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Anotatsiya: Ushbu maqolada ayollar o‘rtasida eng ko‘p uchraydigan
onkologik kasalliklardan biri — ko‘krak bezi saratonining gormon-musbat (ER+)
turini davolashdagi zamonaviy yondashuvlar tahlil gilingan. Tadgigqotda estrogen
retseptorlarining o‘simta hujayralari rivojlanishidagi biologik roli, klassik
gormonoterapiya (tamoksifen, aromataza ingibitorlari) va magsadli (target)
terapiyaning ahamiyati yoritilgan. Shuningdek, vaqt o‘tishi bilan dori vositalariga
nisbatan yuzaga keladigan gormonal rezistentlik (chidamlilik) mexanizmlari,
xususan, ESR1 gen mutatsiyalari hamda PI3K/Akt/mTOR va CDK4/6 signal
yo‘llarining faollashuvi ko‘rib chiqgilgan. Maqgolada ushbu rezistentlikni yengishga
qaratilgan eng so‘nggi strategiyalar — yangi avlod SERD preparatlari, PROTAC
texnologiyalari va kombinatsiyalangan magsadli terapiyaning klinik samaradorligi
va kelajakdagi istigbollari tahlil etilgan.

Kalit so‘zlar: ko‘krak bezi saratoni, estrogen retseptorlari (ER+),
gormonoterapiya, target-terapiya, dori rezistentligi, ESR1 mutatsiyasi, CDK4/6
ingibitorlari.
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Annotation: This article analyzes modern approaches to the treatment of hormone-

receptor-positive (ER+) breast cancer, which is one of the most common oncological
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diseases among women. The study highlights the biological role of estrogen
receptors in tumor cell development, as well as the significance of classic hormone
therapy (tamoxifen, aromatase inhibitors) and targeted therapy. Furthermore, the
mechanisms of hormonal resistance that develop over time against drug products,
specifically ESR1 gene mutations and the activation of PI3K/Akt/mTOR and
CDK4/6 signaling pathways, are examined. The article analyzes the latest strategies
aimed at

overcoming this resistance, including the clinical efficacy and future prospects
of next-generation SERDs, PROTAC technologies, and combination targeted
therapies.

Keywords: breast cancer, estrogen receptors (ER+), hormone therapy, targeted
therapy, drug resistance, ESR1 mutation, CDK4/6 inhibitors.

PAK MOJIOYHOM KEJE3bI 1 SCTPOI'EHOBBIE PEILIEIITOPBI:
COBPEMEHHBIE CTPATEI'MM OT I'OPMOHAJIBHOW TAPTETHOM
TEPAIIUN a0 INPEOJOJIEHUA PESBUCTEHTHOCTHU
TalmKeHTCKHIl TOCyIAPCTBEHHBIM MEIUMIMHCKUN YHUBEpPCUTET, (aKyjJbTeT
MeauuMHCKON TeJaroruku # Jede0HOro [eja, CTydeHTKa 3-ro Kypca

TanaroBa Coxnboa Hoaupoek ku3u

AHHOTanMsA: B naHHOI cTaThbe aHAIM3UPYIOTCSA COBPEMEHHBIE MOIXOJBI K
JIEYEHUI0 TOpPMOHOMNON0XUTeNbHOro (ER+) paka MonodHOW Xene3bl, KOTOPbIN
SBIIETCS OJIHAM W3 CaMbIX PAaCIpPOCTPAHEHHBIX OHKOJIOTHYECKUX 3a00JIeBaHUMN
cpenu )eHIMH. B uiccieoBaHnM OCBEIIEHbI OMOIOTHYECKass POJIb ICTPOTCHOBBIX
PELENTOPOB B PAa3BUTUU OIYXOJIEBBIX KIIETOK, a4 TAKXKE 3HAYEHUE KIIACCUYECKOU
ropMoHoTepanuu (TaMoKcu(eH, HHTHOUTOPHI apoMaTa3bl) U TAPTeTHOW Teparuu.
Kpome TOro, paccMoTpeHbl MEXaHU3Mbl TOPMOHAJIBHOM PE3UCTEHTHOCTHU
(YCTOMUYMBOCTH), BO3HHUKAIOIIEH CO BPEMEHEM K JIEKAPCTBEHHBIM IpernaparaM, B
yacTHOCTH, MyTanuu reHa ESR1 u aktuBanus curnanbusix nyteit PI3K/Akt/mTOR
u CDK4/6. B cTaThe npoaHaau3npoBaHbl HOBEUIIINE CTPATETMU, HAIPABICHHBIE HA
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MIPEOJI0JICHUE 3TOM PE3UCTEHTHOCTH, BKJIIOYAs KIMHUYECKYIO 3()PEKTUBHOCTH U
MIEPCIIEKTUBHOCTh MPUMEHEHHUs TpenapaToB SERD HOBOro MoKoJIeHNsI, TEXHOJIOTUI
PROTAC u KOMOMHUPOBAHHOM TapreTHOU TepaIuu.

