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OB30P METOJ0OB OYUCTKH ITIOYB HE®TEIIPOAYKTAMMU

Varivodova Ya. E., Miroshnichenko D. 1.,
students of the Agronomy and Ecology Faculty,

Federal State Budgetary Educational Institution of Higher Education “Kuban State Agrarian University

named after I.T. Trubilin”, Krasnodar, Russia

REVIEW OF SOIL CLEANING METHODS WITH OIL PRODUCTS

Annomauusn

bonee nodpobro npedcmasineno onucanue Kax U3UKO-XUMUYECKUX MeMO008 OYULYeHsl NOY8bl OM HedhmenpooyK-
Mo, Max u OUONOSUUECKUX, OCHOBAHHBIX HA OUOAYSMEHMAYUU — CIMUMYIUPOBAHUU POCA NPUPOOHBIX DUOYEHO308

MUKPOOPSAHU3MOB
Abstract

A more detailed description is given of both physical and chemical methods of cleaning soil from oil products, as
well as biological methods based on bioaugmentation — stimulating the growth of natural biocenoses of microorganisms

Knrouesnle cnosa: buoynyuuienue, buoayemeHmayus, 3a2pasHeHue no4ebl HepmenpooyKmamu
Keywords: bioimprovement, bioaugmentation, soil pollution with oil products

Ha coBpeMenHOM 3Tame pa3Butus HedTerazoBoi
WHIyCTpHH Bce 0oJiee OCTPO BCTAET MpodiieMa BoccTa-
HOBJICHHSI He()Te3arpsi3HEHHBIX T0YB MPOMBILIICHHBIX
pernonoB. Cpeau  CyIIECTBYIOIIUX  TEXHOIOTUH
OUYHCTKH T0YB HauOoJbIllee NMPUMEHEHHE HAIUIK J[Ba
HanpaBneHus. [lepBoe BKIIIOYaeT IpeABapUTEIHHOE
yIajeHue 3arpsA3HEHHON IMOYBBI C MOCJENYIoLeld ee
00paboTKoi. DTa TEeXHONOTHS TPeOyeT BHIOIHEHUS
OonpIIX 00BEMOB 3EMIISTHBIX PaboT, a TaKKe CBsA3aHa
C HapyIIeHHeM MOP(}OIOTHIECKOH CTPYKTYPHI PEKYITb-
TUBUpYeMoil miomann. Kpome Toro, ocoboit omacHo-
CTH TIOJIBEPTAIOTCS JIFOAH, BHIIIOJIHSIONINE PaOOTHI 11O
JMUKBUAAIUH HepTe3arpsi3SHCHHOW MOYBHI.

Bropoe TexHosornyeckoe HarpaBi€HUE TPeaIo-
JlaraeT OYMCTKY IT0YB HEITOCPEACTBEHHO Ha yIacTKe 3a-
rps3HeHus. Takue TeXHOJIOTHMH He TpeOyroT J0poro-
CTOSMIMX 3€MIITHBIX U TPAHCHOPTHBIX paboT. OCHOB-
HBIM HEIOCTATKOM SABJSIETCS TETEpOTeHHAs IMPHpoJa
cyOcTpaTa y4acTKOB BOCCTaHOBJICHHS, KaK C T€0JIOTHU-
YeCKOW TOUYKHU 3PEHUS], TaK U C TOYKH 3PEHHS pacipo-
CTpaHEHHMs 3arpsi3HEHUH. DTO TpeOyeT WHIUBHIYyallb-
HOTO Iojaxoja K o0OpabaTbiBaeMOH IOBEPXHOCTH
noussl [1].

[IpuMeHsieMble TEXHOJIOTUM OYUCTKH MOYB Kilac-
cuuIMpyIOTCa: MeXaHMYeCcKre, PU3HKO-XUMHUECKHE,
XUMHWYECKHE U OHOJIOTHYECKHE.

K campIM nemieBsIM 1 HanboIee 9acTo MpuMeHsie-
MBIM OTHOCSITCSI MEXaHHUECKHE METO/IbI OYHCTKH MOYB.
YacTo npuMmeHsieTcss HeTpanu3aius o4B HAHECEHUEM
Ha MTOBEPXHOCTH 3eMJIU [IEMEHTHOM IBUTH C TIOCIIEAYIO0-
KM TiepemelnnBanueM ee ¢ 5-10-caHTuMeTpoBbIM
CJI0EM IIOYBBL.

Jpyroi MeToa UCHOAb3YET NPOMBIBKY OUYBBI BO-
JOH mox naBieHHeM. OToT Merof dddexTuBeH aist

TIECYaHBIX MOYB.

K TexHOIOTHSM, UCHONB3YIOIIM (PU3UKO-XUMH-
YCCKHEC MCTOJbI BOCCTAHOBJICHHS II0OYB, OTHOCHUTCA:
CKUTaHHE OTXOJIOB, NMPOMBIBAHHE IApOM, TepMOje-
COpOIIHMs, METOJT 3JIEKTPOOCMOTHYECKOT0 3 deKTa, uc-
MOJIb30BaHUE aJICOPOCHTOB-TIONUMEPOB 1T COOMpa-
HUS HEPTH.

OcoObIM BHUMaHHEM CEroJHs IMOJb3YITCS OHO-
JIOTHYECKHE METO/IbI OUNCTKH TT0YB. VI3BeCTHBI J1Ba Oc-
HOBHBIX HampaBJeHUs! Ouoaerpasanny HeQTSIHBIX YT-
JIEBOJIOPOJIOB B €CTECTBEHHOI cpesie: OMOCTUMYIISIINS
(insitiwi invitro) u Ouoayrmenrarus («Ouoyydiiie-
HHue») [2].

buoctumynsmus insitu ocHoBaHa Ha, CIIOXKHUB-
mInXcs1 €CTECTBEHHBIM IMYTEM B 33I’p5[3HeHHOﬁ OKOCH-
CTCMC U HpI/ICHOCO6I/IBHII/IXC$I YTUIU3UPOBATh 3arpsas-
HeHue (BHeceHHe coequHeHnH docdopa, a3oTa, Kanus,
aspanus u J1p.). B mabopaTopHBIX yCIOBUSX TOa0Mpa-
IOTCA MHUKPOOPraHMW3MBbl, ONITUMAJIbHBIC IJIsI KOHKPECT-
HOT'O 3arpsi3HEHUsI.

bruoayrmeHTanus mpennonaraer BHECEHHE B
HedTe3arps3HEHHbIE YKOCUCTEMBI CIIELHAIbHbIE MUK-
POOPraHU3MBI, BBIICIICHHBIE U3 3arPS3HEHHBIX TOYB.

B HacrosIee Bpems cymecTBYeT OKOJIO CTa PO/IOB
MHKpPOOPTaHN3MOB, YCBaUBAIOIINX HEPTSIHBIC YTIIEBO-
nopousl, Takue kak Rhodococcus, Micrococcus, Aci-
netobacter, Pseudomonas, Mycobacterium [3].

B Hacrosmee BpeMs HCHIOIB3YIOT TAKHE OAKTEePH-
anpHBIe Onomnpenapatsl kak «HadTokey, «Pomotpuny,
«Jlectany, «JleBopoiin, «IKOUI», «IKOCOPO», COCTOS-
[Ue U3 JKUBBIX adpOOHBIX HE(PTEOKUCISIFOMMX OaKTe-
puit poma Mycobacterium, Pseudomonas, Rhodococ-
Cus u ap. [2]. BelcokoakTUBHBIE IITAMMBI MUKPOOpPTa-
HU3MOB BBIPAIMBAIOTCS HA IMTATENBHBIX Cpelax ¢
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MCIIONIb30BAHUEM MPHHIMIA HAKOMUTEIbHOH MOYBEH-
HOW MUKpOOHOU KyIbTypsl [3]. HakomuTenbHas Kyib-
Typa MOJKET CO3/1aBaThCsl Ha Oa3e 3arps3HEeHHON MOYBbBI
C PeKYJIbTHBUPYEMOTO y4acTKa.

ITOMCKOBBIMU ~ HCCIICZIOBAHUSIMA ~ YCTAHOBJICHO,
9T0 3(QQPEKTHBHBIMA METOJaMH OnopeMequanuu
HedTe3arps3HeHHBIX 0OBEKTOB SIBJSIFOTCS TEXHOJIOTHH,
HCIIONB3YIOIIHE HAKOMUTENBHYIO KYIbTYpY a00pUTeH-
HBIX He(TCOKUCILIFONINX MHUKPOOPTaHM3MOB, KOTOPBIC
MPEJICTABIISIFOT COOOW COOOIIECTBO PAa3HOOOPA3HBIX
B3aMMHO TOMOJIHSIOMINX APYT ApYyra NOYBEHHBIX MUK-
pPOOPraHM3MOB, AJANTHPOBAHHBIX K KOHKPETHOMY
HEPTIHOMY 3arps3HCHHI0O W  (PH3UKO-XUMHYECKUM
ycnoBusiM mo4B. IToaTomy B Hacrosiiee Bpemsi 00JIb-
HIYIO aKTyaJbHOCTh NMPHHUMAET pa3paboTKa METOIOB

PEKYJIBTHBALMK 3arps3HEHHBIX HE(PTHIO IIOYB, B OC-
HOBY KOTOPBIX IIOJIOKEHO HCIOIB30BAHUE YHCTBIX
KyJIBTYp YIJICBOAOPOJOKUCIAIOINX MHUKPOOPTaHM3-
MOB, a TaK)KE NX CMEIIAHHBIX KYJIBTYpP B COUETaHHH CO
CTUMYJATOPAMH UX aKTHBHOCTH.
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CTPYKTYPHAS CTABUJIM3AIIMSA KOMIIO3UIIA HA OCHOBE
NOJUBYTUJIEHTEPED®TAJIATA

Kitieva Luiza Ibragimovna

STRUCTURAL STABILIZATION OF COMPOSITIONS BASED ON POLYBUTYLENE
TEREPHTHALATE

Annomauusn

Honubymunenmepepmanam (IIBT) u xomnosumul Ha e2o0 OCHO8e 061A0AIOM YENbIM KOMNIEKCOM YEHHBIX
CBOUCMB. B8bICOKUMU NPOUYHOCMHbIMU XapaKmMepucmuxKamu, CMOUKOCMbIO K XUMUYECKUM peazenmam, 2op;meﬁ
800e, xopoutell nepepabamsisaemocmoio u m.o. B ceasu ¢ smum BT u mamepuanvt Ha e2o 0cHo8e NPUBIEKAIOM
6ce boabliee BHUMAHUE U YUeHbIX U npouzsooumenell. bracooaps ynuxanvreim ceoticmeam u xopouieii nepepaba-
moleaemocmu npouseodcm@o nOﬂu6ymu/zeHmeped)maﬂama pacmem onepestcaromyumu memnamu u 6 onudxcatiwue
200vbl docmuehem o6vema — 1 man. moun 6 200. IIBT sensemcsi 00HuUM u3 Hauboiee NePCneKmMuUHbIX U YHUGED-
CAJIbHbLX MEePMONIaAcCmu4dHblX nOaAUMEPOs, Komopbn? Haxooum WUpoKoe npumernerue 6 kavecmee KOHCmpyKyuoHn-
HO2O0 mamepuaia .

Abstract

Polybutylene terephthalate (PBT) and composites based on it have a whole set of valuable properties: high
strength characteristics, resistance to chemical reagents, hot water, good processability, etc. In this regard, PBT
and materials based on it attract more and more attention from both scientists and manufacturers. Due to its
unique properties and good processability, the production of polybutylene terephthalate is growing at a faster
pace and will reach 1 million units in the coming years. tons per hour PBT is one of the most promising and

universal thermoplastic polymers, which is widely used as a construction material.

Knrouesvie cnosa: nonubymunenmepedpmanam, IIBT, komnosumel, mepmoniacmuunsle NOIUMEPHI, KOH-
CMPYKYUOHHbBIE MAMEPUAIbL, Nepepadamvl8aemMocmy, NPOYHOCINHbLE XAPAKMEPUCTIUKU, XUMUYECKAs CIOUKOCNb,

npouzgoocmao I1BT.

Key words: polybutylene terephthalate, PBT, composites, thermoplastic polymers, construction materials,
processability, strength characteristics, chemical resistance, production of PBT.

Tepmo- u porookucaUTEIEHAS IECTPYKIMS OTH-
Mepa TMoJ JeHCTBHEM aTMOC(EpHOTrO0 KHCIIOpOAa,
TeIIa U CBETa COIIPOBOXKIAETCS HEOOPaTUMBIM H3Me-
HEHHEM (M3MKO-XMMHUYECKUX CBOMCTB BIUIOTH JO €ro
paspymeHus. [ npefoTBpanieHusl OKUCIUTENbHBIX
MPOIIECCOB UCTIONB3YIOT Pa3IMYHbIC IPUHITUITBI CTa0u-
JM3aIMHU ToMMepoB [1] .

B nHacrosmee BpeMs HEleITHOE WHTHOMpPOBaHUE
TEPMOOKHUCIIUTEIBHON AECTPYKINH TOJIMMEPOB 3aHHU-
MaeT 3HAYUTEIHHOE MECTO B HAyKE W MPAKTHKE CTa-
OmnM3anMy  BBICOKOMOJICKYJISIPHBIX ~ COCIMHEHUI.
CyTb 3TOT0 METO/Ia 3aKIIF0YAETCs B I€3aKTHBAIMH Be-
IIECTB, YYaCTBYIOIINX B JIFOOBIX PEaKLMsX, IPHUBOISI-
KX K JECTPYKLUH MTOJUMepoB. Tak, eciin akTHBHBIM
LIEHTPOM SIBJISIETCS] KUCIIOPOJI, PACTBOPEHHBIN U 1H -
¢$yHIUpYOUMH B MaTPHUILy MOJUMEpPa, TO €T0 MOKHO
3¢ (}HEeKTHBHO CBSA3aTh BBICOKOIUCIEPCHBIMH METajl-
JaMH B HYJBBAJICHTHOM COCTOSIHHH W MX OKCHIAMHU
HU3IIEeH BaJIEHTHOCTH, H3BECTHBIMH B JINTEPAType KaK
«mpodopHBIE», TIO cXeMe :2

Me (MeO) + O;
rae Me — Fe.

B cBoo ouepenp, Takue METaIbl U OKCUABI MO-
Jy4aroT U3 OPraHUYECcKUX cojel — OpMHATOB, OKCa-
naToB U Jp.. IIpy 3TOM BBICOKOIUCTIEPCHBIE METAILIHI,

MeO (Me20s3), (1)

reHepupyemMble U3 (OPMHATOB M OKCAIATOB, UMEIOT
BBICOKYIO Y/ICNbHYIO TOBEPXHOCTh M XapaKTepH3y-
I0TCSl 3HAYUTEIbHBIMH Ae(EeKTaMH B KpUCTAJUINYE-
cKkoit pemetke. [IposiBiIeHNEe MU TaKUX CBOKCTB 00Y-
CJIOBJICHO OCOOCHHOCTSIMH B MEXaHU3Max TepMmopac-
najga GopMuaToB M okcanatos . B paborax moka3zaHo,
4TO e(eKThl B CTPYKTYpE MPUBOIAT K PE3KOMY I10-
BBIIIEHUIO XEMOCOPOIIMOHHBIX CBOWCTB M, B YaCTHO-
CTH, aKIENTHPYIOIMEH CIIOCOOHOCTH K KHUCIOPOAY .
CremoBarenbHO, OCHOBHBIMH (haKTOpaMH, 00yCIaBIIH-
BarOIMUMU 3(PPEKTUBHOCTD HEICHBIX WHTHOUTOPOB,
SIBIISIFOTCSL  Pa3BUTasl IOBEPXHOCTh U Ie(EKTHOCTh
CTPYKTYPBIL.

B Hammx mccienoBaHusAX B Ka4eCTBE MCTOUYHHUKA
aKIenTopa KUCIOpo/a MCHOJIb30BaH AWTHApAT OKca-
nara sxenesa (II) FeC204[12H>0 kak onTuManbHbIA ©
TOYKH 3PEHHS JOCTYHMHOCTH, MPOCTOTHI TEXHOJOTHH,
reaepupoBanus aktuBHoro Havana (Fe/FeO) u sxoHO-
MugHOCTH.[2]:

Bricoxonucnepchyto cmech Fe/FeO (Z) monywanu
tepmudeckuM paznokeauem FeC204-2H20 no ussect-
HOH METOJMKE COTIacHo cxeme[2]:
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ITomy4yeHHass TakuM 0Opa3oM BBICOKOAMCHEPC-

HaceinHas miotTHOCTh, dy, r/cm®

VaenbHas HOBEPXHOCTh, Sy,, M%/T

(ompenensitace Mmeroom BOT)

Cpenuuit gauametp yactui, D¢, MKM

(ompenen. peHTreHOTpahUIECKUM METOI0M)
CrkopocTh okucnenus Wz, mosb (02)[12(Z)Ncex?
Coornomenne Fe/FeO B cmecu, Bec. yactu
(MeccOayapoBcKast CHEKTPOCKOIIHSA)
AxuenTopHas eMKoCTb, Vz, Moib (02)/2(Z)
(paccUMTHIBAIUCH M0 YPABHEHHIO PEaKIIUi

2Fe + 30, [ 2Fe,03; 4Fe + O, [ 2Fe203)

CBeXEIPUTOTOBICHHAS CMECh Z MpPEIOXpaHs-
eTCsl OT OKHCIIEHHSI 00pabOTKOM MOBEPXHOCTH YACTHIL
reKCaHOM MJIM rentaHoM. 3ateM BBeaeHueM Z B [IBT
aKcTpy3uel rotoBsaT kouneHtpat IIBT/Z ¢ BeicokuM
conepxxanueM Z ~ 5-10 macc.% . IIpuroroBieHHBbIH
TakKUM 00pa3oM TpaHyJHMpPOBAHHBIA KOHLEHTpPAT
[IBT/Z npencraBnsier coboit “Beixoanyto ¢opmy” u
MOXXET XpaHWUTbCA UIMTENbHOE BpeMs 0e3 morepw,
CTaOMIIN3NPYIOIIEH aKTHBHOCTH.

B cBoro ouepenp, padoune kommnosummu [IBT +
Z roToBsiTcs aucneprupoBanueM koHuentpara [1bT +
Z B ocHoBHOH Macce I[1BT skcrpy3ueil.

B HacTosimiee Bpems Hambosee 3pPeKTHUBHBIMU
JUIsl TIPOTHO3UPOBAHMS pecypca dKCIUTyaTalluy MOJIHU-
MEPHBIX H3JIENIUil SABISIOTCS JepuBaTOrpauuecKue
METOJIbl MCCIIE0BAaHUS, KOTOPBIE MO3BOJIAIOT HCCIe-
JIOBAaTENsAM M NPaKTUKaM OINpPEAETUTh YPOBEHb Tep-
MHUYECKUX XapaKTEePUCTHK ITOJIMMEPHOTO MaTepuana 3
. 3 nepuBatorpauyeckux METOAOB HCCIETOBAHUSI
HauOoJbIlIee PACIPOCTPAHCHHUE MOTYIHII AWMHAMHYE-
ckuii TepmorpaBuMeTpudeckuit anamms (TTA) u gud-
(dhepennmansHO-TepmMudeckuit ananus ([ATA), xoro-
pBIe SIBISIIOTCS. OJTHUMH U3 YCKOPEHHBIX M MH(OpMa-
THUBHBIX ~ METOMOB,  IO3BOJIOIMX  IPOBECTH
CPaBHUTEIbHYIO OIICHKY CTaOMIM3MPOBAaHHBIX W He-
CTaOMIM3NPOBAHHEIX MOMUMEPOB. C MOMOIIBIO KPH-
BbIX TI'’A MOXHO paccuuTaTh psAJ KHHETHUECKUX H
TePMOIUHAMHYECKHX IapaMeTpoB Ipolecca Jie-
CTPYKILHUH TOJIMNMEPOB.

TepmocTtabunbHOCTh McxomHoTo [IBT 1 KOoMIO-
3UIMHA Ha €r0 OCHOBE OIICHHWBAINCH IO CICAYIONUNM
napameTpam:

1) Temmepatype 2-, 5-, 10- u 50%-Hoii moTepu
Macchl B OJIHUX U TE€X XK€ YCJIOBUSAX JKCIIEPUMEHTA
(cxopocTb HarpeBa U cpeja);

2) Etop - 9HEpruM aKTUBALIUU TEPMOOKHUCIUTEIb-
HOW NIECTPYKIUH, OINpeaeicHHON o Metony Pende-
pHa-KoyTca u3 BbIpaXeHUs:

Ig[1-(1-1)*")/T?(1-n) = Ig[AR(1-2RT)/E]/VE-
E/2,3RT, (3)
rze [ - maccoBast mons o0pasia, pa3IoKHUBIIAsICS

3a BpeMs T; V- CKOPOCTb HarpeBaHus;

Fe + 2CO,
FeO + CO + CO2
)

Hasg cMmeck Fe/FeO mMena ciemyromime XapaKTepH-
CTHKU:
54

78

01003
~ 107

50:50

0,015

3) St [] xonmuuecTBeHHBIN KpuTepuil 3G PeKTHB-
HOCTH HEIETTHOH CTa0MIn3auy onpeaessy mno ¢Gop-
MyJe :

St =TTV, (4)

rae Tay- Temnepatypa 2%-HON MOTEpHU MaccHl -

ompenensnace u3 TI-guarpamm, a TemmepaTrypa
riasnenus (Tr) - u3 auarpamm JITA .

AHanu3 pe3ynbTaToB TEPMUUYECKUX HCCIIEIO0BaA-
HUH, IpUBEACHHBIX B Ta0JI. 1, TOKa3bIBAET, YTO 3HAUE-
"ue Ty 11t komno3uros [IBT + Z Beimre Ha 40-5007,
YeM y MCXOJHOTO IOJMMEpa, MPHIeM TEPMOOKHUCIIHU-
TenpHas cTOMKocTh kKomno3uToB I1BT+Z 3aBucut ot
conepxanus Z B obpasue. Tax, st [1BT (B-305) + Z,
rae Cz =0,05% (macc.), T2y = 325 °C, Torna xak ajs
ucxoxsoro I1BT (B-305) u npomMsImneHHOr0 06pasma
aTo 3HaueHue coctariger 270 m 312 °C cootBet-
CTBEHHO.

Takoe noBeeHNE TEPMUUYECKUX CBOMCTB HCXOI-
HOro, MpoMbIIUIeHHOTO IIBT 1 cTabuIn3npoBaHHBIX
kommosurmii I[IBT + Z saBugercs 0COOEHHOCTBHIO
CBOMCTB Z 3 PeKTUBHO HHTUOUPOBATH TEPMOOKHCIIH-
TENBHYIO IECTPYKLHUIO MOIUMEpoB [4] .

Ciemyer OTMETHUTD, YTO IIPH YBEIUUCHUE COJEpKa-
Hust Z 10 0,1% He npUBOAUT K CHIPKEHHUIO 3HAUEHUH 7205
HIDKE YPOBHSI HECTaOMIM3HPOBAHHBIX M MPOMBIILICH-
HBIX 00pa31oB. OJHAKO, TPOUCXOAUT HUBEIHPOBAHNE
Ts9% 1 T10% (OTHOBPEMEHHO ¢ OKUCITUTEIHHBIMHU TIPOTE-
KAafoT IPOLECCHI YHCTO TEPMHUECKON JECTPYKIINH) TIPH
COXpAaHEHNH TPaJueHTa MO 3HAYeHUSIM T2y, DTO KOC-
BEHHO MOJTBEPIKIACT, YTO PEaNn3yeTcs MEeXaHu3M He-
LEMTHOTO WHTHOMPOBAHUS TEPMOOKHCIUTEIBHON Je-
cTpykuuu, T.e. BBegeHue Z B IIBT npusoaut k Tomy,
YTO JECTPYKLUS IOIUMEPA IPOTEKAET B YCIOBUIX KHC-
JIOPOJHOTO «TOJIOAHHSD.

IIpu 3TOM mpouecc TEPMOOKHUCIUTEIBHOU Je-
crpykuuu [1BT kak Obl «npeBpamaercs» B TepMHUUe-
CKYI0, KOTOpas MPOTEKaeT C MEHbIIEeH CKOPOCTBIO.
OTH BBIBOJBI XOPOIIO COTIACYIOTCS M CO 3HAYCHUIAMH
Eron 1 Spy (Tabi.1), KOTOpbIE 3HAYUTENBLHO BBILIE JIJISI
xommo3utoB [IBT + Z (~ B ABa pasza), 4eMm y UCXO-
HOTO W MPOMBIIIJIEHHOTO 00pa3ioB. CienoBaTenbHO,
9TH JaHHBIE TOBOPSAT O TOM, YTO B YCIOBHSAX BBICOKO-
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TEeMIEpPaTypHOTO MU(B(GY3UOHHOTO PEKHMA OKHCIIE-
HUS aKLIENTOPhl KUCIopoaa SBIAIOTCS d(PdeKTus-

HBIMY U, B YaCTHOCTH, 3HAUUTEIBHO TPEBOCXOAT (e-
HoJbHbIE anTHOKcHaaHThl (DAO). [5], [6]

Tabmuma 1
Tepmuuyeckue xapaktepuctuku IIBT u komnosunuii IIBT+Z
NpPH HATPEBAHMH HA BO3AYXe B IHHAMHUYECKOM peRnMe
NQ Temmneparypa nmotepu maccsl, °C Eron s
. /;[ Obpasey 2% 5% 10% 50% k/[x/Momb MUH
1. |IIBT (B-305)-nectab. 270 330 355 375 111,7 22,0
2. |IIBT(B-305)-npom. 312 345 355 390 116,7 34,8
3. |IOBT (B-305)+0,05%Z 325 342 352 380 271,7 44,0
4. |IIBT(B-305)+0,1% Z 323 344 350 380 224,7 41,2
5. |IIBT(B-305)+0,5% Z 315 340 353 380 193,9 38,0
6. |IIBT(B-005)- necrab. 280 333 350 368 116,2 27,2
7. |IIBT(B-005)- mpom. 315 345 360 380 191,9 41,2
8. |IIBT(B-005)+0,01%Z 320 350 360 380 208,8 40,0
9. [IIBT(B-005)+0,05%Z 325 345 360 380 230,8 44,0
10. |IIBT(B-005)+0,1% Z 323 350 360 380 222,5 46,0
11. |IIBT(B-005)+0,5% Z 320 348 355 378 217,8 46,0
12. |IIBT(B-005)+1,0% Z 320 345 352 378 218,3 42,0

* - CKOPOCTh MMOABEMA TEMIIEPATYPHI 2,5 Ipaj/MHH.

Anamms kpuBbix JITA u JTT o6pa3moB Ha oc-
HoBe IIBT u komno3zunuit [IBT+Z noareepxxaaer pe-
3yabTathl TTA. Tak, xapakrep kpuBsix JJTA o0pa3-
roB [1BT (recTab.), (oOpazen Ne6 tadum. 1, puc. 1, kpu-
Basg 1) I[IBT (mpom.) (oOpazer Ne 7 Ttabm. 1, puc. 1,
kpuBas 2) u xomnosuuuii IIBT+Z (puc. 1, xpusas 3)
MOKa3bIBaeT, YTO C YBEIMYEHUEM COAEpKaHUA Z
HaOJIOIaeTCsT HE3HAUMTENBHBIH POCT TEeMIepaTyphl
nnasieHus. IIpu 3ToM ¢ yBenudeHueM conepxanus Z
B komnozuuusx [IBT+Z npoucxogut ymeHbleHUE

260
215

220 335

IIOMaAN 3HAOTEPMHUYECKOr0 MHUKA. OTO SBISIETCA
CJIEZICTBUEM HM3MEHEHHsI MOP(OIOTHH TOIHMEPHOH
MaTpHIBl, T.€. CTPYKTYpHBIX M3MeHeHnH. Habmronae-
Moe B ciaydyae komno3utoB IIBT+Z He3nauutensHOE
(Ha 5 rpasycoB) MOBBIIICHUE TEMIIEPATYPHI ILIABIIC-
HUS ClielyeT OOBsICHUTh 00pa3oBaHHEM MPOYHBIX all-
Te3UOHHBIX CBA3EH MEXIy MaTpuled U 4acTULaMu
MeTaa.

445
3
390
463
360 2
733
395 1

Puc. 1. Kpusvie /[TA obpasyos na ocnose IIBT (necmab.)-1,
IIBT (npom.) -2; [IBT+0,1% Z - 3
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B pesynbrare Takoro B3aumopencTBus ¢par-
MEHTBI MaKpOMOJICKYJIBI OKa3bIBAIOTCS (PUKCHPOBAH-
HBIMH Ha YaCTHIaX METaula, YTO BEAET K CHIKCHHIO
CErMEHTaJIbHOM NOABMXXHOCTU Makpomodekyn. Ilpu
3TOM MaJOBEPOSITHO, YTO BBEICHHE BBICOKOIHCIIEPC-
Hoit cmecu Fe/FeO mepeBerno OBl 4acTh amMopQHOM
¢a3sl [IBT B kpuctammnaeckyto. [1o Bceit BUANMOCTH,
JacTHIEl Z BCIEACTBHE UX Manoro pasmepa (0,1010,3
MKM) B IEpPBYIO Oouepe/b KOHIEHTPUPYIOTCS B Oojee
poixibix amopdubix obnactsax [IBT, Tem cambiM, 3a-
TPYAHSAS COOTBETCTBYIOIIEE MOJIEKYJIIPHOE ABIKCHUE,
KakK 3a C4eT yMEHBLICHHUS CBOOOTHOTO 00beMa, TaK 1 3a
CYET YBEJINUEHHMS INIOTHOCTH CETKH MOJIEKYJISIPHBIX 3a-
nerieHnid Vs . OTH 00CTOATENbCTBA IPUBOAAT K CHHU-
JKSHHIO TIPOHUIIAEMOCTH U KodpdunreHTa muddy3ud,
KOTOpBIC B CBOIO OYEPEAb OKa3bIBAIOT CYIIECTBEHHOE
BIIMSTHAE HA CKOPOCTH IPOIECCOB TEPMOOKUCIHTEIb-
Hoil nectpykuuu I1BT.

