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I'AMBOPO KACAJIVIUT'U

Maxmyooe DPapx00 baxooup yanu
Tepmu3z oasnam mMyxaHoOuciux 6a azpomexHoI0UsNAPYU YHUBEPCUMEMU
Bemepunapus meouyunacu mavaum tynaruwu 2-6ockuy manradbacu
farhodmaxmudoviwemail.com
https://orcid.ore/0009-0008-5723-4656
Telefon ragam: +998 93 215 53 06

Aunomauyusa: Ywoby maxonaoa mosykiapoa yupatiouearn Iambopo
Kacaneu (1oKymau Oypcum)Hune SnuU300MON0SUK XYCYCUAMIAPU, KY32AMY8YUCU,
namoeenesu, KIUHUK Oeneunapu, namoao20aHamomux y3eapuuiiapu, OuaeHoCmuKacu
6a npoghunakmuxa uopanrapu épumunean. Kacannuk acocan éw sxcyscanapoa yupao,
G abpuyuii xarmavacu 8a UMMYH MUUMUHUHS WUKACMAAHUWUY OUTAH MABCUDIAHAOU
Xamoa nappaHoauuIuK XyoiCcaluKkiapuea Kamma ukmucooull 3apap emkazaou.
Maxonada supychune mawiku myxumea YuoamauIUey, KU wyuiapu, iabopamopus
mawixuc ycyanapu, ouggepenyuan OuacHOCMUKACU 64 3AMOHABUL BAKYUHAYUS
oacmypnapuHune axamuamu kKewe oOaén smunead. Kacannuxuumne onounu onuwoa
gemepuHapus-canumapusi maoobupiapu 6a Y3 8aKmuod SMAAul UWLIAPUHU amaned
owUpUWL XA KUTY8YU AXAMUAM2a 320 IKAHAUSYU MAKUOTAHSAH.

Kanum cyznap: ['ambopo xacannueu, oKymau oypcum, supyc, pabpuyuil xarimauacu,
Jrcyocanap, ouazHoCmuKa, 8aKyuHayus, UMMYHUmMem, npoghunakmuxa,
INU300MONO2USL.

["ambopo kacamuru (FOKyMIIH OypCUT, IOKYMJTA HEKPO3) YTKUP KeuaauraH KOHTaruo3
Kacamuk Oynu0, 2-15 kyHnuk »xyxkanappaa yupaiinu. HMuaknap ¢aoausTHHUHT
Oy3unuim, Oyipak Ba (habpuila xanTadaIlapUHUHT SUUTUFIAHUIIN XaM/la KeHTaluIm
OMJIaH KeJaau.

Kacannmmk acocan caHoatiamrad nappaHIaquniivK Xy Kaaukiapuiaa, alHukca opousep
XY)KaJIMKIapuaa TapKadulld aHUKJIAHTaH. YHUHT Keau0 YHMKUII cababiaapuHu
MyTaxacCHcliap 4eT JIJIaH 0JIM0 KeJIMHTaH nappasaanap aed xucoOmaiaiu.
Kys3raryBuucu. OwibTpianyBud BuUpyc OYnuO, peoBHpyciap Typyxura MaHcyo.
Bupuon karramuru 50-70 MM, 3koca’ipuk cummerpusra sra Ba 90% oxcui, 10%
PUOOHYKIIEUH KHUCJIOTa CaKjaian. BUPpYCHHHT MKKHTA CepOTUNH aHWKmIaHraH: Cu-1
Ky xanapaad, 23/82 aca Kypkanap/iaH axpaTuiraH.

Bupyc »¢up Ba xjopodopmra unaamiid. buHo numpgaru €rod Ba MeTaiiap YCTKH
KHCMUIa BUPYC Y3uHUHT daosmuruan 122 kynraya caknaiau. CyB, eM Ba Te3akaa 52
kyH simmaiinu. Y pH 7,0-7,5 na aucOuii ungamiu Ba umkopau pH ra ce3uimyBuanaup.
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Bupyc 60 °C pa xuzaupwiranaa 90 munyt, 25 °C ga - 21 kyH, munyc 20 °C na
CakJIaHTaH/aa Y4 Wuil (paoJUIMTMHU CaKJIaliIu.

My3snatuin Ba 3pUTHII BUpycra Tabcup Kunmanau. 20% au >¢up sputmacu Ounan
unuioB Oepunranga 18 coar, 20% mu xmopodopm sputmacuaa 10 MuHyTrava
Vnmaitmn. Opatnaru ne3uddexnron Bocutanap (1% mu ¢penon, kpe3oit, popManuH) 1a
1 coar nuuna ynaau. [leHUIUIINH Ba CTPENITOMULIMHTA YK IAMJIH.

['amOopo KkacayquMrd BHPYCH TOBYK SMOPHOHMHUHT AJUIAHTOMC OYIIIMFUra EKU
XOPUOAJIAHTOUC Tap/lacura IOKTUPWITaHAa SXIM ycaaud. Y (aoyuMruHy sKkuiiia
HaMOEH KuiuO, sMmOpuonnapHu 3-7 kyHaa Vaaupanu. BupycHu 20-25 KyHIHMK
KYxKajapaa YCTUPULL MyMKHUH.

HNxrucoauii 3apap. Kacammk KailJ KWJIMHIAH NappaHIauyiIvK XY KaJIUKIApU KaTTa
MKTHCOJIUM 3apap Kypaau, YyHKA OyHAal XY KaJIUKIApHUA COFJIOMJIAIITUPUII KHUUHUH
o0ymuob, y3ok mynanarra uy3winb keraau. XK¥yxkamap opacuma ymum 5-30 dowus
aTpoduia Ky3aTuiaau.

nu3ooTtoorusicu. Bupyc xyxanap kacajmiaHral BakTAaH Oomuiad UKKU Xadraraya
rYHr OwiaH axpanud Typaau, OyHIa Tymiama, Karakda, ac0o00-ycKyHa Ba €M
udnocnananu. [lappannanap oru3 xamaa Ky3 Ba OypyH HIMIIHK MapAajiapd OpKaJid
3apapiaHaad. BupycHUHT Oup TOBYKXOHaJaH OollKacura mappanjaa OoKapJapHUHT
KUHUM-KeJakjiapy, mnohad3ammapu Xamja ac000-yCKyHamap OpKaldu YTHUILIU
aHUKJIaHTaH.

Bupyc y30k Macodanapra €sBoiin mappangajiap opKaiu TapKajiaau. Y TyXyM OpKaJlu
Ba adporeH My OWIaH XaM YTHIIIA MyMKHH.

['amM6opo Kaca/umMrd OYyifMdya SHM300THK XOJNATHH AHMKIA y49yH Y30eKHCTOH
PecniyOnukacuHuHT Xap XWi reorpaduk 30HaNapuja >KOMIalraH TymT Ba TyXyM
ETUIITUPUIAAUTaH OUp HeuTa MappaHAadyWINK XYKAJIUKIapy TEKIIUpUIraHaa
YJIAPHUHT XaMMacH/1a KacajluK OOpJIUTY MabilyM OYIIIH.

Kacammuk duimHUHT XamMma Qaciauga yupailad, ailpum xojuiapaa y SIIAPUH Kedau.
Hocornom xyxanuknap ['amOopo kacamiurd koJMOaKTEpuo3 Ba MyJUIOpo3Tepiama
KacaJUIMTH OWjIaH OMpra KeUUIu aHUKJTaH IH.

Kannuk OGearmnapu. KacaumukHUHT OWpUHYM KIMHUK —O€ITWIApH MO
Kyxkamapna 2-3-KyHH HaMo€H Oynu0, y omatma 7 KyH JaBOM OTaiH. Vran
nappanjgaigap OYilHM Ba OEKIapUHM TEKUC Yy3aTHO ETraHiurd KypUHaIH.
KacammukHuHT OMpUHYN OEITHCH OK-CapFUIl CYBACK CYIOK MY KeTHUIIUAUp. bupmaan
vinTaxa WyKoJiaau, Tatriap Xyprhasau, aenpeccuss pyul Oepaau, Oomr Ba OYHHMH
KayThpad, kacan nmappasja oupaad yiaub xonaau. Pecriupatop Oenrunap Oynmaiiau.
KacamnmukauHr 2-3-KyHnapu Kym xyka HOOyn Oymaau. ['amOopo kacayumiru YTKUp
KeUaauraH MappaHIadiIuK XY>KaauKIapuaa KaCaUIMKHUHT KIWHUK Oenrwmiapu 25
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KyHiIuK €mra Ttyrpu kenaau. OnaTaa KacaNIMKHMHT OyHIall KeduIld CHOpaauK
XxapakTepra sra 0ynu0, acocaH SHrM OJIMO KEJMHTaH Ba dMIIAHTaH NappaHjaiapia
Ky3atuiaau. Kacamianu6 Ty3anras xkyxanap KaMKOH, OPHK, PaXHT, YCHUIIAaH KOJITaH
06y10, 03yKaHH EMOH Xa3M KHJIAIH.

IHaToJsioroanaromuk y3rapuuuiap. Kacan, ynaupunran Ba yiraH nappasHajgapHU
&pub xypwiranga ¢gadbpuiia xanragacu 2-3 MapTa KarTajaliraH, MUK Tapaajiapy
IIMINTaH Ba KOHTa TyaraH 6yau0, orup xoiuiapaa oypca oyuuuruaa GuOpuH KaTjiaMu
kypuHaau. Myckymnap cyBcu3 Ba okapran. Kykpak, koMar, COH MYyCKyJlapuaa Ba
OILIKO30HHHMHT IIWUIMK MapJacura KoH Kyiwirad. byiipak karranamras, TVK *Kurap
paHria, KaHajdajaap/Aa 3¢a CUMANK KUCIOTACH TYTUIAHTaH.

Juarno3. I'amOopo kacayumru OOHIKAa KacaJUIMKJIapra yxijami, THUIMK KedraHja
KJIMHUK Oelrujapyd Ba NATOJIOTOAHATOMUK Y3rapuuuiap Oyin4ya JUarHo3 KYyHull
0COHpOK. KacamaumkHUHr OOoLUIaHWII JaBpuja €KW aTUIUK KeuraHjaa jJadbopaTopus
TEKIIUPUIIUTApY (BUPYCHU TOBYK IMOPHUOHHUAAH aKpaTHO OJUII, OMOCHMHAMa KYWHIII,
CEpOJIOTUK peakiiysl) OuiaH aHUKJIAll MyMKUH. Bupyc omarna 3apapianran Oyipax,
nyak, (habpuila xanTayacuiad axxpayiaju.

JlabopaTopusira TEKIIMPHUII YUyH YITaH MappaHaaiapAad Kiloaka XajaTadacu, Oyipax,
xKurap, Talok robopwianu. [lappannanapaaH HaMyHanap KacaJULTMKHUHT OUPUHYU
KJIIMHUK Oenrucu naiao Oyiaranaa oJMHaIu.

[TatronoroaHaToMHK HaMyHaHW XOBOHYaJa SHUYMJIAIU Ba ¢u3uosnoruk spurma (1:10)
kymmnaau. Onunran 10% nm cycnensusiuu munytura 3000 mapra aitnanaaurasn
nentpudyraga 15 munyT nentpudyra kunuHagu. Ycrunaru cyrokiaukka 100 Th-mn
neHuIUIMH Ba 100 JIeKr-mul CTpENTOMUIMH Kymuiaau, copyrruyaa (4°) 6-12 coar
CakJiaHaIu Ba MOWWJI TMappaHJaIapHUHT HIMOPHUOHJIAPUHM  3apapiail  Y4yyH
WIUTATHIIAIN.

3apapiaii yuyH ["amMO0po kacayuiiru Ba 00o1iKa I0KyMIH KacaJutukiiap OViinya COFjioMm
OynraH Xy>KajaukjapAaH OJIMHraH 9 KyHJIMK TOBYK 3MOpPHMOHM MUUIaTHIaIu. Tyxym
MY4YOFUHU TemuO, 2-3 MM YyKypauKaa TeKIIMpuiaauradH HamyHa 0,2 Ma xaxwmiaa
o0opmianu. [1ydokmarn temukka napaduH Kyiwiaad. IMOpUOHIAp TepMOCTaTra
xounamtupwiagu Ba 10 kyn 37°C nga wunHkyOammsra kyhunaau. WukyOanus
KapaSHHUIIA CyTKaa OHp MapTa OBOCKOIHS YTKA3HIaAd. Y IIraH SMOPHOHIAPHH OJIUH
2-3 coar 4°C raya coByTWJIMO, Iy KYHM OYMII Kepak. THpPUK 3MOpPHOHIIAp XaM
nHKyOarussHuHr  10-xkynu 4°C  rada COBYTWIAJIM Ba OYWIaAW. OMOpUOHIAP
3apapiiaHraHjiad KeiuH 3-7-KyHHu Yica, cenuduk XucoOaaHau.

Varan Ba ycumman KonraH SMOPHOHIApIAH CTEpHN NpoGHpKamapra (xap Oup
AMOPHOHJAH ajoxuja) aanTonc cyrokauru onuHaau Ba ['TIA, I'TIb na 0,2 MM 3xu6
TO3JIMKKA TEKIUpuiaaau. Jxkmanap tepmocraraa 37°C na S KyH cakJiaHa/IH.
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BupycHu axpaTu® oJsdil, YHUHT TATOTEHJIUTMHM YpraHuIl Xamja KacaJUTMKHU
AKCIIEPUMEHTANl KEATUPUO YHKApUII YUYYH KyKajlapiaH OuocuHama OJUHAIM.
3apapnaniga 20-25 KyHIUK KYyXanapaad goinananuiaay. TeKmupuiaaurad HaMyHa
10-15 kynnuk >x¥ykamapuunr Oypuura 0,5 mun mMuknopaa robopunaau Ba 15 kyH
Ky3aTwiaau. buocrnHama HaTwkanapu KaCaJUIMKHUHT KIMHHK HAaMOEH OYIUIIM Ba
MaTOJIOTOAHATOMHUK  y3rapuliiap, KEYMKKaH BaKTAa KOH 3apaobujga Maxcyc
AHTUTEJIOJAPHUHT  TONMMJMIIMIA Kapa® OaxosiaHagu. JluarHo3Hu ceposiorak
tacaukiam yayH PJII1 peakiusicu Kyanuiaad. AHTured cudarua TOByK SMOPHUOHH
XOpHUOAIIIAHTOUC NapAacuIaH Tal€piaaHraH MaxCcyC aHTUT€H UIUIATHIIAIN.
Pecny6mnuka WIMHI-UILTA0 YUKAPHUIILI nappaHAaaqrInK BETEpUHAPHS
7a00paTOPUACUHUHT MabAyMOTH OYilM4Ya, KYMUMWIMK XYy KaJIMKIapAa Kyxaiaap KOH
3ap100ua IOKOPU TUTPJIa AaHTUTENIO0Iap OOPJIUTH aHUKJIAHTaH.

Juddepenumnan quaraos. 'am0O0po kacammuruau MHGEKIUMOH OpoHxuT, Helokacna
KacaJuru, Mapek kacayurd, JuMmdou i seikos3, Payc capkoMacu, KOKIHINO3,
MPOCTOTMHUMO3, HE(PpPO30HEDPUT, aJICHOBUPYCIU AaIJIACTUK AaHEMHs, >KUTap Ba
OylipakHu €F OOCHIIM CHHAPOMH, aBUTAMUHO3 «A», Xap XWi 3axapiaHuniaad dapk
KHJIa OWJIMII KepakK.

Keitunrn immnapna I'amOopo Kkacayuwrura Kapiid SMJaHTaH —Mappasjainapia
AHTUTENIO JapakKaCMHU aHUKJIAIl YYyH KEHETUK UMMYHO(MEPMEHTIIU YCyJ TaBCHUS
ATUIITaH.

Onaunu oamum. YMyMH BeTepuHaApHs-CaHUTapusl TaAOUpiapu mappaHIavdnIuK
Xy kanukiaapuau ['amO0opo Kacamuuragan TYJIUK COFJIOMJIAIITUPUIITHE TabMUHIIANIH.
[yHuHr yuyyH Oy KaCAJUWTMKHUHT OJIIMHU OJUIN Ba HYKOTHIN OViHWYa KOMILIEKC
TanoupiapaaH Oupu Maxcyc npoguiIakTHKa-BaKIMHAIMS Xucoomanaau. by makcamna
TUPUK Ba WHaKTUBalMsUIaHTaH BakiuHanap kKywianwiaau. AKllna IMam6opo
KaCaJUIMTUHUHT OJIIMHU OJIMII YUYyH SpaTUiraH TUPUK BakiuHa Burgine 14 xyHmuk
KyKalmapra M4Yagural cyBura KymuO Oepunanu. WkkuHum Maprta 35 KyHIWMruaa
sMiaHaau. YuuHuM smam 17 xadrana moitin aacopOOaTBakiinHa OWIaH YTKa3uIaIu.
By Tupuk BakimHara Huc6aTaH oHa TOBYKJIApHHU Y30K XMMOS KUAJIaJAW Ba FOKOPH TUTPIa
CaKJIaHA/IH.

1978 #tvmu osmanaust hupMacu oiumiiapy TUpUK Bakiuaa-HoOwumuc (mramwm J[-78)
HU sipaTAWjiap, y nappaHjanapia MacT aHTUTENoJa XaM HMMYHCYIpeccus Maijo
kunMaian. Tyxym kunaguran skyxkanap Novi vae. Cumboro BakuuHacu OwiaH
SMJIAHTaH OHA TOBYKJIApAaH OJMHIaH O0yica, 21-28 kynnuruaa Oy BakIMHAHU HUUPUO
AMJIaHaJId. DMJIaHTaH OHA TOBYKJIap/AaH OJIMHraH Oyica, 14-24 KyHIMruaa SMjaaHaIu.
WNkkuHYM smmam nHakTUBaIusianran HoOwumue (mramm 228-1) BakmuHacu OuiiaH
TyXyM KHJIAIIUAAH Y4 XadTa OJauH MycKyu opacura 0,5 Mt 1o3aja sMIiaHau.
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Arap oHa ToByKJap uHakTuBalusuiaHran Novi vae. Cumboro BakuuHacu Owuiia
SMJIaHTaH OYiica, ryuITra TOMmUpUiIaaura xyxanap 17-23 KyHauruaa, sMjaaHMara
oynca, 7-14 KyHIUTHIA SMIIaHAIH.
Nranmus Ba cobuk FOrocnaBusia oHa TOByKIapra KyUTaHWIAIUTaH SMYJIbCHHBAKIIMHA
OpraHu3M/Ia IOKOPpHU Japakaja NPeHUNUTAUsIIOBYM aHTUTENIO0 X0CUI Kuiaau. byHnaii
OHA TOBYKJApAaH OJIMHTaH >KyXajgapJa XaM TyMopal aHTUTENO0 KypcaTKuuilapu
IOKOpH OVaau.
Opaniy3 ¢upmacu Rhone Meriaex KacaJUIMKHUHT OJIIUHU OJIMII YYyH THUPHUK
kyputwiran Cumborae CT BakuuHa TaBcusi dTraH. bupuHum smiam 7 KyHIUK,
MKKUHYM SMjam 21 KyHIHMK >kykanmapaa yTkazwiaad. KeMnHYalInK TyXyM Kuja
oomwamugan 2-4 xadra onauMH MyCKyJIM opacura €ku tepucu octura 0,3 M no3ana
WMHAKTUBAIUsJIaHTaH MOMUI afabioBaHTIM Cumboritla BakimHacu 1000opuiiaiy.
BytyH uTTudoK mnappaHIauuMiIMK WIMHA TEKIIUPHUII BETEPUHAPUS HHCTUTYTHUIA
(Cankr-IletepOypr) TUpUK KypyK BUPYC BakllMHa sipaTwira, y ¢iakonnapaa 1500-
4000 no3ana (BUPYCHHUHT KOHIIEHTpAIUsicUra Kapab) YnKapuiaiu.
Hocornom €xku xaBdum xykanukiapaa >kyxanap 7-10 KyHIMruga WUApPUIT WYIH
owian ukku mapra 10-14 xyH opanatu6 smuanHaau. UMmynuter 21 KyHIaH KeWWH
OoonnranuO, 2 oif TaBOM ATajH.
[ynpaii  KuinO, AMNU300TOJOTUK  TEKIIMpUILIAP, KIMHUK  Ky3aTuIiap,
MaTOJIOTOAHATOMUK €pUO KYpuIll Ba JabopaTopusi TEKIIMPUIL HaTuxkaizapu ['ambopo
KACAUTMTHMHUHI  Y30CKHCTOH  PecrnyOIMKACHMHMHT  MHPHK  MapaHmaqiiIbK
XY KamuKiIapuaa TapKaJITaHIUTUHUA Kypcataau. by - kacammukHUHT OyHIaH KEeWHH
TapKaJIUIIUra Wyn KyWMaciauk Ba 3apyp NpodUIAKTHK 4YOpa-Taa0upiiap KYpUITHU
TaK030 ATaau.

XyJoca:
I'ambopo kacamauru €mr TOBYKJIapJla yuypalWauraH HOKOPHM KOHTaruo3 BUPYCIU
Kacayuik 0ynu0, acocan GadbpuIuii XxanTayaCuHU IMKAcTIa0, OpraHU3MHUHT UMMYH
THU3UMHHM  cycatupamu. by aca  KyKaJapHUHI  YCUIIAH  KOJIMILH,
MaxCyJJOPIUKHUHT TTACAHUIIN, UKKUJIaMYU HHPEKIHMsUIapra MOMMJUTUKHUHT OPTHUIITH
Ba MKTUCOJWN WYKOTHUIIJIAPHUHT KYTIAHHUIITUTa OJTM0 KeJa Iu.
Kacannukau 6apBakT aHUKJIAIIIA STIM300TOJIOTUK MabIyMOTIap, KIWMHUK OENTHIapH,
MaTOJIOTOAHATOMUK V3rapuiuiap XamJla BUPYCOJOTHK Ba CEPOJIOTHK JlabopaTopus
TEKIIUPYBIApU MyXHM axaMuar kacO staau. ['ambopo kacammuruau Hbrokaci
Kacayuiuru, HQEKIUOH OpoHXUT, Mapek Kacaauri, TuMQon 1 JIeKo3, KOKIIUIUO03 Ba
OolllKa KacaJTMKJIapJaH TYFpu (apkiamn camapalid TallXUC KYWWUIIHUHT MYXUM
mapTH XUCOOIaHaIH.
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KacannukHuHr oniuHu onuiaa OMoxaB(CU3IIUK Tajlabnapura KaTbui pros KHUIIUII,

BEeTEpUHApUsI-CAHUTApUs TaAOUpIApUHU MYHTAa3aM amajra OUIIMpHUIL, O3yKa Ba

CYBHUHT cH(ATUHU HA30paT KWIUI, XYyKaJTWUKIapra BUPYC KHPUO KEITUITUHUHT

OJIIMHU OJIUII XamJa Ky KaJapHu €IIMra MoC paBULIA PEXAIA BaKIMHALUSA KHAJIULII

SHT caMmapaliy yopauap XUcoOaaHaau.

