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O‘zbekiston Respublikasi Oliy attestatsiya komissiyasi Rayosatining 2025-yil 13-iyundagi Ne371/5-son qarori
bilan 16.00.00 — Veterinariya fanlari hamda 2026-yil 5-martdagi Ne382/5-son qarori bilan 06.00.00 —
Qishloq xojaligi fanlari boyicha dissertatsiyalar asosiy ilmiy natijalarini chop etish tavsiya etilgan milliy ilmiy
nashrlar ro‘yxatiga kiritilgan.

O‘zbekiston Respublikasi Prezidenti Administratsiyasi huzuridagi Axborot va ommaviy kommunikatsiyalar agentligining 16.08.2022-yildagi
Ne1701-sonli guvohnomasi asosida nashr etiladi.
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“Ilm-fan va innovatsiyalar akademiyasi” MCh], O‘zbekiston. OAK ro‘yxati bo‘yicha
hamkor tashkilotlar: Veterinariya ilmiy-tadqiqot instituti (16.00.00) hamda Paxta
seleksiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti
(06.00.00).

O‘zbekiston Respublikasi Prezidenti Administratsiyasi huzuridagi Axborot va ommaviy
kommunikatsiyalar agentligi tomonidan berilgan 16.08.2022-yildagi Ne 1701-sonli
guvohnoma. Jurnal 2022-yildan nashr etiladi.

O‘zbekiston Respublikasi Oliy attestatsiya komissiyasi Rayosatining 2025-yil 13-iyundagi
Ne 371/5-son (16.00.00 — Veterinariya fanlari) va 2026-yil 5-martdagi Ne 382/5-son
(06.00.00 — Qishloq xofaligi fanlari) garorlari bilan jurnal dissertatsiyalar asosiy ilmiy
natijalarini chop etish tavsiya etilgan milliy ilmiy nashrlar ro‘yxatiga kiritilgan (oak.uz).

Har bir maqolaga Crossref tizimi orqali DOI raqami beriladi. DOI prefiksi: 10.66073.
doi

Noshir — BMT Oziqg-ovqat va gishloq xo%aligi tashkiloti (FAO) AGRIS xalgaro axborot
tizimining rasmiy malumot provayderi; AGRIS ID: UZ1l, AGRIS Open Data Set
ishtirokchisi.

Oyiga bir marta (yiliga 12 son). Maqolalar ozbek, rus va ingliz tillarida chop etiladi.
Barcha magqolalar taqrizdan o‘tkaziladi.

Ochiq kirish (Open Access). Barcha maqolalar Creative Commons Attribution 4.0
International (CC BY 4.0) litsenziyasi asosida tarqatiladi.
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Ushbu to‘plamdan “Research Focus” xalgaro ilmiy jurnalining 2026-yil 9-soniga (5-jild) gabul gilingan ilmiy maqolalar

o'rin olgan.

Jurnalda O‘zbekiston Respublikasi va xorijiy oliy ta’lim muassasalari professor-o‘qituvchilari, mustaqil ilmiy izlanuvchilari,
doktorantlari va magistrantlari tomonidan olib borilayotgan ilmiy-tadqiqot ishlari natijalari ilmiy maqola tarzida chop
etiladi. Shuningdek, jurnalga ilmiy-tadqiqot institutlari, ishlab chiqarish tashkilotlari va korxonalarda faoliyat
ko‘rsatayotgan tadqgiqotchilarning maqolalari ham qgabul gilinadi.

Barcha maqolalar jurnalning elektron bazasi (refocus.uz) hamda xalqaro indekslash tizimlariga joylashtiriladi.

Eslatma! To‘plamga kiritilgan ilmiy magqolalardagi raqamlar, hisob-kitoblar va ma’lumotlarning haqqoniyligi hamda

keltirilgan iqtiboslarning to‘g ‘riligi uchun mualliflar shaxsan javobgardirlar.
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TAHRIRIYAT

—— BOSH MUHARRIR

Saloydinov Sardorjon Qodirjon og'li — “Ilm-fan va innovatsiyalar akademiyasi” MChJ, O‘zbekiston.

TAHRIR HAY'ATI

03.00.00 — BIOLOGIYA FANLARI

= TAHRIR HAY'ATI A’ZOLARI

Abdullayev Shavkat Vaxidovich — Kimyo fanlari doktori, Namangan davlat universiteti «Organik kimyo» kafedrasi professori, tabobat
fanlari akademigi, O‘zbekiston.