Kak BunHO u3 pucyHka 1, yqactku kpusbix [ITA
HecTaOunusupoBaHHoro, npomeinuierHoro IIBT wu
IIBT + Z, cOOTBETCTBYIOLIUE TEPMOOKHUCIUTEIBHBIM
mpolieccaM, 3HaYUTeIbHO OTINYAIOTCS APYT OT Apyra.
Tak, ans cnyuae HectabunusupoBanHoro IIBT oxwuc-
JIUTEIbHbIE MTPOIIECChl HAUMHAIOTCS Y Ke IIPU TeMIlepa-
Type 260 °C. Beenenue Z B [IBT cmewmaer Havano ae-
CTPYKTHBHBIX TIPOIIECCOB B 00JacTh 0o0Jiee BBICOKHX
TemnepaTyp. Hanbonee onTumanbsHON peacTaBIseTcst
koHneHTparmsa Cz [ 0,05 [ 0,1% (macc.), KoTopoii co-
OTBETCTBYET TEMIIEpaTypa Havyana nectpykuuu 335 °C,
B TO BpeMs KakK y IPOMBIIIJIEHHOTo 0bpa3iia TeMiepa-
Typa Hadana okucienus no ATA — 325 °C. Ananus
JanpHeimero xoaa kpuBbix JITA moka3siBaeT mossJie-
HHE BTOPHYHBIX, C OONBIIEH UIOMAABIO MOl KPHUBOIA,
MMUKOB TEPMOOKHCIUTENBHON NECTPYKINHU, KOTOpPHIE
COOTBETCTBYIOT aKTUBHOM (ha3e mporiecca TEPMOOKHUC-
neans1. Kpusas ITA IIBT (mpom.) (puc.l, xpuBas 2)
MaJlo OTIIMYaeTCs OT APYTuX TepMorpamm. OHaKoO, 3H-
JOTEPMHYECKHI MUK, COOTBETCTBYIOIINNA OKHCIICHUIO
noJjmMepa, UMeeT Iepernd B MHTEpBaJe TeMIeparyp
46211466 °C. CBs3aHO 3TO C TE€M, YTO B MATPHUIIC TIOJTH-
Mepa B IIpOLiecce TEPMOOKHUCIIEHHUS IPOUCXOANT CTPYK-
TypupoBanue. [Ipu 3TOM, Kak ciieayeT M3 xapakrepa
KPHBOH, CKOPOCTh OKHCIICHHS IMOJMMEpa BBIIIE, YeM
CKOpPOCTh CTPYKTypUpOBaHHUA. [ ocTtanbHbIX 06pas-
I[OB CPaBHEHHE 3K30TEPMUYECKHX ITHKOB MTOKAa3BIBACT
MX HE3HAUYHUTEIFHOE PAcXOXKICHHUE IO BBICOTE W ILIO-
IIaIu.

Takum 00pa3oM, Ha OCHOBAHHMH MOJYYEHHBIX pe-
3yJIBTATOB MOYKHO NPEAIOJIOKHUTb, YTO YaCTHLBI Z BbI-
CTyMaloT HMHIHOMTOPOM TEPMOOKHCIHUTEIBHON Jie-
crpykrmu [1BT B HavansHOU (UG Py3nOHHOI) CTaguH
OKHCIHMTENBHOTO Mpouecca. [Ipu sToM nepron HHIyK-
LU TEPMOOKHCIICHUS OMPENENAETCS: BO-TIEPBBIX, CKO-
pocteio mudPy3Un KHCIOPOAAa B MOJMMEPHYIO MaT-
pully, KOTOpasi 3HAUUTENbHO HMIXKE Al KOMIIO3UTOB
IIBT + Z BcieacTBHE MOBLIIIEHHOIO 3HaueHus V,, BO-
BTOPBIX, BPEMEHEM HCUEpIaHus aKLENTUPYIOLIETO Mo-
TeHuMana Z. Bee nepeuncieHHsie BbIe (hakTopsl 00y-
CJIaBIMBAIOT MOHIKEHHE CKOPOCTU OKUCIICHHS KOMIIO-
3utoB [IBT+Z B cpaBHeHNHU ¢ HECTAOMIM3UPOBAHHBIM
IIBT 1 npoMBIILITIEHHOH pelenTypoi.

B monbe3y 3TOro TroBOpAT M pe3yIabTAaThl H3MEpe-
HUS TIoOKazatens TeKydectr paciuiaBa (IITP) o6pasmon
IIBT u IIBT + Z, noaBeprHyTHIX TEPMOCTAPEHUIO IPU
temneparype 260 °C. B 3tom ciydae nepuop Tepmo-
crabmnsHocTH paciuiaBa [1BT u kommnosutos [IBT + Z
onpenensics no oTkiaoHeHuto 3HaueHus [ITP ot nep-
BOHAYAJILHOTO B Mpoliecce TepMocTapeHus Ha 15% u
6osee (Tabm.2).

OTH pe3yabTaThl TOBOPST O TOM, YTO Z ABISAETCA
3G QEKTUBHBIM CTAaOWIIN3aTOPOM TEPMOOKUCIUTEINb-
ol nectpykuuu [IBT npu T > Ty, T. €. pacmiasa mo-
mrMepa. A, KaK M3BECTHO , aKIENTUPYOLIas CII0co0-
HOCTb Z K KUCIIOPOy BO3PAcCTaeT C NOBBIIIEHHEM TEM-
nepatypsl. B To e Bpems U3 TaOnMIBI BHIHO, YTO
3HaueHue I[ITP mpomspinennoro IIBT 3HaunTenbHO
(mpumepHO B ABa pasza) CHU3MIOCH. OUeBHAHO, 3TO
CBsI3aHO ¢ oOpa3oBaHueM, o aHanoruu ¢ 19T xumu-
YEeCKHUX CIIMBOK IPH BBHICOKOTEMIIEPATYPHOM OKHCIIE-
Huu IIBT, 4T0 M NPUBOIUT K YBEJIMYEHUIO BSI3KOCTH
pacmaBa. CnegyeT OTMETHTh, YTO JUIS BCEX HCCIENO-
BaHHbIX kKomMno3utos [IBT + Z TITP [ TITP (tabmn. 2),
a 3TO 03Ha4aeT MOJIHOE MOAABIEHHE MTPOLECCa CIINBa-
uus [16T BBenenuem Z. Takum 00pa3zom, MpeaCcTaBICH-
HBIE PE3YIBTATHI HATTISAIHO IEMOHCTPUPYIOT JOCTOMH-
CTBa TaKOTO CIoco0a CTaOMIM3ALUK C TOYKH 3PEHUS
obecrieyeHuns HaJIe>)KHOTO COXPAaHEHHUsI HICXOTHOTO KOM-
IUIekca (PU3UKO-XMMHUYECKHUX CBOICTB TIpH Iepepa-
6otke I1bT u3 pacmnnasa.

Kak BuaHO M3 TaOI.2, AJId TOCTUXKEHUS HEOOXO-
JUMOM CTOMKOCTH K TE€PMOOKUCIMTEIBHOU IECTPYK-
iy B kommno3utusx [I6T+Z (cpaBHUMO ¢ aHANOTHY-
HOW XapakTepUCTUKON NPOMBIIUICHHON pEelenTypsl)
IIPU OTCYTCTBUU CTPYKTYPHOU cTaOMIM3aIiui He00X0-
Mo BBenenue Z [ 0,1 % (macc.).

Tabiuma 2
TepMocTa0MILHOCTH paciiiaBa KoMno3unuii Ha ocaose [BT u Z*
B IIpo1ecce TEPMOOKHCJIEHHSI
[TP/E.

N1 Cocras KOMIIO3HIINH TITPucx, 30 Mun 60 Mun 90 MuH 120 mun
/1 r/10 MuH

1. | IBT(B-305) — HecTad. 77 - - - -

2. | IIBT(B-305)-mpom. 36 28/-22 25/-20 20/-44 18/-50

3. | [IFT(B-305)+0,01% Z 31 33/+7 39/+26 39/+26 36/+16
4. | IBT(B-305)+0,05% Z 27 33/+22 31/+15 26/-4 26/-4

5. | IBT(B-305)+0,1% Z 32 30/-6 30/-6 29/-9 28/-13

6. | IIBT(B-305)+0,5% Z 28 29/+4 34/+21 35/+25 34/+25

7 | IBT(B-305)+1,0% Z 31 31/0 28/-10 28/-10 27/-13

*Ipnmeyanue:

Temneparypa tepmoctapenus 260 °C; IITP usmepen npu 230 °C u Harpyske 5 Kr.
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B uncnutene — texymee 3nauenue [ITP, B 3Ha-
MmeHarene — otkinoHeHue IITP oT ncxoaHbIX 3HAYEHUH
B IIPOIIECCe TEPMOCTapPEHHS, %o

Crenyer OTMETHTH, YTO HECKONIBKO BBIICISIETCS
obpazen I[IBT (B-305) + 0,05% Z. Tak, HabnronaeTcs
noBeimerne  3HaueHw  IITP,  obOycmosmeHHOE
cHIKeHneM V3. OmHaKo B JanbHEHIIEM MPOUCXOTUT
nageHue 3HaueHudt I[ITP 1o ypoBHS ucxonHoro.

CrenoBatenbHoO, B YCIIOBUAX
BBICOKOTEMIICPATYPHOTO  OKHCJCHUS  CTPYKTypHas
crabunu3anus B kommosunuu IIBT + 0,05 % Z
OPeBOCXOAUT Mo  3(P(PEKTUBHOCTH  HEIETHYIO
CTAaOMIIN3AIIAIO.
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RESEARCH HAS SHOWN THAT MOST MYCOTOXINS ADAPT IN THE SMALL INTESTINE.

Abstract:

Today, considerable attention is paid to food safety and quality. In recent years, mycotoxins, toxic secondary
metabolic metabolites of molds, most of which are considered carcinogenic, have been considered one of the most
dangerous contaminants of almost all types of agricultural products in the world for human and animal health.
The overall deterioration of the mycotoxicological situation in the world and contamination of food products by
molds is difficult to avoid, as it occurs throughout the environment and is associated with damage to crops, dis-
ruption of ecological balance in myco-cenoses under intensive cultivation technologies, uncontrolled use of ferti-
lizers, loss of plant resistance to phytopathogens, increased photooxidants in the atmosphere, contamination of
food and feed by fungi due to non-compliance with sanitary and hygienic standards [1]. Despite the fact that in
recent years, knowledge in the field of studying mycotoxins of molds both in Ukraine and worldwide has expanded
significantly, the problem of their more detailed study remains relevant. Analysis of recent research and publica-
tions. In recent years, the study of mycotoxins of molds has been carried out in different countries of the world.The
research was carried out in the areas of studying the structure, properties, nature of infection of plant material,
the mechanism of their impact on individual objects, development of methods for their isolation, identification and

quantification, etc. [1-2].

Key words: mycelia and cover surfaces, form non-toxic or low-toxic compounds.

The aim of the study was to characterize individ-
ual molds of different genera that affect most types of
agricultural products, food products of plant and animal
origin and pose a threat to human health, as they can
cause serious diseases. In this regard, it is necessary to
know the permissible content of mycotoxins of molds
in food products, which determine their safety for con-
sumption.Summary of the main research material.
Molds are common organisms in nature that are ob-
served almost everywhere. They develop only in the
presence of air, form large mycelia and cover surfaces
mainly in the form of fluffy patches of various col-
ors.About 30,000 thousand species of molds have been
isolated from food and feed, of which more than 250
species are capable of producing dangerous toxins and
are one of the risk factors and disorders of the most im-
portant systems of the human body. [2-4].

Materials and Methods: In addition, mycotoxins
have a negative impact on food security and nutrition,
as they limit people's access to healthy food. According
to the Food and Agriculture Organization of the United
Nations (FAO), about 36% of all diseases of plants and
agricultural products in the world are caused by myco-
toxins, while the loss of agricultural products due to
contamination exceeds $15 billion annually.The rea-
sons for the formation of mycotoxins by molds are not
yet fully understood.

Results. However, unlike antibiotics, mycotoxins
currently have no useful economic use. On the contrary,
they only create serious problems in livestock and feed

production, and pose a threat to animal health, as well
as to the quality and safety of livestock products.

To date, scientists have identified more than 400
types of mycotoxins that are toxic and can cause acute
or chronic diseases in low concentrations. The most
well-known mycotoxins are aflatoxin, fumonisin, de-
oxynivalenol, zearalenone, and ochratoxin A.

Mold fungi are common organisms in nature that
can be found almost everywhere. They develop only in
the presence of air, form large mycelia and cover sur-
faces mainly in the form of fluffy patches of various
colors.

The reasons for the formation of mycotoxins by
molds are not fully understood. It is believed that they
are necessary for molds to improve growth and devel-
opment.[3-4].

The optimal temperature for toxin formation is be-
tween 8-12°C and 27-30°C, and the air humidity is no
more than 85%.Mycotoxins are aromatic polycyclic
compounds by chemical structure. They contain vari-
ous groups of chemicals: alkaloids, sterols, coumarins,
peptides, anthraquinones, trichothecenes and other
compounds.Most mycotoxins are crystalline sub-
stances that are highly soluble in organic solvents, quite
resistant to acids, destroyed by alkalis to form non-
toxic or low-toxic compounds, and resistant to heating,
pasteurization, and cooking. The degree of real danger
of each mycotoxin depends on the biology and ecology
of the producing fungus, the physical and chemical
properties of the mycotoxin and its toxicological char-
acteristics (biotransformation, release, accumulation,
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acute and chronic toxicity), the peculiarities of distribu-
tion in food, hygienic regulation of the content of my-
cotoxins in food, and preventive measures.

It should be noted that one and the same mold spe-
cies can produce several types of mycotoxins and sev-
eral fungi can produce the same mycotoxin. The activ-
ity of mycotoxins in different strains of the same mold
species may differ, and the toxic component, which is
manifested in the inhibition of the synthesis of nucleic
acids and protein compounds, may be acutely toxic,
slightly toxic or not at all toxic.Mycotoxins can enter
the human body with food products made from raw ma-
terials contaminated with them. The sources of food
contamination with mycotoxins are mainly cereals, leg-
umes, oilseeds affected by molds at the stage of growth,
harvesting, storage, sale and manufacture of food prod-
ucts, concentrates, peanuts, nuts (pistachios, walnuts,
almonds), coffee beans, cocoa beans, tea leaves, spices
(most often red and black pepper, dried ginger), spices,
dried fruits, etc.[1,3,5]. Varieties of cereals that grow in
forests and mountains can also contain mycotoxins and
pose a real danger of poisoning through tactile contact
or inhalation.Mycotoxins from animal feed contami-
nated with molds (hay, straw, moldy cereals, mixed
fodder, etc.) can migrate into milk, meat, offal, and
eggs.

Moldy foods (bakery products, meat, sausages,
vegetables, fruits, jams, herbal teas, etc.) are also a
source of mycotoxins in the human body. In European
countries, mycotoxins are often found in nuts, dried
fruits, cereals, meat products, and milk. According to
expert research, mycotoxins are often found in baby
food and juices in PET packaging.The danger of myco-
toxin exposure is also that they are often invisible in
food, do not change their color or odor, and are resistant
to high and low temperatures. Toxins are absorbed very
quickly in the human body. Research has shown that
most mycotoxins adapt in the small intestine. The
symptoms of mycotoxicosis depend on the type of my-
cotoxin, its concentration, time of exposure, age, gen-
der, general condition and sensitivity of the human
body. In the human body, mycotoxins affect the cardi-
ovascular, central nervous system, gastrointestinal
tract, internal organs, skin, some of them affect the re-
productive function and can cause mutations, abnormal
fetal formation. A clear correlation has been established
between the content of mycotoxins in food and the in-
cidence of liver cancer in humans.The most dangerous
for humans are molds mainly of the genera Aspergillus,
Penicillium, Fusarium, which produce various myco-
toxins.[2-3].

The mold fungi of the genus Fusarium, developing
mainly on wheat, less often on rye, oats, barley, pro-
duce a mycotoxin, vomitoxin. A pale pink or pinkish-
red coating appears on the grain and spikelets. Con-
sumption of bread made from flour made from grain
contaminated with Fusarium graminearum causes acute
poisoning, which is similar in symptoms to intoxication
(““drunken bread”), with mental disorders, agitation, eu-
phoria, impaired coordination, tremors in the limbs,
dizziness, followed by weakness, drowsiness, depres-
sion, digestive disorders, weakened bone marrow func-
tion and a decrease in the number of white blood cells

in the blood. The mold fungi Fusarium sporotrichiella
and Fusarium sporotrichioidis secrete toxins that cause
alimentary toxic aleukia (septic sore throat), a food-
borne mycotoxicosis. The poisoning occurs when eat-
ing foods made from infected cereals (wheat, rye, bar-
ley, buckwheat, millet, etc.) that have overwintered in
the field. The most favorable condition for the develop-
ment of the mold is a temperature below 0°C, and toxin
formation is from minus 1°C to plus 5°C.

The temperature optimum for the fungus growth
ranges from 18°C to 27°C. The toxin is quite stable and
retains its activity even during prolonged (4-5 years)
storage of grain.Nutritional toxic aleikia is manifested
by stomatitis, agranulocytosis, and later by necrotic
sore throat, hemorrhagic syndrome, and sepsis. [5-
6].Zearalenone is a mycotoxin produced by the mold
fungus Fusarium graminearum, which has estrogenic
and teratogenic properties, and also has antibacterial ef-
fects against gram-positive bacteria.

The fungal spores live in the soil and mainly affect
corn (grains turn pink), as well as rice, sorghum, nuts,
bananas, black pepper, spices.Zearalenone is often ob-
served simultaneously with deoxynivalen and other
trichocenes and mycotoxins of Fusarium fungi and is a
lactonorm of phenolic resorcinol acid. Research is un-
derway to confirm the involvement of zearalenone in
the development of breast cancer.Fumonisins are a
group of mycotoxins found in various plant products
(mainly cereals, corn, millet, sorghum). They are pro-
duced by the mold fungus Fusarium verticillioides.
[2,4-6].

Conclusions. They are believed to block the pro-
cess of lipid synthesis in biological cell membranes.
The toxicity of fumonisins is based on their structural
similarity to sphingo-bases, sphingosine and sphin-
ganine.Fumonisins in the human body destroy the liver,
kidneys, and provoke diseases of the nervous system,
in particular leukoencephalomalacia. It has been
proven that even small doses of the toxin have carcino-
genic properties and can cause the development of
esophageal and intestinal cancer.The microscopic
molds Claviceps purpurea and Claviceps paspali se-
crete ergotoxin and ergotonin, which infect ears of
wheat and rye and enter the human body with products
made from infected grain. Manifestations of poisoning
include convulsions, smooth muscle spasms, mental
and visual disorders. The mold fungi Alternaria alter-
nata, Alternaria solani, Alternaria tenuissima produce
myco-toxins such as alternariol, altene, altennisol, al-
terotoxins, tenauzonic acid and others that affect the
cardiovascular system, have mutagenic, phytotoxic,
teratogenic effects. In the prevention of mycotoxicosis,
the main measures are to prevent contamination of food
and raw materials with micromycetes. Moldy products
should not be used for food.
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CURRENT PROBLEMS OF THE SPREAD OF HEPATITIS C

Abstract:

Hepatitis C is a virus infection that is quite common today. 160 million people are chronically infected with
hepatitis C. The main route of infection is blood transfusion, but infection also occurs through unprotected sexual
contact and from mother to child. The issue of reducing the prevalence of hepatitis C infection is urgent, and the
Global Strategy for the elimination of the hepatitis C virus by 2030 has been created.

Key words: hepatitis C, complications, epidemiology, elimination, barriers.

Materials and Methods: We conducted a litera-
ture review based on articles published in the PubMed
and National Library of Medicine databases over the
past 10 years. Data from epidemiological studies on
methods of combating the prevalence of hepatitis C vi-
rus infection were analyzed.

Aims: To analyze the literature and determine the
prevalence of hepatitis C and methods of controlling
the prevalence.

Results: Hepatitis C virus (HCV), first identified
in 1989, is a member of the flaviviridae family of spher-
ical viruses with a positive-sense RNA coat. There are
6 different genotypes of HCV. The first genotype is the
most common and the most resistant to treatment [1].

Approximately 75% of people in the United States
infected with HCV have genotype 1, and 20-25% have
genotype 2 or 3, with a small number of patients in-
fected with genotypes 4, 5, or 6. Genotype 3 is more
common

is associated with intravenous drug use and an in-
creased incidence of steatosis, faster disease progres-
sion, and an increased incidence of hepatocellular car-
cinoma [2].

HCV s primarily transmitted through the blood.
This can occur through injecting drug use, blood trans-
fusions, organ transplants from infected donors, unsafe
medical practices, and improper sterilization of instru-
ments in beauty salons. Through unprotected sexual
contact with a person infected with HCV. This way is
less common than through blood contact. Also through
maternal (vertical) transmission. Vertical transmission
of HCV is rare, with a transmission rate of less than 6%.
[

It is estimated that about 160 million people, i.e.
2.35% of the world's population, are chronically in-
fected with HCV [3].In recent years, HCV infection has
caused more than 400,000 deaths.

In 2016, the World Health Organization (WHO)
approved the Global Strategy to End HCV Infection by
2030. To achieve this goal, the WHO plans to achieve:
1.90% reduction in new cases of chronic hepatitis C.
2.65% reduction in new cases of acute hepatitis C
3.80% of people with chronic hepatitis C treated.

Four steps of specific measures have been planned
to achieve the elimination of HCV infection:

1. Control of liver diseases.

2. Elimination of liver diseases.

3. Elimination of HCV infection.

4. Eradication of HCV infection [4].

The diagnosis of acute HCV infection remains
challenging, as the gold standard criteria have not yet
been clearly established.

Acute HCV infection is defined as a 6-month pe-
riod after initial exposure to HCV. Typically, it takes
about 7-8 weeks for a third-generation enzyme-linked
immunosorbent assay to detect antibodies against HCV
after initial exposure [5]. The median time between
HCV infection and seroconversion is 8-9 weeks, and
anti-HCV antibodies are detected in >97% of patients
with HCV infection within 6 months.

Anti-HCV is not neutralized and persists indefi-
nitely in patients with chronic hepatitis C even after re-
covery. Thus, it is not possible to distinguish between
current infection and past infection after recovery using
the anti-HCV test. A negative result for anti-HCV in
combination with a positive result for HCV RNA may
indicate an early stage of acute infection or chronic in-
fection in the setting of severe immunosuppression [6].

There are certain obstacles to reducing and over-
coming HCV morbidity and mortality:

1. Obstacle related to the health care system

The main barrier is access to HCV screening to
identify undiagnosed infected people. Testing for HCV
antibodies should be available according to the regional
prevalence of high-risk people or the general popula-
tion.

The following high-risk groups should be tested
for HCV antibodies: people with drug abuse (especially
intravenous drug use), patients who received blood
transfusions before 1992, patients who received organ
transplants before 1992, infants born to a mother in-
fected with HCV, hemodialysis patients, HIV-positive
patients, homosexuals, and migrants from a country
with a high prevalence of HCV.
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Overall, the health care system should adopt strat-
egies to increase testing through community-based hep-
atitis testing services and ensure access to treatment for
all degrees of fibrosis.

There should be a clear mechanism for licensing
those who prescribe treatment. In most countries, a pre-
scription for HCV treatment must be written by a spe-
cialist (hepatologist, gastroenterologist or infectious
disease specialist). On the contrary, there are countries
where HCV treatment can be prescribed by a primary
care provider or pharmacist. Health system interven-
tions should address all three levels of HCV care:
screening, referral, and treatment.

2. Barriers at the primary care level

The primary care physician (family doctor) plays
acrucial role in initiating and managing the entire HCV
diagnosis and treatment process.

Family doctors (FDs) can prescribe antiviral ther-
apy for HCV patients with low fibrosis and avoid un-
necessary consultations with gastroenterologists or
hepatologists, thus speeding up the time from diagnosis
to treatment. However, there are also some obstacles at
the GP level. The overload of family doctors with pa-
tients has a negative impact on the timely detection of
various symptoms and diseases.Lack of awareness of
the GPs about timely diagnosis and treatment of the in-
itial stages of hepatitis. Lack of HCV diagnostic meth-
ods in the arsenal of key populations.

Health care workers and resources are needed to
reach out to patients to initiate HCV testing and treat-
ment. In health systems with quality family medicine,
family physicians and clinic staff should be involved in
HCV screening and treatment.

3. Barriers at the patient level The main barrier at
the patient level is lack of awareness. Local and na-
tional HCV awareness campaigns can address this is-
sue. Campaigns should be tailored to each country, es-
pecially for countries with high HCV infection rates.
Psychosocial barriers also persist, such as neglect of
preventive medical examinations, exclusion from reg-
istration, and substance abuse. Distrust of the health
care system and fear of diagnostic procedures and treat-
ment are widespread among patients.

Fear of discrimination, social isolation, and social
stigma in case of HCV infection prevent people from
participating in screening programs for HCV. The cost
of diagnosis, hospitalization, treatment, and transfer
costs are also important barriers to overcoming any dis-
ease [7].

Conclusions:

1. HCV infection is widespread today and leads to
severe complications such as liver failure, cirrhosis and
hepatocellular carcinoma.

2. WHO has developed a Global Strategy to com-
bat the spread of HCV, which includes the control and
elimination of liver disease, eradication and elimination
of HCV infection.

3. Lack of health policies on HCV treatment, in-
sufficient funding and poor access to treatment are sig-
nificant barriers that need to be overcome to achieve
HCV elimination.
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WUCHERIOSIS - CLINICAL AND ETIOLOGIC FEATURES OF AFRICAN BIOGEOLITHIASIS.

Abstract.

Wucheriasis (English: Bancroft's filariasis, Wuchereria bancrofti infection, Filariasis bancrofti) is an an-
throponotic naturally occurring focal biogeolithiasis with a transmissible mechanism of transmission, the char-
acteristic symptoms of which are allergic reactions, lymphangitis, lymphadenitis with gradual formation of ivory,

mainly of the lower extremities and scrotum.

Key world. Echinococcosis ,lymphatic filariasis,fever, myalgias, headache, skin rashes.

Relevance. Among all lymphatic filariasis, echi-
nococcosis accounts for about 90%. About 100 million
people in the world suffer from this infection. It is pre-
dominantly found in the equatorial part of Africa, in the
Nile Delta region, as well as in Turkey, India, Southeast
Asia, Indonesia, the Philippines, the Oceania Islands,
and parts of South America.

The WHO coordinates efforts to eradicate (elimi-
nate) hookworm. The basis of this program is the mas-
sive use of antifilarial drugs on a regular basis, which
must be taken for at least five years [1].

Results. The causative agent of helminthiasis is
the nematode Wuchereria bancrofti (Bancroft's thread)
from the family Filarudae Cobbold. The length of the
female can reach 10 ¢cm, the male - up to 3-4 cm. Fe-
males give birth to larvae - microfilariae. Sexually ma-
ture parasites live in lymph nodes and blood vessels,
and larvae live in the host's blood. The development of
nematodes occurs with the change of hosts. Infected hu-
mans and some species of monkeys serve as a reservoir
and source of lupus. The disease is transmitted by a
mosquito bite.

When an infected person is bitten, microfilariae
enter the mosquito's body. Having completed the devel-
opment cycle to the invasive stage (about 40 days), the
larvae enter the insect's proboscis. Thus, a healthy per-
son becomes infected with a new bite. Localization of
microfilariae in humans depends on the activity of mos-
quito vectors. During the day, the larvae are in the ves-
sels of the internal organs, and at night they migrate to
the subcutaneous vessels to enter the insect's body with
a bite during the highest activity. Such a biological
rhythm is of great epidemiological importance because
the activity of insects (intermediate hosts), through
which microfilariae are transferred to another human
body, increases at night. Adults can live in the host
body for up to 7-8 years. In some people, helminths par-
asitize for up to 20 years; the larval life span is up to 6
months. Epidemiology. The source of infection in case
of lyme disease is a person who develops microfilari-
aemia. The mechanism of transmission is vector-borne
through mosquito bites. In Africa, various species of
mosquitoes of the genus Anopheles, in America Culex
quinquefasciatus, in Oceania and Asia various species

of mosquitoes of the genera Mansonia and Aedes are
vectors. [2-4]. Due to the fact that adults live in the
closed cardiovascular system of vertebrates, infection
of healthy individuals can occur exclusively when mos-
quitoes suck blood, with further development in their
bodies (intermediate hosts). After microfilariae enter
the insect's stomach, they then migrate to the muscles,
where they turn into invasive larvae. With the flow of
hemolymph, they are carried to the insect's spiny pro-
boscis and, during the next blood suction, the larvae en-
ter the human body through the wound in the skin. The
concentration of larvae in human lice reaches its peak
at night. And only in case of infection with Wuchereria
bancrofti strains circulating in the Pacific region, a sub-
periodic type of microfilarial infection with a peak in
the daytime is possible.

Susceptibility. People living in endemic areas of-
ten have a mild or asymptomatic course of echinococ-
cosis until the antigenic (filarial) load increases to high
levels, while non-immune visitors are usually more sus-
ceptible. They have more pronounced early clinical
symptoms, even with a mild course. The immune re-
sponse in lupus is formed in accordance with the gen-
eral laws of the immune process. The immune re-
sponses that occur in response protect the host from an
uncontrolled increase in the intensity of infection in
cases of repeated infection. Indigenous people in en-
demic areas develop partial immunity, which leads to a
decrease in the number of adults, a shorter life span, and
a decrease in the birth of microfilariae. Resistance to
repeated infections also gradually develops.