Xynoca xkunub aitranga, ['aMOopo KacaquMrura Kapioyd Kypauiuiiga 3aMOHaBHid

JIUArHOCTUKA ycCyJulapuJaH QoiilaJaHull, camapalid BaKIMHAIUS JacTypiapyuHU

KOpUM OTHUI, DSIU300TUK MOHUTOPUHTHM Ky4yaWTUpHUII Ba OHMOXaBCUBIMK

YyopajapuHU TYJIUK TaAbMUHIIAI MAPPAHIAYUINK XYKaTUKIAPUHUHT COFJIOM (DaoausT

IOPUTHIIHN XaMJla UKTUCOUN OapKapOpJIMTUHU CaKJIalia MyXuM aXxaMHsITra ara.
Aoabuémanap:

C.M.BsieneBckuid. Xycycuu anuzooronorus. M. 1961 r.

[TonsixoB A.A. «Berepunapnas nesundpexuusi». M, Konoc. 1975 ron.

Cocos P.®@. Onuzootonorusa. M. «Kosoc» 1974 r.

M.I1.ITapmanoB Ba 6omikanap. dnuzootonorus. T.1996 .

Ber konyHumnuk T.1. 2. 3. 4. ToukeHT.

M.I1.ITapmanoB Ba 6omikanap. dnuzootosnorus. T. 2006 i.

M.I1.ITapmanoB Ba 6omkanap. Snuzootoaorus. T. 2007 i.
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THE SUCCESSION OF INTESTINAL MICROBIOTA IN CONDITIONS OF
EXPERIMENTAL POST-CHOLECYSTECTOMY SYNDROME

Nurullayeva Sh.M., Tastanova G.Y., A.M. Xaydarov
Samarkand State Medical University, Tashkent City Emergency Medical Care
Clinical Hospital, Tashkent, Uzbekistan

Abstract
Cholecystectomy is a frequently conducted surgical intervention that modifies the
storage and secretion of bile acids, resulting in a continuous flow of bile and a
disruption of the enterohepatic circulation. These changes may lead to increased
exposure of the colon to bile acids and an imbalance in gut microbiota, potentially
triggering intestinal inflammation, metabolic irregularities, and various long-term
complications. Nevertheless, the precise mechanisms and clinical ramifications of
these alterations remain inadequately elucidated. This review seeks to consolidate
existing evidence regarding the effects of cholecystectomy on the composition of gut
microbiota and its possible links to metabolic changes and clinical outcomes.
This study emphasizes the importance of regular bacteriological examinations in
patients with fever persisting beyond seven days, as well as the identification of
pathogenic serovars, their virulence factors, and antibiotic susceptibility profiles.
Keywords: Cholecystectomy; gut microbiota; dysbiosis; bile acids.
Objective
A total of 35 mice were selected for the experimental group and 35 for the control
group, and the study was conducted at the Farmacology Institute's research laboratory.
Bacteriological analyses were carried out at the bacteriology laboratory of the City
Emergency Medical Assistance Clinical Hospital.
Materials and Methods
Stool samples and wound smears were collected and subjected to bacteriological
culture according to standard microbiological protocols. A narrative review was
conducted based on published clinical and in vivo studies evaluating microbiota
changes after cholecystectomy. The associations between microbiota alterations and
bile acid metabolism, intestinal inflammation, and metabolic outcomes were also
examined.
Key Content and Findings: Cholecystectomy leads to a continuous secretion of bile
acids into the intestine, which may modify the composition of bile acids and contribute
to dyshiosis within the gut microbiome. Both clinical and preclinical investigations
indicate that these changes are linked to intestinal inflammation. Such inflammation
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has been correlated with post-cholecystectomy diarrhea, metabolic disruptions that
could evolve into metabolic syndrome. Moreover, additional factors such as a high-fat
diet and therapies that modulate bile acids may further impact microbial composition.
Nonetheless, the findings across various studies remain inconsistent, and definitive
causal relationships in human subjects have yet to be established.

Results

Following cholecystectomy, animal models showed an increase in bile acid-
metabolizing bacteria. The following pathogens were identified: Enterococcus —
28.3%, Staphylococcus epidermidis — 12.3%, Streptococcus - 2.8%,
Escherichia/Shigella — 10.9%, Bacteroides; — 4.2%, Clostridium spp (E. coli) — 8.7%,
|Lactobacillus; — 8.4%, Citrobacter spp. — 2.6%, Candida spp — 1.8%.
1 Proteobacteria-2,3%

Antibiotic susceptibility testing revealed resistance among several isolates. Notably,
resistance rates were as follows:Cefotaxime — 6.6%, Amikacin — 3.3%, Meropenem —
3.3%, Ceftriaxone — 6.6%, Levofloxacin — 3.3%, Ertapenem — 6.6%, Imipenem — 3.0%.
Faster colonic transit might further reduce populations of slow-growing commensal
bacteria, thereby exacerbating gut dysbiosis. In parallel, the reduction of Lactococcus,
a beneficial genus within the Lactobacillaceae family, was associated with a decrease
in lactic acid production through carbohydrate fermentation. |Anaerotruncus;
\Bilophila; |Enterococcus, |Harryflintia; |Lachnoclostridium; |Mucispirillum;
VParvibacter; | Rikenellaceae RC9 gut group; |Ruminiclostridium spp;
| Streptococcus spp.

Acetaltifactor; TEscherichia/Shigella; 1Eubacterium nodatum group; 1Flavonifractor;
T Muribaculum; 1Negativibacillus; 1Parabacteroides; 1Parasutterella. At the
taxonomic level, the persistently primary bile acid-rich environment favored the
enrichment of bile acid-metabolizing genera (Bacteroides, Parabacteroides,
Clostridium), along with bile-resistant pathobionts (Escherichia/Shigella). In contrast,
bacteria sensitive to elevated primary bile acids, including SCFA-producing genera
(Faecalibacterium, Roseburia) and Bifidobacterium, were consistently reduced.
Prevotella, however, showed inconsistent changes across studies. These findings
indicated that cholecystectomy induced gradual remodeling of the gut microbial
community over time in animal models, with patterns similar to those observed in
clinical studies.

At the taxonomic level, the proportions of bile acid-metabolizing bacteria,
including Lactobacillus (somespecies), Clostridium, Ruminococcus,

and Enterococcus, were increased. In contrast, Bifidobacterium was decreased.
Conclusion
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Cholecystectomy is associated with alterations in gut microbiota and bile acid
metabolism that may affect intestinal and metabolic homeostasis. However, human
evidence remains limited and heterogeneous, and causality has not been established.
Clinical and animal studies support the gallbladder’s role in maintaining microbial and
metabolic balance. Cholecystectomy disrupts physiological bile acid flow, inducing
gut dysbiosis characterized by enrichment of bile acid-metabolizing. Healthy controls
had balanced communities, whereas gallstone patients exhibited pre-existing dysbiosis,
which influenced the magnitude and timing of microbial adjustments.
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JTETEPMUHAHTBI PA3BBUTUS BPOKIEHHBIX OBCTPYKTUBHBIX
YPOIIATUM B NIEAUATPUYECKOUN NPAKTUKE

AxmenoB Ucnomikon FOcypxoHoBu4
HoxTtopant, Kadenpa nerckoit xupypruu Ne 2, CamapkaHICKUN TOCY1apCTBEHHBIN
MEIULIMHCKAN YHUBEPCUTET

Email: Isiksambo7070@gmail.com, Tenedon: +998973903300

AnHoTamusi: OOCTpYKTUBHBIE YpONaThu (B YaCTHOCTH TUAPOHE(DPO3 U Merayperep)
3aHUMAIOT JIMJUPYIOIIEE IIOJIOKEHUE CPEAu BPOXKICHHBIX ITOPOKOB Pa3BUTHS
MOYEBBIIEIUTEIBHON CUCTEMBI, COCTaBIIAA 10 30% OT BCEX MPEHATAIIBHO BBISBIIIEMBIX
aHoOManui. BpICOKMI PHUCK pa3BUTHS XPOHHYECKOM IMOYEYHOW HEAOCTATOYHOCTH Y
JETEel U HeJOCTAaTOYHAS U3YYEHHOCTh BIUSHUA Pa3IUYHbIX MATEPUHCKUX U CPEIOBBIX
¢dakTopoB pucKka Ha (QOPMHUPOBAHME NATOJOTUU OOYCIIaBIMBAIOT BBICOKYIO
aKTyaJdbHOCTh JIaHHOTO HCCIEAOBaHUS. BBISBIEHHWE KIMHUYECKH 3HAYMMBIX
IPEIUKTOPOB 3a00JI€eBaHUs HEOOXOAUMO Ul paHHEH AMArHOCTUKHU M ONTHMU3ALUU
TaKTUKU [IEPUHATAIIBHOTO BEICHHUSI ITALIIEHTOB.

KuiroueBrble ciioBa: 00CTpYyKTUBHBIE ypONIaTUH, THIPOHEPPO3, Merayperep, (akTophbI
pHUCKa, IPEAUKTOPHI, PEHATaIbHasl JUATHOCTUKA.

BBenenue: HecMoTps Ha COBEPILIEHCTBOBAHME METOAOB MIPEHATAIBHONU JUATHOCTUKH,
OOCTPYKTHBHBIE YypONATHH OCTAIOTCS OJHOW W3 TJIABHBIX NPUYUH (POPMUPOBAHUS
TEPMUHAJIBHOM CTaAMM XPOHUYECKOW OOJE3HW TMO0YeK B JIETCKOM BO3pacTe.
CymiecTByrole aJropuTMbl MOHUTOPUHTA 4acTO (POKYCHPYIOTCS JIMIIb Ha (hakTe
HaJU4Msl IHEJIO3KTA3UH Y IUIOAA, YIIyCKasl U3 BUY KOMIUIEKCHYIO OLIEHKY 340pPOBBS
Marepu. Llenplo Hamero uccineoBaHUS — SIBUIOCh  U3YYEHHE  CTPYKTYpBI
OOCTPYKTUBHBIX YPOIATUW U CTpaTU(PUKALMS (PAKTOPOB PUCKA MX BOSHUKHOBEHUSI.
OcHoBHass 4acTh: MccienoBaHue OCHOBAHO Ha KOMIUIEKCHOM — KIIMHUKO-
CTaTUCTUYECKOM 00cienoBaHuu 146 OepeMeHHbIX KEHIIMH U UX HOBOPOXKICHHBIX (32
nepuon 20202026 rr.). IlarmenTsl ObUTH pa3fesieHbl HA OCHOBHYIO Tpymmy (N=61,
IIOABl C BEpUPUIMPOBAHHBIMU OOCTPYKTHUBHBIMU YPOIATUSIMU) U KOHTPOJIBbHYIO
(n=85, dusunonornueckoe TeueHue OepeMeHHOoCTH). OlleHKa (HaKTOPOB pHCKa
MpoBoJMiIach MmyTeM pacuera orHomeHus maHcoB (OR) ¢ 95% npoBeputenbHbIM
untepBaiom (Cl).

Pe3ynbrarhl aHaiu3a BBISIBUIM PAJl  KIMHAYECKH 3HAYUMbBIX MPEIUKTOPOB.
VY cTaHOBIEHO, YTO MO3IHUNA PENPOIYKTUBHBIN Bo3pacT Matepu (36—40 ner) aBisercs
HKCTPEMAJILHO BBICOKUM (DaKTOPOM PHUCKA, YBETUUUBAIOIIUM BEPOSITHOCTh POXKICHHUS
pebenka ¢ matonorue 6onee yem B 9 paz (OR = 9,16). M3ydenne comaTudeckoro
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cTaTyca IMoKas3ajo, YTO HAJIMYUE Y MaTepy XPOHUUYECKOTO MUETOHePPUTa MOBBIIIACT
PHUCK pa3BUTHS MOPOKa y mioaa B 4,35 paza, a xene3oaeuIuTHoNn aneMun — B 2,59
pasa.

OTATOLIEHHBI AaKyIIEpCKUA aHaMHE3 TaKXe CIYKAT MapKepOM IOBBIIIEHHON
BEPOATHOCTH (POPMUPOBAHUSI aHOMAIMN: HaIu4ue pyOlla Ha MaTKe IMOCJe KecapeBa
CECUCHMS YBEIIMYMBACT PUCK B 3,52 pa3a, a HaJW4Me€ B aHAMHE3€ HCKYCCTBEHHBIX
aboptoB — B 2,55 paza. Kpome Toro, npokvBaHue B CEIbCKON (arpapHoi) MECTHOCTHU
JIOCTOBEPHO TOBHIIIAET PUCK pa3BUTH 0OCTPYKTHUBHBIX yponatuii (OR = 2,30), B TO
BpeMsi KakK MPUBEPKEHHOCTh NPHUHIMIIAM 3J0pOBOr0 00pa3a KU3HH OKa3bIBAaeT
BBIpaKEHHOE NMPOTeKTHBHOE (3amuTHOE) aerictue (OR = 0,43).

3akioyenue: dopmupoBaHue BPOXKICHHBIX ITIOPOKOB pa3BUTHSA
MOYEBBIJICTUTEILHON  CHUCTEMBI  SIBIISIETCSI ~ MHOTO(AKTOPHBIM  IMPOIECCOM.
[TocTpoeHHas HaMu uepapxudeckas MOAeINb (PAKTOPOB PUCKA, BKIFOUAOIIAs TTO3AHUIMA
PENpPOYKTUBHBIN BO3pACT MaTepH, HATMUKUE XPOHUYECKOTO Tuenonedpura, pyoma Ha
MAaTK€ U aHEMHH, MO3BOJISIET JOCTOBEPHO IMPOTHO3UPOBATH BEPOSITHOCTH POKICHHUS
pebeHka ¢ 00CTpyKTUBHOM yporatueid. Panuss crpatudukaius GakTopoB pucka gaeT
BO3MOXKHOCTh (DOPMUPOBATh WHIUBUIYAIU3UPOBAHHBIC IUIAHBI TPEHATAIBHOIO
HaOJIIOEHUS M1 CBOEBPEMEHHO KOPPEKTUPOBATH TAKTUKY BEJICHUS OEPEMEHHOCTH.
Hcnoan3oBannas aureparypa:

1. Ak C.II., AxmenoB FO.M., AxmenoB WU.}O. AHTeHaTanbHas AUarHOCTUKA U
MpUMEHEHUE METOJIOB (eTalbHOM XUPYpPruM OOCTPYKTHUBHBIX ypomatuid //
Poccuiickuii BecTHUK niepuHaToioruu u neauarpuu. — 2025. — T. 70, Ne 6. — C. 11-20.

2. I'yc A.M.,, KoctiokoB K.B. 3HaueHMe COBPEMEHHBIX TPEXMEPHBIX
XOrpa@UUecKuX TEXHOJOTMA B JUArHOCTUKE BPOXKIEHHBIX OOCTPYKTHUBHBIX
ypomnatuii y mona // XXypHan akymepcTBa 1 keHckux 6onesneit. — 2014. — T. 63, Ne
1. - C. 50-51.

3. Magnsao @.I11., [Iupos T.D., [llupos b.®., Axmenos N.}O. Bo3zmoxkuoctr
VY31 B oueHKe (QPYHKIUMOHAIBHOTO COCTOSHHSI MOYEK Yy JeTed C BPOXKICHHBIMU

00CTPYKTUBHBIMU yponaTusimu // Borpockl Hayku u oopazoBanus. — 2019. — T. 33, Ne
83.—C. 74-85.

4, Harambat J., van Stralen K.J., Kim J.J., Tizard E.J. Epidemiology of chronic
kidney disease in children // Pediatr Nephrol. — 2012. — Vol. 27, Ne 3. — P. 363-373.
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COBEPHIEHCTBOBAHUE CUCTEMbI IIEPUHATAJIBHOI'O
MOHUTOPUHTA U ONITUMU3ALUS JIEYEBHO-IUATHOCTUYECKOM
TAKTUKHU HA PETUOHAJIBHOM YPOBHE

AxmenoB Uciomikon FOcypxonoBu4
JHlokxropant, Kadenpa aerckoit xupypruu Ne 2, CaMapkaHICKHI TOCY1apCTBEHHBIN
MEJIULIMHCKUN YHUBEPCUTET
Email: Isiksambo7070@gmail.com, Tenedon: +998973903300

Annoranusi: Bpoxnennoie 006cTpykTuBHbIe ypornaTuu (OY) BHOCST 3HAUUTEIbHBIN
BKJIaJ B CTPYKTYpy HEOHaTaJbHOW 3a0ojeBaeMocTd. JlaHHOE wucciaenoBaHue
MOCBSIIIEHO OLEHKE YCOBEPIICHCTBOBAHHOW TPEXYPOBHEBOM PETMOHATBHOM MOJIECIH
MEpUHATAIBHOIO MOHMTOPHMHIA, anantupoBaHHOW mia CaMapkaHJICKOW 001acTH.
AKTyanbHOCTh TEMBI OO0YCJOBJIEHA HEOOXOJUMOCTBIO MEpexoja OT yCTapeBIIeH
napajurMbl «XUPYPrus mo GaxTy poxkACHUsD K KOHIETIUU «IUTO0/ KaK MalueHT» JJis
NPEIOTBPALLICHUS PA3BUTHSI XPOHUUECKON OOJIE3HU MOYEK y JETeH.

KioueBble ciioBa: OOCTPYKTHBHBIE YpONaTHH, NEPUHATAIBHBIA MOHUTOPUHT,
MpeHaTalbHAasl IUArHOCTUKA, IPABUIIO 72 4acoB, (peTasIbHASl yPOIMHAMHUKA.
Beenenue: CoBpeMeHHas HEOHATajbHAas XUPYPrUs CTAIKHUBAETCS C MpoOeMami,
KOTOpbIE  BBIXOAAT 33 pPAMKA MCKIIOYUTEIBHO XUPYPTHMUECKOW  TEXHHKH.
HeynoBnerBoputenbHble  pe3ynabrarel  jJedeHus  OY  yacTo  BbI3BaHbI
OpraHU3allMOHHBIMU ~ JedeKTaMH: TMO3AHEH JIHAarHOCTHKOH, HEOOOCHOBAHHOM
TPAHCIIOPTUPOBKOM HECTaOMIbHBIX HOBOPOXKJICHHBIX " OTCYTCTBHEM
MIPEEMCTBEHHOCTH MEXK]y aKyllepaMH U JIETCKUMU XUpypramu. B cBsizu ¢ 3TuM B
CamapkaHnackoil o01acTi OblJla MHUIUMUPOBaHA MHTErpalus NPUHIUIIMAIBHO HOBOU
MOJENIA MapIIpyTHU3alUH, aKIEHTUPYIOIIEH BHUMaHUWE Ha (DYHKIMOHAJIBHOM, a HE
TOJIbKO aHATOMUYECKOW JUArHOCTUKE IMOPOKa.

OcHoBHast yactb: Hamu paspaGotana u anpoOMpoBaHa TPEXypOBHEBAask MOJEINb
MOHUTOpPUHTa OEPEMEHHBIX U HOBOPOXACHHBIX (2020—2026 rT.):

. YpoBenr | (IlepBuuHoe 3BeHo): Baeapern «JIuct mNporHOCTHYECKOTO
CKpUHUHTa». DOpMUPOBAHUE TPYIIT BBICOKOTO PHUCKA OCYLIECTBIISIETCS Ha OCHOBE
TakuX (HaKTOpoB, Kak TMO3JHUN penpoayKTHBHBIN Bo3pact matepu (OR=9,16),
Hajluuue y Hee XxpoHudeckou mnaroioruu mnodyek (OR=4,35) u npoxuBaHue B
celbCKOoX03sicTBeHHBIX 30HaX (OR=2,30).

. YpoBens |l (BropumuHoe 3BeH0): BBeneHo 00s3aTe€lbHOE HCCIEIOBAHUE
deranpHON yponUHAMHUKHK (aHTEHATaTbHAsI ITUCTOMETPHUSA, OIEHKAa aMHHOTHYECKOTO
WHJEKCAa W JUHAMHYECKas MHeNoMeTpus) s nuddepeHmalbHOl THarHOCTUKA
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MEXAY WCTUHHOW OOCTpYKIMEH, yrpoXkaromed IOo4Ke, W TPaH3UTOPHBIMU
COCTOSIHUSIMM.
. Yposens |lIl (Conemmasm3umpoBaHHbIii meHTpP): i HCKIIOYEHHS
JIO’KHOOTpULIATENBHBIX pe3yibTaToB Y3 (BcTpeuaromuxcs B 35-40% ciyyaeB n3-3a
(GU3MONIOrMYeCcKOll HEOHATAIbHON OJHUTypUH) BHEAPEHO «NPABHJIO 72 4YacoBy.
OxonuarenpHOE mocTHaTanbHOe Y3U U cHATHE AuarHo3a ruipoHepo3a B MEPBHIC
CYTKH JKWA3HU 3aMpPEIICHbL; CKpUHUHT TPOBOJMUTCS HA 3—5 CyTKH.
Baeapenue naHHOW MOJEIM MO3BOJWIO CHU3UTH CPEAHUN BO3pPACT XUPYPrHUECKON
KOoppekuuu nopokoB ¢ 8,5 £ 2,1 1o 3,2 + 1,4 mecsues. [Ipu KpUTUUECKUX COCTOSIHUAX
(HanmpuMmep, KJIanaH 3agHed ypeTphbl) CPOKH JEKOMIIPECCHH MOYEBBIBOJSALIUX MyTEH
OBLIIM CMENIEHBI € 25-X Ha 3-M CYTKH KU3HU. B pe3yiibrare yacToTa OpraHOyHOCSAIIUX
oneparuii (HepprkToMuii) cHuzmiack Ha 18%, a yacToTa rocmuTaau3aluil aeTeu
MEPBOro rojia >KM3HU ¢ OCTPhIM NuenoHedpuToM ynana Ha 32%.
3akioueHne: YydllleHHME KauyecTBa NMEPUHATAIbHOM MOMOIIM AETSAM C MOPOKaMH
MOYEBBIJICTUTEIHLHONU CUCTEMBI TPEOYET CUCTEMHOTO MEXAUCITUTUIMHAPHOTO IMOX0/1a.
Ilepexona k mapagurMe «IUI0Jl Kak MalueHT», paHHSSA IPOTHOCTUYECKAs TUAarHOCTUKA
U CTpOroe CcoONIOJIEHHE «MpaBujiaa 72 4acoB» 00ECIEYMBAIOT  BBICOKHE
OpraHocOXpaHsitoue  pesyiprathl. [lpemnoxkeHHas Mojaelb  SKOHOMUYECKHU
peHTabeNbHA U MO3BOJISIET HAAEKHO MPOPUIAKTUPOBATH MHBAIMAU3ALUIO JETCKOrO
HAaCEJIEHUS OT MMOYEUYHON HEAOCTAaTOYHOCTH.

HUcnoab30BaHHas JJUTEpPATYypa:
1. Morozov D.A., et al. Pediatric surgery and the system of perinatal care //
Journal of Pediatric Surgery, Anesthesia and Intensive Care. — 2015. — Vol. 5, Ne 2. —
P.12-18.
2. Babatova S.1., et al. Features of renal function in the early neonatal period //
Medical Journal of Uzbekistan. — 2022. — Ne 4. — P. 45-50.
3. SAnwik C.I1., AxmenoB FO.M., AxmenoB U.1O. AuTeHaTanbHas JUarHoCTHUKa U
MPUMEHEHUE METO/I0B (PeTaTbHON XUPYprun OOCTPYKTUBHBIX ypornaThii //
Poccutickuii BeCTHUK MTEpUHATOJIOTHH U TiequaTpun. — 2025.
4, National Clinical Guidelines. Congenital obstructive uropathies in children:
diagnosis and treatment // Ministry of Health of the Republic of Uzbekistan. — 2024.
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MEJUKO-COILUAJBHBIE ACIIEKTBI PA3BBUTHS JETCKOM
XUPYPITHUECKOM CJYXBbI B MACIIITABAX OBJIACTHOI'O 3BEHA

LAxunos X.A., Tpumos @ 111., ?Xamunos JI.C.