Shodikulova Gulandom Zikriyaevna — Samarqand davlat tibbiyot universiteti 3-son Ichki kasalliklar va endokrinologiya kafedrasi
dotsenti, kafedra mudiri, tibbiyot fanlari doktori, dotsent, Ozbekiston.

Asqarov Kamoliddin Abdug‘aniyevich — Fargona davlat universiteti Tabiiy fanlar fakulteti dekani, biologiya fanlari bo‘yicha falsafa
doktori (PhD), O‘zbekiston.

Rasulova Moxidil Tursunaliyevna — Farg‘ona jamoat salomatligi tibbiyot instituti «Davolash ishi» fakulteti dekani, O‘zbekiston.
Shavazi Nargiz Nuralievna — Samarqand davlat tibbiyot universiteti 3-son Akusherlik va ginekologiya kafedrasi mudiri, O‘zbekiston.

Baykulov Azim Kenjaevich — Samarqgand davlat tibbiyot universiteti Farmatsevtika va toksikologik kimyo kafedrasi mudiri, biologiya
fanlari bo'yicha falsafa doktori, O‘zbekiston.

Mirzayev Saidmaxmud — Namangan davlat universiteti Sport faoliyati kafedrasi dotsenti, biologiya fanlari nomzodi, dotsent, O‘zbekiston.

05.00.00 — TEXNIKA FANLARI

= TAHRIR HAY'ATI A’ZOLARI

Xudaykuliyev Rajabboy Ruzmatovich — Qishloq xo%jaligini mexanizatsiyalash ilmiy-tadqiqot instituti direktori, texnika fanlari nomzodji,
katta ilmiy xodim, O‘zbekiston.

Ibragimov Abdirasuli Abdikarimovich — Qishloq xo‘jaligini mexanizatsiyalash ilmiy-tadqiqot instituti ilmiy ishlar va innovatsiyalar
bo‘yicha direktor o'rinbosari, texnika fanlari doktori, professor, Ozbekiston.

Norchayev Davron Rustamovich — Qishloq xofjaligini mexanizatsiyalash ilmiy-tadqiqot instituti direktorning ilm-fan va ilmiy faoliyat
bo‘yicha maslahatchisi, texnika fanlari doktori, professor, O‘zbekiston.

G‘aybullaev Burxonjon Shermatjonovich — Qishloq xo‘jaligini mexanizatsiyalash ilmiy-tadqiqot instituti ilmiy kotibi, PhD, katta ilmiy
xodim, O‘zbekiston.

Zaxidov Romen Abdullayevich — Energetika muammolari instituti laboratoriyasi rahbari, texnika fanlari doktori, akademik, O‘zbekiston.

Murzaqulov Nurqul Abdilazizovich — Qirg‘iziston Respublikasi O‘sh Texnika Universiteti professori, texnika fanlari doktori, «Elektr
energetika» instituti direktori, Qirg‘iziston.

Abdurahmonov Abdukarim Athamovich — Qishloq xofjaligini mexanizatsiyalash ilmiy-tadqiqot instituti «Ekin va o'simliklarni
parvarishlash mashinalari» laboratoriyasi rahbari, texnika fanlari nomzodi, katta ilmiy xodim, O‘zbekiston.

Muradov Rustam — Namangan davlat texnika universiteti professori, texnika fanlari doktori, O‘zbekiston.

Ergashev Marufjon Muhammadovich — Qishloq xojaligini mexanizatsiyalash ilmiy-tadgiqot instituti «Chorvachilik uchun ozuga yem-
xashak yetishtirish mashinalari» laboratoriyasi rahbari, PhD, katta ilmiy xodim, O‘zbekiston.

Imomqulov Qutbiddin Bogijonovich — Qishloq xo%aligini mexanizatsiyalash ilmiy-tadqiqot instituti «Bog‘dorchilik va sabzavotchilikni
mexanizatsiyalash» laboratoriyasi rahbari, texnika fanlari doktori, professor, O‘zbekiston.

Artikbayev Baxtiyar Pirniyazovich — Qishloq xofjaligini mexanizatsiyalash ilmiy-tadqiqot instituti «Mashina-texnologiyalar tizimi va
mashina-traktor parkidan foydalanish» laboratoriyasi mudiri, PhD, katta ilmiy xodim, O‘zbekiston.