KiroueBble cjioBa: pak MOJIOYHON IKele3bl, ACTPOTEHOBBIE PEIETITOPHI
(ER+), ropMmoHOTepamus, TapreTHas Tepamus, JeKapCTBEHHas PE3UCTCHTHOCTD,
myTtauust ESR1, uaru6uropst CDK4/6.

Dolzarbligi: Bugungi kunda ko‘krak bezi saratoni (KBS) dunyo miqyosida
ayollar o‘rtasida eng ko‘p tashxis qo‘yiladigan va o‘lim ko‘rsatkichi yuqori bo‘lgan
o’sma kasallik hisoblanadi. Jahon_sog’ligni_saglash_tashkiloti_ma'lumotlariga ko‘ra,
har yili dunyoda 2.4 milliondan ortiq ayolga ushbu onkologik tashxis qo‘yiladi va
690 mingdan ottig bemor ushbu kasallik tufayli dunyodan ko’z yumadi.
O‘zbekistonda ham KBS ayollar onkologik kasalliklari tarkibida ko‘p yillardan
buyon yugqori o‘rinni egallab kelmoqda va har yili 4000 dan ortiq yangi holatlar
ro‘yxatga olinadi. Barcha kasallangan ayollarning taxminan 70-75 foizini estrogen
retseptorlari musbat (ER+) bo‘lgan gormonga bog‘liq tur tashkil etadi. Bunday
bemorlarni davolashda gormonal dori vositalari (tamoksifen, aromataza
ingibitorlari) yaxshi natija beradi. Lekin, vaqt o‘tishi bilan deyarli 40% bemorlarda
ushbu preparatlarga nisbatan dori rezistentligi (chidamliligi) rivojlanadi, bu esa 0’z
navbatida kasallikning gaytalanishiga va metastazlar hosil bo'lishiga olib keladi. Shu
tufayli, gormonal gipotezalar o’rniga zamonaviy target-terapiya strategiyalarini
o’rganish va ishlab chiqish va chidamlilik mexanizmlarini yengish zamonaviy
onkologiyaning eng muhim vazifalaridan biridir

Muhokama va natija: O‘tkazilgan ilmiy adabiyotlar va zamonaviy klinik
tadqiqotlar tahlili shuni ko‘rsatadiki, gormon-musbat (ER+) ko‘krak bezi saratonini
davolashda uzog muddatli klassik monoterapiya (tamoksifen yoki aromataza
ingibitorlari) qo‘llanilganda, o‘simta hujayralarida muqarrar ravishda gormonal
rezistentlik shakllanadi. Ushbu chidamlilikning asosiy biologik harakatlantiruvchisi
ESR1 genidagi mutatsiyalardir. Ushbu mutatsiya estrogen retseptorlarining

konformatsiyasini o‘zgartiradi, natijada retseptorlar organizmda estrogen gormoni
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umuman bo‘lmagan taqdirda ham doimiy faol holatda qoladi va saraton
hujayralarining bo‘linishini stimullaydi (1). Zamonaviy onkologiyada ushbu
rezistentlikni yengish uchun bir nechta samarali va kombinatsiyalangan target-
terapiya strategiyalari ishlab chigilgan:
CDKA4/6 ingibitorlari (Palbosiklib, Ribosiklib, Abemasiklib): Ushbu dori
vositalari hujayra siklining G: fazasidan S fazasiga o‘tishini boshqaruvchi siklinga
bog‘liq kinazalarni bloklaydi. Gormonoterapiya bilan birgalikda qo‘llanilganda, ular
o‘simta hujayralarining bo‘linish siklini butunlay to‘xtatadi. Klinik sinovlar
natijalariga ko‘ra, bunday kombinatsiya bemorlarning progressiyasiz yashash
davrini (PFS) ikki barobargacha uzaytirgan (2).
PI3K/Akt/mTOR signal yo‘li blokatorlari: Odatda gormon rezistentligi ushbu
hujayra ichki signal yo‘lining gaddasiz faollashuvi bilan bog‘liq. Alpelisib (PI3K
ingibitori) va Everolimus (mTOR ingibitori) kabi magsadli dori vositalarining
gormonoterapiyaga qo‘shilishi, PIK3CA mutatsiyasiga ega bemorlarda gormonal
blokadani chetlab o‘tuvchi boshqa o‘sish yo‘llarini ancha yaxshi tarzda yo‘q qiladi
(3).