Hean ucciaenoBanusi. OnpeaenuTh MEIUKO-CONUATBHBIC (AKTOPBI, BIUSIONINE HA
NOCTYITHOCTh MAJIOMHBA3WBHOM XUPYPrUYECKOW TMOMOIIMA JETSIM B  YCJIOBHUSX
00JTaCTHOTO 3BEHA 3/IPAaBOOXPAHEHUSs, OICHUTh COIUAIBHBIA 3PGEKT pa3BUTHUSA
JIAMapOCKONUYECKON XUPYPTUM U BBIIBUTh TEPPUTOPUAIBHYIO U HO30JOTUYECKYIO
HEOJJHOPOJHOCTH JIOCTYIAa K COBPEMEHHBIM METO1aM JICYEHHS.

Matepuan u meroabl. [IpoBeI€H MeTUKO-COMAIBHBIN aHAIU3 HA OCHOBE JIAHHBIX O
JTMHAMHUKE HaNpaBJICHUW B BBIMIECTOSNIME MEAUIMHCKUE LEeHTphl (2017-2025 rr.),
HO30JIOTHYECKOM M TEPPUTOPUATIBHOMN CTPYKTYpPbl  JIAIlApOCKOIIMYECKUX
BMEIIIATEILCTB, KaJAPOBON OOECIIEYEHHOCTH U OCHAIIEHHOCTH 14 pailoHOB 001acTH.
bapeeppl nocTyma cUCTEMaTU3UPOBaHbl IO TPEM KATErOpPUsM: TPAHCIOPTHHIE,
(¢uHaHCOBbIE U JIOTUCTHYECKHE. Pe3ynbTaThl COMOCTaBIEHBI C  JIAaHHBIMU
MEXYHAPOJIHON JIUTEPATYPhl IO IKOHOMHUECKOU 3((HEKTUBHOCTH MATIOMHBA3UBHOM
XUPYpPruu, TPAaHCIOPTHOM HArpy3Ke Ha CEMbU CEIbCKUX MaIlMeHTOB M (haKTopam
poheCCUOHAIBHOTO BBITOPaHUSl XUPYPrUUYECKUX KAJIPOB B YCIOBHSIX CEIbCKOM
MPAKTUKU. AHAJIN3 BBINOJHEH C YUYETOM NPUHUMNOB KOHIIENUINKY pa3BUTHUA CUCTEMBI
3npaBooxpaHenus Pecnyonuku Y36ekucran Ha 20192025 romapr.

Pe3yabtarbl. CHI)KEHUE JOJU HATPABJICHUH B pecryOiuKaHcKkue KIMHUKY ¢ 13,21%
no 3,75% 3a 2017-2025 rr. uMeeT BBIPAKEHHBIH MEIUKO-COIMATBHBIN 3P DEKT:
KXKJbI Ccioydaid, OCTaBJICHHbII Ha OOJACTHOM YpOBHE, O3HA4YaeT JUIsl CEMbH
COKpallleHHe TPaHCIIOPTHOM HArpy3ku, NpSMbIX (DUHAHCOBBIX PAcXoJ0B (TIpoe3,
MPO’KMBAHKUE COMTPOBOKIAIOIIETO, MUTAHKE) U TOTEPH padouero BpemeHu. [1o 1aHHBIM
MEKJIYHAPOJAHOW  JIMTEpATyphl,  JIAMMAPOCKONWYECKUHA  JOCTYN  COKpallaeT
JUTHTEITLHOCTh TIOCIIeoniepanioHHol rocnutainu3anuu ¢ 8,1 go 3,8 musa (p<0,05) u
CHMXkaeT oOmue 3arparel Ha ciaydaid Ha 39% (p<0,05), 4ro mpu pocte m0u
JANapOCKONUKU TO II€JIEBOMY CIIEHAPHUIO CIIOCOOHO MPSIMO YMEHBIIUTh BCE TPH
Kareropun OaphepoB MJIsi CeMel MalMeHTOB. BhisBieHa NBOWHAsS HEOJHOPOIHOCTH
NOCTyNa K JIamapOCKONMMUYECKOMY JieueHHI0. B Ho3osormyeckoMm otHoumeHuu: 49%
MJIAHOBBIX oOmepanuii (IaxoBble T'PhDKU, BOASHKA 000JIOUEK SMYKa, KPUITOPXHU3M)
BBITIOJTHSIJTUCHh MCKIIIOUUTENIBHO OTKPBITHIM CIOCOOOM Ha BCéM mpoTsokeHuu 2017—
2025 rr. — TO ecTh OOJBIIMHCTBO OMEPUPYEMBIX JE€TEH peruoHa JIMIIEHBI JOCTyIa K
MPEUMYIIECTBAM  MAaJIOMHBAa3MBHOIO JICUCHUS HE MO KIMHUYECKHM, a MO
OPTraHU3alMOHHO-UCTOPUYECKUM MPUYUHAM. B TeppUTOpHAIBLHOM OTHOLICHUU: S5 W3
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12 o0cnenoBaHHBIX palilOHOB JIUILIEHBI BO3MOKHOCTHU MPOBEJICHUS SHAOXUPYPIHUH, YTO
JieaeT reorpaduio NpoKMBaHUs peOEHKA CaMOCTOATEIbHBIM (PAKTOPOM JOCTYITHOCTH
COBPEMEHHOT0 JICYCHHS HE3aBHCUMO OT TsbKecTu 3aboiyeBanus. KaapoBas yObUTb
KOHIICHTPUPYETCSI UMEHHO B PallOHaX C HAMMEHBIICH TEXHUYECKONW TOTOBHOCTBHIO,
dbopMupysT  B3aUMOYCHWJIMBAIOIIMK  TPOIECC: CIENUamucT 0e3 jJocTtyma K
COBPEMEHHOMY HWHCTPYMEHTApUIO 00Jie€ CKJIOHEH K MEPEMEIICHUI0 B JIydYlle
OCHaIEHHOE yupexaeHue. [1o mTaHHbIM MeXIyHAPOIHBIX CUCTEMAaTHUYECKUX 0030pOB,
pacnpocTpaHEHHOCTh CUHPOMA MPO(PECCHOHATIEHOTO BBITOPAHUS CPEU XUPYPIOB B
YCIIOBUSIX CENbCKOM mpakTuku coctaBisier 30—-60%, a npodeccuoHaibHash U30JISALINS
BBIJICJISIETCS] KAK CAMOCTOSITEIIBHBIN (DAKTOp PUCKA, OTIWYHBINA OT pabouell Harpy3KHu.
3akirouenue. Pa3Brutre MajJoOMHBa3MBHOW XUPYPIHMH HECET BBIPAKEHHBIA MEIUKO-
COLIMAIIbHBIN 3(PPEKT KaK i ceMel MalMeHTOB, TaK U U1l MEAUIMHCKOIO IIEpCcoHaa.
JlocTyn K IperMyIlIecTBaM JanapoCKOIMMYECKOT0 JEUYEHUsI OCTAETCS HEOTHOPOIHBIM
B HO30JOTMYECKOM U TEPPUTOPUAIBHOM OTHOIIEHUH, YTO TpeOyeT aJpecHBIX
OpraHU3allMOHHBIX PEIICHUH, BBIXOASIIMX 332 PaMKH YUCTO TEXHUYECKOTO
JOOCHAIIEHUS.
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Abstract: Median nerve (n. medianus) injuries occupy an important place among
peripheral nerve injuries of the upper extremity. The anatomical localization of the
injury is one of the key factors determining the clinical neurological manifestations,
severity of motor and sensory impairments, and the strategy of reconstructive
treatment. The aim of this study was to evaluate the frequency of median nerve injuries
in different anatomical regions, their clinical characteristics in the main and control
groups, and the effect of injury localization on functional outcomes.

Keywords: median nerve, n. medianus, peripheral nerve injury, localization, forearm,
wrist joint, microsurgery, 2PD, MRC, neuropathic pain.

Introduction

Median nerve injuries are among the clinically significant peripheral nerve injuries of
the upper extremity and may lead to substantial motor and sensory deficits. The
severity of functional impairment largely depends on the anatomical level of nerve
injury. Proximal injuries can affect forearm flexor and pronator muscles, whereas distal
injuries mainly impair thenar function and sensory perception in the hand. Therefore,
identifying the anatomical localization of median nerve injury is essential for accurate
diagnosis, treatment planning, and functional recovery. This study aimed to assess the
distribution of median nerve injuries according to anatomical localization and to
evaluate their relationship with clinical and functional outcomes.

Materials and Methods

The study included 83 patients treated for median nerve injuries. The patients were
divided into main and control groups. The anatomical localization of the injury, motor
and sensory functions, two-point discrimination (2PD), neuropathic pain, neuroma
formation, and the need for reoperation were assessed as the main clinical parameters.
The localization of the injury was analyzed according to the following anatomical
regions: the shoulder, elbow, proximal and distal parts of the forearm, and the wrist
region. The anatomical course of the median nerve and its motor and sensory branches
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in the forearm and hand result in different clinical manifestations depending on the
level of injury.

Results

The most common localizations of median nerve injuries in the study were the distal
third of the forearm and the wrist region, accounting for 49.3% of all patients. The
relatively superficial location of the nerve in this anatomical region and its
susceptibility to various mechanical traumas are of considerable clinical importance.
Analysis of functional parameters between the main and control groups showed that
2PD <10 mm was observed in 62.0% of patients in the main group and 40.5% in the
control group. Regarding motor function, an MRC score >3 was observed in 73.2% of
patients in the main group compared with 52.4% in the control group. Neuropathic pain
was reported in 17.1% of patients in the main group and 33.3% in the control group.
Neuroma formation occurred in 7.3% and 19.0%, respectively, while the need for
reoperation was 9.8% in the main group and 23.8% in the control group.

The findings demonstrate that, in addition to injury localization, the treatment method
plays an important role in the recovery of motor and sensory functions. In particular,
in distal median nerve injuries, preservation or restoration of thenar muscle function
and sensory function of the hand is an important clinical criterion.

Table. Comparison of the main clinical parameters in patients with median nerve
injuries between the study groups

Indicator Main group Control group
2PD <10 mm 62,0% 40,5%
MRC >3 score 73,2% 52,4%
Neuropathic pain 17,1% 33,3%
Neuroma 7,3% 19,0%
Reoperation 9,8% 23,8%
Discussion

The anatomical localization of median nerve injuries plays a crucial role in determining
their clinical presentation. In proximal injuries, the innervation of the forearm flexor
and pronator muscles may also be affected, whereas distal injuries predominantly
involve the thenar muscles and the sensory territory of the hand supplied by the median
nerve. In our observations, the fact that nearly half of the injuries were localized to the
distal part of the forearm and the wrist region indicates the particular clinical
Importance of this anatomical segment. The better recovery of sensory and motor
functions in the main group, along with lower rates of neuropathic pain, neuroma
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formation, and reoperation, demonstrates the effectiveness of the treatment approach
used.

Conclusion

The anatomical localization of median nerve injuries has a significant impact on their
clinical course and treatment outcomes. In our study, the most common injury
localization was the distal third of the forearm and the wrist region, accounting for
49.3% of cases. The rates of sensory and motor functional recovery in the main group
were higher than those observed in the control group.
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Abstract

This thesis analyzes modern approaches to reducing overweight and obesity in women
of reproductive age, their effectiveness, and their impact on reproductive health. Excess
body weight is an important factor that increases the risk of metabolic disorders, insulin
resistance, menstrual cycle disturbances, and complications associated with pregnancy
and childbirth in women. In weight management, an individualized dietary regimen,
regular physical activity, behavioral and lifestyle modification, normalization of sleep
patterns, and, when necessary, pharmacological treatment are important components
of a comprehensive approach.

Keywords: reproductive age, women, overweight, obesity, body mass index, weight
reduction, healthy nutrition, physical activity.

Introduction

Today, overweight and obesity are among the most common metabolic problems
worldwide and have a significant impact on the health of women of reproductive age.
Excess body weight may lead to disturbances in carbohydrate, lipid, and hormonal
metabolism, contribute to the development of insulin resistance, and increase the risk
of cardiovascular and endocrine diseases.

In women of reproductive age, the clinical significance of obesity is also determined
by its effects on the reproductive system. Excess adipose tissue may affect estrogen
metabolism and can be associated with menstrual irregularities, impaired ovulation,
polycystic ovary syndrome, and reduced fertility. During pregnancy, excessive body
weight increases the risk of gestational diabetes mellitus, arterial hypertension, and
other obstetric complications.

Therefore, weight management in women of reproductive age is important not only
from an aesthetic perspective but also from preventive and clinical perspectives. In
modern medicine, weight reduction is considered not as a short-term diet but as a
process of establishing a healthy lifestyle that can be maintained over the long term.
An individualized diet, regular physical activity, behavioral modification, adequate
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sleep, stress management, and, when necessary, pharmacological treatment are
considered among the most appropriate approaches.

Research Methodology

The study was aimed at investigating modern methods of weight reduction in women
of reproductive age and evaluating their effectiveness. A comprehensive clinical and
statistical approach was used in the study.

The study population consisted of women of reproductive age, defined as 18-49 years,
who had excess body weight. During the study, anthropometric parameters, including
body weight, height, body mass index (BMI), waist circumference, and hip
circumference, were measured. BMI was calculated by dividing body weight in
kilograms by the square of height in meters.

Information regarding participants’ dietary habits, level of physical activity, daily sleep
duration, and lifestyle was collected using a questionnaire. To identify the main factors
influencing weight reduction, approaches based on rational nutrition, calorie
restriction, physical activity, and behavioral modification were analyzed.

Modern methods of weight reduction were evaluated in three main areas: lifestyle
modification, pharmacological approaches, and surgical methods for cases of
severe obesity.

Results

Among the 200 women of reproductive age who participated in the study, 100 women
(50.0%) had normal body weight. Overweight was identified in 61 women (30.5%),
Grade | obesity in 23 women (11.5%), Grade Il obesity in 11 women (5.5%), and Grade
I11 obesity in 5 women (2.5%). Thus, overweight or obesity of varying severity was
detected in 50.0% of the women examined.

Table 1. Distribution of body weight status among women of reproductive age

Body weight status BMI (kg/m?) Number of | Proportion
women (n=200) | (%)

Normal body weight 18.5-24.9 100 50.0

Overweight 25.0-29.9 61 30.5

Grade | obesity 30.0-34.9 23 115

Grade Il obesity 35.0-39.9 11 55

Grade 111 obesity >40.0 5 2.5

Total — 200 100.0

Conclusion
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The results of the analysis demonstrated that a comprehensive approach is one of the
most appropriate strategies for reducing overweight and obesity in women of
reproductive age. Rational and balanced nutrition, regular physical activity,
normalization of sleep and daily routines, and the development of healthy behavioral
habits contribute to gradual and sustainable weight reduction.
Along with normalization of body weight, reductions in body mass index and waist
circumference may contribute to a decrease in metabolic risks and improvement of
overall health. In general, the most effective strategy for weight reduction in women of
reproductive age is to develop an individualized, long-term, and evidence-based
comprehensive approach that takes into account individual characteristics.
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MOP®OJOTMYECKUE U3MEHEHUS KJIETOK NIEPU®EPUYECKON
KPOBH ITPU BO3AENCTBUU I''TAPOCATCOJIEPKAIIIUX
I'EPBUIIN/TOB
Kaxxapos HaBpy30ek 3uéxyoBu4

AnHoTamusi: B crathe paccMarpuBaroTCs MOPQOJOTHUYESCKHE W3MEHEHUS KIETOK
nepudepudeckoll KpoBH, BO3HHKAIONINE MPHU BO3ACUCTBHM TNIH(OCATCOASPIKAIINX
repOunuaoB. Ocoboe BHUMaHUE YICISICTCS CTPYKTYPHBIM M (PYHKIHMOHAIHHBIM
U3MCHEHUSM DPUTPOIIUTOB, JIEHKOIMTOB W TPOMOOIIMTOB, a TakKe BO3MOXXHBIM
HapYIIEHUSAM TE€MaTOJOTUYECKUX IIOKa3aTeJe NpH TOKCHYECKOM BO3JICUCTBUM.
Mopdomornueckne n3MeHEHUS IepUPEpPUISCKON KPOBH MOTYT OTPaKaTh CHCTEMHYIO
PEaKIuio OpraHu3Ma Ha TOKCHYECKOE BO3JICHCTBHE W HCIOIB30BAaTHCS B KA4YECTBE
TIOTIOJTHUTENIBHBIX TIOKA3aTeliel MPHU OICHKE €T0 BRIPAXECHHOCTH. V3ydeHne MTaHHBIX
M3MEHEHUN UMeeT 3HaueHue i 0osee riyO00KOoro MOHUMaHUs FeMaTOTOKCHYECKUX
sbdexToB ramdocaTcosepKalUuX TEePOUINAOB U  MEXaHU3MOB (OPMHUPOBAHUSA
HapYIIEHUN CO CTOPOHBI CUCTEMBI KPOBH.

KuroueBbie cioBa: riudocar, repoUuabl, nepudpeprudeckasi KpoBb, SPUTPOLIUTEI,
JEHKOUUTHI, TPOMOOLIMTHI, MOP(OJIOTHUECKHME HW3MEHEHHUS, I'€MaTOTOKCHUYHOCTD,
OKHUCJIHUTENbHBIN CTPECC, MHTOKCHUKAIIHS.