During a mosquito bite, microfilariae enter the hu-
man bloodstream. In the human body, during the stages
of development to adult larvae, the larvae secrete met-
abolic products. This is associated with the first clinical
symptoms in the form of toxic and allergic reactions
due to sensitization by foreign substances. The most
pronounced damage is the damage to the lymphatic
vessels. Lymphangitis develops, which is accompanied
by inflammation of the affected area, usually in the ex-
tremities, and fever. [3].Repeated episodes of lymphan-
gitis lead to the formation of fibrous tissue and calcifi-
cations in and around the lymphatic vessels. The circu-
lation of microfilariae in the blood and their presence
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in the lungs can lead to an IgE-mediated allergic reac-
tion, which leads to manifestations resembling bron-
chial asthma. This form of damage is called tropical
pulmonary eosinophilia syndrome.

Adult nematodes live in the lymphatic vessels.
Forming tangles, they block their lumen. The vessels
dilate, often crack, and their walls become inflamed.
Recurrent infection contributes to thrombosis and scle-
rosis of the lymphatic vessels, which eventually leads
to lymphostasis. With further progression of the dis-
ease, elephantiasis develops. As a rule, the formation of
elephantiasis occurs with a clear predominance on one
side. Fibrosis and necrosis are also observed in the
lymph nodes. Altered vessel walls and open wounds are
the site of secondary infection. The incubation period
of lupus is 5-6 months, in indigenous people it can last
for decades. There are periods of acute and chronic
manifestations. The acute period lasts from several
weeks to several years. [1-4]. Allergic symptoms are
characterized by fever, myalgias, headache, skin rashes
such as erythema exudatum. Many patients develop so-
called tropical pulmonary eosinophilia. This symptom
complex includes nighttime coughing attacks, subfe-
brile body temperature, weakness, and signs of miliary
lung lesions on an X-ray.

Discussion. A local reaction is observed in the tis-
sues where the pathogen is located. Lymphangitis and
lymphadenitis develop. The lymph nodes are painful,
the skin over the inflamed structures is hyperemic and
swollen. The inguinal nodes are most often affected.
Funiculitis, orchiepidymitis, synovitis occur, hydrocele
is formed, in women, the labia may swell, as well as the
mammary glands with the formation of mastitis. Such
acute phenomena last from several hours to several
days. Then the process regresses. The frequency of re-
currence ranges from single attacks per year to monthly
exacerbations. Due to the exacerbation of the inflam-
matory process, varicose lymphatic vessels develop.
Often the vessels burst, ulcers appear on the skin from
where lymph seeps. When deep lymph nodes are af-
fected, the attacks can resemble malaria (severe intoxi-
cation against the background of fever with subsequent
sweating), and when the lymphatic structures of the ab-
dominal cavity are involved, they can resemble acute
abdomen. In the acute period of lupus erythematosus,
lymphatic vessel obstruction is reversible, but with re-
peated inflammation, fibrosis of blood vessels and
lymph nodes is formed. They are replaced by connec-
tive tissue cords, lymphostasis occurs, lymphedema (el-
ephantiasis) develops, which is a chronic course. Ele-
phantiasis (elephantiasis) is most characteristic of the
lower extremities, genitals, and upper eyelid on the
face. Objectively, the limbs become enormous, the skin
is covered with warty growths, and many ulcers form
that do not heal. Due to the rupture of the lymphatic
vessels of the internal organs, chyluria (excretion of
lymph in the urine when the vessels of the kidneys and
bladder rupture), chylous diarrhea, ascites, and perito-
nitis are formed. [3-5].Chylous impregnation of the
scrotum (lymphoscrotum) is also characteristic of the
chronic stage. In case of development of this pathology,
the weight of the scrotum can reach 15-20 kg.

The most common complication is infection at the
site of lymphatic vessel rupture with the formation of
lymphangitis, thrombophlebitis, gangrene, and sepsis.
In addition, lymph is a protein-rich fluid. With constant
loss due to vascular damage, protein deficiency devel-
ops and progresses, patients lose weight, and cachexia
occurs. Acute urinary retention is often observed due to
obstruction of the urinary tract by blood and lymph
clots. Around the bodies of dead nematodes, zones of
aseptic inflammation appear in the internal organs of
humans. Infection of such structures leads to the devel-
opment of abscesses. When the formed abscesses rup-
ture into serous cavities, pleural empyema, peritonitis,
and purulent arthritis occur. Breakthrough of lymph
into the lumen of internal organs leads to chyluria, chy-
lous ascites, and diarrhea. In case of suspicion of ehr-
lichiosis, consultation with an infectious disease spe-
cialist, parasitologist with subsequent hospitalization of
the patient in an infectious disease hospital is manda-
tory. In case of elephantiasis, a surgeon's examination
is required. Physical examination findings depend on
the stage of the disease. In the acute phase, the symp-
toms of a toxic-allergic reaction come first, and in the
chronic phase - the consequences of lymphostasis [5-
6].

Obijectively, palpation usually reveals unilateral
enlargement of the inguinal lymph nodes, which are
painful. The presence of varicose lymphatic vessels is
observed on the lower extremities. At the site of their
rupture there are wounds with lymph leakage. At the
stage of elephantiasis formation, the lower extremities,
mainly the lower legs and feet, are huge, with many
warts and trophic ulcers on the skin. Scrotum, penis, la-
bia majora are significantly enlarged and swollen. The
mammary glands may fall below the waist. Clinical and
biochemical tests. In the case of exacerbation, a com-
plete blood count is characterized by eosinophilia, pos-
sible signs of inflammation; with the progression of
protein deficiency, a decrease in the level of total pro-
tein and its fractions is noted. Chyluria is detected in
the urine test. Detection of the pathogen. For direct de-
tection of the parasite, smears or preparations of a thick
drop of blood are examined. Microscopy detects micro-
filariae. Blood for such studies should be taken at night
or during the day during a provocative test with dieth-
ylcarbamazine.

Determination of infectious markers. To detect
specific antigens, express ELISA tests, a method of
rapid immunochromatography, are used. The antibody
titer is determined by ELISA, NRIF. The identification
of nematode DNA is determined by PCR. Ultrasound
of the lymph nodes, scrotal organs, lymphatic vessels
of the extremities is performed. An important so-
nographic sign of hookworm disease is the detection of
moving microfilariae and adult parasites in the lym-
phatic structures[6].

Conclusions. All infected persons should be hos-
pitalized and isolated. Treatment is aimed at killing
both larvae and adults. The main drug is diethylcarbam-
azine. Patients take 6-7 mg/kg/day orally for 14 days or
according to a regimen with a gradual increase in dose.
Nematode decay products can cause allergic reactions,
so the drug is prescribed together with antihistamines
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and glucocorticosteroids. If indicated, symptomatic
treatment is performed (antipyretic drugs, opening and
drainage of abscesses). With timely recognition of the
disease and timely initiation of therapy, the prognosis
is favorable. Fatalities are most often associated with
the development of infectious complications. Nonspe-
cific protection measures are aimed at destroying mos-
quito breeding sites, isolating and treating patients. In
countries endemic for ehrlichiosis, it is necessary to use
mosquito nets and repellents. Among the local popula-
tion, chemoprophylaxis with diethylcarbamazine or al-
bendazole with ivermectin is common. As part of the
WHO program, diethylcarbamazine is used as a salt
supplement throughout the year to provide mass cover-
age to prevent the development of the disease.
Biological products for specific prevention have not
been developed.
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THE ROLE OF VACCINATION IN PREVENTING OUTBREAKS OF CONTROLLED INFECTIONS:
EPIDEMIOLOGICAL ANALYSIS AND CURRENT CHALLENGES

Abstract

Vaccination is the most effective method of preventing many infectious diseases, including measles,
diphtheria, and pertussis. However, in recent years, there has been a downward trend in vaccination coverage
due to anti-vaccination sentiment, lack of public awareness, and problems with vaccine availability in some
regions. This leads to an increase in the number of cases of infectious diseases that were previously controlled by
vaccination. The article discusses the role of vaccination in preventing epidemics, analyzes the main reasons for
the decline in immunization rates, their impact on public health, and suggests ways to address this problem.

Keywords: vaccination, epidemiology, controlled infections, prevention, herd immunity, immunization, public

health.

Introduction Infectious diseases remain one of
the main threats to public health, especially in the con-
text of declining vaccination coverage. The introduc-
tion of mass immunization programs has significantly
reduced the incidence of many dangerous infections,
including polio, measles, and tetanus. However, recent
decades have been characterized by an increase in the
number of anti-vaccination movements and the spread
of misinformation, which has a negative impact on vac-
cination coverage. Insufficient vaccination coverage
leads to a decrease in collective immunity, which cre-
ates the preconditions for new epidemic outbreaks.

Epidemiological analysis The latest data from the
World Organization (WHO) show that measles vac-
cination coverage has fallen below 90% in some coun-
tries, leading to a significant increase in the incidence.
For example, in 2019, more than 100 thousand cases of
measles were recorded in Europe, which is the highest
figure in recent decades. A similar situation is observed
with other controllable infections, such as polio,
whooping cough, and diphtheria. A particular threat is
the return of polio, which is a direct consequence of in-
sufficient vaccination in certain regions.

According to an analysis of data from the Centers
for Disease Control and Prevention (CDC), the vac-
cination rate among school-age children in 2022 de-
creased by 3-5% compared to previous years. This sig-
nificantly increases the risk of infection outbreaks, es-
pecially in crowded places (schools, kindergartens,
public institutions).

Benefits of vaccination in terms of reducing the
cost of treating infectious diseases Vaccination is not
only an effective means of prevention, but also a cost-
effective strategy for the healthcare system. The WHO
estimates that every $1 invested in vaccination saves
approximately $16 in treatment costs, lost productivity,

and indirect costs. The main economic benefits of
vaccination include:

e Reducing the burden on the healthcare sys-
tem - fewer hospitalizations, reduced need for intensive
care.

e Reducing the cost of medicines - avoiding
expensive treatment of complications of infectious dis-
eases.

e Increasing the productivity of the popula-
tion - reducing the number of missed working days due
to illness, which affects the economic stability of the
state.

e Reducing the burden on families - avoiding
the financial costs of treatment, which is especially im-
portant for low-income countries.

Studies show that influenza vaccination cam-
paigns reduce the number of hospital visits by 50-60%,
and pneumococcal immunization programs reduce
mortality among children under 5 by 80%. Such data
confirm that investment in immunization is a key ele-
ment of sustainable healthcare.

Why are people afraid of vaccines? Psycholog-
ical reasons for anti-vaccination attitudes Despite
scientific evidence of the effectiveness of vaccination,
many people continue to avoid it. The main
psychological reasons for this phenomenon include:

e Fear of side effects - people may exaggerate
the risks of vaccines, fearing complications such as al-
lergic reactions or autoimmune diseases.

e Cognitive bias - people often prefer personal
experience or stories from social media to scientific ev-
idence. For example, the effect of "I knew a person who
got sick after being vaccinated" can prevail over statis-
tical data.
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e Distrust of the government and pharma-
ceutical companies - some citizens believe that vac-
cination is a means of controlling the population or a
way for pharmaceutical companies to make a profit.

e The impact of anti-vaccination movements
- disinformation on the Internet and social media sig-
nificantly increases fears and doubts about vaccination.

e Medical illiteracy - a lack of education in the
field of medicine can contribute to people not under-
standing the mechanism of action of vaccines and their
positive impact on health.

e Natural tendency to avoid interventions -
some people prefer the natural course of events and are
afraid of any medical intervention, including vaccina-
tions.

The main reasons for the decline in vaccination
rates

e Disinformation and myths about vaccines -
spreading fake news on social media about the alleged
dangers of vaccination.

o Distrust of medical institutions and phar-
maceutical companies - a decrease in trust in official
medical recommendations.

o Military conflicts and mass migration make
it difficult to access vaccination among internally dis-
placed persons.

e Insufficient funding for immunization pro-
grams - problems with the supply of vaccines in devel-
oping countries.

o Low level of vaccination education - lack of
awareness of parents about the importance of vaccina-
tions.

Current challenges and solutions to the prob-
lem

1. Raising public awareness - conducting large-
scale information campaigns on the safety and effec-
tiveness of vaccines, engaging community leaders and
reputable doctors in educational activities.

2. Expanding access to vaccinations - creating
mobile vaccination stations in remote areas, providing
free access to basic vaccines.

3. State support for vaccination - implementa-
tion of legislative initiatives on mandatory vaccination
for children and healthcare workers, monitoring the im-
plementation of the national vaccination calendar.

4. Controlling disinformation in the media
space - strengthening responsibility for spreading false
information about vaccination.

5. Cooperation with international organiza-
tions - involvement of WHO, UNICEF and other or-
ganizations in supporting global immunization pro-
grams.

6. Development of new vaccines and technolo-
gies - research and implementation of new immuniza-
tion methods to improve the effectiveness of vaccines
and reduce adverse reactions.

7. Introduce vaccination incentive programs -
financial motivation, social bonuses for vaccinated per-
sons.

8. Training of medical staff - regular training of
doctors and nurses on the benefits of vaccination and
effective communication with patients.

Comparison of immunization rates between de-
veloped and developing countries Immunization cov-
erage varies significantly depending on the level of de-
velopment of a country. In developed countries, such as
the United States, Canada, the United Kingdom, and
the European Union, the immunization rate for children
against major infectious diseases exceeds 90%. The
high availability of vaccines, active government pro-
grams, and mandatory vaccination schedules help
maintain a stable level of herd immunity. For example,
in the Scandinavian countries (Sweden, Norway, Den-
mark), the state provides free vaccination and funds in-
formation campaigns to raise public awareness.

In developing countries (Africa, South Asia, Latin
America), the situation is more complicated. The main
problems are:

e Low availability of vaccines - due to eco-
nomic difficulties and lack of infrastructure, many chil-
dren do not receive basic vaccinations.

e Military conflicts and political instability -
regions with military conflicts (e.g., Afghanistan,
Syria) have critically low vaccination rates, which leads
to polio and measles epidemics.

¢ Insufficient funding for immunization pro-
grams - governments are not always able to provide the
required level of vaccination due to limited resources.

e Cultural and religious barriers - in some
countries, local communities refuse to be vaccinated
due to religious beliefs or fear of the vaccine.

Programs of international organizations such as
WHO, UNICEF, and the Global Alliance for Vaccines
and Immunization (GAVI) are aimed at improving ac-
cess to vaccines in developing countries. For example,
the Every Child Has a Right to Vaccine campaign has
helped to provide vaccines to millions of children in the
world's poorest countries.

Conclusions Vaccination remains a key tool in the
fight against infectious diseases and prevention of epi-
demic outbreaks. To increase the effectiveness of im-
munization, it is necessary to remove barriers associ-
ated with distrust of vaccination, ensure equal access to
vaccinations, and intensify educational activities. Rais-
ing public awareness, implementing new vaccination
strategies, and combating misinformation will help
strengthen collective immunity and protect society
from dangerous infections. Only through joint efforts
of the medical community, government agencies and
the public can we effectively counteract the spread of
controlled infections and maintain public health.
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KJIHIKO-MATOTEHETUYHI ACHEKTHU T'ACTPOE30O®ATEAJIBHOI PE®JIIOKCHOI
XBOPOBHA

Voloshyn M.V.
Dudka T.V.

CLINICOPATHOGENETIC ASPECTS OF GASTROESOPHAGEAL REFLUX DISEASE

Anomauis.

Tacmpoesogpazeanvna pegrrokcna xeopoba — ye 3ax80pIO6AHHSA, NPU AKOMY BUHUKAE NAMOIOSIYHA pe-
2ypeimayisi KUCI020 UWLTYHKOBO20 6MICMY V CMPABOXIO, W0 BUKIUKAE MAKI CUMNMOMU 5K Neyisd, 8AXHCKICMb )
epyoniu Kkiimuni ma 6inv 6 dicusomi. Peghmoxkcha xeopoba € docums nowupenow namonoziclo ma epaxicace, 3a
Pi3HUMU Odrcepenamu, 00 mpemunu Hacenenns. Ha cboeooni, mounuti namomexamnizm wje He @ug4eHull, aie 8i00Mo,
U0 3aX8OPIOBAHHS € NOJIIEMIONIO2IYHUM MA 8 U020 BUHUKHEHHI NPULLMAMb YY4aCcmb XIMIYHI, (I3UYHI A NCUXO2EHHI
@axmopu. Hamomicme 0CHOBHUM MEXAHIZMOM pe2yp2imayii WYHKO8020 6MIiCMYy Y Cmpasoxio € po3ciabieHHs.
HUJICHbO20 CMPABOXIOH020 ChIHKmMeEPA, POlb AKO20 SKPA3 NOMASAE Y BIOMENCYBAHHI CIMPABOXIOHO20 cepedosuiya
810 wyHk06020. Kniniuni nposeu eacmpoeszopazeanvhoi peitokcHoi X6opobu nodiisiioms Ha MUnosi, 00 IKUX
BIOHOCUMbCSA Neyis, 8adCKiCmb y pYyOHIll KIimuHi, Oilb 8 HCUBOMI, HYOOMA MOWO MAd AMUNOSI - AKI MOJICYMb
"mackysamuca" nio cumMnmomu 3axe0pro6and IHUWIUX OP2aAHi6 (NHEeBMOHIs, 3aXPUNIICMb 2010CY, HeKaApOIianbHull
Oinb mowo).

Abstract:

Gastroesophageal reflux disease is a disease in which there is a pathological regurgitation of acidic gastric
contents into the esophagus, which causes symptoms such as heartburn, heaviness in the chest and abdominal
pain. Reflux disease is a fairly common pathology and affects, according to various sources, up to a third of the
population. To date, the exact pathomechanism has not yet been studied, but it is known that the disease is poly-
etiological and chemical, physical and psychogenic factors participate in its occurrence. Instead, the main mech-
anism of regurgitation of gastric contents into the esophagus is the relaxation of the lower esophageal sphincter,
the role of which is precisely to separate the esophageal environment from the gastric environment. Clinical man-
ifestations of gastroesophageal reflux disease are divided into typical, which include heartburn, heaviness in the
chest, abdominal pain, nausea, etc., and atypical - which can "mask" as symptoms of diseases of other organs
(pneumonia, hoarseness, non-cardiac pain, etc.).

Knrwuosi cnoea: zacmpoesogpazeanvna pegpuroxcua xeopoba, zepx, NamozeHes, HUNICHIU CMpasoxXiOHull
cinkmep, neuis
Keywords: gastroesophageal reflux disease, GERD, pathogenesis, lower esophageal sphincter, heartburn

Marepianu Ta MeTOAU: HAMH TPOBEICHUIA OTJIST
JITEepaTypy Ha OCHOBI CTaTel, oMyOIiKOBaHUX y 0a3ax
nanux PubMed 3a ocranni 10 pokiB. AHami3yBajiach
aKkTyaJibHa iH(OpMAIlisS MaToOMeXaHi3MiB BUHUKHEHHS
ractpoe3odereanbHoi peUIIOKCHOT XBOPOOH Ta THIIO-
BUX 1 aTHITOBHX 11 KJIIHIYHHUX ITPOSIBIB.

MerTa: npoanasizyBaTH JIiTepaTypHi JKepena, 0-
CII/DKEHHS Ta BU3HAYMTH Cy4YacHUH IIOINISA] Ha
KJTiHIKO-TIaTOTE€HETHYHI aclIeKTH racTpoe3odareaabHol
pedIaroKCHOT XBOPOOH.

AxTyasbHicTh: ['acTpoesodareanbHa pediTok-
cHa xBopoba (I'EPX) — me XpoHIYHUH peruanBy0unit
CTaH, KW BUHWKAE, KOJMW IMUIYHKOBUH BMICT, IIIO
CKJIQIA€EThCSl 3 KHCIIOTH, IICNICHHY, AYOICHAIILHOTO
BMICTY Ta ()epMEHTIB MiANUTYHKOBOI 3aJI03H, TTOTa1a€
B CTPABOXiJI Ta BUKIIMKA€E crenudivai cummnromu [1].

IMommpenicte 'EPX 3pocrae 3 kinmg 1990-x
POKIB 4epe3 MOCHIICHY CEKPELiI0 IUTyHKOBOT KUCIOTH,
3HWKEeHHs piBHA iH(ikyBaHHs Helicobacter pylori Ta

iHIycTpiasibHui cnoci0 xutTs [2]. 3a ouiHkamu, Ti10-
6anpHa nomupenicts [EPX cranoButs Big 8% 10 33%
JUTSL BCIX JOPOCTIOTo HacieHHs [1].

3axsoproBanicte Ha ['EPX cepen memiarpmanux
xBopux omiHreTees B 0,84 Bumaakie Ha 1000 Hace-
neHHs y pik. 3a ouinkamu, 1,8-8,2% miTeld MaroTh
I'EPX. OpienroBna nomupenicts ' EPX y HemoBisiT 0-
23 micsiB, gitert 2-11 pokis Ta mimriTkiB 12-17 pokis
cranosuts 2,2-12,6%, 0,6-4,1% Tta 0,8-7,6%
BignosigHO [3].

Hait6inpme Bumankie 'EPX miarHocTyeTscst B
[liBHiunid Amepumi. Ilpu anamnisi niTepaTypHHX DKe-
pen gocimpKeHo, mo nomupeHicts [ EPX konuBaeTbes
Bix 18,1% mo 27,8% y IliBHiunii Amepuii, Bix 8,8%
1o 25,9% y €spomi, Bix 2,5% no 7,8% y Cxigniit Asii,
Bix 8,7% mo 33,1% ua brusskomy Cxoni, 11,6% B AB-
crpadii ta 23,0% y [liBgenniit Amepuui [4].

O6rosopennsi: [laromexanism 'EPX e ckmaz-
HMM Ta CKJIAJA€ThCI 3 B3a€MOZil XIMIYHHX, Me-
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XaHIYHUX, TCHXOT€HHHX Ta HEBPOJIOTIYHUX Me-
XaHI3MiB, 1110 CIPHYUHSIE TIOMTKOKEHHS CITU30BO1 000-
JIOHKH CTPAaBOXOY Ta BUHUKHECHHS XapaKTEPHOI CUMII-
TOMATHKH.

Pednrokc BMicTy muTyHKa, IO BKIFOYAE TaKi pe-
YOBUHH, SIK KHCJIOTA, KOBY, IIETICHH, XapuOBHUH BMICT
Ta IITYHKOBO-KHIIIKOBI MIiKPOOPTaHi3MH, € OCHOBHUM
(akTOpoM, SKUH BUKIMKAE MOIIKOJKEHHS CIU30BOL
000JIOHKH CcTpaBOXoay. BBaxkaeTbcs, 110 Il pe4OBHHU
JIIOTH Oe3rocepeiHbO Ha CINU30BY OOOJIOHKY CTpaBO-
X0y, BUKIIMKAIOYH 3allaJIeHHs Ta MOIIKOJKEHHS CIIH-
30B01 00O0JIOHKH, 3 MOJAIBIINM HAIXOMKEHHIM 00JIb-
OBHX CTHMYJISITOPiB, TAKUX SIK KUCJIOTA Ta MEIICHH, SIKi
PO3CIIOIOTECS Ha CIH30Bill OOOJOHIN CTPaBOXOXYy Ta
BUKJIMKAIOTh NPSAMY aKTHBAIil0 HOIWLENTOPIB B CIH-
30Bilf 000JOHII cTpaBoxoxay. IloTiM iH(poOpMamist Bix
HOLIMIICTITOPIB TTEPeaeThCs A0 HEHTPAIBLHOI HEPBOBOT
cucremH [5].

[laroreHeTHYHUMH MeEXaHI3MaMH, L0 MOXYTh
npussecty 10 'EPX:

1. HeanexkBaTHe TpaH3UTOpHE pPO3CIA0ICHHS
HIDKHBOTO CTPaBOXIIHOTO C(iHKTEpa € OJHIEI0 3 Haii-
BOXJIMBIIMX TpuuuH po3BuTKy ['EPX, ocobmmBo y
iTel.

2. ITinBUIICHHS BHYTPIIIHHOUYEPEBHOTO THCKY Ta-
KOX Bigirpato pons y BuaukHeHHI [ EPX Ta Moxe Oyt
CIpHYMHEHE NPUHOMOM JIiKiB, BUKOHAHHSA IPHAOMY
BanbcansBu, monoxeHHAM TpanneneHOypra abo
migHATTAM Tina. [lonmokeHHS Ta Mo3a BIUIMBAIOTH Ha
kyT ['ica, mpuYOMy BIUIMB KHUCJIOTH Ha CTPABOXiJ Oliib-
K y NOJIOKEHHI CHY Ha MpaBoMy 001, HiX Yy I0JI0-
>KE€HHI JIiBOPYHY.

3. HasiBHiCTH KOB3HHMX TPHX CTPaBOXIZHOTO OT-
BOopy niadparMu, mOpu SKUX BHHHKA€e ClaOKicTh
niadparManbHO-CTPAaBOXIIHOT 3B’S13KHM, LIO MPU3BO-
JUTH JIO 3MIICHHS HIDKHBOTO CTPAaBOXITHOTO C(hiHK-
Tepa B HIDKHE CEPEJOCTIHHS. Y Pe3ysbTaTi 4oro 1mopy-
IIYETHCS 3aXUCT HIDKHBOTO CTPABOXITHOTO CQiHKTEPA,
kyT [ica Ta miapparma. [Hmmit matoMexaHi3M, SKAN
TIOSICHIOE SIK TPIJKa CTPABOXIHOTO OTBOPY AiaparmMu
npm3Boauth o [EPX, momnsrae y cTBOpeHHI rpmxo-
BOTO MIIlIKa MK HH)KHIM CTPaBOXIAHUM C(HIHKTEPOM
MPOKCUMaJIbHO Ta HiXKKaMHu Jliaparmu qucranbHo. Ya-
CTHMHA IIIYHKA, [0 3HaXOAUTHCS B MILIKY Ma€ ITi/IBU-
IIEHWH BILTUB KUCJIOTH [2,3,6].

4.V 2001 pori Oyna po3pobiaeHa KOHIIETITisT KHIC-
JIOTHOI KHIIEeH] MOOIHM3Y IUTyHKOBO-CTPaBOX1THOTO Tie-
pexoxy. Kucnorna xumienss — ne HeOydepHuid map
KUCJIOTH, SIKMH TIIJIaBa€ Ha TMOBEPXHI [UIYHKOBOTO
BMICTy NOOJIM3Y HM)KHBOTO C(IHKTEpa CTPaBOXOAY Ta
Mmae ayxe kuciauid pH. Bmict miei kumeHi yrBoproe
JDKEPEJI0 PelHMAMBYIOYOTO pedIIIoKCy B THCTAbHHN
BiJITUT CTPABOXOTY.

5. OXUpIHHSA TaKOX € BAKIUBUM HE3ICIKHUM
(axTopom pusuky BuHuKHeHHS ' EPX Ta Oymo 3’sco-
BaHO HETaTHBHUH BIUIMB O>KUPIHHS Ha HiJIICHICTH CTpa-
BOX1JIHO-IIUTYHKOBOTO TEPEXOTY.

Byrno mpoBenene AOCHiIKEHHS, sSKE OIIHIOBAJIO
BCl MOXJHMBI (PAaKTOPH, IO CIPHAIOTH BHHUKHEHHS
I'EPX y Benukiii KOropTti Hami€eHTiB 3 CUMITOMaMH
I'EPX; BusiBIEHO, IO TpHKa CTPABOXIJHOI'O OTBOPY
Oyna mpucytHs y 95,4% mNali€eHTIB 3 CHMIOTOMAaMH
T'EPX, HeAOCTAaTHICTh HIDKHBOTO CTPABOXiTHOTO

chinkrepa y 88%, nyoneHoractpoesodareaibHui pe-
¢moxc 'y 55%, oxwupinEs y 25,6%, mopymeHHS
KIIPEHCY CTPaBOXOMy Yepe3 cIadKy MOTOPUKY y 8,8%
Ta 3aTpUMKa CIIOPOXKHEHHS IUTyHKa y 6,8% XBOpHX
[71.

Y Pumcrkux [V kpurepisx, nepersinytux y 2016
poti, 3aXBOPIOBAHHSA, IO CYNPOBOKYIOTHCS TIEHi€I0,
taki sik [EPX, Oynu xnacudikoBani 3a 4oTHpMa KaTe-
ropissmu: eposuBHuil e3odarit, 'EPX, pednrokcHa
rinepyyTauBICTh Ta (YHKIIOHAJIbHA MeYis Ha OCHOBI
rinep4YyTIUBOCTI CTPABOXOY Ta BIUIMBY KHCIOTH [2].

CuMmnToMamu, SIKi 4YacTillle 3yCTPiYaroThCs Y
IiTeH, € BIAYYTTS KUCIOTH B POTi, YTPYyAHEHE KO-
BTaHHS, TICUiHHS 3a TPYAMHOIO, OIFOBaHHS Ta OiMb y
JKHIBOTI, ajie iHOJi MOXKYTb OYTH HaBiTh IPaTiBIUBICTS,
XPOHIYHUN KalleNb, JapUHTeaTbHUA CTPUIOp, BUHUK-
HEHHS PeHUINBYIOY0i aCTMHU Ta THEBMOHI] [§].

Kniniuno 'EPX mposBiseThCcsl mediero Ta pe-
TypriTaii€ero, aje TaKoX MOXE IMPOSBIATHCS aTHIIO-
BUMH cuMnToMaMH [2]. Atunosumu nposisamu I'EPX
y nopociux € JIOP-xBopoOu (JapHHTiT, CHHYCHT, OTHT,
3aXpHILTICTh), JIETCHEBI YCKIaIHEHHs (XPOHIYHUH Ka-
nienb, MHEBMOHIS Ta acTMa) Ta KapiajbHi (He-
KapJIiaJibHUH Olb y TPY/SIX, CHHYCOBa apUTMist), 3yOH1
epo3ii Ta ramuro3s [§].