Yangi avlod SERDIlar va PROTAC texnologiyasi: Klassik fulvestrantdan
farqli o‘laroq, og‘iz orqali qabul qilinadigan yangi avlod SERD preparatlari
(masalan, Elasestrant) mutatsiyaga uchragan ESR 1retseptorlariga yuqori bog‘lanish
xususiyatiga ega. Eng so‘nggi PROTAC (Proteolysis Targeting Chimeras)
molekulalari esa estrogen retseptorlarini shunchaki bloklamay, ularni hujayraning
0‘z proteasomalari orqali butunlay eritib, parchalab yuborishga majbur giladi(4).
Klassik gormonoterapiyani zamonaviy target preparatlari va molekulyar genetik
tahlillar (suyugqlik biopsiyasi yordamida qondagi o‘simta DNKisini aniqlash) bilan
kombinatsiya qilish — ko‘krak bezi saratonida dori chidamliligiga garshi bugungi
kundagi eng samarali strategiyasidi (5).

Xulosa: O‘rganilgan barcha ilmiy ma’lumotlar shuni ko‘rsatmoqdaki,
gormonlarga bog‘liq ko‘krak bezi saratonini davolashda dorilarga o‘rganib qolish
(chidamlilik) muammosi shifokorlar uchun eng qiyin to‘siglardan biri bo‘lib turibdi
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(6). Lekin bugungi tibbiyotda oddiy gormonoterapiyani yangicha magsadli (target)
dorilar, ya’ni CDK4/6 va PI3K ingibitorlari hamda PROTAC texnologiyasi bilan
birga qo‘llash orqali bu chidamlilikni yaxshigacha yengish mumkin bo‘lyapti (7).
Bizning mahalliy shifoxonalar amaliyotida ham suyuqglik biopsiyasi kabi zamonaviy
genetik usullardan foydalanib, doriga chidamlilikni vaqgtida aniglash va har bir
ayolga garab alohida davo choralarini tanlash kasallikning gaytalanish xavfini ancha
pasaytiradi hamda bemorlarning umrini uzaytirishga yordam beradi (8).
Foydalanilgan adabiyotlar (References)
N6parumoB XK. M., Kapumosa C. b. MonekynsipHO-T€HETUUYECKUE MapKepPbl
pPE3UCTEHTHOCTH K TopMmoHoTepanuu npu PMIXK. // Oukonoruss u panuonorus
V30ekucraHa. - TomkeHT, 2023. = Nel. - C. 45-51.
Tronaaoua C. A., m gp. Ilpakrnueckne peKkOMEHJALMH MO JIEKAPCTBEHHOMY
JICYCHHIO paKa MOJIOUHOM Kelie3bl. // 310KauecTBeHHbIE Omyxoiiu. — MockBa, 2024.
— T. 14. — C. 23-45.
AmueBa JI. A., HurmatoBa H. A. OcoOeHHOCTH TOPMOHOTEpANuu IPU pake
MOJIOYHOM JKeJe3bl y JKeHIMMH B Y30ekucrtane. // MeIUIMHCKHA >KypHaI
V306ekucraHa. — TomkeHT, 2022. — N4, - C. 34-39.
CrenanoBa M. JI., u np. Ponp mytanuii rera ESR1 B pa3BuTuu pe3sucTeHTHOCTH K
uHTHOUTOpaM apomatasbl. // Bonpockl onkonoruu. — Mocksa, 2022. — T. 68. — Ne5.
— C. 589-596.
PaxumoB H. M. CoBpeMeHHbIE aCIIEKTHI TAPT€THOM Tepari B OHKOTMHEKOJIOT U U
MaMMoJoruu. // JKypHasl TEOpETUYECKON U KIMHUYECKON MEIUIIUHBI. — TOIIKeHT,
2024. — Ne2. — C. 78-82.
TunnamaiixoB M. H., IlomgkoB K. B. CocrosHne OHKOJIOTHYECKOH ITOMOIIH
HacesneHuto Peciybnuku Y30ekuctan. / Bectauk TMA. — Tomkent, 2023. — Ne3. —
C. 12-16.
Kykosa JI. I'. T'opMOHO3aBHCHUMBIM pak MOJOYHOM JKEJIE3bl: OT TEOPUU K

KJIIMHU4YecKou npaktuke. // CoBpeMeHHast oHkoziorus. — Mocksa, 2023. — No2. — C.

112-119.

@E_; https://global-science-review.com/ l 399 1-Son | 1-q|sm Avgust 2026

e



OLIY TA’LIM SADOSI
i e Respulika ilmiy-elektron jurnal

@ admin@global-science-review.com

Cemuriazos B. @., Cemurnasos B. B. 'opmoHOTEpanus paka MOJIOYHOM KeIE3bl. —

Cankr-IletepOypr: Ileguatpuueckuii yausepcurert, 2021. — 180 c.

—

@&_ https://global-science-review.com/ l 400 1-Son | 1-q|sm Avgust 2026