Hlupokoe mnpuMeHeHHe TepOUIMIOB B COBPEMEHHOM CEJIbCKOM XO3SIHCTBE
3HAYUTETHHO 00JIeTYmIo 60pHOY ¢ COPHOM PACTUTEIHHOCTHIO U TTO3BOJIMIIO TIOBBICUTD
3¢ (HEeKTUBHOCTh arpOTEXHUYECKUX MeponpusiTuii. BMecTte ¢ TeM HWHTEHCHUBHOE
UCIIOJIb30BAaHUE XUMHUYECKHMX CPEICTB  3alUTBl PACTEHUH  CONPOBOKAAECTCS
YBEJIUYEHUEM BEPOATHOCTU MX MOCTYIUIEHUS B OKPYKAIONIYIO CPEAY M BO3JEHCTBUA
Ha OpraHu3M 4YeJloBeKa M KMBOTHBIX. Oco0oe BHMMaHHME Cpeld TaKHWX BEIECTB
MPUBJIEKAIOT MHQocaTcoAepKalue repoOUIKIbl, KOTOpble Ha MPOTSHKEHUHM MHOTHX
JIET TPUMEHSIOTCS B PA3JIMYHBIX CTPAHAX M OCTAIOTCS 0OBEKTOM TOKCUKOJIOTUYECKUX
1 MEINKO-OMOJIOTHYECKUX HCClieJoOBaHu. Bo3nelicTBre repOUIMI0B Ha OPraHnu3M HE
OTPaHUYMBAETCS KAaKUM-JTMOO OJHUM OpraHoM uiHm cuctemoit. [locie mocTyrmieHus
TOKCHYECKOTO BEILIECTBA MOTYT (HOpPMHUPOBATHCS META0OJUYECKHEe HapyLIeHUs,
U3MEHATBCA COCTOSTHUE KIIETOUYHBIX MEMOpaH M pPa3BUBAThCS OKHUCIUTEIbHBIN
nucOananc. B mogoOHBIX yCIOBUSIX CHCTEMa KPOBU MPEACTABISIET 0COObI MHTEpPEC,
IIOCKOJIbKY OHa HEIMOCPEACTBEHHO YYaCTBYET B NOJJIEPKAHUM TOMEOCTa3a H
JOCTAaTOYHO YYBCTBUTEJILHO pearupyer Ha U3MEHEHUsI BHYTPEHHEU CpeJibl OpraHu3ma.
[TosTromy wu3yueHue mnepudepruueckodl KpOBH IO3BOJIIET OLIEHHMBATh HE TOJIBKO
JIOKaJIbHBIC KJIETOYHBIE HAPYIIEHUS, HO ¥ OOIIYIO PEaKIIMIO OpraHu3Ma Ha XUMHUYECKOE
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BO3JICHCTBUE. ODPUTPOLUTHI SBIAIOTCS OJHOM U3 HamOOJee MHOTOYMCICHHBIX
KJIETOUHBIX MOMYJISIIUN nepudepruyeckoil KpOBU U BBIMOJHSIOT KIIOYEBYIO POJb B
TPAHCIIOPTE KUCIOPOJa U YIIEKUCIIOro raza. M3MeHeHHe COCTOSHUS WX MEMOpaHBbI
MOKET COMPOBOXKIATHCS HapylieHueM (OpPMBI, pa3MEPOB M YCTOMYMBOCTH KIIETOK.
[Ippu TOKCHMYECKOM BO3ACHCTBMM 0CO0O€ 3HAYCHHWE MNPUOOPETAIOT  TaKHe
MOP(OJIOTUUECKHE TPU3HAKKA, KaK aHHW3O0IUTO3, IMOWKHWIIOIUTO3 | IIOSBIICHUC
JIET€HEPATUBHO U3MEHEHHBIX (QOpPM SPUTPOUUTOB. BbIpakeHHOCTh MOJOOHBIX
U3MEHEHUM MOKET 3aBUCETh OT J103bl BEIIECTBA, MPOAOJKUTEIBHOCTA BO3AEHCTBUS U
(YHKIIMOHATBLHOTO COCTOSIHMSL opraHu3ma. He MeHee Ba)KHOU SIBIISETCS peakius
JEUKOLUUTAPHOTO 3BE€HA. JIGWKOUWUTBHI Y4YacTBYHOT B MMMYHHOM 3alluTe W
BOCHAJUTENBHBIX PEAKIUAX, TOITOMY H3MEHEHHE HX KOJWYECTBA U COOTHOIICHUS
OTAEIBHBIX KJIETOYHBIX MOMYJISIIUA MOXKET OTPaXaTh Pa3BUTHE CUCTEMHOTO OTBETA HA
TOKcHueckuii  Qakrop. Hapymenus neldkouutapHoil QopMynbl, H3MEHEHHE
MOP(OJOTUYECKUX  XAPAKTEPUCTUK  OTHAEIBHBIX KJIETOK U  TPHU3HAKH  UX
(GYHKIIMOHATBFHOM MEePECTPOUKH MPEACTABISAIOT HHTEPEC MPU U3yUYCHUU MEXaHU3MOB
repOUIIUIHON MHTOKCUKAIMU. TpoMOOIUTapHOE 3BEHO TakXke TpeOyeT BHUMAHWS,
ITOCKOJIbKY TIOBPEKJECHHUE KJIETOUHBIX CTPYKTYP M H3MEHEHUE BHYTPEHHEU Cpelbl
OpraHu3Ma MOTEHIUAIbHO CIOCOOHBI OTPAXKATHCS HA Mpoleccax remMocrtaza. OqHum
13 MEXaHU3MOB, CIIOCOOHBIX YU4aCTBOBATh B (DOPMUPOBAHUU KJIIETOUHBIX TOBPEKACHUN
MpA XMMHUYECKOM BO3JCHCTBUH, SIBJISIETCS OKHUCIUTENbHBIM cTpecc. Hapymienue
paBHOBeCUS MEXAy 00pa30BaHMEM aKTHUBHBIX ()OPM KHCIOPOJA U aHTUOKCHUJAHTHOM
3alIUTON CHOCOOCTBYET TMOBPEXKIACHHUIO JIMIMHMIHBIX KOMIIOHEHTOB KJIETOYHBIX
MeMOpaH, OEJTKOB U JAPYTUX BHYTPHUKIETOUHBIX CTPYKTYp. KieTku nepudepudeckoit
KPOBU B CHITy CBOMX (DYHKITMOHAJIBHBIX OCOOCHHOCTEHW MOTYT OBITh UyBCTBUTEIIbHBI K
TaKMM MpOLEeccaM, a BO3HHUKAIOIMIME MOPQPOJOTHUECKHE H3MEHEHHUs CIOCOOHBI
OTpaXkaTh CTENEHb HAPYLICHHS KIETOYHOrO roMeocrtasa. [Ipu oleHKe TOKCUYHOCTH
rdocaTcoAepKAIUX TepOUIIMIOB BaXXHO YYUTHIBATH U CIOXKHBIM COCTaB
KOMMEpYECKUX MpenapaToB. buonorunueckuii >P¢ekr roroBod repOMIUAHON
KOMITO3ULIMA HE BCETAa ONPENENSETCS UCKIIOYUTEIBHO ACUCTBYIOIIMM BEIIECTBOM,
MMOCKOJIPKY BCIIOMOTATEIbHBIC KOMITOHEHTHI ITpenapara MOTYT BIUATH Ha €ro (hPU3uKo-
XUMHUYECKHE CBOWCTBA M XapaKTep B3aUMOJICHCTBUSA C OMOJIOTHYECKUMH CTPYKTYPaMH.
OT0 00CTOATENBCTBO AENAET HEOOXOIUMBIM OCTOPOKHOE pasrpaHuueHue 3PQPeKToB
gucrtoro riaudocara U 3hPEKToB KOHKPETHBIX IudocaTcoaep)aimx GopmyIsiiuil.
Mopdonoruueckoe ucciaeaoBaHue nepuepuyeckor KpoBU MPEACTABISIET IIEHHOCTb
Oylaroiapsi BO3MOKHOCTH HEMOCPEJCTBEHHO OLICHUBATh COCTOSHHE KJIETOYHBIX
AJIEMEHTOB M  CONOCTAaBJATh IOJYYEHHbIE JIaHHbIE C  KOJUYECTBEHHBIMHU
reMaToJIOTUYECKUMU MOKa3aTessiMu. KOMIUIEKCHBIN OAXO/I, BKIFOYAOLIAN U3YYEHHE
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SPUTPOLIUTOB, JIEHKOUUTOB M TPOMOOLIMTOB, CHOCOOEH JaTh OoJyiee LEI0CTHOE
IIPEICTABICHUE O XapaKTepe PEAKLUN CUCTEMbI KPOBH Ha TOKCUYECKOE BO3JIECHCTBHE.
BozneiictBue rimdocarcogepxkamux repOUIUIOB Ha CUCTEMY KPOBH MPEICTABIIAET
co0Oi CHOXHBIA TpOIlecC, B KOTOPOM MOTYT OJHOBPEMEHHO Y4YacTBOBATb
TOKCHYECKHE, METabOIMYeCKne M OKHCIUTENbHbIE MexaHu3Mbl. [lepudepuueckas
KpPOBb JJOCTATOYHO OBICTPO pearupyeT Ha HapyIlIeHHUs] BHYyTPEHHEW Cpebl OpraHusma,
[I03TOMY MU3MEHEHHs €€ KJIIETOYHOI'0 COCTaBa MOTYT OTpaXkaTh KaK HEIIOCPEICTBEHHOE
NOBPEXKJCHUE KIETOK, TaK M CHUCTEMHYIO aJanTalMOHHYIO peakuuro. [Ipu sTom
BBIPQKEHHOCTh MOP(QOJIOTUYECKUX HApPYUIEHUH 3aBUCUT OT WHTEHCUBHOCTH U
IPOAODKUTEILHOCTH — BO3ACHCTBUS, cocTaBa repOMLUAHON  (QOpMYISIIMM U
WHIUBUYyaIbHBIX OCOOCHHOCTEH opraHuzMa. IIpu TokcHueckOoM BO3JIEHCTBUH
U3MEHEHHS DJPUTPOLUTOB MOTYT TPOSBIATHCS HAPYLIEHUEM  OJHOPOAHOCTH
KJIETOYHOW MOMyJsiuu. B Ma3zkax nepudeprudeckoil KpOBH BO3MOXKHO IOSIBIICHHE
KJIETOK, pa3IU4aloIuXcs Mo pazmepam U (popme. AHU30LUTO3 OTPAKAET YBEINUCHHUE
BapuabeIbHOCTU Pa3MEPOB SPUTPOLIUTOB, TOTAA KaK MOMKHIIOIUTO3 XapaKTepU3yeTC s
U3MEHEHHEM HX HOpPMalbHOM AUCKOBUAHON ¢opMbl. IlosBieHue 1n0100HBIX
NPU3HAKOB CBUAETEIBCTBYET O HApYIIEHUU CTAOUIBHOCTU SPUTPOLIUTAPHOIO 3BEHA,
OJIHAKO caMo 10 ce0e He SIBISIETCS CIeHU(PUIECKUM UCKIIOUUTENBHO 1J1s1 BO3ACHCTBUSA
repOunuaoB. JledkouuTapHas CUCTEMa OTIMYAETCS BBICOKOM PEAKTUBHOCTBIO IO
OTHOLIEHUIO K BHEIIHUM M BHYTPEHHUM MNOBpexiarolmuM ¢pakropam. Tokcuueckoe
BO3/JICHICTBUE CIIOCOOHO COMPOBOXKAATbCSI H3MEHEHHUSAMM OOIIET0 KOJUYeCTBa
JIEUKOLIUTOB M COOTHOLIEHHUs OTAEIbHBIX KJIIETOUYHBIX IMOINYJALNAN. XapaKTep TaKUX
U3MEHEHUH He 00s3aTeIbHO OCTaéTCs OJAMHAKOBBIM Ha pPa3MUHBIX JTamnax
BO3JCHCTBHs, ITOCKOJBKY II€pBOHAyajabHas aJalTallMOHHAS peakuus OpraHu3ma
MOXKET OTJIMYaTbCS OT IIPOLECCOB, (QopMUpYyIOLMXCA Npu Oojiee IMTEIbHOU
MHTOKCUKaIMU. Mopdonornueckass OLEHKA JIEMKOLUUTOB IMO3BOJISIET OOPaTHUTH
BHHMAaHHE HE TOJbKO HA UX KOJIMYECTBO, HO U HAa CTPYKTYPHbIE OCOOEHHOCTH KJIETOK.
N3MeHeHns: UTOIUIa3MBl, SIApA, XapakTepa PaHyIsLAA U COOTHOLIEHHUS Pa3JINYHbBIX
¢dbopM MoOryT oTpaxkarh (HyHKIMOHAIBHOE HANPSDKEHUE KIETOYHOTO 3BeHa. BmecTe ¢
TE€M TaKue MPU3HAKHU CIIEAYET MHTEPIPETUPOBATH OCTOPOKHO, ITOCKOJIBKY CXOJIHBIC
M3MEHEHHUs BCTpPEYaloTCsd TMpPH BOCHAJICHUHM, WHQEKIIMOHHBIX 3a00JIeBaHUsX,
METa0O0JIMYECKUX HAPYIICHUSIX W BO3JACUCTBUM JPYTUX TOKCHYECKHUX BEIECTB.
N3yuenne MopQoIOrnyeckux HU3MEHEHHN KIETOK Mepudepruyeckoil KpoBU TNpU
BO3JICUCTBUM TH(OCATCOAEPKAUX TepOULIUIOB MMEET BaXKHOE 3HAYEHUE s
MOHUMAaHUsI CUCTEMHOW pEeaklMKM OpraHu3Ma Ha XuMuuyeckue ¢aktopsl. Kietounsiii
COCTaB KPOBM OTJINYAETCs BBICOKOM YYBCTBUTEJIBHOCTBIO K HAPYIIEHUSM BHYTPEHHEU
Cpelpl, MO3TOMY M3MEHEHMsI 3PUTPOLMTOB, JEUKOLMTOB W TPOMOOLKUTOB MOTYT
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OTpakaTh Pa3IWYHBIE CTOPOHBI TOKCHMYECKOTO Bo3zacicTBHs. Hambornee 3HaumMMbIe
MOp(hOJIOTHYECKHE TIPOSBIICHUS CO CTOPOHBI APUTPOLMTAPHOTO 3BEHA CBS3AHBI C
U3MEHEeHHEM (OpPMBI, Pa3MEPOB U COCTOSIHUSI KJIIETOUHOM MeMOpaHbl. Bo3HUKHOBEHME
aHU30IIMTO3a, TMOWKUIOLMNTO3a M JPYTHMX CTPYKTYPHBIX OTKJIOHEHHH MOXET
CBUCTENHCTBOBATh O HAPYUICHHMH YCTOMYMBOCTH JPUTPOLIUTOB U TPOIECCOB
MOJIIEPKaHuUs KIIETOYHOTO TOMeocTasa. M3MeHeH!s TeMKOIIUTapHOTO COCTaBa, B CBOIO
ouepenlb, CIOCOOHBI OTPaKaTh HAMPSDKEHHE WMMYHHBIX W BOCIATUTEIBHBIX
MEXaHU3MOB, TOT/Ia KaK COCTOSIHUE TPOMOOIIMTOB MPEJCTABISACT HHTEPEC C TIO3HUINH
BO3MOXKHBIX HM3MEHCHHMH TeMOocCTa3a. BaXHyr0 pojdb B pa3BUTHH KJICTOYHOTO
MOBPEXKACHUS MOXET HUIpaTh OKHUCIUTENbHBIM CTpecc. YCHIEHHOE OOpa3oBaHME
aKTUBHBIX (DOPM KHCIIOPOAA U HEJOCTATOYHOCTh aHTUOKCHIAHTHOM 3aIIUTHI CO3/IAl0T
YCIIOBUSL JUISI TIOBPEXKJICHUS MEMOpPAHHBIX JUMUAOB, OCIKOB M JAPYTUX KIETOYHBIX
KOMIIOHEHTOB. B cBs131 ¢ 3TUM MOpQoTIOTHIECKIEe N3MEHEHUSI KPOBH 11€1€CO00pa3HO
OIICHUBATh B COYETAHUH C T'€MATOJOTHYECKUMU U OMOXUMHUYECKUMH TOKA3aATEISIMU,
YTO MO3BOJIAET MOJYUUTh 0OJIEe MOJTHOE MPEACTABICHUE O XapaKTepe MPOUCXOAAIIUX
HapyueHuil. Mopdonoruueckoe uccienoBanue nepupepruueckoil KpoBu npuodpeTaer
HauOOJBIIYyI0 HHPOPMATUBHOCTh IMpU KOMIUIEKCHOM mnoxaxonae. ComocTtaBieHue
MHUKPOCKOIIUYECKON KApTUHBI C KOJIUYECTBOM (DOPMEHHBIX JIIEMEHTOB, YPOBHEM
reMoryioOnHa, TEeMaTOKPHUTOM, JSPUTPOIMTAPHBIMU WHACKCAMH, JEHKOIMTApHOU
dbopMynioii W TOKazaTeIsIMH TPOMOOIIMTAPHOTO 3BEHA TO3BOJSET OOBEKTHBHEE
XapaKTepU30BaTh U3MEHEHHS CUCTEMbI KPOBHU.
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Abstract. Pomegranate seed oil (PSO) is rich in punicic acid, a conjugated linolenic
acid associated with antioxidant and anti-inflammatory activity in experimental
models. These properties create a plausible rationale for studying PSO as an adjunct to
standard treatment during recovery from acute kidney injury (AKI). This narrative
review evaluates the efficacy and safety evidence relevant to that proposal. Animal
studies of gentamicin-, cisplatin-, mercury-, and other toxin-associated renal injury
have reported lower oxidative stress, improved biochemical markers, and less
histological damage with PSO. Human trials of PSO have been conducted in
hyperlipidemia, type 2 diabetes, menopausal symptoms, and mild cognitive
impairment, but not specifically in patients with AKI. Their heterogeneous
formulations, doses, durations, and outcomes do not establish renal efficacy. Available
human studies suggest short-term tolerability, yet they are too small and clinically
different from AKI populations to define safety in patients with unstable kidney
function. PSO should therefore not replace guideline-based care or be recommended
routinely for AKI. Its clinical role can be determined only through an ethics-approved
trial using a standardized product, predefined eligibility criteria, renal and hepatic
monitoring, adverse-event surveillance, and clinically relevant recovery outcomes.
Keywords. acute kidney injury; pomegranate seed oil; punicic acid; traditional
medicine; oxidative stress; renal recovery; safety monitoring
Introduction. Standard management of AKI focuses on identification and correction
of the cause, restoration of effective perfusion when appropriate, treatment of infection,
avoidance or dose adjustment of nephrotoxic medicines, management of fluid and
electrolyte disturbances, nutritional support, and renal replacement therapy when
indicated [1,2]. No plant oil has an established role in routine AKI treatment.
Nevertheless, oxidative stress, mitochondrial dysfunction, inflammatory signaling, and
microvascular injury contribute to many AKI phenotypes, creating interest in
adjunctive interventions that could support recovery without delaying standard care.
PSO is obtained from Punica granatum seeds and contains a high proportion of punicic
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acid together with other fatty acids and minor bioactive constituents [3-5]. Its use in
traditional medicine and experimental nephroprotection requires a careful distinction
between biological plausibility and proven clinical benefit.

Aim. To evaluate the current evidence for the efficacy and safety of PSO as an adjunct
to comprehensive treatment in patients with AKI and to define requirements for a
clinically valid future study.

Materials and methods. A focused narrative review was conducted using PubMed-
indexed experimental studies, human clinical trials, reviews of pomegranate seed
composition, AKI guidance, and trial-registry information available through 15
September 2026. Search concepts combined pomegranate seed oil, punicic acid, renal
injury, nephrotoxicity, acute kidney injury, efficacy, safety, and clinical trial. Evidence
was grouped as mechanistic, preclinical renal, human non-AKI, and AKI-specific. The
principal question was whether the available evidence supports routine clinical use in
AKI rather than whether PSO shows activity in any experimental or metabolic setting.
Results and discussion. Punicic acid is a conjugated linolenic acid that can influence
lipid metabolism, inflammatory signaling, and oxidative balance. Experimental studies
describe reductions in lipid peroxidation and preservation of endogenous thiol or
antioxidant systems after PSO exposure [3-6]. In toxin-induced renal injury models,
PSO has been associated with lower serum creatinine or urea, reduced urinary protein
loss, and milder tubular degeneration compared with untreated injured animals [6-8].
These findings are biologically relevant because tubular oxidative injury is a
component of several AKI phenotypes. However, most studies used pretreatment,
animal-specific doses, and defined nephrotoxins. They do not reproduce the
heterogeneity of human AKI caused by sepsis, shock, surgery, obstruction, or multiple
simultaneous exposures.

Human evidence and limits of transferability. Randomized or controlled human
studies have evaluated PSO in hyperlipidemia, type 2 diabetes, menopausal symptoms,
and mild cognitive impairment [9-12]. These trials demonstrate that oral PSO can be
administered to selected ambulatory participants and provide preliminary information
on tolerability. Their efficacy results are mixed and relate to lipid, metabolic, hormonal,
or neurocognitive outcomes rather than renal recovery. No published controlled trial
specifically evaluating PSO in patients with AKI was identified in the reviewed
literature. Therefore, improvements observed in animal nephrotoxicity models cannot
be translated directly into claims of shorter recovery, reduced dialysis requirement, or
protection of liver function in human AKI. The current evidence supports a research
hypothesis, not a treatment recommendation.
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Safety considerations. AKI patients have rapidly changing glomerular filtration,
altered volume of distribution, acid-base and electrolyte abnormalities, reduced
appetite, nausea, and frequent polypharmacy. A product tolerated by stable outpatients
may behave differently during acute illness. Safety assessment should include allergy
history, gastrointestinal intolerance, aspiration risk, bleeding risk when anticoagulants
or antiplatelet agents are used, and possible interactions with medicines metabolized
by hepatic enzymes or transporters. Product variability is another major concern:
botanical identity, extraction method, punicic-acid content, oxidation indices,
contaminants, storage conditions, and batch reproducibility should be documented.
Animal doses must not be converted directly into clinical prescriptions without
pharmacokinetic and dose-escalation data. During a trial, creatinine, urine output,
estimated renal function after stabilization, ALT, AST, bilirubin, coagulation status
when relevant, and all adverse events should be recorded.

Place within comprehensive treatment. If PSO is studied clinically, it should be
added only after diagnostic evaluation and hemodynamic stabilization, when enteral
intake is safe. It must not delay antibiotics for sepsis, relief of obstruction, withdrawal
of a nephrotoxin, correction of hypovolemia, or renal replacement therapy. A pilot
randomized controlled design could compare standard care with standard care plus a
standardized PSO preparation. Eligibility should exclude known pomegranate allergy,
inability to take enteral products, active major bleeding, uncontrolled hepatic failure,
pregnancy unless specifically justified, and use of interacting medicines that cannot be
monitored. The PSO dose should be selected through prior safety work rather than
animal-dose extrapolation. Randomization, allocation concealment, predefined rescue
criteria, and independent adverse-event review are needed to minimize bias and protect
participants.

Outcome framework. A future study should define renal recovery before enrollment.
Relevant outcomes include time to stable serum creatinine improvement, duration of
oliguria, change in AKI stage, renal replacement therapy-free days, length of stay,
kidney function at 30 and 90 days, and transition to acute kidney disease or chronic
kidney disease. Hepatic outcomes are especially relevant to the proposed
comprehensive approach and may include ALT, AST, bilirubin, alkaline phosphatase,
albumin, and the international normalized ratio, interpreted within clinical context.
Patient-reported gastrointestinal symptoms, adherence, and product acceptability
should accompany conventional safety outcomes. Laboratory biomarkers of oxidative
stress may explain mechanism but should remain secondary to validated clinical
outcomes.
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Conclusion. PSO has a plausible antioxidant and anti-inflammatory rationale and has
shown nephroprotective signals in experimental toxic-injury models. Human
experience in other conditions provides limited preliminary tolerability information but
does not establish efficacy or safety in AKI. Routine clinical use as part of AKI
treatment is not currently supported. A standardized, ethically approved, prospectively
registered pilot trial is required to determine dose, safety, interactions, adherence, and
any effect on renal and hepatic recovery. Until such evidence is available, PSO should
be regarded as an investigational adjunct and never as a substitute for guideline-based
comprehensive care.
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Br100p 1e4e0HOI cTpaTeruu Npyu Hepa3opBaBuUIelca TPYOHO! BHEMATOYHOM
0epeMEeHHOCTH: KJIMHNYEeCKHe KPUTEPHH M POrHOCTHYECKHE OPHEHTHPBI
XakumboeBa Kynay3 Ackap Ku3u
byxapckuit MegunuHckuii ”HCTUTYT UMeHu A0y Anu 61 Cuna

Pe3rome. [IpoBeI€H aHAIN3 pA3IMYHBIX BAPUAHTOB BEJICHUS MAIUEHTOK C
Hepa3opBaBIIeiicss TpyOHOUM BHEMAaTOUHOI OepeMeHHOCThI0. OO0CHOBaHA
HEOOXOIMMOCTh YYUTHIBATh HE TOJIBKO UCXOHbIC KIMHUYECKUE U TaOOpaToOpHbIe
ITOKa3aTeNId, HO U OTBET Ha BEIOPAHHOE JIEUEHUE, YTO TO3BOJISIET CBOEBPEMEHHO
U3MEHSTh TAKTUKY MTPU HEAOCTATOUHOM 3((HEKTUBHOCTH WIIA YXYAIICHUH COCTOSTHUSI.

KuroueBble ciioBa: TpyOHasi BHeMaTo4yHasi OepeMeHHOCTh; B-XI'Y;
TPaHCBarmnHaJIbHOE YJIbTPAa3BYKOBOE UCCIIEIOBAHUE; METOTPEKCAT; BELKUAATEIbHAS
TaKTHKa; JJaNapOCKOMUYECKOE JICYEHUE; CATTBITIMHIIKTOMUS; CATbITUHIOTOMHS;
coxpaHeHue GepTUIbHOCTH; IEPCOHATM3UPOBAHHBIN TOJIXO/I.

AKTyaJbHOCTBh. TpyOHas sKTONMYECKass 0EpEeMEHHOCTh XapaKTEPU3yeTCs
IIUPOKUM CIIEKTPOM KJIIMHUYECKHUX BAPUAHTOB TEUCHUSI — OT CaMOIPOU3BOJIHLHOTO
perpecca 0EpeMEHHOCTH 10 MPOTPECCUPOBAHUS ATOJIOTMYECKOI0 MpoIiecca ¢
MOCJIETYIOITUM Pa3pbIBOM MaTOYHOU TPYOBI U Pa3BUTHEM MAaCCUBHOTO
BHYTPHUOPIOIIHOTO KpOBOTeUeHUsI. B CBs3U ¢ 3TUM BepuduKaius JuarHosa J10JbKHa
CONIPOBOKIAThCSI KOMILIEKCHOM OIIEHKOW KIMHUYECKOTO COCTOSIHUS MALIMEHTKH U
OTpe/IeICHUEM ONTUMAILHON TAKTUKU BEACHHUS, KOTOPAsi MOXET BKIIOYATh
BBDKHUAATENIbHOE HAOJI0IeHHE, METMKAMEHTO3HYI0 Teparnuio metorpekcaroM (MTX)
WM XUpyprudeckoe jieueHue. [lpuoputeTHoe 3HaueHue npu BeIOOpe JieueOHOM
CTpaTeruy UMEIOT TeMOIMHAMUYeCcKasi CTaOUIbHOCTD U IMHAMUKA KITMHUYECKUX
CUMIITOMOB; U30JIMpOBaHHas KoHieHTpalus B-XI'U He MOXKeT CIyKUTh
CaMOCTOSITENIbHBIM KPUTEPHUEM ONpeiesieHns TakTuku [ 1,2,3,4].