Y Mo0AMX Mami€eHTiB 3 THHOBUMH CUMIITOMaMH,
BiJICYTHICTIO TPHBOXKHHX CKapr Ta BIICYTHOCTI CiMei-
HOTO aHaMHE3y EHAOCKOMIYHI OCTIIPKCHHS HE Io-
TpiOHI. BaknmBo po3mmpHUTH OOCAT HiaTHOCTHYHHIX
00CTe)XeHb NPU HASBHOCTI CHMITOMIB aTHIIOBOTO pe-
¢rokcy, ab0 TpPU HASBHOCTI M0O3aCTPaBOXIIHUX
yCKIaqHeHb. J[J11 1bOro BUKOPHUCTOBYIOTH iMIIEaHC-
pH-TecTyBaHHs1, e30dareanbHy MaHOMETPIIO Ta €HJO-
ckorito [9]. TpUBOXKHUMH CUMIITOMaMHu € Aucdaris,
onuHo(aris, aHOpeKcCisi, BTpara Bark Ta KpoBoTeua 3
BEPXHIX BIJJILIIB IUTYHKOBO-KUITKOBOTO TPAKTY.

JlocitimKeHHs TToKa3aiH, 10 YacToTa CHMIITOMIB,
TSDKKICTH 200 MO€THAaHHS CUMITTOMIB HE € IPOTHOCTHY-
HOIO O3HAKOI OyIb-SIKOTO CIEMU(PITHOTO TPOSIBY
TEPX. Onmnak mitHi namieatd 3 TEPX marore Ol
BaXKi YPa)KCHHS CIIM30BOi 0001I0HKH [4].

Yceknannennsimu [EPX € migBUIEHHS BMICTY
IITYHKOBOI KHCJIOTH B CTPaBOXO/Ii, BUBLIILHEHHSM IIPO-
3anajbHUX LUTOKIHIB Ta PO3BUTKOM KHIIKOBOI MeTa-
asii, nosiBoro crpaBoxony bapperra Ta nucrasis,
IO TIPU3BOAUTH [0 aJCHOKAPLUHHOMH CTPAaBOXOIY.
IIporpecyBanns ['EPX moxe cmoctepiratucs y 0e3-
CHUMIITOMHUX TAIli€HTIB i THX, XTO MOCTIHO MpHiMae
KHCJIOTO3HW)KYBaJIbHY Tepartito [10].

Bucnosok: Otrxe, 'EPX € nommupeHum 3axso-
PIOBaHHSM, SIKE€ Ma€ BEJIUKHIA Mepelik CUMITOMIB, 0-
YMHAIOYH Bijl TUIIOBUX, TaKHUX SK Ie4id Ta OUIb y XH-
BOTI, 3aKiHUYIOYH PO3BUTKOM ITHEBMOHIH, aCTMH, Ja-
puHTITIB Ta cuHycoBoi aputMmii. B possutky ['EPX
rpaioTh poib Oarato (GaxTopiB BKIIOYAIOYH po3ciad-
JICHHS HIDKHBOTO CTPABOXIAHOTO C(IHKTEPY, IIiIABH-
LIEHHSI BHYTPIIIHBOYEPEBHOT'O THCKY, HASIBHICTh TPHK
CTPaBOXIiTHOTO OTBOPY AiadparMu Ta OXXupiHHA. B Mo-
JIOZIOMY Billl TIpM THIIOBOMY Tiepediry Ta HasBHOCTI
cimeiiHOro anamHe3y, niarHoctyerbes 'EPX 6e3 Buko-
pHUCTaHHS EHJOCKOIYHUX AOCHi/keHb. HaTtomicTh
I'EPX Mmoke mpu3BeCTH 10 BUHHUKHCHHS TUCILIA3il
CTpPaBOXOJy Ta BUHMKHEHHS cTpaBoxony bappera, mio
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MOXKE nepeﬁTn B aACHOKApUMHOMY CTpaBOXOdy, TOMY
BapTO OYTH YBaXHWMHM TIPH JIarHOCTHII Ta JiKyBaHHI
narienTis 3 TEPX.
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EXTRAGULAR MANIFESTATIONS OF HELICOBACTER PYLORI: FOCUS ON THE
HEPATOBILIARY SYSTEM IN CHILDREN

Abstract

The article highlights modern ideas about the participation of Helicobacter pylori in the development of
hepatobiliary system pathology in children. The data of modern studies on the association of infection with non-
alcohalic fatty liver disease, cholecystitis, biliary dyskinesia are presented. The pathogenetic mechanisms, diag-
nostic methods and treatment approaches are described. The need for further studies to confirm cause-and-effect

relationships is indicated.

Keywords: Helicobacter pylori, hepatobiliary system, children, nonalcoholic fatty liver disease, dyskinesia,

cholecystitis

Hepatobiliary diseases in childhood are an urgent
problem in pediatric practice, which largely determines
the quality of life of patients and the risk of chronicity
of processes in adulthood. In recent years, the role of
infectious agents in the development of these patholo-
gies, in particular Helicobacter pylori (H. pylori), has
attracted considerable attention. Traditionally, this bac-
terium is associated with gastroduodenal pathology, but
there is a growing body of data on its potential role in
liver and biliary tract lesions, which requires further
study, especially in the pediatric population.

Materials and methods. The paper reviews cur-
rent literature (2020-2024) from international data-
bases PubMed, Scopus, Web of Science. The analysis
includes systematic reviews, meta-analyses, and clini-
cal studies on the association of H. pylori with nonal-
coholic fatty liver disease (NAFLD), cholecystitis,
cholangitis, and other forms of hepatobiliary pathology
in children. The main mechanisms of pathogenesis, di-
agnostic approaches, and efficacy of therapy are evalu-
ated.

Results. According to recent data, H. pylori is de-
tected not only in the stomach, but also in liver and
gallbladder tissues. Liu C. et al. in a meta-analysis
found that H. pylori-positive status is associated with
an increased risk of developing NAFLD - 1.3-1.5 times
more often than in uninfected patients [2]. Heydari K.
and colleagues showed that infection contributes to
metabolic disorders, including dyslipidemia, insulin re-
sistance and fatty liver [3]. Chen X. et al. found that H.
pylori activates a systemic inflammatory response by
increasing the levels of IL-1p, IL-6 and TNF-a, which
contributes to the progression of liver fibrosis [4]. In
some cases, H. pylori is associated with cholecystitis
and even stone formation, which is probably associated
with changes in the rheological properties of bile and
impaired bile outflow [5].

In clinical practice, children with H. pylori-associ-
ated liver lesions may have nonspecific symptoms - pe-
riodic pain in the right hypochondrium, dyspeptic man-
ifestations, increased fatigue. The infection often has an

asymptomatic course, which complicates early diagno-
sis.

The main methods for detecting infection remain
a breath test, determination of H. pylori antigen in fe-
ces, serological studies and endoscopy with biopsy. In
case of confirmation, eradication therapy (triple or
quadruple therapy) is used, the effectiveness of which
in the pediatric population is 70-80% [6].

Conclusions. Helicobacter pylori may play anim-
portant role in the development of hepatobiliary dis-
eases in children. Its ability to colonize not only the
stomach, but also the liver and biliary tract, with subse-
quent activation of the immune response and chronic
inflammation, is a promising direction for research.
Early detection and adequate treatment of the infection
can reduce the risk of developing chronic hepatobiliary
diseases and improve the long-term prognosis of pa-
tients.
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EFFECT OF SARS-CoV-2 ON ENDOTHELIAL FUNCTION

Abstract.

This article is devoted to the analysis of the molecular mechanisms by which the SARS-CoV-2 virus affects
the state of the endothelial wall. The ways of virus penetration into endothelial cells, in particular through the
ACE2 receptor, as well as further intracellular processes that lead to endothelial dysfunction and further compli-
cations are studied. Attention is focused on the induction of inflammatory cytokines, activation of the complement
system, imbalance between vasoconstrictors and vasodilators, and changes in the expression of adhesion mole-
cules. Understanding these mechanisms is key to the development of new therapeutic and prophylactic strategies
aimed at preventing and treating vascular complications of COVID-19.

Introduction

The coronavirus pandemic has become a real challenge for global healthcare, affecting millions of people
around the world and causing a significant percentage of morbidity and mortality. Unfortunately, although more
than 5 years have passed since the beginning of this epidemiological crisis, all the negative effects of SARS-CoV-
2 on the human body have not yet been investigated. In addition to affecting the main localization, i.e. the respir-
atory system, COVID-19 has a systemic effect, in particular on the cardiovascular system. Particular attention

should be paid to studying the state of the endothelium during and after coronavirus infection.
The endothelium is a specific inner lining of blood vessels, which is represented by a continuous single-layer
squamous epithelium and ensures their normal functioning. There are the following main functions of the

endothelium:

e maintaining normal rheological properties of blood;

e ensures vascular reactivity, in the form of vasoconstriction or vasodilation, with the help of various bio-
logically active substances (BAS), such as endothelin-1, angiotensin-converting enzyme (ACE), endoperoxides,
serotonin, arachidonic acid, nitric oxide, prostacyclin, histamine, etc. [1];

e reduces platelet and leukocyte adhesion;
e prevents smooth muscle proliferation;

e regulates the permeability of the vascular wall;

e can produce cytokines and chemokines that are involved in the regulation of the immune system.
The study of the mechanisms of COVID-19 impact on the endothelium plays an important role in understand-
ing the pathophysiology of the disease and ensures the development of effective treatment and prevention.

Keywords: coronavirus, viruses, endothelium, endothelial dysfunction.

The aim of our work is to identify the relation-
ship between coronavirus infection and endothelial
dysfunction.

Research materials. A systematic review of cur-
rent literature, including reviews, meta-analyses, and
clinical trials published in leading medical databases
over the past 10 years, was conducted.

Results of the study.

SARS-CoV-2 belongs to the Coronaviridae family
of viruses, which, together with MERS-CoV, have
caused large-scale outbreaks of severe respiratory in-
fections. The main genera are a, 3, 8 and y. SARS-CoV-
2, which caused the COVID-19 pandemic, belongs to
the B genus [2], [3]. It can spread rapidly among large
crowds and has an airborne transmission mechanism.

SARS-CoV-2 virus pathologically affects the vas-
cular wall through a complex of interrelated mecha-
nisms that affect vascular homeostasis and systemic

processes. Upon penetration of this pathogen, one of
the main receptors is the ACE-2 receptor, which is lo-
cated on the membranes of endothelial and other cells
of various organs. Although these receptors are the
main ones, there are so-called alternative ways of coro-
navirus penetration through CD209L (L-SIGN),
CD209 (DC-SIGN), sialic acid receptors, extracellular
matrix metalloproteinase inducer CD147, and neuro-
pilin-1 cell receptor.

ACE-2 receptors are located throughout the body,
with the maximum number found in endothelial cells of
arteries, veins, type | and type Il alveolocytes of lung
tissue, endocardium, and intestines. Coronavirus nucle-
ocapsid protein was detected in renal tubules and podo-
cytes [4]. As a result, people with COVID-19 are at in-
creased risk for multiple organ dysfunction.

The high affinity of SARS-CoV-2 for ACE-2 re-
ceptors can lead to disruption of the renin-angiotensin-




28 MEDICAL SCIENCE /7 «COLLOQUIUM=JOURNAL» #47 (240), 2025

aldosterone system (RAAS) in the form of electrolyte
and fluid imbalances, hypertension, impaired blood
rheological properties, etc.

Recent studies have shown that the ACE-2 recep-
tor gene is located in the short arm of the X chromo-
some (Xp22), which confirms the hypothesis that
women are more protected from coronavirus infection.
[5]

Vascular endothelial damage occurs by several
mechanisms:

1) Direct infection of the endothelium, which is
characterized by the penetration of the virus into endo-
thelial cells, causing inflammation and apoptosis.

2) "Cytokine storm" - excessive production of
pro-inflammatory cytokines, namely interleukin-1 (IL-
1) and interleukin-6 (IL-6), tumor necrosis factor-alpha
(TNF-a) causes damage to the vascular wall, hyperco-
agulation and vasoconstriction.

3) Violation of the rheological properties of
blood in the form of an imbalance between the coagu-
lation and fibrinolytic systems. The result is the devel-
opment of microthrombosis and thromboembolic com-
plications.

4) Oxidative stress - excessive formation of reac-
tive oxygen species contributes to endothelial dysfunc-
tion and vascular damage.

Endothelial dysfunction, in particular in patients
with COVID-19, can lead to the development of severe
and serious complications, namely

e Pulmonary embolism (PE)

e Hemorrhagic stroke

e Acute respiratory distress syndrome (ARDS)

e Cardiovascular disorders, in the form of ar-
rhythmias, heart failure, endocarditis.

Conclusions.

Coronavirus infection significantly contributes to
the development of endothelial dysfunction through
ACE-2-mediated and other mechanisms. Comorbidi-
ties such as hypertension and obesity increase the risk
of this problem. The study of these processes is key to
developing reliable treatments and preventing serious
complications and high mortality.
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Anomauin:

Inayenmaprna oucgynxyisn € 00OHI€0 3 NPOGIOHUX NPUYUH HECUPUAMAUBUX NEPUHAMATLHUX HACTIOKI8, 8K~
YAIOYU 3aMPUMKY POCIY NL00d, NepedyYacHi NoI02U ma NePUHAMATIbHY CMepMHICMb. 3a2po3iusuil abopm xapa-
KIepu3yemuCsl 6A2iHANbHUMU KPOBOMEUAMU 8 REPULOMY MPUMECPI 8A2TMHOCIE MA ACOYIIOEMbCL 3 NIOSUUEHUM
PUBUKOM PO3BUMKY naayenmapHoi ouc@yukyii. Bpaxoeyrouu snauywicms yici npobremu, npogiraxmuxa ma Ko-
PeKyist niayeHmapHol OUCQYHKYIL npu 3a2po3Iusomy abopmi € KMy aibHUM HANPIMOM 015l O0CHIONCEHb 6 CYUaC-
Hil meouunit npaxmuyi [1,2].

Abstract:

Placental dysfunction is one of the leading causes of adverse perinatal outcomes, including intrauterine
growth retardation, preterm birth, and perinatal mortality. Threatened abortion, characterized by vaginal
bleeding in the first trimester of pregnancy, is associated with an increased risk of developing placental
dysfunction. Given the significance of this problem, prevention and correction of placental dysfunction in

threatened abortion is a relevant area of research in modern medical practice [1,2]

Knrouosi cnosa: 3azposnusuti abopm, niayenmapha ouc@ynxyis, npogiraxmuxa.
Key words: abortus imminens, placental dysfunction, prevention.

[TnarieHTa € CBOEPITHUM IMYHHHM PETYJISATOPOM
MDXK MaTip’io Ta TIOAOM, a TaKoX 3abe3rneuye 1ocTa-
BKY ITO’KUBHUX PEYOBHH, ra3000MiH 1 3aXHCT BiJl TOK-
CHHIB HABKOJUIIIHBOTO CePEIOBHINA Ta (i3i0JIOTIIHIX
30ypeHb mij yac BaritHocTi. [Tnanenrapua quchyHKIis
€ OJHIEI0 13 TPHUYMH HECHPUSITIMBOTO pE3YNIbTATy
BariTHOCTI, @ YiTKi I'iCTOJOTIYHI Pe3yJbTaTH IUIALCHTH
NpY HapOJUKEHHI € MOKAa3HMKaMM IIMX MaTOJOTTYHHX
nporeciB. Ilpm cTpOKOBHX IMoJjOrax 3amajbHi ypa-
KEHHS  IUIAIIGHTH  YacTO  CYNPOBOJDKYIOTBHCS
KIIHIYHUMH TIPOSIBAMHU CETICUCY/IH(EKITiT HOBOHAPOI-
’KEHOT0, TOJII SIK TPH TepeUacHUX I0JI0rax 3arajibHa
peaKIisi MJIaleHTH Ta XOPiOaMHIOHIT € NPHYUHOIO
CIIOHTAaHHUX MepeaYacHux nosoris. [lnanenrapua au-
COYHKIS, SKa PO3BUBAETHCS HA PAHHIX CTAMisAX Barit-
HOCTI, MOXe€ CYITPOBOXKYBATHCSI OOMEKEHHSIM POCTY
IUI0Ja Ta CYAMHHOIO TUCPETYJBILIEI0 Y HEJOHOIICHUX
HEMOBJIAT. SIK 3amanbHi, Tak 1 CyIuWHHI AUCHYHKINT

IUIAIIEHTH MOXYTh MaTH INIMOOKHMH BIUIMB Ha MOTOM-
CTBO, 0COOJIMBO cepell HEMOBIIAT, HApOIXKEHHX HeJo-
HomreHumu [1].

3arposnuBuii abopt (abortus imminens) — ue
Haif4yacrima ¢opma maTonorii paHHBOI BariTHOCTI, sIKa
XapaKTepU3yETHCS TOSIBOIO OOJI0 BHU3Y JKMBOTA, 1HOJI
HE3HAYHUMH KPOB THUCTHMH BUAIJICHHIM i3 IIepBiKa-
JIBHOTO KaHaily. B OuibIIocTi BUMajKiB 3arpo3ivBHA
abopT IiarHOCTYETHCSA B TEPIIOMY TPUMECTpPi Ta MpH
CBO€YACHOMY MEIMYHOMY BTPY4YaHHI BariTHICTH MOXe
OyTu 30epexeHa.

[Mnanenrapna muchynkuis (IT) — me mopy-
meHHs (opMyBaHHS Ta/ab0 (YHKI[IOHYBaHHS IIIa-
LIEHTH, [0 NPU3BOJHUTH 10 HEaJeKBaTHOTo 3abesrie-
YEeHHsI IUI0J1a KUCHEM Ta NMOXHMBHUMH pedoBHHaMu. Le
MyJIbTU(AKTOpiaIbHE YCKJIQAHEHHS BariTHOCTI
ACOIIIIOETHCSl 3 BHCOKMM DPHU3HMKOM IEpeI4acHHUX IO-
JIOTiB, BHYTPILIHBOYTPOOHOI 3aTPUMKH DPOCTY ILIOZA
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(B3PII), npeexnmamricii Ta aHTeHaTalbHOI 3aruOeni
mwioxna [1,2].

Ha cy4acHOMy erami pO3BHTKY aKyliepcTBa BBa-
JKAETHCS, IO 3arpo3MBHIA abOpT € paHHIM IPOSIBOM
IIaneHTapaoi HepoctatHocTi. [lopymmenHs imMrianTa-
il Ta TpodobmacTHIHOI 1HBa3il, AKi JEeKaTh B OCHOBI
3arpo3IMBOr0 abopTy, MPU3BOIATH O HENOCTaTHBOI
Moaudikanii cripaidbHUX aprepiii marku. Lle cBoero
yeproto Gopmye ymoBu 151 HOPMYBaHHS MaJlOBacKy-
Jsipu3oBaHoi, (iOpo3HOi, TinmodyHKIIOHAIBHOT Ia-
LIEHTH, HE3J]aTHOI 3a0e3MeYnTH aIeKBaTHUI MaTKOBO-
TUTAIIeHTAPHUI KPOBOTIK.

3amanpHI [WTOKIHW, OKCHIATUBHUHI  CTpec,
ayTOIMYHHI peakilii Ta Je(iuT MporecTepoHy B IEOMY
MPOIIeCi BiirpaoTh MPOBIAHY poIb. Y JiTepaTypi Bce
YyacTille 3’ SBISIOTHCS MOBIIOMIIEHHS, 10 JKIHKH 3 3a-
rpo31uBUM abopToM y I TpuMecTpi MaloTh BUIIUH pU-
3uk ¢popmysanus [1]] y II-11I TpumecTpax, mo KITiHITHO
nposeisieTbess B3PI, rinokcieto miona Ta npeexyiamii-
ciero [3].

[TnanentapHa MUCQYHKINS BUHHKAE BHACIIIOK
MOPYILIEHHS MTPOIIECiB IMIUIAHTAIT Ta MUIAeHTALT, 110
MPU3BOANTE 10 HEAOCTATHBOI mepdy3il MIaleHTH Ta
rinokcii rona. 3arpo3nuBuii a0OpT Moke OyTH CIIpu-
YMHCHUH PI3HUMH (aKTOpaMH, BKIIOYAIOYH TOPMO-
HambHI aucOanmancu, iH(ekmii, IMyHOJOTIYHI TOpPY-
meHHs Ta TpoMOodimii. Lli ¢akropm MOXyTH Hera-
TUBHO BIUIMBaTH Ha pPO3BHTOK Tpodobiacta Ta
(hopMyBaHHS CITipalIbHUX apTepiil, M0 € KPUTUIHUMHI
JUTS aIeKBaTHOTO (DYHKIIOHYBaHHS IIalleHTH [4].

[IporectepoH Bigirpae KIOYOBY pOJb Y MiATPHU-
MIIi BariTHOCTI, CIIPUSIIOYH peliakcarii MioMeTpito, Mo-
JIyJIFOBAaHHIO IMYHHOI BiMTOBI/Ii Ta CTUMYJISIIIT aHTiOTe-
Hesy. JlekinbKa JOCIiKeHb OLIHIOBAIN e)eKTUBHICTh
MPOTECTEPOHOBOI TEpaIIii MpH 3arpo3TuBoMy abopti. Y
PaHIOMI30BaHOMY KOHTPOJIOBAHOMY JOCIIiIKESHH]
STOP (2023) 6ymo mokazaHo, o 3actocyBaHHs 400 Mr
BariHaJLHOTO MPOTECTEPOHY IOJCHHO JI0 12-T0 THXXHS
recrarii He MPU3BEJO A0 3HAYYIIOTO IiJBHIICHHS Pi-
BHS KUBOHAPOJKYBAaHOCTI MOPIBHAHO 3 Tuiane6o. Ox-
HaK y MATPYIi KiHOK 3 omHUM abo Ounbmie more-
PeIHIMU BUKHIHSIMH CIIOCTEpiraiacs TeHASHLIis 10 Mo-
KpalleHHs pe3ysbTaTiB [5].

Mertanainis, npoBeneHuit y 2020 poiri, BKIHOUaB
JIEB’ATh  PAaHAOMI30BaHMX  KOHTPOJIBOBAHHUX  JIO-
ciikeHs 3 4907 yyacHUISIMU, 1 BUSIBUB, 110 TIPOTeCTe-
POHOBa Teparisi acOUiIOETHCS 31 3HIKEHHSAM DPH3HUKY
Bukuaasg (RR 0,70; 95% CI 0,52—0,94), npoTe He BIUHM-
BaJIa Ha YacTOTY IepeIdacHUX IT0JIOTIB abo >KMBOHA-
POJUKYBaHICTS [6].

Hocmimkenns, uposeneHe Kpasuenko O.B.
(2023), omiHoBaJ0 €(EeKTHBHICTH KOMIUIEKCHOI Te-
pamii mameHTapHOi IUCYHKLIT y HepIioMy TpH-
MecTpi A7 PO iTaKTHKH CHHAPOMY 3aTPUMKH POCTY
wioa. Y4acHUII OyJIu po3/IiieHi Ha TPY FPYIH: Tiepia
OTpHUMYyBaJla KOMIUIEKCHE JIKYBaHHs, Jpyra — JIHIIe
TOPMOHAIIBHY i ITPUMKY, TPETSI — KOHTPOJIbHA IpyIa.
PesynbraT mokasanm, 10 KOMIDIEKCHA Teparis, sSka
BKJIIOYaJia TOPMOHAJIbHI IIpenapary, BEHOTOHIKHU Ta aH-
THOKCHJIAHTH, OyJa OUIbI e)eKTHBHOIO y 3a100iranHi
3aTPUMKH POCTY IUIOAA INOPIBHSAHO 3 MOHOTEPAIIEr0
nporectepoHom [7].

Takox, B jiTeparypi onucaHi iHII MpodigakTu-
YHi 0COOJIMBOCTI BEICHHS TaKWX MarieHToK. Oco0ImBy
yBary 3BepTalOTh Ha PAaHHE BHUSABJICHHS PU3UKIB, IHIHU-
BigyanizoBaHy (papMakoTepaniio, peTeIbHUN IpeHaTa-
JBHUA MOHITOPHHT. Y pa3i BHABICHHS TilepKOAryIIsi-
LifHUX CTaHiB, TpoMOOQiNiii peKOMEHIOBaHE TIPHU3HA-
YEeHHsI alleTWICAIIIUIOBOI KHCIOTH B HU3BKHX J103aX
(75-150 Mr/no6y) 1o 36 TukHIB BariTHOCTI. BiTaminu
C i E, L-aprinin, xoensum Q10, npenaparu menaro-
HiHY 3MEHIIYIOTh NPOSBU OKCHIATUBHOT'O CTPECY, LI0
€ MMyCKOBUM MEXaHi3MOM CHAOTENaNbHOI AUCHYHKIIIT
nipu [1/1. ¥V pasi ncuxoeMorifHOro HaBaHTaXEHHsI IPH-
3HAYaIOTh JIETKi ceJaTUBHI 3aco0u (MarHii B6, roiruH)
JUTSL 3HIDKCHHSI PIBHS KOPTH30JTy Ta MiJBHUIICHHS PE3H-
CTEHTHOCTI IUTAIIEHTH JI0 Tinokcii. BusiBienss ta cana-
uiss TORCH-iadexmniit (ocoomuso CMV, HSV, GakTte-
pianpHUI BariHo3, XJaMinio3) Mae BUpIIOIabHE 3HA-
YEeHHsI IS 3a100IraHHs XPOHIYHOMY €HAOMETPHUTY Ta
iH}iKyBaHHS AeUUIyanbHOi TKaHWHH. [loumHarouw 3
11-12 TwkHIB BaritTHOCTI pekomeHaoBaHo Y3/] 3 mo-
TUIEPOMETPIE0 MATKOBUX apTepii, OLIHKOI TOBIIMHU
XOpiOHy, cTyIeHs iHBa3ii Tpodoodnacrty [8].

3arpo3nuBuii abOpT y MEepLUIOMY TPUMECTPI acoLi-
I0€THCS 3 MIBUILICHUM PU3UKOM ITi3HIX yCKIIaJHEHb Ba-
riTHOCTI. Taki manieHTKH MAOTh BUIUA PU3UK TEpeI-
YaCHHX I0JIOTiB, TEPEJIeKaHHs MIIAleHTH, TiepTeH-
3MBHUX PO3NAaIiB BariTHOCTI Ta HHU3BKOi MacH Tila
HOBOHApOKEHUX [9].

BucnoBok: ITnanenrapra nucyHKLisA TpU 3a-
rPO3JIUBOMY abOPTi 3aJIMIIIAETHCS CEPHO3HOI0 TIPOOIIe-
MO, 1[0 MOTpPeOye KOMIUIEKCHOTO MiAXOAy [0
npo(iNakTUKK Ta JIKyBaHHS. Xoua MPOrecTepoHOBa
Tepalrlisi IEeMOHCTPYE MEBHY €(eKTHBHICTb, 0COOJIUBO Y
XKIHOK 3 TOBTOPHMMH BUKHIHSIMH B aHaMHe3i, HE0O-
X1IHI MOAAJbII JOCHIIKEHHS UIS ONTUMI3alii cXeM
nikyBaHHsA. KOMIUIEKCHa Tepartis, 0 BKITFOYa€ TOPMO-
HaJIbHI 330061/1, BEHOTOHIKH Ta AHTUOKCHUIAHTHU, MOXKEC
OyTH TEPCIEKTUBHUM HANPSIMKOM Y TPOQiTaKTHII
IUTalleHTapHOT OUC(YHKIIT Ta TOKpalleHHI IephHa-
TaJIEHUX PE3YJbTaTiB.
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PREDICTORS AND FEATURES OF POST-COVID SYNDROME DEVELOPMENT (LITERATURE
OVERVIEW)

Abstract.

The article is devoted to analyzing scientific research on the long-term consequences of COVID-19 - post-
COVID syndrome. The persistence of symptoms that occurred during the acute phase of COVID-19 for more than
12 weeks and can not be explained by other alternative diagnoses has been officially defined as post-COVID
syndrome. The analysis found that the average duration of COVID-19 symptoms was 80 days from the onset. At
least one symptom persisted for a long time in 87% of patients, and 55% of study participants had three or more
symptoms. On average, the quality of life after COVID-19 deteriorated in 44% of patients, with many patients
experiencing fatigue (53.1%), shortness of breath (43%), joint pain (27%), and chest pain (22%). The main pre-
dictors of post-COVID syndrome include the severity of the primary infection, age and gender, comorbidities,
autoimmune processes, mental disorders, gut microbiota disorders, cytokine storm, and socioeconomic status.

Purpose: to determine the predictors and features of the clinical development of post-COVID syndrome in

patients with COVID-109.

Materials and Methods: a retrospective analysis of scientific literature sources PubMed, Cochrane Library,

and ScienceDirect was conducted.

Keywords: COVID-19, SARS-CoV-2, post-COVID syndrome, “long-haulers”.

Introduction. COVID-19 is a disease caused by
the novel coronavirus SARS-CoV-2, which causes
respiratory illness in humans, including COVID-19
acute respiratory disease, and can be transmitted from
person to person. This virus was first identified during
the investigation of an outbreak in Wuhan, China, in
December 2019. The SARS-CoV-2 virus belongs to the
Coronavirusidae family, which includes more than 40
varieties of coronaviruses that can infect birds and
mammals. Coronaviruses are complex enveloped
viruses with single-stranded RNA. According to
electron microscopy, virions are approximately 100-
120 nm in size and have a bilipid membrane, the
supercapsid envelope. Peplomeres extend from the
surface of the envelope, creating the impression of a
crown on the surface of the virion, hence the name
“coronaviruses”. Peplomeres play a special role in the
ability of the virus to penetrate deep into the cell for
further reproduction.