Kambarov Baxtiyor Akbaralievich — Qishloq xo%jaligini mexanizatsiyalash ilmiy-tadqiqot instituti «Mobil energetika va transport
vositalari» laboratoriyasi mudiri, texnika fanlari doktori, dotsent, O‘zbekiston.

Ravshanov Shavkat Ulashovich — Qishloq xo%aligini mexanizatsiyalash ilmiy-tadqiqot instituti «Ekinlar hosilini yig‘ishtirish mashinalari»
laboratoriyasi rahbari, texnika fanlari nomzodi, katta ilmiy xodim, O‘zbekiston.

Rosabayev Abduqodir To‘xtaqo’ziyevich — Qishloq xo‘jaligini mexanizatsiyalash ilmiy-tadqiqot instituti «Innovatsion ishlanmalarni joriy
etish va marketing» bo‘limi bosh mutaxassisi, texnika fanlari nomzodi, katta ilmiy xodim, O‘zbekiston.

Tuxtakuziyev Abdusalim — Qishloq xofjaligini mexanizatsiyalash ilmiy-tadqiqot instituti «Tuproqqa ishlov berish mashinalari»
laboratoriyasi rahbari, texnika fanlari doktori, professor, O‘zbekiston.
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Xoligov Baxtiyor Abdug‘opporovich — Qishloq xofjaligini mexanizatsiyalash ilmiy-tadqiqot instituti «Suv tejovchi texnologiyalar va ularni
amalga oshiruvchi mashinalar» laboratoriyasi rahbari, PhD, katta ilmiy xodim, O‘zbekiston.

Tagayev Baxodir Kuchkarbekovich — Qishloq xofjaligini mexanizatsiyalash ilmiy-tadqiqot instituti «Qishloq xofjaligida mexatronika,
dasturiy boshqarish va texnologik jarayonlarni avtomatlashtirish» laboratoriyasi rahbari, PhD, katta ilmiy xodim, O‘zbekiston.

Rasuljonov Abduraxmon Ravshanbek o'gli — Qishloq xo%jaligini mexanizatsiyalash ilmiy-tadqiqot instituti PhD, katta ilmiy xodim,
O‘zbekiston.

Sitdiqov Rashid Abduraxmanovich — Islom Karimov nomidagi Toshkent davlat texnika universiteti Energetika fakulteti professori,
texnika fanlari doktori, O‘zbekiston.

Ergashev Sirojiddin Fayazovich — Farg'ona davlat texnika universiteti ilmiy va ilmiy-pedagogik kadrlarni tayyorlash bolimi boshligf,
texnika fanlari doktori, dotsent, O‘zbekiston.

Soliyev Rustamjon Hakimjanovich — Namangan davlat texnika universiteti Energetika fakulteti dekani, texnika fanlari doktori, dotsent,
O‘zbekiston.

Yunusov Baxtiyar Xodjakbarovich — Toshkent davlat texnika universiteti «Issiqlik energetikasi» kafedrasi mudiri, dotsent, O‘zbekiston.

Quchgarov Akmaljon — Fargona davlat texnika universiteti «Elektronika va asbobsozlik» kafedrasi mudiri, texnika fanlari nomzodi (PhD),
O‘zbekiston.

Radionova Olga Vinsetovna — Islom Karimov nomidagi TDTU «Elektr stansiyalari, tarmoglari va tizimlari» kafedrasi dotsenti, texnika
fanlari nomzodi, O‘zbekiston.

Vaxobova Sojidaxon Komiljonovna — Namangan davlat texnika universiteti Energetika kafedrasi dotsenti, PhD, dotsent, O‘zbekiston.
Agzamov Shovkat Kozimovich — Toshkent davlat texnika universiteti «Issiqlik energetikasi» kafedrasi dotsenti, Ozbekiston.
Saodullayev Tuymurod Mardullo o’g‘li — Islom Karimov nomidagi Toshkent davlat texnika universiteti dotsenti, PhD, O‘zbekiston.
Xolbayev Doniyor Juraboyevich — Namangan davlat texnika universiteti Energetika kafedrasi o‘qituvchisi, PhD, dotsent, O‘zbekiston.

Yusupov Dilshodbek Turdaliyevich — O‘zbekiston Respublikasi Energetika vazirligi huzuridagi Qayta tiklanuvchi energiya manbalari
milliy ilmiy-tadqiqot instituti laboratoriyasi rahbari, PhD, katta ilmiy xodim, O‘zbekiston.