TpancBarunabHOE yinbTpazBykoBoe ucciegaopanue (TBY3W) apnsercs
OCHOBHBIM METOIOM BH3yaJIW3al[My IIPHU TUArHOCTHKE U YCTAaHOBJICHUU JIOKAIU3AUU
sKTONMHUYEeCcKON OepemenHocTH. B cooTBeTcTBUU ¢ pekomeHaarusiMu NICE,
yIIbTPa3BYKOBAs OLIEHKA JOJKHA BKIIFOYATh OMPeiesIeHNE JOKAIU3aUH TUI0HOTO
Aiil1a, HaTu4Yre SMOPUOHAIBHOTO MOJIIOCA U PETUCTPALIMIO CEPJICUHOM E€ATETbHOCTH.
Pexomennaunu ESHRE npenycmaTtpuBaroT npMeHEHHE CTaHAAPTU3UPOBAHHON
YIBTPa3BYKOBON TEPMHUHOJIOTUN U YHH(PUITUPOBAHHBIX TAPAMETPOB U3MEPEHUS, YTO
o0ecreunBaeT BOCIIPOU3BOANMOCTD OMTUCAHUS IXOTPAPUIECKUX MPU3HAKOB
AKTOMUYECKON OEPEMEHHOCTH U TIOBBIIIAET COMIOCTABUMOCTD PE3yIbTaTOB
obcnenosanus [5,6,7,8].
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Junamuueckas orieHka koHueHTpauu B-XI'H uMeeT cyIiecTBeHHOE 3HaUeHHE
JUTSI MOHUTOPHWHTA OMOJIOTHYECKOW aKTHBHOCTH TPodob1acTa M KOHTPOIIS
3¢ (HeKTUBHOCTH BBIOpaHHOM TaKTHKU BeaeHuA. [Ipu BeDKHMIaTEIbHOM HAOTIOCHUH
nociuenoBaTenbHoe CHIKEeHUE ypoBHs 3-XI U paccmaTpuBaeTcst Kak PU3HAK
perpeccuu 6EpeMEHHOCTH U MOKET CIIy>)KUTh OCHOBAaHUEM JJIS1 IPOAOKEHUS
KOHCEpBATUBHOTO BeAeHUs. [Ipu Tepanuu MeToTpekcatoM 0co00€ 3HaU€HUE UMEET
oIleHKa M3MeHEeHUs KoHreHTparuu B-XI'Y Mexy 4-Mu 1 7-MH CyTKaMu,
MO3BOJIAIOIIAS ONPEACIIUTh JANBbHEHIITYI0 HE00X0UMOCTh JieueHusi. OTCyTCTBHE
OKUJaeMOM TMHAMUKH, CTAOMITU3alus WK NoBbIIeHHE ypoBHS B-XIY, ocobeHHO B
COUYETaHHH C COXPAHSIONIeHcs TM00 HapacTaroe CHMIITOMATUKON, TPEeOYIOT
MOBTOPHOU KIIMHUYECKOM U YIbTPa3BYKOBOH OLIEHKU U IIEPECMOTpa JeueOHON
TakTuku [9,10].

Bmecte ¢ TeM HE0OOXOIMMOCTh aKTUBHOI'O BMEUIATEIbCTBA HE JOJIKHA
OTIPEAEIATHCS UCKIIOUUTEIBHO (PAKTOM HAJIMYUS SKTONMUYECKON OEpeMEHHOCTH. Y
MAlMEHTOK ¢ HU3KOM KoHIeHTpauuen B-XI™ npu oTCyTCTBUM NPU3HAKOB
KJIMHUYECKOW HECTAaOMIIBHOCTHU U APYTHX (PaKTOPOB BBICOKOTO pUCKa
BBDKHUAATENIbHASI TAKTUKA MOYKET paCCMaTpPUBATHCA KaK JOITYCTUMBII BapHaHT
BeJIeHUA. B MpoBeeHHBIX UCCIEI0BAHUIX CTATUCTUYECKH 3HAUUMOTO
IIPEUMYILECTBA HEMEJIEHHOM Tepaliyi METOTPEKCATOM IIepe]| TIIATEIbHO
KOHTPOJIMPYEMBIM HAOIIOJEHUEM 10 OCHOBHOMY HCCIIEAYEMOMY UCXOAY BBISIBICHO
He Obu10 [5,7]. Takum oOpaszom, ucxoaubIil ypoBeHs B-XIY nienecoodpaszHo
OLICHUBATh HE U30JIMPOBAHHO, @ B COBOKYITHOCTH C KJIMHUYECKON KapTHUHOM,
pesynbTatamu TBY3U u ero nocnenyromnier nuaamukoi. KomrnekcHas
MHTEpHpPETALNs 3TUX NapaMeTPOB MO3BOJISET OCYLIECTBIATH O0Jee 000CHOBaHHBIN U
WMHJUBUTyJIU3UPOBAHHBIN BBIOOD JIEUEOHOU CTpaTErvH.

Heapb uccaenoBanus: M3yunts NpakTHYECKYIO peAIU3aLUIO
NEPCOHANIM3UPOBAHHOTO MOIX0/1a K BEICHUIO Hepa3opBaBLIeiics TpyOHO!
BHEMAaTOUYHOM OEPEMEHHOCTH € y4e€TOM MHIUBUAYaIbHOIO BHIOOpA METO/A JICUEHUS
1 HE0OXOIMMOCTH €ro JUHAMUYECKON KOPPEKIIMU Ha MaTepuaie 8 KIMHUYECKUX
HaOIIOACHUI.

MarepuaJibl M MeTOAbI. MaTepuan UCCiIeI0BaHUs BKIIOYaI 8 00€3IMYEHHBIX
KJIIMHAUYECKUX HAOI0ICHUI MallMeHTOK C Hepa3opBaBIlelcs TPyOHONH BHEMATOYHOM
6epemeHHOCTHIO. PaboTa BhIMoHEHA B (popMaTe KITMHUKO-aHATUTHIECKOTO
WCCIIEIOBaHM U HE Tpe/noaraia (opMUPOBaHUs OCIEA0BATEIbHON WIN
pEenpe3eHTaTUBHON KOTOPTHL. B CBSI3M ¢ 3TUM KOJMYECTBEHHBIE TOKA3aTENN
MpeICTaBICHbI UCKIIOUUTEIBHO I XapaKTePUCTUKN 0COOEHHOCTEN TeUeHHUs
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3a00JIeBaHUs U MHIMBUYabHBIX JICYCOHBIX TPACKTOPHIL, BHISIBJICHHBIX B
AHATU3UPYEMbIX KIMHUYECKUX CITydasiX.

JUtst KaX10ro HaOMI0AEHUSI TPOBOAMIACH KOMIUIEKCHAs OLIEHKA KIIMHUKO-
aHAMHECTUYECKHUX, JIJA0OPATOPHBIX U YIBTPA3BYKOBBIX MMApaMETPOB. AHAIN3
BKJIIOYAJT BO3PACT U OCOOCHHOCTH PENPOIYKTUBHOIO aHAMHE3a, IPEeIIoIaraeMblit
CpOK O€pEMEHHOCTH, BBIPAKEHHOCTh U XapakTep 00JIeBOro CHHApPOMA B JUHAMUKE,
MOKa3aTesld apTepruaIbHOTO JAABJICHUS U YACTOTHI MyJIbCa, KOHLIEHTPAIUIO
reMorjo0nHa, UCXOaHBIH ypoBeHb 3-XI Y u ero mocienoBaTeIbHbIC 3HAYCHHUSI,
pe3yabTaThl TPAHCBArMHAJIBHOTO YJIbTpa3BykoBoro ucciegaopanus (TBY3N),
MaKCUMaJIbHBIA pa3Mep SIKTONUYECKOTro 00pa30BaHusl, HaTM4Yre SMOPUOHAIBHON
CepJCUYHOM 1eATEIbHOCTH, 00bEM CBOOOJHON KHUIKOCTH, COCTOSIHUE
KOHTpajlaTepaibHON MaTOYHON TPyOBbl, a TAK)KE KJIMHUUECKHUE U PENIPOTyKTUBHbBIE
0OCTOSITENILCTBA, YUUTHIBABIIUECS MPHU ONPEAEIECHUH JIe4EOHOT0 MOAX0/a.

B 3aBHCHMOCTH OT COBOKYITHOCTH IOJyYEHHBIX JaHHBIX B aHAJIM3UPYEMBIX
ClIy4asiX MPUMEHSUIUCh TP OCHOBHBIX BapUAHTA BEJICHUS: aKTUBHOE BBIKHMIATEIILHOE
Ha0oeHue, MeIuKaMeHTo3Has Tepanus metorpekcatoM (MTX) u
JanapoCKOMMYECKOe XUpypruueckoe jgeuenre. CoOOTBETCTBHE NMEPBOHAYAIBHO
BBIOPAHHOIO MOAXO0AA U MOCIEAYIOINUX U3MEHEHHI B BEICHUH MALIMEHTOK
orieHuBaH ¢ yuetoM kpurepueB pekomenaanuii NICE NG126 u o0mux npuHIUIIOB,
U3JI0)KEeHHBIX B pekomeHarmsx ACOG [9,10].

JI1s1 cinyyaeB, B KOTOPBIX TPUMEHSIACH BBIKUAATENbHAS TAKTUKA, HAYAJIOM
JUHAMUYECKOT0 HaOmoAeHus cuntanu AeHb D0; nocneayronre KOHTPOJIbHBIE TOUKH
ob6o3navanu kak D2, D4 u D7. Ilpu meaukaMeHTO3HOH Teparuu METOTPEKCATOM
JeHb BBesleHus npenapata npuanumanu 3a MTX-D1, nocine yero oueHky npoBoAnIn
B KOHTpoJibHbIE Cpokr MTX-D4 u MTX-D7. [Ipu oTcyTcTBUU B HCXOIHON
MEAUIMHCKON JOKYMEHTAIMM TOYHOM J1aThl IPOBEICHUS J1abOpaTOPHOTO
MCCJIEOBAHMS COOTBETCTBYIOIIAS JJaTa HE BOCCTAHABIMBAIACH PACYETHBIM ITyTEM U
HE BKJIFOYAJIACh B MOCJIEAYIOIIUI aHAIN3..

Pe3yabTaThl 1 HX 00cyxk/AeHHe. B KIMHUKO-aHATUTHYECKYIO CEpUIO ObUIH
BKJIIOUEHBI 8 HaOmoAeHui. Bo3pacT nanuenTok BapsupoBai ot 27 no 39 ner,
nucxoaHbi ypoBeHb B-XITH — ot 612 no 7240 ME/n, makcuMabHbIN JUaMeTp
TybapHoro obpazoBanus — oT 18 10 41 mm. [IpaBast u ieBas Jokanu3aius B
MaTOYHOU TPyOe BCTPEHAIUCH C OJIMHAKOBOM YaCTOTON — 110 4 HAOIIOCHUSI.
Cepneunas nedareabHOCTh IMOpHOHA Obljla 3aperucTpupoBana B 1 ciayyae.
[IpeacraBieHHbIE TOKA3ATENIN XapAKTEPU3YIOT UCKIFOUNUTEIBHO TAHHYIO
KJIIMHAYECKYIO CEPUI0 U HE MPEAHA3HAYEHBI JIs ONPEIEIICHHS paCIIPOCTPaHEHHOCTH
OTJIETbHBIX KIIMHUYECKUX BAPUAHTOB.
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BrokunarenbHasi TAKTHKA IEPBOHAYATBHO IPUMEHSIACh B 2 HabmoaeHusX. B
ciaydae ETP-01 Obu1o 1oCcTUTHYTO OMOXUMUYECKOE pa3pelieHue 0e3 MpUMEHEeHHS
MEIUMKAMEHTO3HOT0 WK XUpypruueckoro geuenus. B ETP-08, nanporus,
BcaeacTBue popmupoBanusd miato yposHs B-XIY nmotpedoBanach cMeHA TAKTUKH C
nocienyomum HazHaueHueM MTX. TlepBuunas meaukamenTo3Has Tepanus MTX
ObLa npoBeieHa y 3 marueHTok: B HaomoaeHusx ETP-02 u ETP-03 ormeueHo
paspernieHue npoiecca 6e3 HeoOXOAUMOCTH XUPYPrUUECKOro BMEIIATeIbCTBA, TOT 1A
kak B ETP-04 na ¢one HenoctatouHoi AuHaMuku cHkeHus B-XI u
MOCJICTYIOIIETO KIMHUYECKOTO YXYAIICHHS BO3HUKIIN MTOKa3aHUS K
JIAMMapOCKOMUYECKONW CATBITUHTIKTOMHUH.

[lepBuuHOE XHUPYpPruvecKoe JeUeHne BhIMOIHEHO B 3 Habmoaenusx. B ETP-05
COBOKYIMHOCTh KIIMHUYECKUX U MHCTPYMEHTAIbHO-1a00paTOPHBIX MPU3HAKOB —
BBIPXKEHHBIN 00JIEBOM CUHAPOM, TUaMeTp oOpazoBanus 41 MM, HCXOAHBINA YPOBEHb
B-XT'Y 7240 ME/n n Hanuuue cepeuHOM NesITeIbHOCTH IMOpUOHA —
COOTBETCTBOBAJIa KPUTEPHUSIM BBIOOpA XUPYPTHICCKOTO JICUCHUS B KAUECTBE
nepBuyHOM TakTHKU [2]. B cnyuasx ETP-06 u ETP-07 canbnunroromus Oblia
BBITIOJTHEHA ¢ YIETOM 0CO0O0TO PENPOTYKTUBHOTO KOHTEKCTA; TIPH 3TOM HUCXOTHBIC
(dhopMalTbHBIE KPUTEPHUH JTOMYCKAIN PACCMOTPEHHUE W METUKAMEHTO3HOM CTPATETHH.
B ETP-07 BcieacTBue nociaeonepamoHHOro miato ¢ MOCaeAYIOIMUM IMOBBIIIICHUEM
ypoBHs B-XI'Y moTpeboBaioch 1onoHUTENbHOE BBeneHrne MTX.

Takum 00pa3om, U3MEHEHUE TIEPBOHAYATILHO BIOpAaHHOM JIe4eOHOM CTpaTeruu
noTpedoBaNoCh B 2 HAOIIOACHUSX, TOTJA KaK JOTIOJHUTEIHLHOE JIeYeHUE ObLIO
HA3Ha4YeHO emi€¢ B OJIHOM cilydae. B 11emom Heo0X0AuMOCTh ICKAIAlUY TEPAIiu JTU00
MIPOBEJICHUS IOTIOTHUTEILHOTO BMENIATEILCTBA BO3HUKIIA B 3 U3 8 HAOJIIOACHUH.

PaccMoTpeHHBIC KIIMHUYECKHE CITydad U TTOJI0KEHUS COBPEMEHHBIX
PYKOBOJICTB YKa3bIBAIOT HA TO, YTO MEPCOHAIMU3AIMS JI€UEOHON TAKTUKH TIPU
TpyOHOUN BHEMAaTOYHON OEPEMEHHOCTH JIOJDKHA PACCMATPUBATHCS KaK JUHAMUYECKUHN
Mpoliecc, MpeayCMaTPUBAIOIINMA MTOCIEI0BATEILHYIO KOPPEKIUIO TEPBOHAYAIIBHOTO
pEIICHUS TI0 Mepe TOTYYCHHSI HOBBIX KIIMHUYECKUX, Ta00PaTOPHBIX U
yIIbTPa3BYKOBBIX JaHHBIX [ 1,2]. Pa3paboTanHblil B paMKax 1aHHON paOOThI alrOPUTM
HE TIPETCHAYET Ha CTaTyC BaJUAUPOBAHHON MTPOTHOCTUYECCKOW MOJICITH WITH TITKAJIBI.
Ero ocHOBHOE Ha3HaYCHHE 3aKITI0YACTCS B CTPYKTYPHPOBAHUH ITOCIEAOBATSIIEHOCTH
KJIMHAYECKHUX PEIICHUM, OTIPEICJICHUH ITAIOB BHIOOpA JI€4eOHOM TAKTUKH U
0003HaYEHNHU CUTYaIl, MPU KOTOPHIX BO3HUKAET HEOOXOIUMOCTh B €€ M3MEHECHUU
WJTM DCKaJTaIHH.
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BbBIBO/IbI :

1. [Toxa3zaHus B OJIb3Y NEPBUYHOTO XUPYPTrUUECKOTO JICUEHHUS BKIIFOYAIOT
reMOJMHAMHUYECKYI0 HECTAOUIIbHOCTD, BBIPAXKEHHYIO JIMOO HApaCcTAIOILyI0 00JIb,
AUaMeTp TyOapHOTO 00pa30BaHUs >35 MM, HAIUYUE CEPACUHON NeATEIbHOCTH
aMOpuoHa, kKoHIeHTpanuio B-XI'4 >5000 ME/n, oTcyTcTBHE BO3MOKHOCTH
OCYIIECTBICHUS MOTHOLEHHOTO TUHAMUYECKOT0 HAOIIOICHUS M KIIMHUYECKOEe
nporpeccupoBanue 3aboneBanus [2].

2.0npeneneHne oNTUMAIBHOIO 00bEMA ONIEPALIMI MEXK]TY CATBIIMHIIKTOMUEN U
CaJIBIIMHIOTOMHEN TOJKHO OCHOBBIBATHCSI HA COBOKYITHOM OLIEHKE COCTOSTHUS
IIPOTUBOMNOJIOKHOU MaTOUHOM TPYOBI, prCcKa COXpaHEHUS IEPCUCTUPYIOLIETO
Tpoobiiacta 1 penpoAyKTUBHBIX HAMEPEHUN ManueHTKu. [Ipu 3ToM HE3aBUCUMO OT
NEePBOHAYAJIbHO BBIOPAHHOTO METO/Ia JICUEHMSI IPUHIUIHATIEHOE 3HAUEHUE UMEET
IMHAMHYECKUN KOHTPOJIb C BO3MOKHOCTBHIO CBOEBPEMEHHOM KOPPEKIINU JIeueOHON
TaKTUKH TPU U3MEHEHUH KIMHUYECKON CUTYAIIHH.

CIIMCOK JIMTEPATYPBI

1. American College of Obstetricians and Gynecologists. ACOG Practice Bulletin No.
193: Tubal Ectopic Pregnancy. Obstetrics & Gynecology. 2018;131(3):e91-e103.
doi:10.1097/A0G.0000000000002560. Reaffirmed 2025.

2. National Institute for Health and Care Excellence. Ectopic pregnancy and
miscarriage: diagnosis and initial management. NICE Guideline NG126. Published
2019; last updated 17 June 2026.

3. Kirk E, Ankum P, Jakab A, et al. Terminology for describing normally sited and
ectopic pregnancies on ultrasound: ESHRE recommendations for good practice.
Human Reproduction Open. 2020;2020(4):hoaa055. doi: 10.1093/hropen/hoaa055.

4. Elson CJ, Salim R, Potdar N, Chetty M, Ross JA, Kirk EJ; Royal College of
Obstetricians and Gynaecologists. Diagnosis and Management of Ectopic
Pregnancy: Green-top Guideline No. 21. BJOG. 2016;123(13):e15-€55. doi:
10.1111/1471-0528.141809.

5. Solangon SA, Van Wely M, Van Mello N, Mol BW, Ross JA, Jurkovic D.
Methotrexate vs expectant management for treatment of tubal ectopic pregnancy:
an individual participant data meta-analysis. Acta Obstetricia et Gynecologica
Scandinavica. 2023;102(9):1159-1175. doi: 10.1111/a0gs.14617.

6. Jurkovic D, Memtsa M, Sawyer E, et al. Single-dose systemic methotrexate vs
expectant management for treatment of tubal ectopic pregnancy: a placebo-

universalpublishings.com



43

‘ DEL INTERNATIONAL CONFERENCE ON
MEDICINE, SCIENCE, AND EDUCATION
v Volume D3, Issue O, 2026

controlled randomized trial. Ultrasound in Obstetrics & Gynecology.
2017;49(2):171-176. doi: 10.1002/uog.17329.

7. van Mello NM, Mol F, Verhoeve HR, et al. Methotrexate or expectant management
In women with an ectopic pregnancy or pregnancy of unknown location and low
serum hCG concentrations? A randomized comparison. Human Reproduction.
2013;28(1):60-67. doi: 10.1093/humrep/des373.

8. Kirk E, Condous G, Van Calster B, et al. A validation of the most commonly used
protocol to predict the success of single-dose methotrexate in the treatment of
ectopic  pregnancy. Human Reproduction. 2007;22(3):858-863. doi:
10.1093/humrep/del433.

9. Song T, Kim MK, Kim ML, Jung YW, Yun BS, Seong SJ. Single-dose versus two-
dose administration of methotrexate for the treatment of ectopic pregnancy: a
randomized controlled trial. Human Reproduction. 2016;31(2):332-338. doi:
10.1093/humrep/dev312.

10.Davenport MJ, Lindquist A, Brownfoot F, Pritchard N, Tong S, Hastie R. Time to
resolution of tubal ectopic pregnancy following methotrexate treatment:. a
retrospective  cohort study. PL0oS One. 2022;17(5):e0268741. doi:
10.1371/journal.pone.0268741111amoBanosa O. A., Bemurypos I'. T'., FOcynoga 3.
C., Mkpteiuan E. A. O030p THOWHO-CENTUYECKUX OCTokHeHui // Haydnbiit
BECTHUK 37jpaBooxpanenust Kybanu. - 2025. - Ne 3(91). - C. 1-14.

universalpublishings.com



48

‘ DEL INTERNATIONAL CONFERENCE ON
MEDICINE, SCIENCE, AND EDUCATION
v Volume D3, Issue O, 2026

IIpumenenune 6axkTepuodaroB NpoTuB cynepéaKTepuii B rHOMHON XUPYPIruu:
CHCTeMaTH4YeCKHi 0030p U KIHMHUKO-NIATO(PU3NO0T0THYeCKHIl aHAIN3.
Hayunsrit pykoBoautens: PhD MancypoB bakumkan
TynkunoB Xamuayiuio XamaaM yriv
Ab6nymnaeB Ortabek bekmynar yriau
Alfraganus University r. TamkenTt, Y30ekucraH.

AnHoTamusi PocT aHTHOMOTHMKOPE3UCTEHTHOCTH Cpelar BO3OyAWTENCH THOWHO-
CENTUYECKUX XUPYPTMUECKUX HMHQPEKIUN NPEACTaBIsIeT TINOOATBHYIO YIpo3y
COBPEMEHHOM  MeauuuHe. PacnpocTpaHeHHME  MAHPE3UCTEHTHBIX  IITAMMOB
mukpooprann3MoB rpymnsl ESKAPE (Enterococcus faecium, Staphylococcus aureus,
Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa,
Enterobacter spp.) cyiiecTBEHHO JUMUTHPYET 3(PPEKTUBHOCTh TPaTUIIMOHHON
ATUOTPOINHOM aHTHOAaKTepuaibHOM Tepanuu. B mgaHHOM cucremMaTH4ecKoM 0030pe
PAacCCMOTPEHBI MOJIEKYJISIPHO-OMOJIOTMYECKME MEXAaHU3Mbl JEHCTBHUS JTUTUYECKUX
(aroB, UX CHOCOOHOCTh K JIECTPYKIMU BHEKJIETOYHOIO IOJMMEPHOIO MaTpUKCa
OakTepHalbHBIX OMOIUIEHOK, a Takke 3((PEeKThl CHHEpru3mMa mpu KoMOMHauu (paros
c antuonoTnkamu (PAS-a>¢ddext). Ha ocHOBe aHanmm3a COBPEeMEHHBIX KIMHHUYECKUX
WCCJIENOBAHUM M OINHWCAaHWM CEepUull CIy4yaeB CHCTEMAaTU3WPOBAHbl JIaHHBIE IIO
3¢ (EeKTUBHOCTH (ParoTepanuu Mpu CUHIPOME AHMA0OETUUYECKON CTOIbI, XpPOHUYECKOM
OCTEOMHEINIUTE, MEPUNPOTE3HON HHPEKIUH W OOMIMPHBIX THOMHO-HEKPOTUYECKUX
MOPaKEHUAX MIATKUX TKAHEH.