Spread occurs through close contact between
people, mainly through respiratory droplets released
when an infected person coughs, sheezes, sings,
exercises, or talks. Spread occurs through large
respiratory droplets that can travel short distances and
settle directly on the surface of a person's mucous
membrane, or through small respiratory aerosol
particles that can stay in the air for several hours and
travel long distances (> 2 meters) before inhaling. The
virus can also be spread through contact with surfaces
contaminated with respiratory secretions, if a person
touches a contaminated surface and then comes into
contact with the mucous membranes of the face (eyes,
nose, mouth).

The severity and combination of clinical
symptoms vary among people with COVID-19. Some
people have few or no symptoms, while others are
severely ill and die. Most people who have had
COVID-19 make a full recovery, but it is estimated that
about 30-43% of people have various long-term effects.

A recent analysis showed that one in ten people
had COVID-19 for more than three weeks after the
onset of symptoms. The medical literature has coined a
term that characterizes such patients as “long-haulers,”
who are divided into two groups: people who, after
suffering COVID-19, have objective pathological
changes in  the  cardiovascular, nervous,
gastrointestinal, excretory, respiratory, and hemostatic
systems and people who have symptoms of coronavirus
infection for a long time without a morphological basis.
The persistence of symptoms that occurred during the
acute phase of COVID-19 for more than 12 weeks and
cannot be explained by other alternative diagnoses has
been officially defined as post-COVID syndrome
(PCS).

To define the term “long-term covid”, 3
consecutive stages after infection with COVID-19 are
used (according to the UK National Institute for Health
and Care Excellence (NICE) guideline “Management
of the long-term effects of COVID-19” (NG188)):
Acute COVID-19 - signs and symptoms of COVID-19
within 4 weeks; Prolonged symptomatic COVID-19 -
signs and symptoms of COVID-19 from week 4 to
week 12; Post-COVID syndrome - signs and symptoms
that occur during or after COVID-19 infection, last
more than 12 weeks and are not explained by another
diagnosis.
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The main part. After analyzing numerous studies
on the consequences of COVID-19, it was found that
the most common long-term symptoms are cough, sub-
febrile fever, and severe weakness. Additional
symptoms include increased heart rate, myalgias,
arthralgias, headache, chest pain, shortness of breath,
loss of taste or smell, blurred vision, hearing loss,
tremors, numbness in the extremities, mobility
disorders, skin rashes, gastrointestinal disorders,
memory loss, mood changes, neurocognitive
impairment, and mental disorders (anxiety,
depression).

One study conducted in Rome, Italy, involving
143 patients with an average age of 57 years, clarified
the presence of symptoms after a 2-week
hospitalization for COVID-19. The average duration of
symptoms was 80 days from the onset of the disease.
At least one symptom persisted for a long time in 87%
of patients, and 55% of study participants had three or
more symptoms. On average, the quality of life
deteriorated in 44% of patients, with many patients
experiencing weakness (53.1%), shortness of breath
(43%), joint pain (27%), and chest pain (22%).
Symptoms of acute disease were absent in all patients.

In another study, conducted through an online
survey conducted by the online support group Body
Public COVID-19, which has experience in conducting
such surveys, 640 responses were received from
respondents whose symptoms persisted for more than 2
weeks. The symptoms reported by the survey
participants were varied. The main symptoms reported
by more than 70% of respondents were shortness of
breath, chest tightness, fatigue, chills, body aches, dry
cough, fever, headache, dizziness, and decreased
concentration. Between 40 and 50% of respondents
reported severe fatigue that prevented them from even
getting out of bed, severe headaches, fever, and loss of
taste or smell. Some patients noted that symptoms
worsened in the evening or during physical activity
during the day. Approximately 10% of respondents
recovered in an average of 4 weeks. In 90% of those
patients who did not recover in 4 weeks, symptoms
were observed for an average of 40 days. A significant
number of respondents had symptoms for 5-7 weeks.
According to experts, the probability of full recovery in
50 days was below 20%.

Scientists identify predictors of post-COVID
syndrome, including: severity of primary infection
(patients who have experienced severe COVID-19 with
hospitalization and the need for oxygen therapy are at
increased risk of developing PCS); age: older people
and children are more susceptible to long-term effects
of COVID-19; comorbidities the presence of chronic
diseases (cardiovascular, pulmonary, diabetes, obesity)
before COVID-19 infection increases the risk of
developing ACLs; mental disorders: depression,
anxiety and post-traumatic stress disorder that may
develop after COVID-19 can exacerbate after COVID
symptoms; immunological predictors: autoimmune

processes (some studies indicate the possibility of
developing autoimmune reactions after COVID-19,
which may contribute to the development of ACLs);
cytokine storm - a strong inflammatory response to the
virus leads to damage to organs and tissues, which in
turn can contribute to the development of PCS; gut
microbiota disorders: changes in the gut microbiota
after COVID-19 affect the immune system and
contribute to the development of a chronic
inflammatory response; other factors: gender (women
are more likely to report long-term symptoms after
COVID-19); socioeconomic status: people with low
socioeconomic status may have limited access to
healthcare and poorer living conditions, which can
worsen the course of the disease and increase the risk
of developing PCS.

Conclusions. Thus, after analyzing various
modern scientific studies on the consequences of
COVID-19, we found that the most common
manifestations of post-COVID syndrome are:
weakness, shortness of breath, chest pain or tightness,
cough, tremors, and numbness in the limbs, memory
loss, frequent mood changes, anxiety, depression,
decreased concentration, dizziness. The main
predictors of post-COVID syndrome are the severity of
the primary infection, age, comorbidities, autoimmune
processes, mental disorders, gut microbiota disorders,
cytokine storm, gender, and socioeconomic status.
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THEMATIC PRIORITIES OF THE MAGAZINE "LISA. DOBRYE SOVETY "

Annomauusn:

B oannou cmamve pacemampuearomcst USMEHEeHUs memamuieckozo codepofcanwz MHCEHCKOo20 JiICypHala
«/luza. JJobpoeie cosemoiy 3a 2002 u 2024 20006. Ananuzupyiomcest Kiiouesvie HanpasieHusi NyOIUKaAYuil, Ux mpaHc-
Qopmayus 6 3a8ucumocmu om pasiudksix axkmopos. Ocoboe sHUMAHUE YOI I80IOYUU NPEOCMAGNEHUSL
O POJU IHCEHUUHbL 6 COBPEMEHHOM MUpe U cemve, 0 Cmujie HCU3HU.

Abstract:

This article examines the changes in the subject content of the women's magazine "Liza. Dobrye sovety™ for
2002 and 2024. The key areas of publications and their transformation depending on various factors are analyzed.
Particular attention is paid to the evolution of the idea of the role of women in the modern world and family, and
lifestyle.

Knrouesvie cnosa: scenckuii scypnan, «Jluza. JJobpuie cosemopiy, memamuieckue UsMeHeHUst, HCEHCKUE YeH-
HOCmU.
Keywords: women's magazine, «Lisa. Dobrye soveti», thematic changes, women's values.

JXeHckue xypHasbl J1aBHO CTAIM HEOThEMJIEMOM
YacThIO KYJIBTYPHOW JKM3HHM OOIIECTBA, IPEACTAaBIISSA
co00if yHHMKanbHOE COYeTaHWe MH(POPMAIIMOHHOTO U
pasBiieKaTeIbHOro KoHTeHTa. OHU SIBIISIOTCS HE MPO-
CTO MCTOYHUKOM MH(OPMAIMH O TOCIEIHNUX TEHJICH-
IUSX B MUPE MOJBI M KPAcOThI, HO M TUTATOPMON st
00CYX/IeHHUs] BaXKHBIX COI[HAJIBHBIX BOIPOCOB, 370PO-
BB, ICUXOJIOTHH ¥ IMYHOCTHOTO POCTa. TpaguiinOHHO

KEHCKHE XYPHaJIbl OXBaThIBAIOT IIUPOKUH CIIEKTP TEM,
HaudMHas OT MOJBI M KPacOThl, 3aKaHUYMBAsA Kapbepoi 1
OTHOIICHUSAMH.
UYroOBl IPOCIIEANTh N3MEHEHHS B KOHTEHT-CTPATETHH
XKypHaJla, HAMH ObUI IPOBEJICH CPAaBHUTEIILHBII aHAITN3
BBINTYCKOB XypHana 3a 2002 u 2024 rogsl.

B 2002 rogy B xypHaie 6butn 9 OCHOBHBIX PyO-
pUK, a B 2024 roxy ux crano 6onbmre (cMm. Tabim.).

Tabmuma
Py6pukn sxypHaaa «JIuza. Jo6psie coBeTb» 3a 2002 u 2024 r. (cpaBHeHHe)
Ne Py6puku :xkypHaJja 3a 2002 rox Pyopuku :kypHaJja 3a 2024 roa
1. Mos uctopus 3Be3na
2. Crwiie ¥ mapm Kpacora
3. MoaHble uaeu Mona
4, Tema mecsina Tema HOMepa
5. Bes penenta Kyxnus
6. BynbTe 310poBHI 310pOBbE
7. IIcuxonorus Ilcuxonorus
8. I'ux noxkynarenst IlyrewecTBue
9. B nanexue kpas Kaneiinockon
10. - Jom
11. - DkcnepTusa
12. - T'opockon
13. - Cynoky

Paznen 2002 roma «Mosi McCTOpHS» IMOMEHAN
Ha3BaHHE Ha «3Be3Ny», TJ€ YMTATeIsIM MpeAIararT

HWHTCPBLIO U3BECTHLIX U BaXXHBIX IJISA dKEHCKOT'O €000-
mecTBa JIIOHeﬁ. Ecimu B CTapOM BBIITYCKC YACIIAIOCH
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JAaHHOMY pasjieny He Oonee 2-3 cTpaHHMI], TO B HOBOM
BBIMTYCKE CTAJIM O00pamaTh 0OJbIlle BHUMAHUS Ha TIep-
cony. K Tekcram mobasmiiock Oompmie otorpaduii
MHEHUsI, COBETOB U3BECTHOCTH. K TOMY k€ OTBETHI 3Ha-
MEHUTOCTEl cTamu Oojiee apryMEHTHPOBAHHBIMH H
pa3BEepHYTHIMU.

Pasnen «Tema mecsina» 2002 roma 3aHumaet 7
cTpaHull ¢ ¢otorpagusMH U COOTBETCTBYIOIIUM TEK-
CTOM, B KOTOPOM €CTh COBETHI U Jpyrue THIIbI HH(Op-
Marmu. B 2024 r. nmox 3TUM pa3fenoM xKypHaia ¢ Apy-
ruM HazBaHHeM «TeMbl HoMepay» MOsSBWINCH MyOJIMKa-
1y Ha 17 cTpanunax ¢ spkuMu pororpagusiMu NOUTH
Ha BCIO TI0JIOCY, HO ¢ MUHUMAJIBbHBIM TEKCTOM ITOCepe-
JIUHE, YTO HE CBOMCTBEHHO CTAPOM BEPCUM KypHaIa.

Pasgen «Ilcuxoyorust» OBUI TONEJNIEH HA He-
CKOJIBKO pa3HbIX MHUKPOTEM, Hampumep, «Ku3HeHHbIN
omeITY, «bmmxke k Teny» u T.4. CTaThby pacmosaraimch
Xa0THYHO TI0 BCEMY BBIITYCKY )KypHaja, HE UMes 4eT-
Koro pasaenenus. B Homepax 2024 r. pegakius ctana
pacronarath TeKCThbI 0€3 JAeJIeHHsI Ha TEMBI.

Paznen «CTuiib M mapm» ObUT NEpEeMEHOBAH B
«Kpacoty», B KOTOpOM TIpeJICTaBIEHBI COBETHI, HCTO-
pUM U3 MHpa Makuska U npudecok. B Beimycke 2002
rojia JTAaHHBIHA pa3/ieN 3aHUMaeT 7 CTPAHUIL, B TO BpeMs
KaK HOBBII OXBaTHIBAcT B J[Ba pa3a Ooibime — 15 cTpa-
HHII.

Jnst mokasa pasIMYHBIX CTPIDKEK W IIPUYECOK B
KypHaiue 3a 2024 rox ucronp3oBaiu Gpororpadun u3-
BECTHBIX aKTEpPOB, IIEBUII M IPYTUX CEIEOPUTH, B OTIH-
yue oT (OoTO MOJesIeH, UCTIoNb30BaHHbIX 3a 2002 ro.

CTpaHI/IIH)I, NOCBAIICHHBIC TOJIBKO KOCMCTHYC-
CKUM MIPOAYKTaM, COXPAHUJIUCH, ITOCKOJIbKY JJId YUTa-
TEJBHUI] BCETIa UHTEPECHO MO3HAKOMHUTHCSA C pas3yind-
HBIMU TPOAYKTaMU JIA JIMa, T€jIa U BOJIOC.

Paznen «MoaHble uaen» TPAKTUYECKH DPaBHOE
KOJIMYECTBO CTPAHUII 3aHNMAET B HOMEpax KypHaja 3a
yKa3aHHbIE TOABlL. JlaHHBIE BBITYCKH OTJIMYAET JIMIIb

TO, 4TO0 B Bepcuu 2002 roaa oOpasbl peAcTaBiIeHs! 0e3
JIOZiel, YTO B COBPEMEHHOM BBIITyCKE HA000POT, HC-
MOJBb3YIOT MOJEINEH, YTOOBI JTydIle IPEeICTaBUTh CTH-
JMU3anui0  00pa3oB. VICKOHHO («OKEHCKHE» TEMbI —
«KyxHs» 1 «310pOBBE» — OBLIN MPEACTABIEHBI B HO-
Mepax u 3a 2002 r., u 3a 2024 r. Kpome 3toro, Tema-
THKa JKypHaJa paclIMpUIach C BBEICHHEM UYETHIPEX
HOBBIX pyOpuk: Jlom, Dxcneptusa, 'opockon, Cynoky.
3T0 TO3BOJISIET XypPHAILY pa3HOOOpa3UTh MaTepuabl,
TEM CaMbIM IIPHUBJIEKasi HOBYIO ayauropHio. CpaBHEHHE
M0Ka3ano, 4To 00beM TEKCTOB BO MHOTHX PYOpHKax
YMEHBIIMJICS 32 CUET YBEJIHMYESHUs n300paxkeHui 1 ¢o-
TOWJUIIOCTPALMMA, YTO CBUAETEILCTBYET O XapaKTEPHOI
BCEM JKEHCKHM JKypHajIaM TEHICHLIUH — «OOWINS BH-
3yaJIbHBIX 3JIEMEHTOB» [ 1, cTp.8].

Takum 00pa3oM, TeMaTHUECKHE INPHOPHUTETHI
xKypHaia «JImsa. JJoOpsie COBETHI» 3a ABAAIATE C JIHIII-
HHUM JIET 0c000 HE N3MEHWINCH, HO COAEPKaHUE U JH-
3aifH cTany Jydle Onaronaps yny4IeHuI0 BU3yaan3a-
MM KOHTECHTA, HOBBIM PYOpPHKaM, YYUTHIBAIOIIUM 3a-
IPOCHI COBPEMCHHBIX YU TATCIIbHUILI.
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IMJIAIEHTAPHA JTUC®YHKIIA SIK MATOTEHETUYHUAA ®AKTOP NOPYIIEHHSA
KPOBOIIOCTAYAHHSI IVIOJA

Puchyk Yaryna Serhiivna
Yasnikovska Svitlana Mykhailivna

PLACENTAR DYSFUNCTION AS A PATHOGENETIC FACTOR OF FETAL BLOOD SUPPLY
DISORDERS

Anomauis.

Y emammi nasedeni nimepamypui 0ani w000 npuuun ma akmopie pusuKy, HacrioKie 0/ n100d, iKy8aHHs
ma npoginaxmuku niayenmapnoi oucgynuxkyii (I1]]). Ocnosnumu paxmopamu pusuxy I1J] € excmpacenimanvhi
3aX60PI0BAHHS, 2eHemUYHi Mymayii ma cnocio sxcumms mamepi. Hatinowupenivuum nacriokom yvo2o cmamy €
3BYP nnooa. Jlikyeannsa naayeHmapHoi Ouc@yukyii Hapasi obmedxicyemvcs nepeoyuacHum po3pOOHCEHHAM.
Ipexonyenyitina npoginaxmuxa 6KIOYAE CBOEUACHE NIKYBAHHS CYNYMHIX 3AX60PI06AHb, 8I0MO8Y 8I0 WKIONUBUX
36UYOK MA PAYIOHATbHE XAPYYBAHHS.

Abstract.

This article reviews the concept, causes and risk factors, consequences for the fetus, treatment and prevention
of placental insufficiency. The main risk factors are extragenital and infectious diseases, genetic mutations and
the mother's lifestyle. The most common consequence of this condition is fetal IUGR. Treatment of placental
insufficiency is currently limited to premature delivery. Preconception prevention includes timely treatment of

concomitant diseases, refusal of harmful habits and rational nutrition.

Knrwuoei cnosa: niayenmaprna oucghynryia, pakmopu pusuxy, 3PII.

Keywords: placental dysfunction, risk factors, IUGR.

Axkrtyansnictb. Ha cporogHi IUTaneHTapHa
HEIOCTaTHICTh 3ycTpivaeTbes y 1 3 10 BariTHOCTEH, 1 €
OJJHUM 3 OCHOBHHX IIaTOr€HETHYHHX (aKTOpiB, IO
MPU3BOAATH JI0 NOPYLICHHS KPOBOIOCTAYaHHs II0/A,
TiMoKcii, 3aTPUMKH HOTO POCTY, MepeI4acHUX TI0JIOTiB
Ta MEPTBOHAPO/IXKEHb.

Mertoro nanoi nmyouikanii OyB Orisi JIiTepaTypHUX
JOKEpeT OO0 MpPeAMETy, NPUYHH, (aKTOPiB PU3HUKY,

HACIIiAKIB Ta MpOQiTaKTHKN IJIaLleHTapHOL
HEIIOCTAaTHOCTI.

PesyabTaTn TOCJIiI;KeHH . [Tnauenrapua
mucynkiis (I[1J]) — wue maromoriyHUi cTaH, TpU

SKOMY IUIAlIeHTa He BUKOHY€E CBOT1 (YHKIIi B TOBHOMY
00csi31, 10 BeJe /10 HEAOCTaTHHOTO KPOBOIIOCTAYaHHS
mwioxa [1].

I'onoBHi npyunHY, o mpu3BoaaTh A0 I1/1, Bce mie
BHUBYAIOTECA. ICHYIOTH BiZloMi CymyTHi (akTopu pu-
3HKY, SKi BKIIOYAIOTh Taki XBOpPOOW MaTepi SK Mpeek-
JIaMIICifo abo iHII TiMepTEeH3UBHI PO3IaaH, ayTOIMyHHI
3aXBOPIOBAHHS, 30KpeMa BacKyJIiTH, IIyKpOBHUii iaber,
XPOHIYHI 3aXBOPIOBAaHHS JIer€Hb, HUPOK Ta CEpLEBO-
cyauHHoOI cucreMu. Takoxx BaroMumu (akropamu pu-
3Ky € BXKMBAHHS MaTip’l0 CHraper, HapKOTHKIB, 30K-
peMa KOKaiHy Y repoiHy, BXKHMBAHHS aJIKOTOJIO, Mep-
HIOHAPOJKCHHS, OaraTorUIiiHA BariTHICTh, MOXWIUN

BiK Martepi Ta HasBHICTh y HOBOHapokeHoro 3BYP B
aHamHe3i. [leBHI JiKW, Taki SK MPOTHITYXJIUHHI, MPO-
THCYAOMHI 200 aHTUKOAryJIsTHTH, TAKOXK MOXYTB Ilepe-
HIKOJIKATH POCTY mioja [2].

Taki ¢akropu Marepi sk aedinuT xapyyBaHHS,
ocotnuBo Bitaminy C i E Ta indekuii marepi, 0co06I1Bo
XpOHIUHI, Taki SIK TyOepKylb03 1 Maispis, MOXYTh

cnpuunaut  [1JI Tta 3BYP mmoma. Cunzapom
aHTUPOCHONIMIAHUX AHTUTIN ACOIIOETHCS 3 PaHHIM
BHUKHHEM, BHYTPILIHEOYTPOOHOIO CMEpTIO,

MIPECKJIAMIICIEI0 Ta 3aTPUMKOI0 PO3BUTKY IUIOAA.
3B'A3yBaHHS ~ AHTUI€H-aHTHUTIIO  Ta  aKTHBAIlis
KOMITJIEMEHTY IiJIBUIIYIOTh TPOMOOT€HHHI MOTEHIial
1 IPU3BOJSATH JI0 3HAYHOTO IOIIKO/PKEHHS €HJ/IOTEIIIO0.
Backymnonariss cmipadpHHX apTepiii TpHU3BOAUTH 0
IUTaleHTapHUX 1H(apKTiB 1 TpomMOo3y [4].

[TpuarHaMu pO3BUTKY IUIAIICHTAPHOT AUCHYHKIIT
TakO)kK € MyTalii y TeBHHX TeHax OaTbKa, SKi
3a0e3meyyloTh CTUMYILILII0 pocTy 1 Judepenmiarii
MJIAICHTH 1 )KOBTKOBOTO Mimika. J{oCmiIxKeHHs BTpaTu
¢ynkuii renis Ascl2, Cdknlc, Grb10, Igf2, Igf2r, Pegl,
Peg3, Pegl0, Phlda2, Rtl1 mokasanu, mo iMInpuHTOBaHI
TeHH BiJirpaloTh OCHOBOIIOJIOXKHY POJIb Y KEepyBaHHI
JudepeHmialiero mianeHTy Ta GopMyBaHHSIM IaTepHY

[3].
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Bara mnoxy BH3Hauae€ThCs T€HETUYHUM IOTEH-
IiaJIoM POCTY, 3I0OPOB’SIM TIJI0/1a, 3MATHICTIO MaTepi 3a-
Oe3meuyBaTH HAJEKHY SKICTh 1 KUTBKICTh CyOCTpaTiB,
HEOOXITHUX IJISL POCTY, & TAaKOXK 3/IaTHICTIO IUIAIICHTH
TPAHCHOPTYBAaTH Ii TOXXWUBHI CyOCTpaTW 1O IUIOAY.
BinpmicTe cTaHiB, IO BIUIMBAIOTH HA PICT IDIOAY, Ma-
IOTh IUTAIleHTapHEe abo BHYTPIIIHBOYTPOOHE ITOXOI-
skeHHs. HalOiapml MOMMPEHNMH 3aXBOPIOBAaHHIMH
IUTAIIEHTH € 3MIHM MaTKOBO-IUIALEHTAapHOTO Ta IUIO-
JTIOBO-ILJIAIIEHTAPHOT'O KPOBOOOIry. Y OUIBIIOCTI IHX
BUIAJIKIB CIOCTEPIraeThcsl 3HMKEHHS MaTKOBO-TLIa-
LIEHTAapHOTO KPOBOTOKY Marepi, CHpUYMHEHE HeI0-
CTaTHROIO 200 HEMOBHOIO TPO(HOOIACTHIHOIO iHBa3iEI0
CHipalbHUX apTepiil IUIAIeHTapHOTO JIoXKa [4].

Hacmigky momanieHTapHOT HEAOCTATHOCTI IS PO-
3BUTKY IDIOAA € CKJIAIHUMH Ta OaraToaKTOPHHUMHU.
OpHak OCHOBHMMH HACTIIKaMH, SK IMPAaBHUJIO, € IUIa-
[CHTapHa JWXajbHa HEIOCTaTHICTh 1 TimOKceMis
mwiona, oOuaABa BOHU CIPUAIOTH po3BUTKY 3BVYP Ta
MOB’SI3aHUX 3 HHMM e(EeKTiB, BKIIOYAIOYH HEJIOHO-
meHicts. Haii6inpin HeOe3neYHUM yCKIaJHEHHSIM €
MOBHA BiICYTHICTb IUIAIICHTAIII] 1, TAKUM YHHOM, BUKU-
JeHb. J{is mwiofa, 1o po3BUBAETHCS, CTYITIHD AaHOMAUTIH
MyNKOBOI apTepii, BUIBJICHUIT Ha nmomeporpadii, kope-
JIFOE 3 aluJ030M, IMOTpedaMu B peaHiMarii, miaTpuM-
KOO THCKY, MTPHUMKOIO BEHTHJIAMLIi, a TAKOX MYIIb-
THUCHCTEMHOIO HEIOCTATHICTIO OpTaHiB, fKa, SIK ITpa-
BWJIO, BUHMKAE IIPHU TIMOKCEMil, OCKIJIBKH 1€ BUKIHKAE
Mepepo3NOIil KPOBOTOKY Y IJIO/A, IO PO3BUBAETHCS,
JI0O OCHOBHHUX OpraHiB, TakMX sSK MO30K 1 cepue, 3a
pPaxyHOK IHIIMX BiJMOBIIHUX OpPraHiB, TaKUX SIK KH-
meYHUK 1 HUpKkH. KpiM TOro, Konm AormsepiBcbKi Jo-
CJIIJPKEHHS! IGMOHCTPYIOTh BiZICYTHICTh 00 3BOPOTHHUI
KIHIICBUHM IaCTOJMIYHHA KPOBOTIK, Y HOBOHApOIKE-
HOT'O CIIOCTEPIraeThCs IMiIBUILIEHA YaCTOTA BHY TPILlIHb-
OIILTYHOYKOBUX KPOBOBHJIHBIB. 31 30UIBIICHHSIM pE3H-
CTEHTHOCTI INIALIEHTH IIiJ{ Yac BariTHOCTI IUIII, SIKUN
Bxe Mae 3BYP, migmaeTbcs momanpmoMy pusuKy po-
3BHTKY TiIOTIIKEMil, TIIOKCHYHO-IIeMiYHO1 eHIeda-
JomaTii, TPOMOOIUTOTICHI1, TeWKoTeHii Ta aHemii. Kpim
TOTO, € JIaHi, SKi BKa3yIOTh Ha Te, 1[0 Y HEMOBIIAIT iCHY€
PH3HK PO3BHUTKY KOTHITUBHUX PO3JIa/iB y IMTUHCTBI Ta
PO3BUTKY XPOHIYHUX 3aXBOPIOBaHb y JOPOCIOMY Billi
[2].

Ockinbku 3BYP 1uiona € ogHUM i3 OCHOBHHX
HACJIJIKiB, TIOB’S3aHMUX 13 IIJIAIICHTAPHOIO HEIOCTAaT-
HICTIO, OLTBIITICTH HOBOHAPOIKESHHUX, SKI BUKHIIH, 3’ B-
JSIFOTBCSI TIEPEeAYacHO Ta BiIOMi SIK HOBOHApPOJDKEHI 3
HaJ[3BUYA{HO HU3BKOIO Baroro IpH HapoJKeHHi, a0o,
3aJIE)KHO BiJ| TOTO, KOJM CTAJOCS MOPYIICHHS CY/HMH-
HOTO KPOBOIIOCTayaHHS, BOHM MOXYTb MaTH 3MiHEHi
nporopuii Tija nmpu HapoJUkeHHI. SIKmo e mpobiema
TUIaneHTanii, HacTymnHi edekTtH, Taki sk 3BYP 1iona,
KIIIHIYHO OYEBHIHI B JOIUIEPIBCHKHUX TOCIIIKCHHAIX
mpubaM3HO Ha 26 THIKHI BariTHOCTI [2].

B nmanmii yac He iCHy€ XOJHOTO BiJOMOTO JIiKY-
BaHHS IIJIAIICHTApHOI HEJ0CTATHOCTi, OKPIM TOJIOTIB,
SIKIIIO TUTiT TOCST KUTTE3AATHOTO TepMiHy. JloBeneHo,
10 HU3bKI JI03M acIipuHy Ta aHTHOKCHAAHTHOI Te-
parii, Bkitouatoun Bitaminu C i E, cripusitoTs nokpa-
IICHHIO TUTAllEHTAi] y BUMaAKaxX HEBIIEBHEHOCTI 00
ycmimHoi mianeHTanii [2]. 3acrocyBaHHsS HU3BKHX 103

acmipuHy Uil NpoQiNaKTHKKA Ta JIKyBaHHS Ipe-
eKJIaMIICii TPOAEMOHCTPYBANO 3HAYHE 3HHMIKCHHS
3BVYP i He3sHauHe 3HIDKEHHS IEPHHATAIBHOI CMEpT-
HocTi. Iloka3aHHS 1O 3acTOCYBaHHA HM3BKHX /03
acIipyHy BKJIIOYAIOTh HASBHY XPOHIUHY TiMEepPTEH3II0,
PeIMINBY TpeeKIaMIICii Ta TimepTeH3ii B anaMHe31 10
20 TIKHIB 1 acoIifiOBaHi ayTOIMYHHI PO3JIaJid, TaKi sIK
CUB, No3UTUBHUIA TECT Ha aHTHUTINA J0 KapJiOJimiHy
Ta HasIBHICTh BOBYAKOBOT'O aHTHKOAryJsiHTY [4].

JoBeneno, mo L-apriHiH MOKpariye MaTKOBO-
TUTALICHTApHUI KPOBOOOIT JUIsl TTO/I0IaHHS TIalleHTap-
HOI imremii 3a paxyHoK 30UIbIIeHHS OKcHIy a3ory. Lle
MIPU3BOJUTS 10 PO3IMIUPEHHS CYyIHH MaTKOBHUX apTepii.
Pe3ynpraTi KOHTPOJIBOBAaHHUX JOCHTIIKEHb IMOKAa3alH,
0 JiKyBaHHS L-apriHiHOM TPHCKOPMIIO 301TBIICHHS
Bard IUIOJIA Ta MOKpAmuio Oiodi3uanuii mpodins, i Ta-
KOX HOBOHAPO/DKCHI Mallil BHUILI Oamy 3a IIKaIOI0
Armrap [4].