KiroueBble cjoBa:  (Qarorepanusi, THOMHas  XUpPYyprusi, cynepoakTepuw,
aHTUOMOTHUKOPE3NCTEHTHOCTh, OworuieHka, ESKAPE, cunHeprusm ¢daroB w
AHTUOMOTHUKOB, OCTEOMHUEIUT, nuabeTndeckas CTOIIA.

The use of bacteriophages against superbugs in purulent surgery: a systematic
review and clinical and pathophysiological analysis.
Academic supervisor: PhD Mansurov Bakidjan
Tulkinov Hamidulla Khamdam ugli
Abdullayev Otabek Bekpulat ugli
Alfraganus University, Tashkent, Uzbekistan.

Abstract: The growth of antibiotic resistance among the pathogens of purulent-septic
surgical infections poses a global threat to modern medicine. The spread of pan-
resistant strains of the ESKAPE group of microorganisms (Enterococcus faecium,
Staphylococcus aureus, Kilebsiella pneumoniae, Acinetobacter baumannii,
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Pseudomonas aeruginosa, Enterobacter spp.) significantly limits the effectiveness of
traditional etiotropic antibacterial therapy. This systematic review examines the
molecular biological mechanisms of action of lytic phages, their ability to destroy the
extracellular polymer matrix of bacterial biofilms, as well as the synergistic effects of
combining phages with antibiotics (PAS effect). Based on the analysis of modern
clinical studies and case series descriptions, data on the effectiveness of phage therapy
in diabetic foot syndrome, chronic osteomyelitis, periprosthetic infection, and
extensive purulent-necrotic soft tissue lesions are systematized.
Keywords: phage therapy, purulent surgery, superbugs, antibiotic resistance, biofilm,
ESKAPE, synergism of phages and antibiotics, osteomyelitis, diabetic foot.
Yiringli jarrohlikda superbakteriyalarga garshi bakteriofaglardan foydalanish:
tizimli tahlil va klinik-patofiziologik tahlil.

IImiy rahbar: PhD Mansurov Bogijon

Tulkinov Hamidullo Hamdam o‘g‘li

Abdullayev Otabek Bekpulat o‘g‘li

Alfraganus universiteti, Toshkent sh., O‘zbekiston.

Annotatsiya: Yiringli-septik jarrohlik infeksiyalari qo‘zg‘atuvchilari orasida
antibiotiklarga chidamlilikning o‘sishi zamonaviy tibbiyot uchun global xavf
tug‘dirmoqda. ESKAPE guruhi mikroorganizmlarining (Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa, Enterobacter spp.) panrezistent shtammlarining targalishi
an’anaviy etiotrop antibakterial davolash samaradorligini sezilarli darajada
cheklamoqgda. Ushbu tizimli sharhda litik faglarning molekulyar-biologik ta’sir
mexanizmlari, ularning bakterial biofilmlarning hujayradan tashgari polimer
matritsasini  parchalash qobiliyati, shuningdek, faglarni antibiotiklar bilan
birlashtirganda sinergizm ta’siri (PAS-effekt) ko‘rib chiqiladi. Zamonaviy klinik
tadgigotlar va holatlar seriyasini tavsiflash tahlili asosida diabetik oyoq sindromi,
surunkali osteomiyelit, periprotez infeksiyasi va yumshoq to‘gqimalarning keng
yiringli-nekrotik shikastlanishlarida fagoterapiya samaradorligi bo‘yicha ma’lumotlar
tizimlashtirildi.
Kalit so‘zlar: fagoterapiya, yiringli jarrohlik, superbakteriyalar, antibiotiklarga
chidamlilik, Dbioplyonka, ESKAPE, faglar va antibiotiklarning sinergizmi,
osteomiyelit, diabetik oyoq.
BBenenue
INUIAEeMHO0JI0TUS AHTHOMOTHKOPE3UCTEHTHOCTH M MPodJieMa «cynepOaKkTepuin» B
THOMHOU XMPYPIruu
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B XXI Beke rHoiiHO-cenTHYecKass XHPYprus CTOJKHYJachb C OecrpeneaeHTHBIM
BBI30BOM,  OOYCIIOBJICHHBIM  CTPEMUTENbHBIM  PACIPOCTPAHEHHEM  IITAMMOB
MukpoopranusmoB ¢ MHoxkectBeHHOM (MDR), »skcrpemanshoit (XDR) wu
naHpe3ucteHTHOCThI0O (PDR) Kk cymiecTByronuM aHTHOAKTEpHAIBHBIM IperapaTam
[1]. CenTtuueckue OCIOKHEHHUS, PaHEBble MH(DEKIUU MSATKUX TKaHEH, MEpUTOHUT,
OCTEOMUETTUT U TpOo(PHUUeCcKUe S3BbI, BbI3BAHHBIE YCTOWYMBOW MHUKPOQIOPOH,
COMPOBOXK/IAIOTCS  BBICOKOM  YacTOTOM MHBaNUAM3ALMW, WHBATUAUIUPYIOIINX
aMITyTalui U JIETAIbHOCTH [2].

B knuHuyeckoll mpakTHKe HAWOOJBIIYIO OMACHOCTb MPEICTABISIIOT BO3OYAHMTENH,
o0benunennsie B rpynny ESKAPE:

« Enterococcus faecium (BankomunmH-pe3ucTeHTHBIE mMTaMMbl — VRE);

« Staphylococcus aureus (METHIWJUIMH-DE3UCTCHTHBIE W  BAaHKOMHIIMH-
HeuyBcTBHUTENNbHBIC IITaMMbl — MRSA/VRSA);

o Kilebsiella pneumoniae u Enterobacter spp. (mpoayieHTbl OeTa-iakTamas
pacmpenHoro crnektpa (BJIPC) u kap6anenemasz — KPC, NDM, OXA-48);

« Acinetobacter baumannii (kap6anenem-pe3uctenTHbie mrtamMmmbel — CRAB);

« Pseudomonas aeruginosa (kapOameHeM-pe3UCTCHTHAs W TOJIMPE3UCTCHTHAS
cuHerHoitHas manouyka — CRPA/MDRPA).

CenekTUBHBIM Tpecc TPaJULMOHHBIX AHTUOMOTHMKOB B OTHAENEHUSAX WHTEHCHUBHOU
Tepanuu ¥ THOWHOW XWUPYPrHUH MPUBOIUT K (HOPMHUPOBAHHIO BHYTPHUOOITHHUYHBIX
(HO30KOMHUAJIbHBIX)  JKOCHUCTEM, B  KOTOPBIX  CYyNepOAKTEepUu  BBITECHSIOT
YyBCTBUTEINIbHBIE IITAMMBI [3]. B pe3ynbTaTe cTaHIapTHBIE CXEMbl SMIUPUUYECKON U
JaKe IIeJICHANPABICHHON aHTHUOAKTEPHATILHONW Tepanmuu TEePSIOT KIWHUYECKYIO
3¢ (EeKTUBHOCTh, CO3/1aBasi COCTOSIHUE «IIOCTAaHTUOMOTHMYECKOM HpbD» B paMKax
KOHKPETHOTO cTaimoHapa [4].
IHaTtodusuonorusas OHOIIICHKOOOPA30BAaHUS W JIMMHUThI (apMaKoTepanun

OcHOBHBIM ()aKTOPOM MATOT€HE3a PEUUIUBUPYIOIINX U XPOHUYECKUX THOMHO-
XUPYPTUYECKUX HMHQPEKIMUA CIYKUT CIOCOOHOCTh TMAaTOr€HOB (HOPMHUPOBATH
oaxrepuajabubie OmoruieHku (biofilms) [5]. Buorenka mnpencraBiser coOoi
CTPYKTYPUPOBAHHOE COOOIIECTBO OaKTepUaNbHBIX KIETOK, TIOTPY>KCHHBIX B
CUHTE3UPYEMbII UMH BHEKJIETOUHBIN TMOJIUMEPHBI MAaTpUKC (IKCAMOJIMCAXAPUIBI,
BHekJierouHast JIHK, 6enku u nunusn) [6].

®AKTOPBI PEBUCTEHTHOCTH
1. Bueknerounsiit matpukc (EPS) ——P> ®usuueckuit 6apbep ansa quddysuu
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2. Metabonuueckas 1opMaHTHOCT, — P> CHIKEHUE aKTUBHOCTU-MUIIICHEN

3. Knetku-nepcuctepsl (Persisters) —» BepkuBaHHE ITPH CBEPXBBICOKUX J103aX

4. T'opu3oHTabHBIN IepeHoc TeHOB— P> Y ckopeHHas nepegaya miazmua MDR
OYHKIIMOHUPOBAHUE OUOIUIEHKHM OOYCJIOBIMBAET  CIEAYIOIIME OrpaHUYCHUS
KJIACCUYECKON aHTUOMOTUKOTEpauu:

1. Orpannyenue nup¢pys3umn: [lonmumMepHbIi MATPUKC MEXAHUUECKU U XUMHYECKH
CBSA3BIBAET MOJIEKYJIbl AHTUOMOTUKOB (B OCOOCHHOCTHM aMUHOTJIMKO3UJBI U
TJIMKOTICTITHIBI ), CHIDKAsI MX KOHIICHTPAIIIO B TIYOMHHBIX CJIOSIX OMOTUICHKH B
100-1000 pa3 HuKe MHHMMAaJIbHOM MmoaaBistomeii koumentpanuu (MIIK) [7].

2. MeHOTHUN NEepcUCTEeHUMU: B riryOuHe OMOTUIEHKH U3-3a TPaJIMeHTa KUCIOpoa
U MMUTATEIbHBIX BEIIECTB OAKTEPUU MEPEXOJAT B COCTOSTHUE METa00INYECKOTO
nokosi (mopMaHTHOCTH). [lOCKOJIBKY OOJBIIMHCTBO aHTHOMOTHUKOB (OeTa-
JaKTaMbl, (PTOPXMHOJOHBI) ACHCTBYIOT Ha JAENAIIMEcs KIETKH, OaKTepuu-
MIePCUCTEPBI COXPAHSIOT )KU3HECTIOCOOHOCTH [ 8].

3. Bbicokasi cucTeMHasi TOKCHYHOCTHL  pe3epBHbIX AHTUOMOTHKOB:
BrIHYXJIEHHOE YBEJIMYEHUE JO3UPOBOK MPENAPATOB «IIOCIEAHEH JIMHHUM
(KOJTUCTUH, TOJUMHUKCUH B, TUrenukianH, aMUHOTIMKO3WIbI) MPUBOJIUT K
Pa3BUTUIO  BBIPAKEHHBIX  HEPPOTOKCHYECKUX, TEMAaTOTOKCHUYECKUX U
OTOTOKCUYECKHX PEAKIUI, OTPAHUYEHUIO TEPATIEBTHUECKOTO OKHA [9].

bakrepuoparm kak  OMOJIOTMYECKHII  TepameBTUYECKWH  HHCTPYMEHT

baktepuodaru (daru) — ecTecTBEHHbIE BUPYCHl OakTepHii, CIOCOOHbBIE
n30UpaTenbHO MH(UIMPOBATh W JU3UPOBATh KOHKPETHBIE BHABI WM IITAMMBI
MUKPOOPTaHU3MOB, HE OKa3blBas LUTOTOKCUYECKOTO BO3ACHCTBUS HA KIETKH
MJIEKOMUTAIOIIMX U HE HApYIlIasi HOpMaJIbHYI0 MUKPOOHOTY uenoBeka [10].
[Ipumenenue OaktepruodaroB B THOMHOW XUPYpPruu oOJafaeT psIOM YHUKAIbHBIX
naTo(pU3NOJOTUUECKUX TPEUMYIIIECTB:

o ABTO/103HpOBaHUE (Auto-dosing): bakrepnodaru Pa3MHOXKAIOTCS
HKCIIOHEHIIMAJIFHO HEMOCPEACTBEHHO B ouare MH(MEKIMH A0 TeX Mop, MoKa
PUCYTCTBYET UYBCTBUTENIbHBINA OaKTepUATbHBINA X035uH [11].

o @epveHTATHMBHAsI AECTPYKIMS OHOMJIEHOK: MuHorue nuTHYeckue ¢daru
AKCTIPECCUPYIOT Ha TOBEPXHOCTH CBOEH KANICUIHOW CTPYKTYPHI WIH BBIICISIOT
JenoauMepasbl  (PK30MMOIMcaxapuaasbl, THATYPOHUIA3bl, MEKTHH-JIAA3bI),
paspyliamire MaTpUKC OHWOIJICHKM W OO0ECIeYHBAIONIMe MPOHUKHOBEHHE
BUPHUOHOB K TITyOOKO PacMoI0KEHHBIM OakTepusm [12].
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o OTcyTcTBHE MEPEKPECTHOI Pe3UCTEHTHOCTH: MexaHu3Mbl (HaroBoro Ju3nca
HE 3aBUCAT OT MEXaHHW3MOB aHTHOMOTHKOPE3MCTEHTHOCTH (OeTa-lakramas,
3 GITFOKCHBIX MTOMI, MOIU(PUKAITIN TENITU/IOTIMKAHA).

o Hwuskuii npopuib CHCTEMHON TOKCHYHOCTU: ParoBeie Mpenaparbl COCTOST
13 OeJiKa ¥ HyKJICMHOBOMW KUCJIOTHI, HE OKa3bIBas MPSIMOTO OPTraHOTOKCHYECKOTO
JCHCTBHS IPU BBICOKOM CTEIEHU OYUCTKH OT 3HI10TOKCHHOB (LPS) [13].

B3anMmoneiicTBHe ¢ BHEKJIETOYHBIM NOJHMePHBIM Matpukcom (EPS)
KiroueBbiM  (hakTOpOM TPEOJIOJICHUST PE3UCTEHTHOCTH OWOIUICHOK CITY)KUT

Hanuue y ¢aros surface-bound miam cexperupyembix EPS-memosmmepas. Jlannbie

(hepMeHTHI PaCIICTUISIOT BBICOKOMOJIEKYJISIPHBIC TJINKO3UTHBIC CBSI3U

HK30MOJIUCAXAPUIOB MATPHUKCA, CHIDKAS €r0 BS3KOCTh M pa3pyllas apXUTEKTOHUKY

ouorieHku [16].

B wumccnemoBanmsax in VItro m in VIVO IOKa3aHO, YTO COBMECTHOE BO3IEHCTBHE

JIENOJIMMEPA3 U TUTUUECKOTO ITUKJIIA IPUBOJIUT K:

o [Ilamenuto ontuyeckoit IoTHOCTH OWorieHKH P. aeruginosa u K. pneumoniae

Ha 70-90% B Teuenue 6—12 vacos [17].

o OcBOOOXKIECHHIO OakTEpUANbHBIX KIETOK W3 MaTpUKCa, 4YTO JENaeT HX
JOCTYIHBIMU JUIsl (aronuro3a HEUTpopmIaMu U HUMMYHOKOMIIETCHTHBIMHU
KJIeTKaMu xo3siiHa [18].

o Jlemonspuszauui W BBIXOAY MEPCUCTUPYIOIIMX KIETOK W3 COCTOSHUS
JOPMaHTHOCTH c BOCCTaHOBJICHUEM 150.4 YyBCTBUTEIIBHOCTH K
aHTUOAKTEPUATBHBIM CPEICTBAM.

CpaBHUTEJIbHBII aHaJIM3 ¢popm 7| TAKTHK (parorepanuu
AHanu3 BKIIIOYEHHBIX HCCIEAOBAaHWI ITO3BOJWJI BBIICIUTH TPU OCHOBHBIE

CTpaTeruu NpUMEHEHUs (paroTepanuy B THOMHON XUPYPIrUK: MOHOTEPAINHS TOTOBBIMU

(aronpenapatamu, IPUMEHEHUE NIEPCOHAIM3UPOBAHHBIX (ParoBbIX KOKTEMIEH U (haro-

aHTHOMOTHKOBAsi KOMOMHUpOBaHHasK Tepanus (PAS).

Tadamuma 1. CpaBHuMTebHasi XapaKTEePHCTHKA cTpaTeruii (Qarorepanum B

THOMHOM XMPYpPruu (COCTAaBJIEHA HA OCHOBE CHUCTEMHOI'0 AHAJIU3A JHUTEPATYPbI
[19-27])

IMapamerp | Mounogarorepanu | [lepcoHaTU3UPOBAHHBI ®@ar +
CpaBHEHUS s1 (I'oToBBIE i (paroBbI KOKTEHIb AHTHOMOTHK
¢hopmbI) (PAS-
CHHEPIru3M)
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Cuekrp V3kuit [upoxuit MakcumanbHbIN
AefCTBUS (KOHKpETHBIH (moJIMBaTIEHTHBIN (nBoitHAs
IITaMM) MOAXO/) MUILICHB )
Ckopocth | beictpas (rotoBeiii | 3aaepxka (24—72 4 Ha Ckopas
Ha3HAYeHMUsI npenapar) o100p/a1anTaluio) AMITUpUYecKas /
LenenanpasieHHa
S
Yacrora Bricokas (15-30% | Huzkas (< 5% 3a cuer MunumansHas
pa3BUTHSA MyTarui MEPEKPECTHOM aTaKM ) (< 1-2%)
YCTOHYHUBOCT PELEenTOpOB)
n
Hecrpykmust | Yactuunas (30— | Beipaxxennas (60-80%) [Tonnas
OHOILICHKHU 50%) SpaIuKaIs
(> 90-95%)
Cpennuii 45-60% 75-85% 88-98%
MPOIEHT
IpauKANUH
MDR
OcHoBHbIC Monoundexunn, | I[lonumukpoOHbIE paHBl, Tsoxenbii
NOKa3aHUusA CTaH/IApTHBIC XDR/PDR naroreust OCTCOMUECIINT,
ITaMMBbI (ermMoHsl,
CEICHC

denomen daro-anTuéuoTnkoBoro cunepruzma (Phage-Antibiotic Synergy —

B 82%

IMPpOaHAJIU3UPOBAHHBIX

HUCCIIETOBAHMI

PAS)

HauOOIbIIaA

KIIMHUYCCKast

3 PeKTUBHOCTh (PUKCUpPOBAJIACH MPU COYETAHUM OaKTEpUO(paroB ¢ aHTUOMOTUKAMU,
Jake K KOTOPBIM BBICESHHBIM IITaMM (OPMaIbHO MPOSBIIST YCTOWYUBOCTH 1IN Vitro

[28].

Monexynspubiii Mexanu3m PAS-3dekra 3akimrogaeTcs B CIeIyOmeM:

1. CyGneranbHble KOHIICHTpAIUKA O€Ta-TaKTaMOB WU (PTOPXUHOJIOHOB BBI3BIBAIOT

CTpeccoBbIii OTBeT OakTepuanbHOil KiIeTkH (SOS-0TBET) W  MOJABISIOT

KJIETOYHOE JIEJIEHUE, YTO MPUBOJIUT K rUNepTpoduu U pusaMmeHTanuu OakTepui
(oOpa3oBaHUIO NIMHHBIX HUTYATHIX opMm) [29].

2. YBenuueHue

Iiomaaun

TTOBEPXHOCTHU

buIamMeHTUPOBAHHON

OakTepun

npcaoCTaBJACT OoJIbIIIEE KOJUUECTBO JOCTYIIHBIX PCHCIITOPOB IJIA aI[COP6I_II/II/I

¢aros.
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3. B yckopeHHO yBenm4MBAIOmEHCS KIETKE OMOCHHTE3 (haroBbIX OEITKOB U

peIUIMKaIKMsS BUPYCOB NPOUCXOAIT B 2—4 pa3a ObicTpee, cokparias latent-
HIepUO/ U yBenndrBas pa3mep Boixoaa (burst size) [30].

4. B oTBeT Ha pa3pylieHre OMOIJICHKA (paroBbIMU JICTIOJIMMEpPa3aMu aHTUOMOTHUK

JICTKO ITPOHUKACT B I‘JIY6OKI/IC CJION U YHHUYTOXKACT OCBO60}KI[€HHI)IC 6aKTepI/II/I.

Cungpom nuadernuyeckou cronbl (CAC) m xpoHuuyeckue TpoduuyecKkue s3BbI

[TIpu CIC paneBoii mpoliecc XapaKTepu3yeTcs CMEIIaHHOW MOJIMMHKPOOHOM

dnopoii  (S. aureus, P. aeruginosa, Enterobacteriaceae), cdopmupoBaHHOI
OMOIJIEHKOM M BBIPAKEHHBIM HApYIIEHUEM MHUKPOLUUPKYISILUU, MPENsSTCTBYIOLIUM

JIOCTaBKE CUCTEMHBIX aHTUOUOTUKOB B ouar [31].

Cnoco0b1 BBeaeHusi: MecTHOE OpOIICHHE, MHCTUULINUS Yepe3 NPCHAKHBIC
CUCTEMBI, aNIUIMKaIMs TUIporeneil ¢ garamu, yiabTpa3BYKOBas KaBUTALUS C
(aroBbIMH PaCTBOPAMH.

Kannuveckue pe3dyiabtarbl: AHanmu3 naHHBIX 12 ucciemoBanuii (N = 480
MalMeHTOB) TOKa3aj, 4TO J00aBjieHUE Qarorepanv K XUPYpPrAYECKOM
0o0paboTke M 0a30BOIl TepanmuM MPUBEIO K YCKOPEHUIO OYHUIIEHUS paH OT
THOMHO-HEKPOTUYECKUX Macc Ha 4,5 + 1,2 CyTOK paHblI€ MO CPaBHEHUIO C
KOHTPOJIbHOM rpymmoi [32]. Dpagukarus MRSA u P. aeruginosa mocturayra
y 84% nanuenToB. YacToTa BHICOKMX aMIyTaluid cHU3UIach Ha 32% [33].

XpoHuuyeckuid  ocTeoMHMeJMT M mnepunpore3Has  uHpexums  (IIIIN)

Jleuenne ocreomuenuta u 1111 npeacrasnsier HanOOIBLIYIO CIOKHOCTh U3-32

aaArc3nu IIaTOIrCHOB K KOCTHOMY MAaTPHUKCY " QJICMCHTaM

HHOMPOTE30B/METATUIOKOHCTPYKITUH.

CnocoOb1 BBeaeHusi: MecTHass MHCTWLISALMS B KOCTHYIO TOJIOCTH IIOCHE
CEKBECTPIKTOMHH, HCIOJb30BaHMEe KocTtHOoro 1iementa (PMMA) wm
KOJUIAar€HOBBIX ~ TY0OK,  MMIIPErHUPOBAHHBIX  ¢araMu,  JJIUTEIbHOE
MPOTOKOJIbHOE  BHYTpHApTEpUAIbHOE WM  BHYTPUBEHHOE  BBEJCHUE
BBICOKOOYHIIICHHBIX (parompernaparon [34].