Jocmimkends in Vitro mokasanu, 10 TernapuH
MOXE CTHMYJIOBATH HEOAHTIOTeHe3 1 MOKpallyBaTh
IUaneHTapHy nepdysito. JlomaTkoBi mepeBaru rema-
PHHY NPH PO3IJIsL IUIAlEHTapHOT HEI0OCTAaTHOCTI Ta 11
MOJAJBIINX HACHIAKIB TOJSTaloTh y TOMY, IO BiH
crpusie TpododaacTuuHiil mposmideparrii, 3SMEHIIye 3a-
TIAJICHHS IUIIXOM 3HIDKEHHS PETYISIil KacKaxy KOM-
IUIEMEHTY, 3MEHIITYE alloIITO3 i OIIOCEPEIKOBAHO i€ K
¢axrop pocty. Takox OyJ0 IoKa3aHo, 10 TeTapyH HOo-
CHIITIOE PETYILALII0 ICBHUX OUIKIB, IKi OEpyTh y4acTb y
IUTalleHTapHOMY aHrioreHesi [2].

Bkpaii BaxiMBO, 100 Ml Yac BariTHOCTI JKiHKa
MPOXOAWJIA PEryJIApHUI MpeHATaIbHUN CKPUHIHT Ta
yIBTPa3BYKOBHI MOHITOPHHT, 11100 3a0e3mednuTH
HallKpaliuii MOXJIMBUH pe3yibTaT AJIi HOBOHAPOIKE-
HOro. X04a 3aX0/1iB OCTaTOYHOTO IOIepeHKEHHS I1a-
LIEHTapHOT HEJJOCTATHOCTI HE ICHYE, TMicJIs 11 BUSIBICHHS
3a gomomororo Y3/, MPT, BIIIl a6o Oynb-skoi
KOMOIHAIIl X METOMIB MOXHAa pPO3IOYaTH BTPY-
YaHHS, TaKi K TEpaIlis renapuHoM, 3 HaIli€l0 Ha MPo-
JIOBXKCHHS BariTHOCTI 3 HAHI€I0 MiHIMI3yBaTH anumo3 i
TIIOKCIo Ta, K Hacuigok, 3BYP, Henonomenicts abo
3aru6ers mioaa [2].

[MpodinakTuka rualeHTapHol HeIOCTaTHOCTI HO-
YHHAETHCS JI0 3a4aTTsI Ta TPUBAE 10 12-r0 THXKHS BariT-
HOCTI. JIJ1s1 bOTO BaXKJIMBO YHUKATH MIKIJAIHBHX pe-
YOBUH, TaKHX SIK aJIKOT0JIb, CHI'aPETH, HAPKOTUYHI pe-
YOBWHHM, IHII TOKCHHH, & TaKO0X HECTPHUSITIMBUX
(akTOpiB 30BHINIHBOTO CEPEAOBHUINA, TaKUX SK
onpoMiHeHHs. [l 3amo0iraHHs MOSBI IUTAIICHTAPHOT
HEJIOCTATHOCTI JKIiHII O Ta MiJl Yac BariTHOCTI PEKO-
MEH/YETHCS TIOBHOLIIHHUH COH 1 pallioHaJbHE Xapuy-
BaHHS, MPUHOM TOJIIBITAMIHHUX TIpernaparis, CIIOKiliHa
IICUXOJIOTIYHA O0CTAaHOBKA, MiHIMI3allisl CTpECiB,
CBO€YACHE JIIKYBaHHS 3alajbHUX 3aXBOPIOBaHb CTaTe-
BHX OpPTraHiB, JIKyBaHHSA XpOHIYHUX 3aXBOPIOBAHb, J0-
30BaHi (Di3MUHI HABaHTAXKEHHS [5].

BucHnoBok. [TnanenrapHa quchyHKIlis € cepiios-
HUM YCKJIQJHEHHSM BariTHOCTI, [0 MOXXE€ MaTH KpH-
THUYHI HACTIAKY U pO3BUTKY miona. Cepen pakTopis
PH3HKY HaiOUIBIIY POJIb BIIrpaloTh eKCTpareHi TaabHi
Ta iH(EKUiliHI 3aXBOPIOBaHHS, I'€HETHYHI MyTalii Ta
Ccrocid *KUTTA MaTepi. €TMHUM e(eKTHBHIM CIIOCOO0M
JIKYBaHHS 3aJIMIIAETbCS CBOEYACHE PO3POIKEHHS.
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[Ipexonuenuiitna mpodinakTuka Ta MOHITOPHHI Ma-
I0Th BUpIIIaJdbHE 3HAYSHHS Y 3MEHIIICHHI YaCTOTH TTa-
[EHTAapHOI HEJJOCTATHOCTI Ta ii HETaTUBHUX HACIIKIB.
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MEJNYHA TA COIIAJIBHA PEABLJIITALISA ITPY 3AXBOPIOBAHHSIX I TPABMAX
IEHTPAJIBHOI TA IEPU®EPUYHOI HEPBOBOiI CUCTEMH

Amelina Tetyana Mykolayivna ,
Vachil Pavlina Vasylivna ,
Savula Vlada Volodymyrivna,
Koshelya Viktoriia Fedorivna
Filippova Kristina Oleksandrivna

MEDICAL AND SOCIAL REHABILITATION IN DISEASES AND INJURIES OF THE CENTRAL
AND PERIPHERAL NERVOUS SYSTEM

Anomauin

Y yiti cmammi euceimaeno cyyacui meouko-coyianvhi nioxoou 0o peabirimayii nayicumis i3 NAmMonNo2icio
yenmpanvnoi (LTHC) ma nepugpepuunoi nepsosoi cucmemu (ITHC).

Poskpumo emanu peabinimayitinoco npoyecy, 3HaueHHs MyIbmuOUCYUNIiHapHoi 63aEmMo0ii, 3aCMoCcy8ants
HOBIMHIX MemMOoOUK Hetipopeabinimayii ma poib COYianbHo20 cepedosuya 8 yCniunill inmezpayii Xeopux y COyiym.
Mamepian opienmosano na cmyoenmis, 1ikapie ma HAYKOBYI8, AKI Cneyianizyiomucs y Heeponozii, Qizuuniti ma

coyianvHil peabinimayii.
Abstract

This article presents modern medical and social approaches to the rehabilitation of patients with central

(CNS) and peripheral nervous system (PNS) disorders. It discusses the stages of rehabilitation, the significance of
interdisciplinary collaboration, the application of advanced neurorehabilitation techniques, and the importance
of the social environment in successful patient reintegration. The material is intended for students,physicians, and

researchers specializing in neurology, physical rehabilitation, and social medicine.

Knrouosi cnosa: nevipopeabinimayisi, yeHmpaivbHa Hepeo8a cucmemd, nepu@epuina Hepeosa cucmemd,
inganiouzayis, QyuKyionaibHe 8i0HOGIEHHS, COYIANbHA A0ANMAayis MyTbMUOUCYUNTTHAPHA KOMAHOA.
Keywords: neurorehabilitation, central nervous system, peripheral nervous system, disability, functional

recovery, social adaptation, interdisciplinary team.

Beryn

[Maromnoris HepBOBOi CHCTEMH, BKIIFOYHO 3 ii TpaB-
MaTUYHUMH Ta JETCHEPATUBHUMHU YPKCHHSAMH, € Of1-
HI€I0 3 TPOBIAHUX NPUYUH TPUBAIOI i1HBAJIJHOCTI Ta
coriansHoro BimuyxeHnss [1]. LIHC i [THC Binirpatots
KJIIOYOBY pOJb Yy peryJssimii JKUTTEBO BAXKIUBHX
(hyHKIIHA opra"i3My, a MOPYIIEHHS iX pOOOTH CYyTTEBO
00OMEXyIOTh ()i3MYHY Ta KOTHITHBHY AaKTHBHICTh
narienTiB [2]. CydacHa KiiHIYHA MpakTHKa Jeaai
Oinpie iHTErpy€e peadimiTamiitHi 3aX01u K HEBIJ EMHY
CKJIJIOBY TEpareBTHYHOTO TPOLECY 3 METOI MOKpa-
IIEHHS SIKOCTI )KUTTS XBOPOTO Ta HOTO pecoliamizarii

3.

1. Kniniyna xapakrepuctuka ypaxens LIHC i
I[MTHC

Jo ypaxenp [IHC BimHOCATBCS iIIEMiYHI Ta FeMO-
pariuHi iHCYJIBTH, YE€pEITHO-MO3KOBI TpaBMH, HEHpoe-
TeHEpaTHBHI Ta JIEMI€NiHI3yl04i  3aXBOPIOBaHHS
(HanpuKIiaz, po3cisiHUH CKiepo3), eHuedamitu. Ypa-
xennust [IHC BxitouaroTh mosinedponatii, TpaBMH 1e-
pudepnanux HepBiB, cuHApoMm [ieHa-Bappe, miaGe-
THUYHY HEBPOMATIIO TOIIIO.

Hacnigkm oxormmroroTs MOTOpHI (Teminapesu, na-
pamuerii), ceHcopHi (Timoecresii, amIoauHii), MOBHI,
KOTHITMBHI ¥ eMOIIifHO-BOJIbOBI mopymieHHs. lle
0OTpYHTOBY€E HEOOXIiTHICTh KOMIUIEKCHOT peadimiTa-
uiitHoi cTparerii.

2. [Ipunimnu MeauyHol peabinitauii npu HEBpo-
JIOT14HIN maTosorii

Menuuna pealimiTamiss CIpsSMOBaHA HAa MAaKCH-
MaJIbHE BIIHOBJIEHHS (YHKIIOHAIBHUX pE3epBiB
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MAIli€HTa, 3aM00IraHHs YCKIaIHCHHSIM Ta ITi{BUIICHHS
sKOCTi skuTTs [4].

OcHoBHI TIPUHITAIIN: CBO€YACHICTB,
IHAMBIiTyai3allis, MOETaIHICTh, TATIICTh MpPOIEeCy Ta
MyJIBTHAACIUIDTIHAPHUH miaxin [5]. PeaGimiramiiina
KOMaHJa BKIIOYae€  HEBpoJora, peadiiiTonora,
(ismgHOTO TepameBTa, eproTepaneBTa, JIOTOMENa,
KJITIHIYHOTO TICMXOJIOTa, COLIJILHOTO IpalliBHUKA.
3acTocoByIlOTbCS  (hapmakoTepamis,  QisioTeparis,
eproTepartisi, JIOroneJIuyHa KOPEKIis, MCUXOTeparis,
METOJUKH (DYHKIIOHAILHOTO TPEHIHTY.

3. ComianpHa pealdiyiTamis: eTanu Ta 3aBIaHHS

ComianpHa  pealimiTamiss  opieHTOBaHa  Ha
aJanTaIio Talli€eHTa 0 HOBOTO JXHTTEBOTO CTaHY,
npodeciiny MePEeHiATOTOBKY, MoOyTOBY
AaBTOHOMI3alif0 Ta TIOBEPHEHHS O COIaJBHOI
akTUBHOCTI. OCHOBHI HampsSMKH: IICHXOCOIIaNbHA
MiATPUMKA, KOHCYJIbTAllli 1100 IOPUIMYHUX IIPaB,
y4acThb y mporpaMax  iHKM03il, Moaugikamis
cepezioBuIna TpokuBaHHA. COIaNbHUNA MPAIiBHUK
KOOPJMHYE B3a€EMOJII0 3 POJUHOI0, CIIy)KOaMu
OXOPOHH 3/I0POB'SI Ta COIIATEHOT'O 3aXHCTY.

4. CydacHi MeToau HelipopeaOimiTartii

HoBiTHi  TexHONOTii  3HAYHO  PO3MIHPHIH
MOJKJIMBOCTI HepopealimiTaliii.

BukopucToByOThCS:

- poboTtu3oBaHi
MaHIITyJIATOPH);

- BIpTyalbHi Ta JIONOBHEHI pPEAILHOCTI JJIs
KOTHITUBHO-PYXOBHX TPEHYBaHb;

- TpaHCKpaHianbHa MarditHa ctumyJsiist (TMS);

CUCTEMHU (eKSOCKeJ’IeTI/I,

- eJEeKTPOCTUMYJSLIS Ta  (yHKIIOHAIbHA
enekrpoctumysmstis (FES);

- 6ioinOek Ta Helipodigoek.

3acTocyBaHHS ~ TaKMX  METONIB  MiABHUILYE

HEeWpOIIaCTUYHICTh, MOKPALILY€E

(YHKIIOHATBHUNA CTaH, MOTHBAIIIO 10 y4acTi B
peabiniTanitHoMy Tporieci.

5. MiXAUCIUITTIHAPHAH ITiIXi]] Ta y9acTh POIUHH

VYenimHicTs  pealimitamii  3HAYHOI — MipOIO
3aJISKUTh B KOOpAWHAIII Aiid ()axiBIiB Ta aKTUBHOI
yaacti poandiB. CiM’s BHCTyIIa€ He JIUIIE eMOLIHHOO
omoporo, a W  Oe3mocepenHiM  yYacCHUKOM
peabimiTaniiiHnx 3axoniB. MenuuHi NpaliBHUKA
TOBUHHI TPOBOJUTH HAaBYaHHS JOTJLITY, METOAaM
CTUMYJIALIT aKTUBHOCTI Ta MPOQINaKTHKH BTOPHUHHHUX
YCKJIaTHEHb Y JIOMAIIHIX YMOBaXx.

BucHOBKH

Kommnekcna peabimitanis npu matosorii [THC Ta
IMHC € k11090BOI0 CKIIaJOBOIO BiTHOBHOTO JIIKYBaHHSI.
Ii e(eKTHBHICTh 3a0e3meuyeThes
MYJIbTHANCIUIUTIHAPHOIO CIIBIIpALIEIO,
IHHOBALlIHHUMH METOJIaMH, CBOEYACHUM BTPYYaHHSM,
Y4acTIO POAMHH Ta JIepKaBHOIO MiATPUMKO0. ["'010BHA
MeTa — BIJJHOBJICHHS MaKCHUMaJbHOi aBTOHOMHOCTI
TalieHTa Ta Horo iHTerpauis B CyCHiJibHE KUTTS.
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GLYCOGEN STORAGE DISEASES: A CURRENT VIEW OF PATHOGENESIS, CLINICAL
PHYSIOLOGY, AND THERAPEUTIC STRATEGIES (LITERATURE REVIEW)

Anomauisn:

X80pobu HakonuyeHHs 2NiKO2eHy (2IKO2eHO3U) — ye 2pynd CNAOK08UX MemaboIiuHUX NOPYULeHb, Wo Xapa-
KMepusylomuscsi 0egpekmamut 6 CuHmesi abo poswenieHHi 2iKO2eHy, wo npu3eo0ums 00 1020 NAMmoI02iUH020 Ha-
KONU4eHHs 8 newinyi, M ’sa3ax ma inuux opeanax. Kniniyni nposeu enikoeenosis apiiooms 6i0 e2Kux nopyulesb
Memabonizmy 00 MANCKUX OPM i3 NeUiHK0BOI0 HedoCmamuicmio, kapoiomionamicio ma mionamiero. JIiKyeanms
3a1eAHCUMD 8I0 KOHKPEMHO20 MUNY 21iKO2EHO3Y MA 6KIIOUAE OIEMOmMepantio, 3aCmMoCySants QapmaKonioivHux
3ac00i8, a 8 OKpemMux 8UNAOKAX — 2eHHY Mepanilo ma MpaHcnianmayilo opeauie. Y cmammi po3ensioaiomuvcs
OCHOBHI MUNU 2NiKO2eHO0318, IXHI namozeHemuyHi Mexanizmu ma cyyacui nioxoou oo mepanii [1,2].

Abstract: :

Glycogen storage diseases (glycogenoses) are a group of inherited metabolic disorders characterized by
defects in the synthesis or breakdown of glycogen, leading to its pathological accumulation in the liver, muscles,
and other organs. The clinical manifestations of glycogenoses vary from mild metabolic disorders to severe forms
with liver failure, cardiomyopathy, and myopathy. Treatment depends on the specific type of glycogenosis and
includes diet therapy, the use of pharmacological agents, and in some cases, gene therapy and organ
transplantation. The article reviews the main types of glycogenoses, their pathogenetic mechanisms, and modern

approaches to therapy [1,2].

Knrouosi cnosa: enikocenosu, nopyutennst 00MIiHy 21iko2eHy, diemomepanis, Gepmenmoszamicna mepanis,

2EeHHA Mepanis.

Key words: glycogenosis, glycogen metabolism disorders, diet therapy, enzyme replacement therapy, gene

therapy.

I'mikoreH € OCHOBHHUM pPE3EPBHUM JUKEPEIOM
€Heprii B OpraHi3Mi JIFOIUHH, SIKUH JETIOHYEThCS TIepe-
BaXHO B MeUiHII Ta M’s3aX. J{nmsg Horo cuHTE3y Ta
PO3LIEIUICHHS TOTPiOHA KOOPAMHOBAHA JTisl HU3KH (ep-
MeHTIB. [ledekTi B 0gHOMY 3 1IMX (EPMEHTIB MOXKYTh
MPU3BOJMTH JI0 MOPYIIEHHSI TOMEOCTa3y TJIF0KO3H, I1a-
TOJIOTIYHOT0 HAKONMYEHHS IIIKOTEHY Ta PO3BUTKY CH-
CTEeMHHUX TposiBiB. [JT1ikoreH — e po3ramrykeHHi mo-
JiMep, IO CKIATAEThCS 3 MOHOMEPIB TIOK03U. [lics
K1 piBeHb TJIFOKO3M B IUIA3Mi MiJBHILYETHCS, CTHMY-
JIFOFOYY HAaKOMTMYECHHS HAUTHIIKY [IMTOIUIA3MaTHIHOTO
rimikoreny [1].

Ileyinka MiCTUTHL HAWOUIBIIMEI BiACOTOK TIJIKO-
reHy 3a Baroto (0sm3bsko 10%), Toml sIK M”13 MOXXYTh
30epiratn O6mm3bpko 2% 3a Baroro. TUM He MeHI,
OCKIJIBKHM 3arajbHa M's30Ba Maca Oulbla, HIXK Maca
MeYiHKM, 3arajbHa Maca TIIKOTeHy B M's3aX IpH-
O6nmm3HO BABIUI OiTbIIa, HIK y mewiHmi. 3a moTpedu
MOJIIMEp TIIKOTeHY MO)Ke OyTH pO3IIEIUICHHH Ha MO-
HOMEpH TJIFOKO3H Ta BUKOPUCTAHUH [l BUPOOHHIITBA
eHeprii [1,2].

XBOpOOM HAKONWYEHHS TIIKOTeHY (TJIIKOTeHO3H)
CTaHOBJIATh TPYyNy PIAKICHUX CIIQJIKOBHX 3aXBOPIO-
BaHb, 1[0 MAlOTh ayTOCOMHO-PELECUBHUI THI ycIlajl-

KyBaHHs. Bimomo monHadiMeHmie 15 THUMIB TIiKOTEHO-
3iB, sIKi KJTaCH(DIKYIOTh 3aJIEKHO Bi (hepMEHTY, IO 3a-
3HaB MyTallii, Ta Oprany, B SIKOMY CIIOCTEPITAETHCS OC-
HOBHE HAKOIMYEHHS IIIKOTEeHY.

['7iKOreHOo3HU MOAUIAIOTh HA TPYU OCHOBHI TPYIIH:

1. l'enaranbHi Gopmu (TEUiHKOBI) — OCHOBHUM
HPOSIBOM € TiMOTJIIKEMIsl.

2. M’s30B1 popMu — NIOMIHYIOTH MiOMATis Ta
KapAioMiomnaris.

3. 3mimani GopMu — ypaskeHHS sIK MEYiHKH, TaK 1
M’s3iB [3].

A, 100 OCHOBHUX THIIB IIIKOI'€HO31B BHILIS-
I0Th HACTYIIHI:

1.Tun I (xBopoba ¢oH 'ipke) — nedinut riaoko3o-
6-docdarasu, mo MPU3BOAMTE A0 TIMOTITIKEMIi, rema-
TOMeTail, TaKTaTaIua03y.

2.Tun Il (xBopoOa ITomne) — aedinut kucnoi o-
TJIFOKO3UIa3H, 0 BUKJIMKAE KapioMiomaTiio Ta Mio-
maTiro.

3.Tun Il (xBopoba Kopi/@opbca) — npedinur
amino-1,6-rirroko3uaasy, Mo CIPUYMHSE IEUiHKOBY
HEJIOCTAaTHICTh Ta M SI30BY CJIA0KICTb.

4.Tun V (xBopoba Mak-Apaina) — nedinur m’s130-
Boi Qocdopuiiazy, 10 NPU3BOJUTH A0 HENIEPEHOCH-
MOCTi (hi3UYHUX HABAaHTAXCHB [4].
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I'nmikoreHo3n BHHUKAIOTH Yepe3 MyTalil B reHax,
0 KOAYIOTh (hepMEeHTH MeTaboii3My rimikoreHy. Lle
npu3BoAnTh A0: [lopyrmenHs MoOimizamnii TIIFOKO3H — Y
rematanbHUX (QOopMax 1€ CHPUYHUHSAE BaXKy Tillo-
riikeMito. [laTooridyHOro HaKONMMYEHHS TIIIKOTEHY B
KJIITHHAX — IO BeJe 0 remaroMeraiii, M sa30B0i Iuc-
(hyHKII{ Ta ypaXeHHS cepIeBOro M s3a. AHOMaJIHHOTO
MeTaboJi3My EHEepreTHYHHUX CyOCTpaTiB — IIiJBHIIE-
HOTO pIiBHS JIAKTaTy, KeTo3y Ta rinepunimigemii [5].

Bru3pko 95% 3B'I3KIB TIIIKOTEHY CKJIAJAIOTHCS 3
a-1,4 3B"s13kiB. Myrariii B reni GYS2 npu3BOIsTE 10 Bi-
JICYTHOCT1 a00 MUCQYHKINT IITiIKOTCHCUHTA3HU MCUiHKH,
II0 TIOPYIIy€e CHHTE3 TIIKOTeHY B IIEYiHIII Ta BUKIUKAE
GSD Tumy Oa. IlomiOHMM dYWHOM MyTamii B
reri GYS1 mpu3BomATs 1O BiACYTHOCTI ab0 HEMpaBH-
JBHOT POOOTH M’ S30BO{ TITIKOTEHCHHTA3H, [0 MTOPYIITYE
CHHTE3 TIIKOTeHY B M s13aX 1 mpu3BoguTh 10 GSD THiry
0b [4,5].

I'nmikoreHcuHTa3a Kartaiidye yTBOpeHHs o-1,4
[IIIOKO3HUX 3B’SI3KIB Y IIIKOT'CHI, ane epMEeHT po3ra-
nyxeHHs rimikoreHy ( GBEL ) HeoOximHuii Juis cTBO-
peHHs po3ranykeHux o-1,6 3B’sa3kiB. MyTamii
B GBE1 mpu3BomsiTh /10 BUPOOJICHHS aHOMaJbHO
CTPYKTYPOBAHOI'O TIIIKOT'€HY, BIZIOMOTO SIK IMOJIITTIOKO-
3aHOBI TUIBIA, MO € o3Hakoo GSD Tumy IV. i
TIOJITIIFOKO3aHOBI TITBII HAKOMMUYYIOTHCS B KIIITHHAX
MEeYiHKA Ta M 3B 1 HEe MiAmaroTbes e(heKTHBHOMY
TITIKOTCHONI3y. Y M’S30Biil TKaHWHI [Ie HAKOTIMYCHHS
BHUKJIMKAE CJIaOKICTh 1 MIOIIATIIO, a B MEYIiHII — remnaro-
Meraiito [6].

[MamieHTn 3 mopyumeHHSIMH MeTaboJi3My TJiKO-
reHy B NEYiHIl 3a3BUYail MAIOTh TIMOTJIKEMII0 HaTIIE
Ta KETO03, MPUYOMY CHUMIITOMH MOKPALIYFOTHCS IICIIs
BBEJICHHS TIIIOKO3U. TpHBaiicTh TOJIOJyBaHHS, HEOO-
X1/IHA JIS1 iHILIFOBAHHS TINOTIIIKEeMIi, € KPUTHYHUM ac-
MEKTOM aHaMHe3Y y TAIi€HTIB i3 TIiKoreHo3oM. ['imo-
TITIKEeMisI, [0 BUHUKAE ITICIIT KOPOTKOTO IEePioy rojo-
JIyBaHHS, CBIMYMTH MNPO MOPYIIEHHS HAKONMYCHHS
rimikoreny I a6o III Tary. HaBmaku, cuMnTomMu, 110 BH-
HHUKAIOTh ICHSA HIYHOTO TOJIOAYBaHHS, BKAa3yIOTh Ha
nopymieHHs 30epiranas riaikoreHy tamy 0, VI abo IX
[6,7].

Hedexktn MeTabosi3My TIIIKOT€HY B CKEICTHUX
M’s[3aX PU3BOJIATH O BTOMH, M I30BUX CYIOM 1 HeTe-
PEHOCHMOCTI (DI3HYHOTO HABAHTAXKEHHS MICIs KOPOT-
KAX TepioJiB TOMIPHOTO Ta IHTEHCHBHOTO Tpe-
HyBaHHS, Ha BiIMIHY BiX Je(eKTiB MeTabomi3My KHp-
HHUX KHCIIOT, JIe¢ CHMIITOMH 3a3BHYai 3’SIBISIOTHCS
Ticist TpuBaIoro TpeHyBaHHs. OcoOH 3 IIIIKOTeHO30M,
Ta mpoOJieMaMy 31 CKEJIETHHUMH M’S3aMH, TaKOX MO-
KyTh MaTH pabnomioniz abo miornmobinypito. VY
PIIKICHUX BUIAJKaX Ii PO3JIaJd MOXKYTh IPOSIBISITHCS
Y BUJISIITI CTTAOKOCTI 3aMiCTh M SI30BUX CYJIOM, SIKi 3 4a-
COM MOXYTh TmporpecyBatd 10 (ikcoBaHoi ciab-
KOCTi. Y mami€HTiB i3 AedeKkraMu ceprieBoro M’s3a 3a-
3BHYAil PO3BHMBAIOTHCS CHMIOTOMH KapiOMiomarii,
rinepTpodii IiBOro MUTYHOUYKA Ta, PiIKO, MOPYIICHHS
npoBigHOCTI [7].

PaHHs Ta TOYHA AIarHOCTHKA TIIIKOT€HO31B € KpH-
THUYHO BaXKJIMBOIO JUIsl 3a1100iraHHsl yCKIIaJHEHb Ta M0-
KpalleHHs. NMporHo3y. BoHa BkIIOYae KOMIUICKCHUI
HiXi]] 13 BUKOPUCTaHHAM 010XiMIYHHX, MOJIEKYJISIPHO-

TCHEeTHYHUX Ta IHCTPYMEHTAJIbHUX METOMAIB JI0-
cimimkeHHs. Ha 6ioxiMigHOMY aHalti3i KpoBi mo6adnmo:
TIMOTTIiKeMil0 HATIle — XapaKTepHa IS MEediHKOBHX
rimikorenosiB (tumu |, 11, VI, 1X) [[8]. Tinepmakrare-
Misl — TiIBWIIEHHS PIiBHA MOJOYHOI KHCIOTH (0C00-
TUBO TIpH XBopobi poH ['ipke, Tun I). Tinepmiminemis —
BHCOKI PiBHI TPHUTITILEPHUIIB Ta XOJIECTEPHHY, III0 TaCTO
cynpoBokyI0Th Titikorenosu |, 111, IV tumis. ITinBu-
meHHs piBHA ¢epmenTiB nedinku (AJIT, ACT) — xa-
paKTepHO JUIl Me4iHKOBUX (opM. ['inepypukemis — Ha-
KOIMYCHHSI CEY0BOT KUCIOTH (vacto mpu tuti |). Ketos
a00 BIICYTHICTh KETOHEMIi — oroMarae y nuepeHiri-
anpHiN miarHocTumi (Hampukian, npu ¢oH [ipke ke-
TOHH B c€di BiJICYTHI, a IIpH iHIUX GOpMax — MPHCY-
THi).

Ha 6ioxiMigHOMY aHaui3i M’S30BOi TKAHUHH CITO-
CTEpITaeThCA: MiABUIICHUN BMICT TNIIKOT€HY — BUSBIIS-
€ThCS TIPH M’si30BUX riikoreno3ax (tumum I, V, VII).
3HIKCHHS aKTUBHOCTI TJIKOTCHONI3Y — XapaKTepHE
Jutst iedekTiB pepMeHTIB pO3ILeNyIeHH Iikoreny [9].

OCKIJIBKH TIIKOTCHO3H € TCHETHYHO JCTCPMiHOBA-
HUMH 3aXBOPIOBaHHSIMH, MOJIEKYJISIPHO-TEHETUYHA Mi-
arHOCTHKa JI03BOJISIE TOYHO 11eHTH(IKYyBaTH MyTallii B
reHax, 110 BiJNOBIAAIOTH 32 CUHTE3 a00 PO3IIEIUICHHS
riikoreHy. CexBeHyBaHHs TeHiB (Sanger abo NGS —
Next Generation Sequencing) — BusHauae MyTariii B re-
nax G6PC (tum 1), GAA (tun Il), AGL (tum II),
PYGM (tumr V) tomo. [laHenmsHe TeHETHYHE TECTY-
BaHHS — JIO3BOJISIE OTHOYACHO aHAJII3yBATH KiJIbKa TJTi-
koreHo3iB. [IpeHaranpHa miarHOCTHKAa (aMHIOIEHTE3
a00 XopioH-0101ICisT) — MOXKIIMBE NIPU CIMEHHOMY aHaM-
He3l rkorenosy [8,9].