Kaunuyeckue pesyiabrarbl: B cepuu IMPOCHEKTUBHBIX HCCICIOBAaHUU IIPU
XPOHHYECKOM PEUUJIUBUPYIONIEM ocTeoMuenure, Bbi3BaHHOM XDR A,
baumannii u MRSA, npumeHeHre TepCOHATU3UPOBAHHBIX (haroBbIX KOKTEHIICH
MO3BOJIUJIO JOOUTHCS CTOMKOM pemuccuu (HaOmroaeHue 10 24 MecCsIeB) y
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78,5% O60nbHBIX, IPEAOTBPATUB yAAJCHUE CTAOMIBHBIX METAITIOKOHCTPYKIIUN
B 62% ciyuaes [35].

O0mmpHbIe THOMHO-HEKPOTHYECKHEe HH(peKIHH MATKHX TKAHEed M O0KOrH

IIpu TspKenblx (QuerMoHax, ¢acuuuTax W HHQUUUPOBAHHBIX OXKOrax
npUMEHeHHEe (aroB CHIKAET OaKTepHalbHYI0 00OCEMEHEHHOCTh HUXKE KPUTHUECKOTO
ypoBHs ($1075$ KOE/r Tkanu), 4TO SIBIISETCS KIFOYEBBIM YCIOBHEM IS YCIICIITHOTO
BBIIIOJIHEHHSI paHHEW ayTOJEPMOIIACTUKH [36].

o Kiaunuveckme pesyiabrarbl: PanHee mnpuMeHeHue (aroBbIX CIPEEB IPHU
0’KOTOBOM TpaBME ¢ CUHETHOMHON MH(EKIMEN MPUBEIO K COKPALICHUIO CPOKOB
IOJTOTOBKY PAHEBOIO JIOkKA K TUIACTUKE HA 6—8 THEW U CHU3UIIO PUCK PA3BUTHSA
darosoro cercuca [37].

IlaTtorenernyeckas HHTepIpeTanus " KJIMHUYeCKas 3HAYMMOCTh
[lomy4yeHHble AaHHBIE MOATBEPHKAAIOT, YTO (parorepanusi Mnepecraet ObITh
UCKJTFOUMTEIILHO «METOJ OTuasHHs» (Compassionate use) u mepexoauT B CTaTyC
ITOJIHOLIEHHOT O BBICOKOTEXHOJIOTUYHOIO HaIlpaBJICHUS XUPYPruyecKou
uHpekronornu. OCHOBHOE MPEUMYIIECTBO (haroB 3aKIIOYAETCs B UX CIIOCOOHOCTHU
BO3JICCTBOBATh HA (PYHIAMEHTAJIbHBIE MEXaHWU3Mbl XPOHO(PUKALMH T'HOMHOIO
npoiecca — OakTepUalibHble OWOIUIEHKM M MNEPCUCTUpPYIOIKE (OPMbI KIETOK,
YCTOMYHMBBIE K CTAaHJAPTHOW aHTUOMOTHKOTEPAIIUH.
BaxxHelliuM ~ OTKpPBITUEM  TOCJIEOHEro  JECATUJIETHS  sBNsieTcd  (PEHOMEH
«ounosornueckoi 1eHb» (fitness cost), koTopyro MmiIaTuT OakTepus HPU BHIPAOOTKE
aHTU(haroBoil pe3uCTeHTHOCTU. [IpM BO3HMKHOBEHHWH MyTalluii B TMOBEPXHOCTHBIX
penentopax (Hampumep, yrpare LPS wimu O-antureHa misi mnpenoTBpalieHHs
aacopOmuu Qara), 6akTepus TepsSET 3aUUTHBIE CBOMCTBA MPOTUB UMMYHHOMN CHCTEMBI
M OJHOBPEMEHHO BOCCTAHABJIMBAET YYBCTBUTEJBHOCTbh K TPAAUIUOHHBIM
anTuduorukam [38]. DOrToT (PeHOMEH MOATBEpPXKIAET  IEJIECO00PA3ZHOCTh
napajuieIbHOro NPUMEHEHHs (paroB U aHTUOAKTEPUATIBHBIX TPENapaToB.
Be3onacHocTs, HMMYHOT€HHOCTh u TOKCHKOJIOTHYECKHE aCIeKThbI
HecMoTpst Ha BBICOKMI TepameBTUYECKUN MOTEHIMAN, MpUMEHeHue ¢aros
COTIPSIKEHO C PAIOM OMOJIOTUYECKUX OTpaHUUEHUM:

1. Mpodaema JH/I0TOKCUHOB (LPS): IIpu MacCCOBOM JIA3UCE
rpamoTrpunaTesibHeix Oaktepuid (P. aeruginosa, K. pneumoniae) B pane wiu
pyciie KpOBH BBICBOOOXKJAIOTCS JIMIONOIMCAXApUbl, CIHOCOOHBIE BbBI3BATh
cuctemuyto inflammatory orsetryto peakuuto (CCCP/SIRS), sHA0TOKCHHOBBIH
mok u JIBC-cunapom [39]. B cBsi3u ¢ 3TUM K mpenapaTtam sl CUICTEMHOIO U
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MapEHTEPATLHOTO MMPUMEHEHHUS TPEIBABISIOTCS CTpOXKalIme TpeOOBaHUS 110
CTEIIeHH OYUCTKH (coJiepkaHue dHI0ToKcuHa < 5 EU/kr/4).

2. HeiiTpanusywmue anturtena: [Ipu 1iuTensHOM UM IOBTOPHOM CUCTEMHOM
BBelleHUH (haroB MMMYyHHasi CUCTEMa XO35MHA BbIOATHIBAET crelu(puyecKue
HerTpammsyomue antutena (IgM, 1gG), yckopsromnue KIUpeHC BUPYCOB U3
KpPOBOTOKa M CHWXarolue ux tepaneBtudeckuil Tutp [40]. Jdns npeononenus
storo dddekra Tpebyercs 1UKIMpoBaHWUE (HAroBBIX KOKTEHIEH W
UCIOJIb30BAHUE METOJI0B JIOKAIBHOU JJOCTABKH.

3. Ilepenoc renoB pe3ucrentHoctu (Tpancaykumsi): Ilpu wucnonap3oBaHUU
HEBAIMJAUPOBAHHBIX ~ WJIM  YMEPEHHbIX  (aroB  CyIIECTBYET  PUCK
TOPU30HTAJBHOTO  MEpEeHOoca  IUIa3MUJ ~ PE3UCTEHTHOCTH U TE€HOB
TOKCMHOOOpa30BaHUsI MEXAy OakTepusiMu. ITO TpeOyeT o00sa3aTeIbHOIO
motHoreHoMHOTO  cekBeHmpoBanusa (WGS)  tepameBTHUeckux — (aroBbIX
ITAMMOB NEPE] BHEAPEHUEM B KIUMHUKY [41].

PeryasitopHbie, IKOHOMHYECKHE U TeXHOJIOTHYeCKHne O0apbepbl
CoBpemeHHas dbapMmarieBTHYECKAS MOJIEb, OCHOBaHHas Ha

CTaHJIaPTU3UPOBAHHBIX MACCOBBIX JICKAPCTBEHHBIX Iperaparax, mioxo aJanTupoBaHa

K TepCOHANIM3UPOBaHHOW (aroTepanuu. [lockonbky OakTepuu HENPEPHIBHO

HBOJTIOIIMOHUPYIOT, )KECTKO (PMKCHUPOBAHHBIN COCTaB (paroBOIo Mpernapara yrpaunBaeT

3 PEKTUBHOCTD Yepe3 HECKOIBKO JIET IpUMEHeHHs [42].

B Hacrosiee Bpemsi B MUPOBOM NMPakTUKE GOPMHUPYIOTCS IBE KOHIICTIIIUN:

o «[loToBbIe» mMoNMBaJIeHTHbIe KokTeiam (Prét-a-porter): MaccoBbie
npenaparsl MHUPOKOro CrekTpa (Hampumep, npumMmensieMbie B PO npenapatsi
Muxkporen). IIpeumyniecTBO — HeMEMJIEHHas: JOCTYMHOCTh; HEIOCTAaTOK —
PUCK HEUYBCTBUTEIIBHOCTH KOHKPETHOTO HO30KOMHAJIBHOTO IITAMMA.

o IlepcoHaiu3upoBaHHbIE npenaparbl (Sur-mesure): Coznanue
HHANBUAYAJILHOT'O (baFOBOFO KOKTEUIIS oz BBICESIHHBIN Yy nanuMeHTa mTamMm
(Monens, peanu3yemasi B benbruu 1o MarucTpajibHOMY PELENTYPHOMY 3aKOHY
— Magistral Phage Preparation, u Uuctutyre Dnuasa B ['py3un) [43].

3akJ/oueHnue :

1. bakrepuodarorepanusi  mpeacTaBiIseT  coO0W  BBHICOKOI((EKTHUBHBIM,
NATOTEHETUYECKH OOOCHOBAHHBIM METOJ KOMIUJICKCHOTO JICYCHUS THOWHO-
XUPYPTHUECKHUX UHDEKIUH, BBI3BaHHBIX MOJIMPE3UCTCHTHBIMU
«cymnepoakrepusmmn» (ESKAPE-naTorenamn).
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2. KiroueBbIM TpeuMyniecTBOM (haroB repejl TpaaullOHHBIMU aHTHOMOTHKAMU
CI[y’)KUT UX CITIOCOOHOCTPH pa3pyliaTh BHEKICTOUHBI MAaTPUKC OaKTEpUaTbHBIX
OounorieHoK 3a cueT cneuupuueckux EPS-memonmumepas u uzbupatenbHO
YHHYTOXATh OaKTepUH 03 TOPaKEHHSI TKaHEH XO03s1HA.

3. Hambonpimmas knuHMYeckass W MHKpoOuosiormdeckas  3¢G(EeKTUBHOCTh
JOCTUTACTCS npu KOMOHMHALIUN ¢aros C TPaIULIMOHHBIMU
aHTHOAaKTepUANbHBIMU TpenapataMu ((paro-aHTHOMOTUKOBBIA CHHEPTH3M —
PAS-3¢dexT), uTo mo3BOIAET CHU3UTH TEPANIEBTUUECKYIO 03y aHTUOMOTUKOB
Y TIPEIOTBPATUTH POPMUPOBAHUE YCTOMUNBOCTH.

4. TlpuopUTeTHBIMU HANpPABJICHUSAMHU pa3BUTUS (arorepanvu B THOWHON
XUPYPIUU SABIIAKOTCA:

o BHenpeHue MeTOI0OB CUHTETUYECKOW OMOJIOTMM M T€HHOM HMHXKEHEpUu
(CRISPR-Cas-umxenepHbie (aru) Uisi paclIMpeHHs CIIEKTpa X03S€B U
YCTpPaHEHHSI UMMYHOT€HHOCTH [44].

o Co3aHMe MPOJOHTMPOBAHHBIX PAHEBBIX IOKPBITUM, THUIPOTENEed U
UMILUTAHTUPYEMBIX ounoaerpaaupyeMbIix MaTpUKCOB c
MMIIPErHUPOBAHHBIMU (haramu.

o T'apMOHM3anusl IOpUINYECKUX U PETYIATOPHBIX HPOTOKOJIOB JUIA
ONIEPATUBHOTO Ha3HAYEHUS MEPCOHATN3UPOBAHHBIX (aroBbIx
IIpenapaToB B CTAllMOHAPAX.
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MULTIMODAL INSTRUMENTAL PHENOTYPING FOR INDIVIDUAL
CARDIOVASCULAR RISK PREDICTION IN METABOLIC SYNDROME AND

ATHEROSCLEROSIS
Khaydarova Sevara Shukhratovna
Clinic of Bukhara state medical institute

Background. The coexistence of metabolic syndrome and atherosclerosis promotes parallel
remodeling of the myocardium and arterial tree through insulin resistance, low-grade inflammation,
endothelial dysfunction, increased arterial load, and neurohormonal activation. Conventional scores
are essential for prevention, but they may not capture early target-organ damage or the heterogeneous
phenotype of Central Asian populations. Multimodal assessment is therefore relevant when estimated
clinical risk and the actual burden of vascular or myocardial injury do not coincide.

Objective. To define a clinically feasible multimodal instrumental panel and a methodological
framework for individualized cardiovascular risk prediction in adults with combined metabolic
syndrome and atherosclerosis in Uzbekistan.

Methods. Guidelines, consensus statements, meta-analyses, and cohort studies published from
2016 to 2026 were narratively synthesized. Candidate domains included 24-hour ambulatory blood
pressure monitoring, carotid ultrasonography, carotid-femoral pulse wave velocity, ankle-brachial
index, conventional and speckle-tracking echocardiography, and coronary artery calcium scoring.
Sample size, event count, discrimination, hazard ratios, confidence intervals, accessibility, and
reproducibility were considered.

Results. SCORE2 was derived in 677,684 participants with 30,121 cardiovascular events and
externally validated in 1,133,181 individuals with 43,492 events; C-indices across validation cohorts
ranged from 0.67 to 0.81. This variability demonstrates why local recalibration is necessary. Vascular
markers provide complementary information: a carotid-femoral pulse wave velocity around or above
10 m/s indicates advanced arterial stiffening, whereas carotid plague directly documents structural
atherosclerosis. In a secondary SPRINT analysis, patients whose estimated pulse wave velocity
decreased over 12 months had a 42% lower risk of all-cause death in the standard-treatment group
(HR 0.58, 95% CI 0.36-0.94; p=0.03). In a contemporary cohort of 206 patients with type 2 diabetes,
19.6% had an absolute global longitudinal strain below 18%, illustrating that subtle systolic
dysfunction may be present despite preserved ejection fraction.

A pragmatic Uzbek risk model should combine routinely available clinical variables with a
parsimonious instrumental signature. A candidate set may include carotid plaque burden, pulse wave
velocity, nocturnal systolic pressure, left ventricular mass index, and global longitudinal strain.
Predictor selection should be prespecified and limited according to the number of outcome events.
Penalized regression and bootstrap validation can reduce optimism. Model performance should be
reported using discrimination, calibration slope and intercept, and clinical net benefit. External
validation across geographically distinct regions is necessary before clinical implementation, because
direct transfer of foreign risk equations may produce systematic miscalibration.

A practical Uzbek model should combine routinely available clinical predictors with a
parsimonious instrumental signature. Candidate variables include carotid plaque burden, pulse wave
velocity, nocturnal systolic pressure, left ventricular mass index, and global longitudinal strain.
Penalized regression and bootstrap validation should be used to limit overfitting. Performance should
be reported not only by AUC or C-index, but also by calibration slope, calibration intercept, and
decision-curve net benefit. External validation in geographically distinct regions is required before
clinical use.

Conclusion. Multimodal phenotyping can identify vascular and myocardial injury before overt
cardiovascular events and can refine risk stratification beyond conventional factors. A staged pathway
beginning with carotid ultrasound, echocardiography, ankle-brachial index, and ambulatory blood
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pressure monitoring, followed by pulse wave velocity, strain imaging, or coronary calcium in selected
patients, is both clinically coherent and resource-conscious. Prospective multicenter validation is
required to convert this framework into a reliable prediction tool for the Uzbek population.
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MORPHOLOGICAL CHARACTERISTICS OF
PATHOMORPHOLOGICAL CHANGES DEVELOPING IN
CHILDREN FOLLOWING RESUSCITATION PROCEDURES
Gulzar Bakhitbaevna Khashimova
Urgench State Medical Institute
Umida Arslanovna Qalandarova
Scientific Supervisor,Associate Professor, Department of Preclinical Sciences,
Ranch University of Technology

ABSTRACT: This article examines the morphological characteristics of
pathomorphological changes that may develop in children following
resuscitation procedures. Although resuscitation is aimed at restoring
vital physiological functions, the periods of hypoxia, ischemia, and
subsequent reperfusion may cause secondary structural damage to
tissues and organs. Particular attention is given to morphological
changes in the central nervous system, heart, lungs, liver, and kidneys,
which are highly sensitive to oxygen deprivation and circulatory
disturbances. The development of cellular edema, degenerative and
dystrophic changes, microcirculatory disorders, vascular congestion,
and, in severe cases, necrotic processes is discussed. The severity of
these changes depends on the duration and depth of hypoxia, the
underlying clinical condition, the child's age, and the effectiveness and
duration of resuscitation. Understanding the pathomorphological
mechanisms of post-resuscitation injury is important for assessing the
severity of organ damage, predicting possible complications, and
improving approaches to post-resuscitation management and
rehabilitation in pediatric patients.
Keywords: children, resuscitation, post-resuscitation period,

pathomorphological changes, hypoxia, ischemia, reperfusion injury,
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cellular damage, oxidative stress, microcirculation, tissue edema,
necrosis, central nervous system, internal organs, morphological
changes.

Resuscitation procedures in pediatric patients are aimed at
restoring adequate respiratory and circulatory functions and
preventing irreversible damage to vital organs. However, the
restoration of spontaneous circulation and oxygen delivery does not
always result in immediate normalization of tissue function. A period
of oxygen deprivation followed by restoration of blood flow may
initiate a complex cascade of cellular and vascular alterations. These
processes form an important morphological basis of post-resuscitation
syndrome and may affect several organs simultaneously. One of the
principal mechanisms underlying post-resuscitation
pathomorphological changes is hypoxic-ischemic injury. During
cardiac or respiratory arrest, the reduction of tissue perfusion leads to
inadequate oxygen and substrate delivery to cells. The central nervous
system is particularly vulnerable because neuronal cells have a high
metabolic demand and limited tolerance to oxygen deprivation. At the
morphological level, hypoxic-ischemic injury may manifest as cellular
swelling, cytoplasmic eosinophilia, nuclear alterations, neuronal
degeneration, and disturbances of the microvascular bed. In severe and
prolonged cases, irreversible neuronal injury and necrotic changes
may develop. The brain is therefore considered one of the most
important target organs during the post-resuscitation period. Cerebral
edema, vascular congestion, perivascular edema, and disturbances of
cerebral microcirculation may contribute to secondary neurological
injury. Reperfusion of previously ischemic brain tissue can

additionally increase oxidative stress and inflammatory responses. The
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accumulation of reactive oxygen species may damage cellular
membranes, mitochondria, and intracellular proteins, thereby
aggravating neuronal dysfunction and structural injury. The
cardiovascular system also undergoes significant changes after
resuscitation. Temporary myocardial hypoxia and ischemia may
impair the structural and functional integrity of cardiomyocytes.
Morphologically, myocardial tissue may demonstrate cellular
swelling, granular or vacuolar degeneration, interstitial edema, and
microcirculatory disturbances. In more severe cases, prolonged
ischemia and reperfusion may result in irreversible myocardial injury.
CONCLUSION

Post-resuscitation pathomorphological changes in children represent a
complex process associated with hypoxia, ischemia-reperfusion
injury, oxidative stress, microcirculatory disturbances, and cellular
metabolic dysfunction. The central nervous system, heart, lungs,
kidneys, and liver are among the organs most susceptible to structural
damage following severe oxygen deprivation and circulatory failure.
The morphological manifestations of post-resuscitation injury may
include cellular and tissue edema, vascular congestion, degenerative
and dystrophic changes, microcirculatory disorders, and, in severe
cases, irreversible necrotic processes. The severity and distribution of
these changes depend on the duration and depth of hypoxia, the
underlying clinical condition, the child's age, and the effectiveness of
resuscitation measures. A detailed understanding of the morphological
mechanisms underlying post-resuscitation injury is important for
assessing the extent of organ damage and predicting possible
complications. Early recognition and prevention of secondary

ischemic and reperfusion-associated injury may contribute to
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improved outcomes in pediatric patients. Therefore, further
clinicopathological and morphological research is necessary to clarify
the mechanisms of post-resuscitation tissue damage and to develop
more effective approaches to pediatric post-resuscitation care and
rehabilitation.
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INTEGRATED ASSESSMENT AND MATHEMATICAL MODELING OF
CEREBROVASCULAR REACTIVITY IN PATIENTS WITH CAROTID AND
CORONARY ATHEROSCLEROSIS

Tursunov Sardorbek Normurodovich
Jumanazarova Mokhinur Jumanazar kizi
Yulbarisov Abdurasul Abdujalilovich

Introduction

Combined atherosclerotic lesions involving both the carotid and coronary arterial basins
constitute a highly critical clinical state, exponentially elevating the risk of synchronous ischemic
strokes and myocardial infarctions. Cerebrovascular reactivity (CVR) represents the fundamental
compensatory capacity of the cerebral microvasculature to dilate or constrict in response to metabolic
and hemodynamic shifts. While structural assessments like lumen stenosis are standard, they often
fail to capture latent perfusion failures, necessitating multi-parametric functional modeling

Materials and methods

This study aims to establish a reliable, comprehensive clinical assessment protocol
combined with a predictive mathematical regression framework to quantify and simulate CVR
alterations in individuals suffering from concurrent carotid and coronary atherosclerosis. A
prospective clinical cohort of 142 patients diagnosed with multi-vessel coronary artery disease
(evaluated via the Gensini score) and concomitant internal carotid artery stenosis (ranging from
50% to 75%) was examined. CVR was functionally mapped using non-invasive transcranial
Doppler (TCD) ultrasonography of the middle cerebral arteries. Vasomotor challenges included a
hypercapnic breath-holding test to calculate the Breath-Holding Index (BHI) and a hypocapnic
voluntary hyperventilation test. Systemic hemodynamic metrics, carotid bifurcation intima-media
thickness (IMT), plaque morphology (echogenicity and ulceration index), and wall shear stress
(WSS) parameters were integrated. A multi-parametric non-linear regression model was formulated
to simulate blood flow distribution and map zones vulnerable to paradoxical perfusion steal
syndrome during hemodynamic stress

Results and discussions

The clinical analysis revealed a statistically significant, profound depletion of cerebral
circulatory reserve in individuals with synchronous multi-focal lesions compared to historical
cohorts with isolated carotid disease. The mathematical model demonstrated high predictive
robustness (R? = 0.86, p <0.001). Carotid wall shear stress gradients, local plaque ulceration
indices, and systemic coronary Gensini scores emerged as the most heavily weighted independent
determinants of functional CVR failure. The computational framework successfully predicted
regional cerebral hypoperfusion zones under simulated vasomotor stress with a sensitivity of 89.4%
and specificity of 84.1%

Conclusion

Transitioning from purely anatomical profiling to an integrated functional-mathematical
approach provides a substantial clinical advantage. The combined model serves as a precise, non-
invasive digital twin framework capable of revealing hidden cerebrovascular reserve depletion,
optimizing patient selection for synchronous or staged revascularization, and personalizing targeted
pharmacological therapies.
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BOSHLANG*ICH SINF EFL O‘QUVCHILARINING JUFTLIK ASOSIDAGI
KOMMUNIKATIV TOPSHIRIQLAR ORQALI O‘ZARO MULOQOT
KOMPETENSIYASINI RIVOJLANTIRISH

Tuxtayeva Zarina,
Toshkent shahar, Salam International School, Ingliz tili fani o’qituvchisi
zarinafakhriddinovna861@gmail.com

Annotatsiya. Mazkur tezis juftlik asosida bajariladigan kommunikativ topshiriglar
orqgali o‘quvchilarning o‘zaro muloqot kompetensiyasini rivojlantirish imkoniyatlarini
nazariy jihatdan tahlil qiladi hamda yosh til o‘rganuvchilar pedagogikasi,
kommunikativ til o‘qitish va o‘zaro muloqot nazariyasiga tayanadi. Juftlikdagi
topshiriglar orgali navbat almashish, savol berish, javob qaytarish va
tushunmovchiliklarni aniglashtirish  kabi interaktiv harakatlarni rivojlantirish
imkoniyatlari yoritilib, bunday topshiriglarning asosiy turlari va ularni tashkil etish
prinsiplari tizimlashtiriladi.