Jliist miaTBepIKEeHHs 1iarHO3y MPOBOASTH OLIHKY
AKTHBHOCTI ()épMEHTIB, sIKi O€pYTh y4acTb y MeTaboJIi-
3Mi rikoreny: Jedinut rimoko30-6-ocdarasu (turm I)
— BU3HAUYAETHCA B OiomTati mediHkd. Jledinur kucmoi
a-riokosunasu (tut |1, xBopoda [Tomrie) — TecTyeTses
B JIeliKonuTax a00 M’s130Bii TKaHuHI. JedinuT m’s30-
Bo1 pocopmnazu (tun V, xBopoda Mak-Apana) — BU-
SIBIIIETHCS B 010TTATi M’ S30BO1 TKAHIHH.

OyHKIIOHANBHI TECTH, HANpPHKJIAJ, TIFOKaroHO-
BUI TECT BHKOPUCTOBYEThCS Uil JAU(epeHiitHol
JIarHOCTUKHU TMEYIHKOBHUX TiiKoreHo3is. Ilpu Tumi |
[III0KO03a He MiABHILY€EThCs, ToAl ik npu Tunax 11, VI,
IX BigsHauaeTbest moMipauit mpupict [10].

Tect Ha TOJEPaHTHICTH 10 (i3WYHOTO HABAHTA-
YKEHHS 3aCTOCOBYETHCS TPH IiZ03pi HA M’ SI30Bi IITIKO-
rero3u (tun V, Mak-Apmia). [lpu gedinuti M’s130B01
¢docopunazu (tun V) akTat miciast HaBaHTaXXESHHS He
MiABHUIYETHCS, a B CEYl MOXE 3 SBHTHUCS MIOTIIOOIH
(miornoGinypis).

®epmenrosamicHa Tepamisi (D3T) 3actocoBy-
eTbes Ui nikyBauHs Tumy |l (ITomrmie): 3acTocoByeThCst
anpda-rmoko3uaa3a  (MIiriaycrar, —aJblIIIOKO3Wa3a
anb(ha) — 3HAYHO IMOKpAIIye BIDKUBAHICTH 1 3MEHIITYE
kapaiomionariro. Tun Il (Kopi/®@opbea): mocmimky-
€TBCS MOXJIUBICTh 3aCTOCYBAaHHS (EepMEHTO3aMiCHOT
Tepamii [11].

®dapmakoreparnist: npu tamy | (pon I'ipke) npus-
HAYaroThCs: 1HriOITOPH IIIIOKOHEOreHe3y (MeT(hOpMiH,
niazokcun). Tun Il (ITomne): ekcniepiuMeHTaNbHI mpe-
napary, 1o MoayiromTe ayrodarito. Tun V (Mak-
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Apauia): GeTa-apeHo0I0KaTOPH 1Sl SHUXKEHHS M 5130~
BUX CIIa3MiB.

Y mepcriekTuBi Uil IesSKuX (OpM TIKOTEHO3Y,
ocobmmBo [Tt XxBopoOu [Tomme, nocmimKy€eTbesi BUKO-
puctanas CRISPR/Cas9 ta BipycHHX BEKTOPIB I KO-
pexmii myTamii [12].

BucHoBok: [TiKOreHO3U € CEpHO3HHMHU 3aXBO-
PIOBAHHSMH, 1[0 MOXYTh MPU3BOJMTH IO TSDKKOI iH-
Bautiam3anii. CyuacHa Tepairlisi J03BOJIsIE 3HAUHO OKpa-
IUTU SKICTh JKUTTSA MAILI€HTIB, OCOOIUBO 3aBISKHU
nieroreparii, (epMeHTO3aMicHIl Tepamii Ta J0-
CIDKEHHSAM y cdepi TeHHOi Teparii. Panns miarHO-
CTHKA € KIIFOYOBOIO Y 3ar00IraHH] TSHKKAM YCKIIATHEH-
HSIM.
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RHEUMATOID ARTHRITIS AND NUTRITION: CAN NUTRITION INFLUENCE THE COURSE OF
THE DISEASE?

Anomauin:

Pesmamoionuii apmpum (PA) € nowupenum aymoimyHHUM 3aX80PIOBAHHAM, SKe 3HAYHO 6NIUBAE HA AKICMb
arcumms nayieumig. Cyuacua meduyuna posenaoae PA sk cepuiosny npobremy, wjo nompedye KOMIIEKCHO20 Nio-
X00y 00 nikysanus. CumMnmomu 6KIOHAOMb 8MOMY, CIAOKICmb, cyopebpunvHy memnepamypy, smpamy ane-
mumy, 6inv i HAOPAKIICMb cyen00is. 3 npocpecy8aHHAM 3aX80PIOBAHHS PO3BUBAEMbCS Oepopmayis cyenodie i 00-
MedicenHs pyxis. JIIKy8auHa cnpsamosane Ha 3MEeHUWEeHH CUMNIMOMIB | BKII0YAE 3HeOO0IH08ANIbHI, NPOMUZANAIbHI
npenapamu ma x60po6oMOOUDIKYIOUT AHMUPESMAMUYHI NPEenapamu.

Iiema gidiepac eadicaugy poav y niompumyi 300pos’s nayicumis 3 PA. bezeniomenosa diema moogice Oymu
eghexmugHoI0 0J1s1 KOHMPOIIO 3aNANeHHs, 0COOIUBO Y NAYIEHMIB, KT He 00CA2aAl0Mb PeMICIi Ha CTMaHOApMHIL me-
panii. Cnooicueanus yiompaobpo0d.enoi idici, 4epeono2o m'saca, YyKpucmux Hanoie ma coi acoyitoemucs 3 niogu-
wenum puzuxom poszsumxy PA ma npoepecysannsm cumnmomamuru. Pocaunni diemu, exnouarouu secemapian-
CbKI ma 6e2aHCbKi, MOACYmMb Oymu echpekmusHumMU y Kepysanui cumnmomamu PA 3a80axu npomuzananvhum ena-
cmusocmam. CepedzeMHOMOpPCbKA diema OeMOHCMpYE nomenyian y 3meuwuienni sananenns. Omeea-3 dcupHi
Kuciomu, 06oui, ¢pyxmu, oiuskoea onis, simamin D i kanvyiil easxciugi 0isi 300pos’s Kicmox i cyenobis. JJocii-
0JiCeHHsl GNIUBY Xapuy8anHs Ha nepebdic PA € eajciugum HaAnpAmMKoOM CyYacHOi MeOUyuHu, wo 00360J5€ PO3PO-
oumu epexmugni cmpamezii 1IKy8aHHs Ma NPOQIIAKMUKYU 3AX80PIOGAHHSL.

Abstract:

Rheumatoid arthritis (RA) is a common autoimmune disease that significantly affects the quality of life of
patients. Modern medicine considers RA as a serious problem that requires a comprehensive approach to
treatment. Symptoms include fatigue, weakness, subfebrile fever, loss of appetite, pain and swelling of the joints.
With the progression of the disease, joint deformities and limitation of movement develop. Treatment is aimed at
reducing symptoms and includes painkillers, anti-inflammatory drugs and disease-modifying antirheumatic drugs.

Diet plays an important role in maintaining the health of patients with RA. A gluten-free diet can be effective
in controlling inflammation, especially in patients who do not achieve remission on standard therapy.
Consumption of ultra-processed foods, red meat, sugary drinks and salt is associated with an increased risk of
developing RA and progression of symptoms. Plant-based diets, including vegetarian and vegan diets, can be
effective in managing RA symptoms due to their anti-inflammatory properties. The Mediterranean diet shows
potential in reducing inflammation. Omega-3 fatty acids, vegetables, fruits, olive oil, vitamin D and calcium are
important for bone and joint health. Research into the impact of nutrition on the course of RA is an important area
of modern medicine, which allows us to develop effective strategies for the treatment and prevention of the disease.

Knrwouosi cnoea: pesmamoionui apmpum, 0i€ma, Xapyy8aHHs.
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Pemaroinauii aptpur (PA), BimoMuii mromcTBy
BXKE JAEKIUJIbKa CTOJIITh, OyB BIlEpIie HAYKOBO OIHCAHUI
y XIX crouitri. Cioyatky BBa)XaBCs PiIKICHUM 3aXBO-
PIOBaHHSM, 3 YaCOM CTaJIo 3po3yMiJo, mo PA € nocuts
MOIIMPEHUM 1 CEpHO3HUM 3aXBOPIOBAHHSM CYIJIOOIB.
CyuacHa menuuuHa posrisigae PA sk ayroiMmyHHe 3a-
XBOPIOBaHHs, TOOTO Take, PH IKOMY IMyHHA CHCTEMa
OpraHi3My NOMHJIKOBO aTaKye BllacHI TKaHMHU. He3Ba-
JKarour Ha 3HAYHUH MpoTpec y po3yMiHHI IMaTOTeHE3Y
Ta JTiKyBaHHS PA, 11e 3aXBOpIOBaHHA 3aUIIAETHCS OJ1-
Hi€T0 3 HAHOUTBIINX MEIWMIHUX MTPOOIIEM CYJacHOCTI.

PeBmaroiguuili apTpuT — CHCTEMHE 3aXBOpIO-
BaHHS, K€ MOKE BpaKae HE TUIBKH CyTriIoOu, a i iHIIi
OpraHu, BKIIOYHO 3 JIETCHSIMH, CEpIeM 1 CyJHHAMU. 3a
nmanuMu cratuctuka BOO3, momupenicte PA cepen
JIOPOCIIOro HacelleHHs cTaHOBUTH Bix 0,5% 1o 1%. 3a-
XBOPIOBaHHSl 4YacTille TPAIUIA€ThCs y JKIHOK, MIO
MOB’5I3aHO 3 TOPMOHAJIBHUMHU Ta TeHETHYHUMHU (pakTo-
pamu [1]. Xoda peBMaTOIAHUN apTPUT BBAXKAETHCS
XPOHIYHUM 3aXBOPIOBAHHSM, IIPAaBIIIbHE XapayBaHHS
MOJKE CYTT€BO IOKPAIIUTH SKICTb XKHUTTS MarieHTiB. Ji-
€THYHI 3MiHH, TaKi K OOMEXEHHs IMEBHUX IMPOTYKTiB
Ta 30UTBIICHHS CIIOKUBAHHS 1HIINX, MOXYTh JOTIOMO-
TTH 3MEHIIUTH 3allaJeHHs CYTJI00iB, MOJIETIINTH O1Th
Ta YIOBUIBHUTH IIPOTPECYBaHHS XBOPOOH.

CUMITOMH PEBMaTOiTHOTO apTPUTY AyXKe Pi3HO-
MaHITHI Ta MOXXYTh 3Ha4YHO ITOTIPLIMTH SKICTh >KUTTSI.
Buninsatore paHHi HecrienuidHi CUMITOMH, 3aBISKH
SIKUM MOJ>XHa CBO€YACHO 3alliJJO3PUTH 3aXBOPIOBAHHSI.
Jlo HUX Halie)KaTh: BTOMA, CIAa0KICTh, cyOdeOpuipHa
TEeMIIepaTypa; BTpaTa aleTUTy Ta Bard, JIETKUil OiTb 1
He3HayHa HAOPSKIICTh CYTIO0iB. 3roIoM 3’ SBISETHCS
JIOJJATKOBA KIJIIHIYHA KapTHUHA: CUMETPHYHHNA TOTiapT-
pUT ApiOHUX CyriIoOiB KHCTeH i crom. PaHkoBa cky-
TICTh TpHBaJicTIO OHaX 30 XBHWINH, OLTb TPH pyXax,
HaOpSIK i MMOYEPBOHIHHSA CYTJIO0IB € THIIOBHMH IIPO-
SIBAMH 3aXBOPIOBaHHS. 3 IPOTrpecyBaHHsIM IPOLIECY PO-
3BHMBAEThCS Jedopmallisi cyriaodiB, 0OMeXEHHs PyXiB 1
YTBOPEHHS peBMATOIJHUX BY3:iB. JIikyBaHH: 1aHOT 11a-
TOJIOTi{ HampaBieHe Ha OOpOTHOY 13 CUMITOMATHUKOIO
Ta BKJIFOYA€ 3aCTOCYBaHHS 3HEOOIIOBAILHUX, TIPOTH3A-
NaJbHUX MPernaparis, a TAKOK XBOPOOOMOANDIKYHOUHX
aHTupeBMaTnyHUX npenapariB (XMAPII), siki Bigirpa-
I0Th TOJIOBHY POJIb Y JIiKyBaHHI PA, OCKIJIbKM BOHH HE
JMIIE 3MEHIIYIOTh CUMIITOMAaTHKY, aje W rajlbMyIOTh
npoLec pyHHyBaHHsS CYrio0iB, THM CaMHM JIO3BOJIA-
1041 HiATpUMYBaTH (i3NUHY aKTHBHICTH Ta HOPMaJIbHO
(yHKIIIOHYBaTH B ITOBCSAKICHHOMY >KHUTTI.

Cy4acHi HayKOBIIi MIMIIUTM BHCHOBKY, IO Ji€Ta
IIPY PEBMATOITHOMY apTPHTi BiAirpae BayKJINBY POIb Y
MiATPUMIL 3arajJbHOTO 370pOB’S TAIlE€HTIB. 3a3Ha-
YHJIH, 110 JI€Ta HE MOKE ITOBHICTIO 3aMIHHUTH MeIUKa-
MEHTO3HE JIIKYBaHHS, ajie J0IOMAarae 3MEHIIUTH CHM-
OTOMH XBOPOOHW, MIATPHIMYBAaTH HOPMajJbHY Bary Ta
3MEHITYBaTH O3HAKH 3aMajeHHS.

OcraHHi JOCIHIIKEHHS MiATBEPAXKYIOTh BIUTUB Mi-
KpoOiOTH KHIIEYHWKA Ha PO3BUTOK ayTOIMYHHHX 3a-
XBOPIOBaHb, 30KpEMa PEBMATOIHOTO apTpury. I 1i0-
meH, SK TIOTEHUIWHUHA TpHUrep 3amajbHUX IPOLECIB,
MpUBepTaE Bce OUIBIIY yBary mochigHuKiB. Jlocmi-

JDKEHHS, TpoBe/ieHe B [Tauii Ha HeBeNMKii KOTOPTI ma-
LI€HTIB 3 PEBMATOITHUM apTPUTOM MaJI0 Ha METi OIi-
HUTH, Y1 MOXKe OE3TIIF0TEHOBA Ji€Ta OyTH e(hECKTHBHOIO
JUISL KOHTPOJIIO 3allaJIeHHs] Ta CUMIITOMIB PEBMATOiN-
Horo aptputy. HaykoBui noBeinu, mo Oe3rioTeHOBa
JieTa MoXe OyTH JONATKOBUM IHCTPYMEHTOM Y JIKY-
BaHHI, 0COOJIMBO Yy MAII€HTIB, SKi HE IOCATAIOTh peMicil
Ha CTaHJapTHii Tepamii [2].

JocmimkeHHs, IpoBeIeHe ITi KepiBHULITBOM Xa-
omoHT Wkao [3] BUSBUIIO MPSIMHHN 3B'SI30K MIX CITOKHU-
BaHHSAM )/16mMpaobpobieHoi ixci Ta MIBUIICHAM PH3H-
KOM p03BUTKY PA Ta mporpecyBaHHsS CUMITOMAaTHKH.
BBakaeTbcs, 10 1€l 3B'SI30K IOB'I3aHHMI 3 BIUIMBOM
yIbTpaoOpoOIIeHOT 1K1 Ha 3amalibHi IPOIIECH B OpTraHi-
3Mi, 1[0 CIIPHSE PO3BUTKY ayTOIMYHHUX 3aXBOPIOBAHb,
Takux sk PA.

Bucoke crioxuBaHHs 06po6iieH020 ma 4epeoHo2o
M'sica aCOIIIOETHCS 3 MIIBUILICHUM PiBHEM MpO3alialib-
HHUX MapkepiB, Takux sk IL-6 Ta C-peakTHBHUIA OLIOK,
TOMOIIUCTETH, 110 MOKE CIIPHUATH IPOTPECYBAHHIO PEB-
Matoigaoro apTputy. Public Health England paguts
iCTH 1€ M 5ICO B TMIOMIpHUX KiTbKOCTSAX. HaToMicTh BH-
Ouparn ORIl TCHE M’5CO, HANPHKIAA pudy Ta
nTumo. [4, 5]

Enminemionorigyui JOCHiIKEeHHS EMOHCTPYIOThH
YITKHI 3B’S130K MK CIIO)KHUBAHHAM YYKPUCIUX HANOIG
Ta MPOTPECYBaHHSAM CHUMITOMATHKH PEBMAaTOIIHOIO
apTputy. Mera-aHaji3 AEKiIbKOX JOCIIKEHb BKa3ye
Ha Te, IO PEryJspHE BXXMBaHHS COJIOJIKUX ra30BaHUX
HaIloiB aCOLIOETHCS 3 i IBUILIEHUM PU3UKOM PO3BUTKY
3aXBOPIOBAHHS B 2-3 pasu, a TAaKOX 3arOCTPEHHSM TIe-
pebiry PA. Lleit edexT Moxe OyTH OB’ sI3aHHUI 3 TIPO-
3anaJbHAMH BJIACTUBOCTSAMH IYKPIiB Ta IHIINX KOMIIO-
HEHTIB, 110 MICTATHCS B TAKKX Hamosx. [5]

HanmipHe Crio>KMBaHHS co/li TAKOK MOJKE ITOTip-
[IATH TIepedir peBMaToinHOTo apTpuTy. JocmimKeHHS
MOKa3YIOTh, 10 JIFOJH, SKi AT 0araTo COJOHOI iXi,
YacTille CTPaXIaroTh BiJ 000, HAOPSKY Cyrio0iB i
obMmesxeHHst pyxiB. L{e MoB's13aHO 3 THM, 1110 CLJIb TOCH-
JIFOE 3aTajieHHs] B opraHismi. [6]

[HII TOCTIKEHHS JEMOHCTPYIOTh, 110 POCIUHHL
diemu, BKIIIOYAI04YH BereTapiaHChKi, BETaHChKI Ta JIIETH
3 NepiOJUYHNM T'OJI0yBaHHIM, MOXYTh OyTH e(eKTH-
BHUMH y KEpPYBaHHI CHMIITOMaMH PEBMAaTOIHOTO apT-
pury. MexaHi3mu 1iei aii moB'si3aHi 3 NMpoTH3anaib-
HUMH BJIACTUBOCTSMH POCIMHHOI 1Xi Ta i1 BILIMBOM Ha
MiKpoOioTy KumieyHuka. OIHAK, U IiITBEpKEHHS
JIOBIOCTPOKOBOI €(eKTUBHOCTI TaKHX II€T BaXJIMBO
JOTPUMYBATHCS 3I0POBOTO XapuyBaHHS i Hamami. [7]

Cepeozemnomopcwka diema, barata GiTOHYTpi€eH-
TaMHd Ta MOHOHEHACHYCHUMH >KUPHUMH KHCIOTAMH,
JIEMOHCTPYE 3HAUYHUHN MOTEHITIANI Y MOIYJIAIIT 3amaib-
HUX TporieciB. MexaHi3MH i€l il oB's3aHi 3 aHTHOK-
CHJAHTHUMHU Ta NPOTH3ANAIBHHUMHU BIACTHBOCTSIMH
KOMIIOHEHTIB Hi€TH. JlOCiKeHHS CBiT4aTh PO 03U~
THUBHMH BIUIMB IIi€i €T Ha mepedir peBMaToinHOro
apTPUTY, NPOSBIAIOYNCH Y 3MEHIIICHHI HAOPSKY Ta dy-
TJIMBOCTI cyrI00iB i TPUBAJIOCT] pAaHKOBOI CKYTOCTI. 3a-
rajbHE CaMOMNOYYTTsl TaKoX Hokpammiocs. Omera-3
JKUPHI KHCJIOTH, IO MICTATHCS Y )KUPHiH pudi (Jlococsk,
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capIvHH, CKyMOpis) Ta JUITHOMY HaciHHi, Joromara-
I0Th 3MEHIITYBaTH 3anajieHas. OBodi Ta GPYKTH, TaKi K
OpOKOJI, IIMKUHAT, SITOTA MICTATh aHTHOKCUIAHTH, Bi-
TaMiHU Ta MiHEpajH, a TaKOX MiIATPUMYIOTh IMYHHY
cucremy. OJMBKOBa 0J1ist — Oarata Ha MOHOHEHACHYEH1
JKMPH Ta aHTHOKCHJIAHTH, CHpUSE 3HWKEHHIO 3ama-
nennst. [8]

Bitamin D i xanbpmiii BaxJmBi Ui 37J0pOB’S Kic-
ToK. Jtomsim i3 PA pexoMeHIOBaHO MiATPUMYBATH iX
ONTUMANIFHHUH PiBEeHB, MO0 3al00IrTH PO3BHUTKY OCTe-
onopo3y (4acTo BHHUKA€E IPH TPUBAIOMY 3acCTOCY-
BaHHI KopTHKOCTepoixiB). Jedinut Bitaminy D nosomi
4acTo 3ycTpidaeThes y moneit 3 PA. JlocimkeHHs cBi-
J9aTh IO Te, IO 116 MOKEe MPU3BECTH 10 OLIBII IIBH-
JIKOTO TIpOrpecyBaHHs XBopoOu. [9]

BucnoBku. JlocnipkeHHST IOKa3ylOTh, 10 Ji€Ta
MOX€ CYTTEBO BIUIMBATH Ha Iepedir 3aXBOPIOBaHHS.
30kpeMa, OyJI0 BCTAHOBJICHO, 1110 CHIOXKHUBAHHS IPOJIY-
KTIB, SIKI MPOMIIIN 3HaYHY 0OpOOKY, MOB'sI3aHe 3 Mij-
BUIICHUM DPHU3UKOM DO3BUTKY 1 mporpecyBaHHs PA,
BHACIIIZIOK aKTHBAIlii 3aIaJIbHIX MPOIECiB B OpraHi3Mi.
Bucoxe crio)xuBaHHS 4epBOHOTO M'sca, YKPUCTUX Ha-
HOIB, COJII TaKOX AaCOLIIOETHCS 3 MOCHJICHHSAM 3ara-
JICHHS 1 TOTipIIeHHsIM cuMOToMiB PA. OyHKITiOHATH-
HUH CTaH KUIIEYHHUKA Ta 1OT0 MiKpoOiOTH TiCHO TIOB'sI-
3aHE 31 CTAHOM IMYHHOT CHCTEMH 1 MOX€ BILTHBATH Ha
nepebir PA. BesrnroTeHoBa jieTa, HaMpHUKIAI, MOKa-
3aJ1a CBOO e(DEKTHBHICTh Y 3MEHIIICHHI akTHBHOCTI PA.
PocnunHi mietu, 6araTi Ha 0BO4i, PPYKTH, IITLHO3EP-
HOBI IPOJYKTH Ta 6000BI, MalOTh MPOTU3aNaJbHI Bia-
CTHBOCTI 1 MOXYTh CIIPHUSITH HOJIMIIEHHIO CTaHy Nalli-
enrtiB. JloctatHa KinbkicTe BitamiHy D, kameitito Ta
oMera-3 JXHPHUX KUCJIOT BaXKJIMBa IS 310POB'S KiCTOK
1 cyrmo0iB.

JocmimkeHHsT BIDIMBY Xap4dyBaHHS Ha Iepeoir
PEBMATOITHOTO APTPUTY € BAXJIMBUM HANPSIMKOM CY-
yacHo! MexuuuHu. OTpUMaHi JaHi 03BOJATH PO3pPO-
Outn Oinbl  edekTUBHI cTpaTerii JIKyBaHHS Ta
npodiJaKTUKH [OTO 3aXBOPIOBAHHS, a TAKOX IOKpa-
LUATH SIKICTb )KUTTS IALI€HTIB.
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FEATURES OF INFLAMMATION AND CHOLESTASIS MARKERS IN RAT BLOOD SERUM
UNDER EXPERIMENTALLY INDUCED IMMUNODEFICIENCY, DYSBIOSIS, AND
THERAPEUTIC-PROPHYLACTIC INTERVENTION

Anomauin

Imynooeghiyumni cmanu ma oucoios KuwieuHuKy npu3eo0sims 00 CUCEMHUX NOPYUIEHb 20MEOCMA3sy, Wo Cy-
NPOBOOACYIOMBCS PO3BUMKOM 3ANANEHHS | OKCUOAMUBHO20 cmpecy. st makux yMo8 XapakmepHe niosuiyeHHs
Mapkepie 3ananeHHs i eH002eHHOI IHMOKCUKayii — 30Kpema, 3p0Cmae akmugHicms Heumpo@invHol enacmasu ma
pisenb manonogozo dianvoe2ioy (MJ/[A) y cuposamyi Kposi, — a maKoc 03HaKU XOAeCMAMUIHO20 YPAANCEHHS ne-
YIHKU, WO NPOAGISAIOMbCS NIOGUUIEHHAM AKMUBHOCI JTYdcHOT hocpamasu (JID).

Mema oocnioxncenna. Oyinumu enaus aiKy8anbHO-NPOPINAKMUYHO2O KOMNIIEKCY NPenapamie 3 aHmuoKCu-
O0aHMHOIO, IMYHOCIMUMYTIOBAIbHOIO, PAHO3A2006AIbHOI0 MA NPOMU3ANATIbHOIO OI€I0 HA MapKepu 3andaneHnHs (ena-
cmasa, M/IA) i xonecmasy (nysicna gpocpamasa) 6 cuposamyi Kposi wypie 3a ymo8 eKCnepumMenmatbHO20 IMyHO-
Odepiyumy ma ouc6io3y KUUeyHuK).

Mamepianu ma memoou. Jocnioxcenns npogederno na 30 cmamesgospinux wypax-camysax ninii Wistar,
pO3nodineHux na mpu epynu. inmakmuy (n = 10), epyny 3 mooeniosanuam imynoodegiyumy ma oucoiosy (n = 10)
ma epyny 3 NOEOHAHOW namonozicio, aAxkiu npomseom 30 0i6 6goounu nikysanvhuil xomniekc (n = 10).
Imynoodeghiyum mooenosanu yuxkiogpocpanom (50 me/xe, 08i 6nympiwinoom 5130861 in’exyii 3 inmepsanom 2 0oou),
0uc6io3 — n’imudo606umM 000asaHHAM 00 NUMHOL 600U anmubiomuka ainkomiyuny (70 me/ke). ¥ cuposamyi kposi
BUBHAYANU AKMUBHICMb Heumpoinvroi enacmasu, pieenv M/A ma axmusnicme JI® 3azanvHonputinasmumu
OioXiMIYHUMU Memooamu.

Pezynomamu oocnioxncenns. B epyni wypis 3 imynooegpiyumom i 0uc6io3om 8io3HaueHo cmamucmusHo 3ua-
uywe nioguwenns akmugnocmi eracmazu 'y 2,06 pazu (p < 0,001) ma emicmy MJ[A y 2,3 pasu (p < 0,001) nopis-
HAHO 3 THMAKMHUMU MEAPUHAMU, WO 6KA3VE HA PO3GUMOK GUPAIICEHO20 3aNANLHO20 NPOYeCy i OKCUOAMUBHO20
cmpecy. Akmusnicmo JI® 3pocaa 6 2,2 pasu (p < 0,001) gionocuo koumpoio, wo ceiouums npo xXoiecmamuine
VUKOOICEHHS NeYIHKU 3d YMO8 NOEOHAHOI namoiozii. 3acmocysanns Komniexcy npenapamie npomszom 30 0io6
npuzeeno 00 00CmoGipHo2o 3uudcenHs akmusnocmi eracmasu na 33,4 % (p: < 0,002) ma pienus MJA na 26,3 %
(p: < 0,001) 8i0HOCHO HeNIKOBAHUX MBAPUH, WO OEMOHCIMPYE NPOMUZANANLHI U AHMUOKCUOAHMHI IACMUBOCI]
rkomnaexcy. Akmuenicmo JID smenwunacs na 44,3 % (p: < 0,001) y nopigusinni 3 epynoi 0e3 NikyeauHs, HAOIU-
AHCAIOUUCH OO NOKAZHUKIG THMAKMHUX MEAPUH | 6KA3VIOUU HA NPOPIIAKMUKY POZGUIMKY XOIeCMA3).
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Bucnoexu. Po3pobnenuil 1ikysanbHO-npo@iiaxmuitull KOMIIEKC eqeKmusHo 2a1bMy€e 3anaibHi ma xXoec-
MamuyHi NOPYUWEHHS 30 YMO8 eKCNePUMEHMAIbHO20 IMyHoOepiyumy i oucoiosy, wo niomeepodicye 0oyiibHiCmb
11020 NOOANBULO20 OOCHIONCEHHSA K 3AC00Y Ol KOPeKyii OKCUOAMUBHO-3ANATIbHUX YPA*CEHb NEYiHKU | IHUWUX op-
2aHi8 NPU NOEOHAHIN NAMONLO2I].

Abstract

Immunodeficient states and intestinal dysbiosis lead to systemic homeostatic disturbances accompanied by
inflammation and oxidative stress. These conditions are typified by elevated markers of inflammation and
endogenous intoxication—specifically, increased neutrophil elastase activity and malondialdehyde (MDA)
concentration in blood serum—as well as signs of cholestatic liver injury expressed by heightened alkaline
phosphatase (ALP) activity.

The purpose of the study to assess the effect of a therapeutic-prophylactic drug complex with antioxidant,
immunostimulatory, wound-healing, and anti-inflammatory properties on inflammatory (elastase, MDA) and cho-
lestasis (ALP) markers in rat blood serum under experimentally induced immunodeficiency and intestinal dysbio-
sis.