Kalit so‘zlar: og‘zaki muloqot, o‘zaro muloqot kompetensiyasi, yosh til
o‘rganuvchilar, juftlik topshiriglari, navbat almashinish.

AHHOTauMs. J[aHHBI TE3UC TEOPETUYECKU aHAJIU3ZHPYET BO3MOXHOCTH PA3BUTHS
KOMMYHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTHN Ydalllnuxcs IMoCpcaCTBOM ITapHBIX
KOMMYHHKAaTHUBHBIX Sa)Z[aHI/Iﬁ 1 OCHOBBIBACTCs HA II€AAaroruke mMjaaalinx MmKOJIbHHUKOB,
KOMMYHHKATUBHOM 06yquI/II/I A3BIKY U TCOPHH MCKIIMYHOCTHOI'O BSaHMO,Z[efICTBHSI.
PaCCManI/IBaIOTCH BO3MOXHOCTHU PA3BHUTHUA TAKHX HWHTCPAKTHBHBIX I[GflCTBPIfI, KakK
CMCHa OYCPCAHOCTH, ITOCTAHOBKA BOIIPOCOB, NPEAOCTABIICHUC OTBCTOB N YTOYHCHUC
HCIIOHMMAHHA, a4 TAKXKC CHCTCMATHU3HUPYIOTCA OCHOBHBIC BHIBI ITApPHBIX BaI[aHI/Iﬁ u
IMPUHIOUIIBI UX OPraHru3aluu.

KaroueBble ciioBa: YCTHasd KOMMYHHKaAIHUA, KOMMYHHUKATHUBHAA KOMIICTCHTHOCTD,
MJIAAIINE N3YYArOIIUC SA3bIK, ITAPHBIC 3a/IaHUA, CMCHA OUCPCAHOCTH.

Abstract. This thesis theoretically analyzes the methodological possibilities of

developing learners’ interactional communicative competence through pair-based
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communicative tasks and draws on young learner pedagogy, Communicative
Language Teaching, and interaction theory. It examines how pair tasks can promote
interactive actions such as turn-taking, asking and answering questions, and clarifying
misunderstandings, while systematizing the main types of pair-based tasks and
principles for their organization.

Keywords: oral communication, interactional communicative competence, young
language learners, pair-based tasks, turn-taking.
Kirish. Chet tilini o‘rganishda muvaffaqiyat nafaqat grammatik va leksik jihatlar bilan,
balki suhbatdosh bilan samarali mulogot gila olish gobiliyati bilan ham belgilanadi.
Aynigsa, boshlang‘ich sinf o‘quvchilarida haqiqiy muloqot muhitini yaratish muhim
hisoblanadi. Chunki bu yoshda o‘quvchilar nafaqat til elementlarini o‘rganadilar, balki
tezkorlik bilan savollarga javob berish va muloqotni davom ettirish ko‘nikmalarini ham
rivojlantiradilar (Oliver, 2000).
An’anaviy darslarda asosan o‘quvchilarga qisqa savollar va tayyor ramkalar asosida
javob berish orqali og‘zaki nutq shakllantiriladi. Bunda o‘quvchi suhbatdosh bilan
erkin mulogotga kirisha olmasligi mumkin, chunki ular suhbatdoshning fikriga
munosabat bildirish, qo‘llab-quvvatlash yoki aniglashtirish kabi jarayonlarni
o‘zlashtira olmaydilar. Shu sababdan boshlang‘ich sinflarda interactional competence,
ya’ni o‘zaro muloqot kompetensiyasiga alohida e’tibor qaratiladi. Bu tushuncha faqat
individual gapirish mahoratini emas, balki suhbatdosh bilan mazmunli suhbat yaratish
gobiliyatini bildiradi (Young, 2011; Hall & Pekarek Doehler, 2011). Galaczi va Taylor
(2018) interactional competence’ni og‘zaki muloqotning ijtimoiy va kognitiv jihatlari
bilan bog‘liq deb ta’kidlaydilar.
Boshlang‘ich sinflarda juftlik asosida kommunikativ muloqotni rivojlantirish alohida
ahamiyatga ega. Pinter (2007) 10 yoshli til o‘rganuvchilari bilan olib borgan
tadqiqotida hatto past darajadagi o‘quvchilar ham juftlik asosidagi topshiriglar orgali
sezilarli rivojlanish ko‘rsatganini aniglagan. Yaqinda olib borilgan tadqiqotda Piamsai

va Wudthayagorn (2025) 6-sinf o‘quvchilarida interactional competence’ni tahlil qilib,
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mulogotni boshlash, davom ettirish va munosabat bildirish muhim ekanini ko‘rsatgan.
Shundan kelib chiqgan holda ushbu tezis boshlang‘ich sinflarda juftlik asosidagi
kommunikativ topshiriglar orqali o‘zaro muloqot kompetensiyasini rivojlantirish
imkoniyatlarini nazariy-metodik jihatdan o‘rganadi.
Nazariy asos va adabiyotlar tahlili
O‘zaro muloqot kompetensiyasi til o‘rganuvchining suhbat jarayonida suhbatdosh
bilan fikr almashish, tushunmovchilikni bartaraf etish va birgalikda ma’no yaratish
qobiliyatini o‘z ichiga oladi (Young, 2011; Hall & Pekarek Doehler, 2011).
Boshlang‘ich EFL o‘quvchilarida suhbatdosh bilan gancha vaqt gapira olish bilan
birga, uning nutgiga ganday javob berishi ham muhim hisoblanadi (Galaczi & Taylor,
2018).

EFL darslarida juftlikdagi topshiriglarni ko‘paytirish tavsiya etiladi. Chunki an’anaviy
darslarda individual javoblar asosan kam sonli o‘quvchilarning faolligini ta’minlasa,
juftlik topshiriglarida har ikki ishtirokchi ham navbat bilan gapirish imkoniyatiga ega
bo‘ladi.

Bu o‘quvchida gapirish ko‘nikmasini shakllantirishga yordam bersa, o‘qituvchi
uchun o‘quvchini darsga to‘liq jalb etish imkonini yaratadi.

Philp, Adams va Iwashita (2014) tengdoshlar bilan chet tilida suhbat olib borish til
o‘rganishni samarali va qiziqarli qilishini ta’kidlaydilar. Pinter (2007) esa mazmunli
mulogot asosan tengdoshlar bilan olib borilgan o‘zaro ta’sir natijasida yaxshi
rivojlanishini ko‘rsatadi.

Metodik yondashuv va topshiriglar. Kommunikativ juftlik topshiriglarini turli
shakllarda tashkil etish mumkin (Ellis, 2003; Nunan, 2004):

1. Axborot almashinish topshiriglari

2. Birgalikda garor gabul qilish topshiriglari

3. Fikr almashinish topshiriglari

4. Rolli o‘yin elementlariga asoslangan topshiriglar

Ushbu topshiriglar magsadiga ko‘ra farq qiladi va muloqotning turli jihatlarini
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shakllantiradi. Shuning uchun ularni tanlashda o‘quvchilardan ganday kommunikativ
harakat talab gilinishini hisobga olish muhimdir.

Boshlang‘ich sinf o‘quvchilarida juftlikdagi kommunikativ topshiriqlarni tashkil
etishda quyidagi tamoyillarga e’tibor qaratish lozim:

* Topshiriq aniq kommunikativ magsadga ega bo‘lishi kerak.

* O‘zaro bog‘liglik ta’minlanishi kerak (bir o‘quvchining ishtiroki ikkinchisiga
bog‘liq bo‘lishi).

* Yosh va til darajasiga mos bo‘lishi kerak.

* Real muloqot ehtiyojini yuzaga keltirishi kerak.

« Juftliklar muntazam almashtirib turilishi kerak.

Amaliy holatda tushuntirish joiz bulsa ushbu misolni keltiraman. Masalan,
o’quvchilarga “Farqini top” topshirig’i beriladi. Bunda rasmlar o’xshash lekin 4-5 ta
farqi bor rasm bo’lishi kerak. Bu holatda o’quvchilar sheriklaridan so’rashlari va javob
berishlari kerak. Aynan shu misol Pinter(2007) ning tadgiqotiga ham mos keladi.
Muhokama va xulosa. Yuqoridagi nazariy tahlil shuni ko‘rsatadiki, juftlikdagi
kommunikativ topshiriglar o‘quvchilar uchun har jihatdan foydali hisoblanadi. Ular
real holatda o‘zlarini tutish, savollarga fikr bildirish va erkin muloqot qilish imkonini
yaratadi. Hatto til darajasi pastroq bo‘lgan o‘quvchilarni ham darsga jalb etish
mumkinligini ko‘rsatadi (Pinter, 2007).
Shu bilan birga, juftlikdagi topshiriglarni avtomatik ravishda interactional
competence’ni rivojlantiruvchi vosita deb hisoblash to‘g‘ri emas. Agar topshiriq
yomon tashkil gilinsa yoki juftliklar orasidagi til bilish kunikmasi keskin farg gilsa
interaktivlik darajasi pasayishi mumkin. Topshiriglarning kommunikativ magsadi,
axborot almashinuvi va ishtirokchilarning faolligi uning interaktiv giymatini
belgilaydi. Demak, asosiy masala shunchaki juftlikda ishlash emas, balki juftlikdagi
ishni mazmunli 0‘zaro mulogotga aylantirishdir.
Walsh (2011) ta’kidlaganidek, sinfdagi muloqot nafagat nutqni ishlatishni, balki

navbat almashish va muloqotni davom ettirish kabi interaktiv jihatlarni ham o‘z ichiga
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oladi.

Ushbu tezisning asosiy hissasi shundan iboratki, u boshlang‘ich sinf EFL kontekstida
juftlik asosidagi kommunikativ  topshiriglarni interactional competence’ni
rivojlantirish vositasi sifatida tizimlashtiradi va uning asosiy ko‘rsatkichlarini aniq
belgilaydi. Mavjud tadqgiqotlar asosan o‘zaro muloqotning ahamiyatini ta’kidlagan
bo‘lsa, ushbu ish uni amaliy topshiriq turlari va tashkil etish prinsiplari orgali metodik

asosga aylantiradi.
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OCOBEHHOCTH IPOJTAKTHHOBOI'O TIPO®UJISL Y CHOPTCMEHOB ITIPHA
BO3JIEUCTBUU HHTEHCUBHbIX @PU3UYECKHUX U IICUXOMOINOHAJIBHBIX
HATI'PY3O0K

I"aiibunnoeBa Maprkona ["aliparoBHa
Knunnueckuit opaunatop PCHIIML snnoxpunonorun umenu akagemuka E.X. Typakynosa
Hayunsliii pykoBoautens: AzumoBa O3o1a TanbaToBHA — JOKTOP MEAULIMHCKUX HaYyK

AKTYaJIbHOCTb.

WHTEeHCUBHBIE W JUIMTENIbHBIE (PU3MUYECKUE HArpy3KH COMPOBOXIAIOTCS aJallTallMOHHON
MEPECTPOMKON HEHPOIHAOKPUHHOM CHCTeMBbl. [IpM yBeTWYEeHHWHM TPEHUPOBOYHOTO OOBEMA,
HEJ0CTaTOYHOM BOCCTaHOBJIEHUH, IICHUXO3MOLIMOHAIBHOM HaNpsyKEHUH U HU3KOW SHEPreTH4eCKOon
JOCTYITHOCTH MOTYT M3MEHAThCS (YHKIUU THIIOTallaMO-TUNopu3apHOi cuctembl. B 3T0il cBsizu
0co0oe 3HaYeHNE NMEET KOHLIEMIINS OTHOCUTEIbHOTO eduinta s3neprun B ciopre (Relative Energy
Deficiency in Sport, RED-S), Bkirouaromias MOTEHIMATIbHbIE HAPYIICHUS SHIOKPUHHOM,
MeTabOJUYECKOM, PEITPOAYKTUBHOM, KOCTHOW U IPYTUX CUCTeM opranu3ma [1-3].

[lpomakTiH  y4acTByeT B  HEHPOSHIOKPHHHOM  OTBET€ Ha  (U3MYECKYI0 H
MICUXO0AMOIIMOHANIbHYIO Harpy3ky. Ero cexpeuusi MoXeT BpEMEHHO M3MEHSATHCS B 3aBUCHMOCTH OT
MHTEHCUBHOCTU TPEHUPOBOK, CTPECCa U yCIOBUI BoccTaHOBNIEHUA. [109TOMY OlLleHKa MPOJIaKTUHA Y
CIIOPTCMEHOB TpeOyeT ydera BpeMeHH 3a00pa KpOBH, MPEAIIeCTBYOMENH (U3NUecKOl HArpy3Ku U
Apyrux (HU3NOIOTHIECKUX (HDaKTOPOB.

CoBpeMeHHbIE JaHHBIE YKA3bIBAIOT HA HHTEPEC K MPOJIAKTHHY PU OTACTBHBIX COCTOSIHUAX Y
CIIOPTCMEHOB, OJHAKO HMeEoIIascs JoKasaTenbHas 0Oaza orpanuyeHa. [lostomy ero cuemyer
paccMaTpuBaTh KaK MOTEHIUAIBHBIA KOMIIOHEHT KOMIUIEKCHOM OIIEHKH, a HE KaK CAaMOCTOSTEIbHBIN
MapKep TPEHHUPOBOYHOM MEPErpy3KH.

Ieas uccaenoBanus.

[IpoBecTn aHanM3 COBPEMEHHBIX JAHHBIX 00 OCOOEHHOCTSX CEKpEeUMH MpPOJIAKTHHA Y
CIIOPTCMEHOB TMPU HWHTEHCUBHBIX (DU3MUECKUX W TCHXOIMOIMOHAIBHBIX HArpy3kax M OLIEHUTh
BO3MO)XKHO€ 3HAu€HHUE MPOJAKTUHOBOrO MpOouMiIs B KOMILJIEKCHOM OILIEHKE HEHpO’HIOKPUHHON
a/IanTaiuu.

MaTtepuajbl H METOABI.

[lpoBeneH aHamuTHYeCKUi 0030p NyONIMKANWi, HWHICKCHPOBaHHBIX B 0Oase PubMed,
MOCBSIIIICHHBIX HM3MEHEHHSM TMPOJaKkTUHA TpH (GU3MUYECKUX HaArpy3Kax, HEHpOIHIOKPHHHON
aJanTandyd  CIOPTCMEHOB, IMOCIEACTBUSAM  HEIOCTAaTOYHOro BoccTaHoBiieHWs u  RED-S.
Vcnonb30BaHbl COBPEMEHHBIE HCCIENIOBAaHHUA M MEXKJIyHAapOAHblE KOHCEHCYCHBIE JIOKYMEHTHI.
Ocoboe BHHUMaHHME yneleHO paboTaM, B KOTOPBIX TMPOJAKTHH OLEHUBAICS COBMECTHO C
KIIMHUYECKUMHU MPU3HAKAMHU WJIH IPYTUMH TOPMOHAIBHBIMH ITOKa3aTesIMU.

Pe3yabTaThl aHann3a JuTepaTryphbl.

WutencuBHas ¢usnyeckas Harpy3ka CIiocOOHa BBI3BIBATh TPAH3UTOPHBIE HM3MEHEHUS
CeKpeluy npojakTuHa. [103ToMy OJJHOKpaTHOE MOBBILIEHHE €r0 KOHIEHTPALUU HEMOCPEICTBEHHO
rocjie TPEHUPOBKM HE CleAyeT aBTOMAaTHYECKH pacleHMBaThb KaK IaTOJIOTMYECKYIO
runeprpoiaktuHemuto. I[lpu uWHTEepmperanuu pe3ynbTara HEOOXOJUMO VUUTHIBATH BpeMs
MCCIIEIOBaHMsI, HEITAaBHIOI (PM3MUYECKYI0 aKTUBHOCTh, IICUXOAMOLIMOHANIBHBIN CTPECC, COH U Jpyrue
(bakTopsl, CIOCOOHBIE BIUATH HA YPOBEHb FOPMOHA.

Ocoboe 3HaueHHWEe KOMIUIEKCHAsi OLIEHKa HMEeT Yy CIOPTCMEHOB C TpU3HAKaMHU
HEJOCTaTOYHOTO  BOCCTAHOBJIEHHUS, HAPYIIEHUSIMH MEHCTPYaJbHOTO LHKJA, CHHKEHUEM
pabOTOCIIOCOOHOCTH, CTPECCOBBIMHM TMOBPEXKICHUSMH KOCTHOM TKaHM WM SHAOKPHUHHBIMU
CUMIITOMaMH TIOCTie COTpsiceHusl royioBHOro wmosra. Konmernmmst RED-S  paccmarpuBaer
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TFOPMOHAJIbHBIE M3MEHEHMs] KaK 4YacTb CUCTEMHOM peakUMd Ha HHU3KYI0 D3HEPreTUYECKYIO
JIOCTYIHOCTb, IOTOMY J1JaOOpaTOpPHbIE OKA3aTEIHN HE 1OJIKHBI HHTEPIPETUPOBATHCS U30IMPOBAHHO
[1-3].

OTIIeNbHBIN MHTEPEC MPECTABIISIET UCCIIEA0BAHUE AIUTHBIX CIIPUHTEPOB U MPBHITYHOB 2025
roga. B Hero Bonum 84 cmoprcmenku; y 33 Oblla MCTOPUS CTPECCOBBIX INEPETOMOB. YPOBEHBb
IIPOJIAKTHHA OBLI BBILIE Yy CIIOPTCMEHOK C TAKUMHU IEPEIOMaMH, OHAKO MEXIPYIIIOBasi pa3Hulla He
JOCTHUIJIA CTATUCTUYECKOM 3HAYMMOCTH. B JIOrMCTHYECKON pEerpecCHOHHOM MOJEIU IIPOJIAKTHH
OKazajcs CBs3aH ¢ HaaumuueM ctpeccoBbix nepenomoB (OR 1,10; 95% U 1,01-1,20; p=0,023).
ABTOpPBI IOJYEPKUBAIOT HEOOXOJUMOCTh JAIBHEHIIMX HCCIEIOBAaHUM Ui MOATBEPXKAECHUS 3TOU
cBs3u [4].

Eme onHO HampaBieHHE CBSI3aHO C IOCIEACTBHSIMH COTpPSACEHHs TI'OJOBHOro mosra. B
uccinenoBanuu 2024 roga y 133 cnopTCMEHOK ¢ aHAMHE30M JIETKOM 4Y€pENHO-MO3IOBOM TpaBMBI
IPOBOJWIICA  DHJIOKPUHOJOIMUYECKUI CKPUHMHI; II0CJI€  JIOMOJHUTEIBHOTO  00CIel0BaHMs
runeprpojaakTuHemMus Obuia BoisiBiaeHa y 10 xenumuH (7,6%), a runonutyurapusm — y 6 (4,6%). Y
YeThIpeX CIIOPTCMEHOK ObLI JUArHOCTUPOBAH MPOJAKTHHOMA. DTH PE3yJIbTaThl MOKA3bIBAIOT, YTO
CTOHMKOE MNOBBILUIEHHE MPOJAKTHHA NOCIE TPaBMbl TpeOyeT NMOJHOLIEHHON 3HJIOKPHUHOIOTHYECKON
OLIEHKHU U HE JIOJKHO aBTOMAaTHYECKH CBSA3BIBAThCS TOJIBKO CO CIOPTUBHOM Harpyskoi [5].

JuddepenumanbHas IUArHOCTHKA TUHEPHPOJIAKTUHEMMHM Y CIIOPTCMEHOB BKJIFOYAET
(bu3noIOrNUeCcKre MPUYUHBI, JIEKAPCTBEHHBIE MTPETIapaThl, 3a001€BaHus TUIIO(H3a U TUTIOTAIaMyca,
HapyleHus: GYyHKIHUN LIUTOBUAHOM jkene3bl U apyrue cocTosHus. [Ipu moBbllleHMH NMpojakTHHA
1es1eco00pa3sHo  TOATBEP)KICHHE pe3ylbTaTa B CTaHIAPTU3MPOBAHHBIX YCIOBUSAX M OLIEHKA
KJIIMHUYECKOIO0 KOHTEKCTA.

TakuM 00pa3oMm, NPOJIAKTHH MPEACTABISET HMHTEpEC Il HU3y4eHUs HEeHpOdHIOKPUHHON
ajlanTaluy CIOPTCMEHOB, OJHAKO COBPEMEHHBIE JaHHbIE HE MO3BOJSIOT HCIOJIb30BATh €ro Kak
CaMOCTOSITENIbHBIA IMarHOCTUYECKHI TMOKa3aTredb TPEHUPOBOUHOW meperpy3kun wiam RED-S.
IlepceKTUBHO COMOCTaBICHUE MPOJAKTHHA C TIOKa3aTelsIMU SHEPreTHYecKoil JOCTYNHOCTH,
TPEHUPOBOYHOM Harpy3KH, BOCCTAHOBJIICHUS U IPYTUMU FOPMOHAJIbHBIMUA MapKEPaMHU.

3aKJ/o4eHune.

V3MeHeHus MPOJIAKTUHOBOTO MpOo(uiss MOTYT OTpa)kaTh HEHPOIHAOKPUHHBIA OTBET Ha
NHTCHCUBHBIC (1)I/IBI/III€CKI/I€ U TICUXOOMOIHNOHAJIIBHBIC HArpy3KH. HpI/I 9TOM YPOBCHL IPOJIAKTHHA
MO/IBEPKEH BIUSHUIO (PU3HOTOTHUECKUX U TATOJIOTHYECKHX (PAKTOPOB, MOATOMY €T0 OIIEHKA JOKHA
IIPOBOJIUTHCS. B CTAHJAPTU3MPOBAHHBIX YCIOBHSAX M C YYE€TOM KIMHHYECKOM cuTyanuu. Ha
COBPEMEHHOM JTale MPOJAKTUH MOXKET pacCMAaTpUBATHCS KaK MEPCHEKTHBHBIN IMOKa3aTeslb IS
HAay4YHOr'o HM3y4YCHHA aJarTalvi CIIOPTCMEHOB, HO HE KakK CaMOCTOSITEIILHEBIN I[I/IaFHOCTI/I‘IGCKI/Iﬁ
Mapkep. JlanpHeimue wuccienoBaHUS HEOOXOIWMBI I OMpENeleHHs €ro pojd B OLEHKe
TPEHUPOBOYHOI'O CTPECCA, BOCCTAHOBIICHUSI M COCTOSIHUM, CBA3AHHBIX C HU3KOM DHEPTETUYECKOU
JOCTYITHOCTBIO.

KuaroueBble ciioBa.

MPOJIAKTHH; CIIOPTCMEHBI; ¢buznueckas Harpyska; TICUXO03MOIIMOHAIIBHBIN CTpecc;
HEHPOIHJIOKPUHHAS  ajanTarnus; rTuneprnponaktuaemus; RED-S; Hu3kas sHepreTrdeckas
JOCTYITHOCTb.
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