Materials and methods. Thirty mature male Wistar rats were assigned to three groups: intact control (n =
10); immunodeficiency + dysbiosis model (n = 10); and combined pathology treated with the drug complex for 30
days (n = 10). Immunodeficiency was induced with cyclophosphamide (50 mg/kg, two intramuscular injections 48
h apart); dysbiosis was produced by administering the antibiotic lincomycin in drinking water for 5 days (70
mg/kg). Neutrophil elastase activity, MDA level, and ALP activity were measured in blood serum using standard
biochemical techniques.

Research results. In rats with immunodeficiency and dysbiosis, elastase activity increased 2.06-fold (p <
0.001) and MDA 2.3-fold (p < 0.001) versus intact controls, indicating pronounced inflammation and oxidative
stress. ALP activity rose 2.2-fold (p < 0.001), signifying cholestatic liver damage. Thirty-day administration of the
drug complex reduced elastase activity by 33.4 % (p: < 0.002) and MDA by 26.3 % (p: < 0.001) compared with
untreated animals, demonstrating anti-inflammatory and antioxidant effects. ALP activity fell by 44.3 % (p: <
0.001) relative to the untreated group, approaching values of intact rats and indicating prevention of cholestasis.

Conclusions. The developed therapeutic-prophylactic complex effectively mitigates inflammatory and cho-
lestatic alterations under experimentally induced immunodeficiency and dysbiosis, supporting its further investi-
gation as a means of correcting oxidative-inflammatory liver injury and related systemic disturbances in combined

pathology.

Kniouogi cnosa: imynooegpiyum, oucios, cupogamka Kpogi, excnepumenm, wypu.
Key words: immunodeficiency, dysbiosis, blood serum, experiment, rats.

3riHO 3 HASIBHUMHU ITyOJIIKAIlIMHU, BBEICHHS I[H-
TOCTaTUYHHX MPENapariB B paMKax MPOTUIYXJIHHHOI
Tepartii BUKJIMKAE€ TOKCHYHI pEaKIlii y KIIiTHHAX OpraHi-
3My, IO IIBHKO OHOBIIOIOTHCS; Maike BCi IPOTHpa-
KOBI IIpenapaTy MaloTh MOTEHIial JI0 3HAYHOI reMaTo-
norigaol TokcudHocTi [12-14]. IMyHHA HEOCTATHICTH
1 TOpyIIeHHsT 0aJaHCy KHIIKOBOI Mikpodiopu (mwc-
6103) TiCHO TOB’sI3aHi CTaHH, SKI MOXYTb CHPUUYUHSTH
BUpa3Hi CUCTEMHI po3iaaud B oprasismi. ImyHoumedi-
IIUT, 3yMOBJICHHI XBOPOOOI0 200 IMyHOCYNPECUBHOIO
Teparti€eo, Mocaa0IIoe 3aXUCHI MEXaHI3MH 1 iJIBUILLYE
BPA3JIMBICTH 10 iH(EKIiH, HEPiAKO CYIPOBOIKYIOUNCH
3anaJbHUMU yCKIaHeHHAMU. Kpim Toro, imyHOCYyTIpe-
CHBHI XiMiollpenapatu (HampHkiaa, HUKIopochan)
3[1aTHI 0JTHOYACHO NPUTHIYYBATH IMYHITET Ta HOPYIIYy-
BaTH CTaH CJIM30BHUX OOOJIOHOK i MiKpoOiOTH KHIled-
muky [1]. Inc6ios, To6T0 matonoriuna 3mina ckiamy
KHIIKOBOT MiKpo(IopH, HIHI PO3TIIAIOTH K BaXIIH-
BUH (haKTOp y PO3BUTKY IIJIOI HU3KH 3aXBOPIOBAHb. 30-
KpeMa, 3MiHH MiKpOOiOTH aCOIIIOIOTECS 3 aJIEpTIYHUMHU
Ta aBTOIMYHHHUMH DPO3JaJiaMH, a TAKOX 3POCTAHHSIM
MOMIMPEHOCTI XPOHIYHUX HeIHPEKuiHHUX XBOpoO (Me-
TabOJIIYHOTO CHHIPOMY, CEpIIEBO-CYIMHHOI MaTOJIOT i,
okupiHHs). HakonmmuyloTekes 1aHi i po Te, mo aucbios
He JIMIIE CIIPHsie BAHUKHEHHIO 1 IPOIPECYBaHHIO TAKUX
3aXBOPIOBaHb, ajie ¥ MOXKE 3HIKYBaTH €(EKTHBHICTh
Tepamii. YacToro NMpUYUHOIO 3CYBY MiKpoOHOro Oana-
HCYy € aHTHOaKTepianbHi TpemapaTH: aHTUOIOTHKH,

0COOJIMBO MIUPOKOrO CIIEKTPA, Pi3KO 3MEHINYIOTh Pi3-
HOMAHITTS Ta KUTBKICTh KOPHCHUX MIKPOOPTaHi3MIB Y
KHIICYHUKY, TOPYITYIOUYH MiKpoOHHIA romeocTtas. Taka
aHTHOI0THKO-IHAYKOBaHA AUCcHi03a YaCTO MPUBOAUTH
10 CHCTEMHOT0 3anmajeHHsl, [ IBUIICHOT IPOHUKHOCTI
KHIIKOBOTO Oap’epy Ta IHMIMX MOPYIICHb, a TaKOXK
IIOB’s13aHA 3 JJOBTOCTPOKOBHAM PH3UKOM PO3BUTKY XPO-
HIYHUX 3aXBOPIOBaHb [2, 3].

Ha i imyHOozedinuty 1 Aucbio3y B opraniami po-
3BHMBAETHCSI OKCMIATUBHUI CTpec Ta 3amajbHa peak-
1is, 0OyMOBJICHI HA/UIMIIKOBUM YTBOPEHHSIM aKTHB-
HUX (OPM KHCHIO 1 MeaiaTopiB 3ananeHHs. Lli npomecn
TIPU3BOISTH JI0 YIIKOJDKEHHS 010MOJIEKYIT 1 KIIITHHHUX
CTPYKTYp. 30KpeMa, aKTHBallis HEPEKUCHOTO OKHUC-
HEHHS JIIMIIB COPUYHHSE HAKOIMICHHS KiHIIEBUX TO-
KCHYHHX TPOIYKTIB, TAKHUX K MAJOHOBHH TiaIbaerin
(MJA) — 3arajibHOBU3HAHMNA MapKep OKCHIATUBHOTO
cTpecy [5] [Tigumienns piBast MJIA B KpoBi CBIIYUTH
PO iHTEHCHBHE YIIKO/DKEHHS KIITHHHUMH BUTBHUMHU
paauKaIaMy i € MOKa3HUKOM €HAOT€HHOT iIHTOKCHKAIIIi.
[HIIMM MOKa3HUKOM 3amalbHOI JECTPYKILIi € HeHTpo-
¢diabHa esacTa3a — MPOTEOTITHUHUN (DEPMEHT, 1110 BH-
BIJIBHSIETHCS AKTUBOBaHUMHM HelTpodinamu. Hagmipae
HAKONMYCHHS eJIacTa3d BioOpaskae BHCOKHUI piBEHb
HEHUTPO(IIBPHOTO 3amajeHHs Ta CIOPUYUHSIE TOMIKO-
JOKEHHS CIIOJTyYHOI TKAHWHU; BCTAHOBJICHO, 0 aKTHB-
HICTh IHOTO (PEPMEHTY KOPEIIO€ 3 BAXKKICTIO TIepediry
psany 3anansEuEX nporecis [6]. B ymoax oxcunaTus-
HOT'O CTpECy Ta 3alaJIcHHs eJlacTasa i iHIIl MpoTeas’u
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BHOCSITH BarOMHH BKJIaJ Yy TKAHUHHY JECTPYKIIiO, HO-
CHJIIOIOYH 3allajIbHI YIIKOKEHHS.

[opsia 3 TeHepaxi30BaHNM 3allaeHHAM, IMyHOCY-
MIPECUBHI CTaHHU Ta OCOOJIMBO 3aCTOCYBAaHHS ITUTOCTA-
THYHUX IperapartiB MOXKYTh HETaTHBHO BIUIMBATH Ha
NEYiHKy Ta >KOBYOBHBIIHY cHCTeMy. [lomIKOIKEHHS
TEeTIaTOLHUTIB 1 MOPYIICHHS BiITOKY KOBYi IPU3BOJISATH
JI0 X0JIecTa3y — HAKOITMUCHHS )KOBYHHUX KHCJIOT 1 TOK-
CHYHHMX MeTalomiTiB y meuiHui. bioxiMiuHMM Mapke-
pPOM XoJiecTa3y € HiJBUILEHHS aKTHMBHOCTI ()epMEHTY
ayxHoi ¢ocdarazm (JID) B cuposartiii Kposi. 3poc-
tanHs piBHA JID crnocrepiraeTbes Oinpmr HiX y 90 %
TAIIEHTIB 3 OOCTPYKII€I0 JKOBYHUX NUIAXiB abo iH-
IIUMHU XOJIECTATHYHUMH yPaXXEHHAMH IeyiHku. B oH-
KOJIOTIYHIA KIHIII BiIOMO, MO XiMiOTepameBTHUHI
areHTH Hepilko BUKIIMKAIOTh CaMe XOJeCTaTHYHUN THIT
TeIIaTOTOKCHYHOCTI — y TaKMX XBOPHX BiJ3HAYAIOTh
xpoHiuHe migsumeHHs JIO ta Oinipy0iHy min 9ac cuc-
TeMHOI XiMmioTeparmii. ¥ eKClepUMEHTaJIbHUX TBapuH
iMyHOCynpecop 1ukiohochami TakoK 3AaTCH YIIKO-
JUKYBAaTH IE4iHKY: BCTAaHOBJICHO, 1110 3aCTOCYBaHHS 1H-
Ki10(ochaHy CIpUUNHIE OKCUIATUBHUM CTpecC y rema-
TOLUTAX, MiABHUINYE piBeHb M/JIA 1 akTUBHICTH TpaHca-
Migaz ta JI®, a 3MeHIIEHHS IUX IOKA3HMKIB I
BIUIMBOM T'€aTONPOTEKTOPIB CYHNPOBOIKYETHCS IMOK-
pamennsam dyukuii nedinku [4, 7].

BpaxoByrouu TicHHI B3a€MO3B’ 130K IMyHHOT CHC-
TEeMH, MIKpOOIOTH KUIIEYHHUKY Ta IIE4iHKHU, TIEPCIEKTH-
BHUM HaIpsMOM € po3po0Ka KOMILIEKCHHMX 3aco0iB
JUISL KOpEKIii OJHOYACHUX MOpYIIEHb, CHPUYMHEHHX
iMmyHOZedimuToM 1 amcbiozom. I[lomepemmi mocmi-
JDKCHHSI IOKA3aJId, 0 BBEJACHHS iIMYHOCTHMYITIOBaJIb-
HHX | aHTHOKCHJAHTHUX NpenapariB MOXe CYTTEBO I0-
cmabutu HeratuBHI edekTn nukiIopochany: 30kpema,
3aCTOCYBaHHSI IPUPOAHUX IMOJIiCaXapyIiB Ta MENTHLIIB
y IMYHOCYIIPECHBHHX MOJICIICH IPUBOJHUIIO O BiTHOB-
JeHHs (QYHKUIT IMYHHHX OpraHiB, 3HIDKCHHS DPiBHS
Npo3anajlbHUX IMTOKIHIB, HOpMaizalii MOKa3HUKIB
OKCHJIATHBHOTO CTpPECY Ta MITICHOCTI KHUIIECYHOTO
6ap’epy [1, 4]. Orxe, moemHanHs KinbKOX (apmako-
JIOTIYHUX KOMITOHEHTIB 3 PI3HUMH MEXaHi3MaMH Iii
MOXKe 3a0e3MeYdTH CHHEPriyHUil TepaneBTUYHHI
e(eKT y pa3i MHO)KHHHUX TaTOJIOTIYHHX 3PYIICHb.

MeTor0 maHOTO JOCTIKeHHS Oyjia OIliHKa
BILUIMBY JIIKYBaJIbHOTO KOMILIEKCY ITpenapariB Ha Map-
KepH 3alajeHHs 1 X0JleCTa3y B CHPOBATIIi KPOBI IIypiB
Ha TJIi MOJIETIOBaHHS iIMyHOAEDIIUTY Ta 1UcOio3y.

Marepian Ta MeTOAHU JOCTizKeHHSI.
ExcriepumeHnTanbHi gociipkeHHs OyiaM NpoBeJeHi Ha
30-ti crareBo3pinux camipix IypiB Jrinii  Wistar
CTaJHOTO PO3BEJCHHS, YOTUPHOX MICAYHOTO BIKY i3
cepenHboro0 mMacoro Tima 280+10 r. JocmimkyBaHHX
HIypiB YTPUMYBaJIH y 3BHYaliHUX yMOBax BiBapio —
Ipu TPUPOJHOMY 12 TOOMHHOMY OCBITJIEHI Ta i3
BUTBHHUM JOCTYIIOM JIO BOJM 1 Dki. B X011 mpoBeneHHs
JIOCIIIKCHB y BiBapii Oynu JOTpUMaHi
MIKPOKJIIMATHYHI YMOBH HaBKOJIMIITHBOTO CEPETOBHIIA
— TeMIIepaTypa MoBITps CKiIajana y cepeaabomy — (19-
22°C), a Bosoricts — (55-75 %). Takox, y BiBapii
MPOBOAVMIINCh PETYJISPHI IOJIEHHI, MIOTW)KHEBI I
reHepabHi npuOupaHHs. ExkcriepumenTanbHi
JOCJIJDKEHHST IpOBOIMIIM B nabopatopii Oioximii Ta
BiBapito 1Y «IHcTUTyT cromaTosorii Ta IieJenHo-

muIpoBoi Xipyprii HamioHansHOT akagemii MEIUYHUX
Hayk VYikpaimm» (Y «ICIIJIX HAMH»). Vci
eKCIIEpUMEHTH  Ha  I[Iypax IPOBOAWINCS  3a
3arBepmkernmMu B 1Y «ICHIJIX  HAMH»
CTaHIapTHUMH oreparifHIMu MIpoLeAypaMHy,
PpO3pOOICHUMH BiINOBITHO 10 METOIUYHNX BKa3iBOK
®apmaxkonorigsoro Komitery MO3 Vkpaian Ta
MiKXHAapOAHUX MpaBuWi pobOTH 3 J1abOpaTOpHUMHU
TBapuHami [8, 9].

TBapuH po3NOALIMIN Ha 3 TPyNH HACTYITHUM YH-
HOM:

1 — inrakTHa, n=10;

2 — MOJemoBaHHA iMyHOnedimuTy Ta AucOiosy
(cykymHa martooris), n=10;

3 — CyKyIlHa MMaToJOTis + KOMIUIEKC IIPEmaparis,
n=10.

TBapuHM  IHTaKTHOI  TPymH  OTPUMYBAIH
30alaHCOBaHMH KOpPM, SIKMH IIOBHICTIO IIOKPHBaB
J000BI MOTPeOU B MOKHUBHHUX PEUOBHMHAX, BiTaMiHaXx,
MiHepajax Ta MiKpoeJeMeHTaX, a TAKOK 3He3apaKeHy
i ¢inpTpoBaHy 3a JOINOMOIOI 3BOPOTHOTO OCMOCY
BOJly IpH BiTbHOMY noctymi. ll{ypam iHTakTHOT rpynu
BBOAWIM BHYTpimHbOM’s130B0 0,9 % crepuibHUI
(bi3i0J0TIYHUIT PO3YMH Yy TakoMy 00’€Mi, SIK IIypam
JOCIiTHUX TPYIL.

TpuBamicTe eKcHepuMeHTy ckiama 37  mil.
MopgemtoBaHHs iMyHOIEDITTUTY Ta cOiosy
npoBomm 1o Mmerony A.IL. Jlesumpkoro, (2016p):
Mozmenb imMyHomedimuty — 1mkimodocpan (ITAT
«KuiBmennpenapar», VYkpaiHa) 1rypaM BBOAWIH
BHYTPIIIHEOM 130BO B 71031 50 MI/KT 1O nBi iH’€KIIT
PO34MHY 3 IHTEpBaJIOM 2 J100H, Nepel 3aCTOCYBAaHHIM
npenapat y ¢uakoni 0,2 r. posBomwiu y 10 mi
crepuibHOro 0,9 % poszuuny NaCl; mogesnb auc6iosy —
nrypaMm i3 [OUTHOK BOZOK JABAIA aHTHOIOTHK
niakominuH (AT ®@apmbpipma «Japrums», Yipaina) y
no3i 70 Mr/kr >kMBOi Bard YOPOAOBXK 5 Ii0, SKHUA
MPUTHIYY€E 3pOCTaHHA MPOOIOTHYHOI MiKpOQIOpH:
0idimymbakTepiii Ta makrobarwu. Po3paxyHOK 03
JHKOMIIIMHY POBOJIVIIH 13 YpaXyBaHHAM 00CATY BOAH
110 BUIIMBAETHCS TA )KUBOI MACH TBapHH.

Yepes 7 nmib micas MOJEIIOBAHHS IMATOJOTIT
BBOJMJIM  JIKYBaIbHO-TIPOQUIAKTHYHUN — KOMILIEKC
ynpogosx 30 ni6. Kommiexkc BkIO9aB Ipemapard 3
AQHTHUOKCHUJIAHTHOIO, IMYHOCTHMYJIFOBAJIbHOIO,
pPaHO3arolBAILHOI0 Ta MpOTH3anaibHO0 aieto. Ilo
3aKiHYEHHIO eKCIIEPUMEHTY Y IIYPiB i3 XBOCTOBOI BEHH
3a CTaHAapTaMHM OlepaliiHuX npouenyp Jaboparopii
poOuiaM Ma3oKk KpoBi Ta MpoBoAWiM 3abip KpoBi
OJTHOPA30BUMH  KaNUIIPHUMH  3a0ipHUKaMHU  JUIs
BH3HAYECHHS T€MATOJIOTIYHNX MOKa3HUKIB. 3a0ip KpoBi
Ta IPOBE/ICHHS €BTaHa3il y IIypiB YCiX JOCIITHUX TPy
3MIMCHIOBIM ~ TICJHsI  momnepenHboi  24-roguHHOL
JenpuBamii ki, TpW BIIBHOMY JOCTYMi 10 BOJH.
EBranasiro TBapUHaM 3I1MCHIOBAIIA i
TIONEHTAIOBUM HapKO30M, KU BBOJIHITH
BHYTPIIIHBOUYEPEBHO y 1031 40 MI/KT.

Y cupoBaTmi KpOBi IIypiB BHU3HAYANId 3a
3araJbHONPUHHATUMH METO/IMKaMHU MapKepu
3arajeHHs — aKTUBHICTB €J1acTasu, piBeHb MaJIOHOBOTO
miampaeriny (MJIA) mo € KIiHIEBHEM HPOIYKTOM
MIEPEKMCHOTO OKUCHEHHsI JiminiB. Takoxk, y cupoBarii
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KpOBI BU3HAYaJIM aKTUBHICTH JIy>kHOT pochaTazu (JID)
3a JIOTIIOMOTOIO 3arajibHoNpuitHATHX MeToaiB [10].

[Ipu craTrcTuaHi 00pPOOI OTPIMaHUX Pe3yib-
TaTiB BUKOPHCTOBYBajJacsi KOMII'IOTEpHA IporpaMa
STATISTICA 6.1. s oIiHKH IXHBOI JOCTOBIPHOCTI Ta
MOXMOOK BUMiproBaHb. CTaTUCTHYHO 3HAYYIITY BiAMiH-
HICTh MK aTbTepPHATHBHUMH KiUTbKICHIMH O3HAKaMH 3
PO3IOIIOM, BiJIIOBIIHUM HOPMAaJIbHOMY 3aKOHY, OIli-
HIOBaJIM 3a JONOMOroo t-kpurepito Cterogenta. Piz-
HUII0 BBaXKQJIM CTaTUCTUYHO 3Hauymiowo mpu p<0,01
[11].

Pesyabratn Ta iXx o0roBopenHsi. PesymnpraTtu
aHaJi3y BU3HAUCHHS y CHPOBATII KPOBi IIypiB Mapke-
piB 3amaneHHS — aKTHUBHOCTI emactasw, piBHA MJIA
SKAH € TIOKA3HUKOM TIEPEKUCHOTO OKUCHEHHS I iB Y
OpraHi3Mi Ta MapKepOM €HIOTeHHO1 IHTOKCHKAIIil, a Ta-
KOXK MapKep XoJecTa3y — aKTHBHICTh ITy)KHOI ¢oca-
Ta3W MPECTaBICH] Y TaOIHIII.

OpnepxaHi pe3yinbraTy 0i0XIMIYHOTO aHali3y CH-
POBAaTKM KPOBi CBiM4aTh MPO CTATUCTHUYHO 3HAUYIIE
30UTBPIIICHHS MapKepiB 3amaneHHs B MIypiB 2-0i rpymnu
Ha TJIi EKCTIEPUMEHTAILHOTO MOJEIIOBAHHS TBApHHAM
imyHOnUOIIUTY Ta nucbioly. BusmieHo, mo akTHB-
HICTP €JTacTa3| i/l BIUINBOM JIIHKOMIIIHY Ta ITUTOCTA-
THKa uKIopochaHy y CHpPOBATIi KpOBi HIypiB 2-0i
rpynu 3Ha4HO 30uThIIMIack y 2,0 pasu (p < 0,001) a
piBers MJIA y 2,3 pasu (p < 0,001) moxo naHnx KoH-
TPOJILHOI IPYyIH, IO CBIJYUTH PO PO3BUTOK 3allajb-
HOT'O TIPOIIECY Ta 3arajbHOr0 OKCHIATHBHOTO CTPECY B
opraHisMi mypiB Ha (oHi moegHanoi martoiorii. [Tix
4ac OKHCHIATHBHOTO CTPECY Ii 3MiHH IPUBOIATH IO
ITOCHJICHHS MIPOIIECiB IEPEKUCHOTO OKMCHEHHS JIIITi IiB.
AKTHBI3aIlil TIPOIECIB BUTBHOPAIUKAIBHOTO OKHC-
HeHHS nix BmmBoM APO IpU3BOANTH A0 MOCHICHHS
MIOJI, nectpykuii HyKIETHOBUX KHCIIOT, OKCHUTEHA3HOT
Monudikarii mpoTeiHiB Ta ByTJIEBO/IB, IO € HACTIAKOM
METabOoJIIYHUX TTOPYLIEHb B KIITHHAX.

Tabmums

Bnums JIIIK Ha piBeHb MapkepiB 3anajieHHs i XoJiecTa3dy B CHPOBATIi KPOBi LIypiB 32 yMOB CYKYIHOI na-
ToJI0Til iMmyHoedinuTy Ta Aucbdiosy, M+m

IToka3zauku . . . . ..
AKTHBHICTb €J1acTa3H, BMmicT MaJIOHOBOTO [iajib- AKTHBHICTB JyXHOT (hoc-

Tpyn MKKaT/J1 JIeTi Ty, MMOJIB/TT (arasu, MKKaT/I
rll':igTaKTHa rpyna, 145,8+11,7 0,57+0,03 1,73+1,20
2. CykymnHa mnaro- 300,7+£23,8 1,30+0,10 3,86+0,32
Jjiorisa, n=10 p<0,001 p<0,001 p<0,001
3. CykynHa mnato- 200,3+15,7 0,72+0,05 2,15+0,18
JOTist  +KOMILIEKC p<0,01 p<0,02 p>0,1
mpemnapartiB, n=10 p1<0,002 p1<0,001 p1<0,001

[IpumiTka: p - ZOCTOBIPHICTH BIIMIHHOCTEH 0 TTOKA3HWKA B IHTAKTHIH TpyIIi;
P1 - TOCTOBIPHICTP BiIMiHHOCTEH 10 TTOKa3HHUKA B TPYIIi «CYKYITHA ITATOJIOTis.

TpuBane, HOJEHHE 3aCTOCYBaHHS KOMILIEKCY
NpenapariB CHPHUSIIO TaIbMYBaHHIO PO3BUTKY IOPY-
IIEHb IPOLECIB IEPEKUCHOTO OKUCHEHHS JIIIIJIIB Ta 3a-
MaJICHHsI Y CHPOBATII KPOBI IIYPiB 32 YMOB IMOETHAHOT
naroJorii — imyHoaudinuty ta nucoiosy. [Ipu npomy,
AKTUBHICTP €JIaCTa3| BipoTimHO 3HU3WIACh Ha 33,4 %
(p1<0,002), a ymict MJIA Ha 26,3 % (p1 < 0,001), 1o
CBIUUTH PO TMPOTHU3ANAIBHI BIACTUBOCTI PoO3polire-
HOT'O JIIKYBaJIbHOTO KOMIIJIEKCY.

Jlyxna pocdaTasza — e pepMeHT, Mo € MaApKEPOM
CTaHy NeYiHKH, )KOBYHUX IIUISAXiB, KUIICYHUKY, KICTKO-
BHUX TKaHWH Ta IaneHTu. PiBeHb J1yxHO1 docdaTasu
MiABUIIYETHCA NIPH PYHHYBaHHI MEYiHKOBUX KIIITHH Ta
MEePEIIKOAl BiATOKY YKOBYi, 110 TPU3BOIUTH 10 PO3BU-
TKY X0JIecTa3y. I3 liTepaTypHHX JKepel BiJoMO, 10 Ha
TJIi OHKONATOJIOTIi Y XBOopuX 301nbmmeHHs JID cBiunTh
PO YIIKOJDKEHHS IEYIHKY CIIPUYNHEHE XiMioTeparnes-
TUYHMMH TpenapaTtam, 10 NMPHU3BOIUTH O HOAANb-
mIMX mpo0JeM 3 BUBEJCHHSM XoBYi. [IpoBeneHi Hamu
610XiMIUHI JIOCII/PKEHHSI CUPOBATKHM KPOBI IIypiB BH-
SIBUJIN Yy 2-11 TOCHIJHIN TPyTIi B yMOBaX MOJICIIIOBaHHS
iMyHOe(hIUTy NpenapaToM IUKIopochaH Ta JiHKO-
MIIITHOBOTO J¥c0i03y MiABHIEHHS aKTUBHOCTI JID y
2,2 pasu (p < 0,001) BiAHOCHO AaHMX KOHTPOJBHOT
TPYIH, IO CBIAYHUTH PO PO3BUTOK XOJIECTA3Y.

[ITonenHe nepopanbHe BBEACHHS KOMIUIEKCY TIpe-
napatis npoTsarom 30 ai6 TBapuHaM Ha (OHI eKCIepH-

MEHTaJIbHOTO MOJEIIOBaHHS iMyHOAehiMTy Ta 1ncOi-
03y 3aro0iraiio siBUIIaM xoJjecTtasy. BusiieHo, mo ak-
TUBHICTH JID m0ocTOBipHO 3MeHIMIach Ha 44,3 % (p1 <
0,001) o BiHOLIEHHIO JI0 TIOKa3HUKIB 2-01 IPYIH MO-
JIelib CYKYIHOT MAaToJIOrii, Ta MiATBEPIKYE ePEeKTHB-
HICTP JIIKYBaJIbHOI Tepartii.

BucHoskn:

1. MopenroBaHHS iMyHOIEIHTY Ta TUCOiIO3y ¥
IIypiB 3yMOBHWIIO pi3Ke IMiJBUIICHHS B CHPOBATII Map-
KepiB 3amalieHHs 1 CHJOTCHHOI IHTOKCHKAIii: aKTHB-
HICTH HEHTPO(IIBHOI enacTasy 3pociia MpUOIU3HO Ha
106 %, a piBerr MJIA — Ha 128 % nopiBHSHO 3 HTaK-
THUMHU TBapuHaMu. OJHOYACHO aKTUBHICTh JIYXKHOI
¢docdarazu migsummnacs Ha 123 %, 1m0 CBiTINTH TIPO
VIIKOJDKCHHS TEYiHKH 3 PO3BUTKOM Xxojecrtasy. Lli
3MiHH Bi1OOpaXkatoTh IHTEHCHBHY HeUTpodinpHY iH(DI-
JITPALII0 TKAHWH, POTEOTITHYHE YIIKOKEHHS Ta re-
HepaJli30BaHUH OKCHIATUBHUI CTPEC 3a YMOB IO€THA-
HOI IaToJIOTii.

2. 3acrocyBaHHS JIKYBaJIbHO-TIPOQLIAKTHIHOTO
KOMIUIEKCY CIIPHSUIO JTOCTOBIPHOMY 3MEHIIEHHIO TPO-
SIBiB 3alajieHHs 1 XoJiecTasy. 30KpeMa, aKTHBHICTb eJla-
CTa3M y sICHaX IIypiB TOCTOBipHO 3HM3MIAch Ha 33,4 %,
a Bmict MJIA —Ha 26,3 % (p1 < 0,001) BimHOCHO MOKa-
3HHKIB TPYIH 3 MOEIHAHOIO TMATOJIOTiEl 0e3 JIKy-
BaHHA, IO BKa3ye Ha CTa0ii3ami0 KIITHHHAX MEM-
OpaH, 3MEHIICHHS TPOTEOTITHYHOT arpecii Ta BUpaxe-
HUW TIPOTHU3ANaIbHUN €PEeKT KOMIUIEKCY. AKTHBHICTh
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ayxHOi  ¢ocdarasm  3MeHmmiaace Ha 443 %
(p1 < 0,001) y mopiBHSIHHI 3 HEJTIKOBAHUMH TBapHHAMH,
10 MONEPEAWIO PO3BUTOK XOJECTa3y Ta IOKPAIIUIIO
(hyHKIIOHATFHINA CTaH TEYiHKH.
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