06.00.00 — QISHLOQ XO'JALIGI FANLARI

= TAHRIR HAY'ATI A’ZOLARI

Raxmankulov Murod Said-Akbarovich — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti
direktori, qishloq xo%aligi fanlari doktori (DSc), professor, O‘zbekiston.

Rashidova Dilbar Karimovna — Paxta selektsiyasi, urugchiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti Organik
paxtachilik laboratoriyasi mudiri, gishloq xo%jaligi fanlari doktori (DSc), professor, O‘zbekiston.

Suvanov Boymurod Uralovich — Ozuqa ekinlari ilmiy-tajriba stansiyasi Agrotexnika va o'simliklarni himoya qilish bolimi boshligf,
gishloq xo%jaligi fanlari doktori (DSc), katta ilmiy xodim, O‘zbekiston.

Durdiyev Normat Hasanovich — TIQXMMI Milliy tadqiqot universiteti «Gidromeliorativ tizimlardan foydalanish» kafedrasi dotsenti,
gishloq xo%jaligi fanlari doktori, O‘zbekiston.

Sherov Anvar Gulamovich — TIQXMMI Milliy tadqgiqot universiteti Gidromeliorativ tizimlardan foydalanish kafedrasi mudiri, texnika
fanlari doktori (DSc), professor, O‘zbekiston.

Abduraxmanov Ubaydulla Zulfiqorovich — O‘zbekiston Respublikasi Oliy ta’lim, fan va innovatsiyalar vazirligi huzuridagi OAK kotibiyati
qishloq xo‘jaligi va veterinariya fanlari bo‘yicha bosh inspektori, gishloq xo%jaligi fanlari doktori (DSc), katta ilmiy xodim, O‘zbekiston.

Karimov Xusniddin Nagimovich — Ak. M.Mirzaev nomidagi bog'dorchilik, uzumchilik va vinochilik ilmiy-tadqiqot instituti «O‘simliklar
fiziologiyasi va agrokimyo» laboratoriyasi mudiri, gishloq xo‘jaligi fanlari doktori (DSc), katta ilmiy xodim, O‘zbekiston.

Allanov Xolik Keldiyorovich — Toshkent davlat agrar universiteti Agronomiya va agrotexnologiyalar kafedrasi professori, qishloq xo‘jaligi
fanlari doktori (DSc), O‘zbekiston.

Nabiev Saydig‘ani Muxtorovich — O‘zbekiston Respublikasi Fanlar akademiyasi Genetika va o'simliklar eksperimental biologiyasi instituti
laboratoriya mudiri, loyiha rahbari, biologiya fanlari doktori (DSc), professor, O‘zbekiston.

Baboev Saidmurat Kimsanboevich — Donli ekinlar genetikasi, selektsiyasi va urug‘chiligi laboratoriyasi mudiri, biologiya fanlari doktori
(DSc), professor, Ozbekiston.

Nazarov Xudayberdi Kuydimuratovich — Toshkent davlat agrar universiteti «Qishloq xo%aligi ekinlari genetikasi, selektsiyasi va
urug'chiligi» kafedrasi dotsenti, gishloq xo‘jaligi fanlari doktori (DSc), O‘zbekiston.

Gafarova Aziza Israilovna — TIQXMMI Milliy tadqiqot universiteti katta o'qituvchisi, texnika fanlari falsafa doktori (PhD), O‘zbekiston.

Ganiyev Sanjar Ernazarovich — Samarqand davlat veterinariya meditsinasi, chorvachilik va biotexnologiyalar universiteti Toshkent filiali
Agrobiologiya va dorivor o‘simliklar yetishtirish kafedrasi dotsenti, PhD, O‘zbekiston.

Idrisov Xusanjon Abdujabborovich — Farg'ona davlat universiteti Mevachilik va sabzavotchilik kafedrasi dotsenti, qishloq xo‘jaligi fanlari
falsafa doktori (PhD), O‘zbekiston.

Mamedov Normuxammad Mardanovich — Paxta selektsiyasi, urug'chilik va agrotexnologiya ilmiy-tadqiqot instituti Organik paxta
laboratoriyasi katta ilmiy xodimi, PhD, O“zbekiston.

Yakubov Muzaffar Matyakubovich — Paxta selektsiyasi, urug'chilik va agrotexnologiyalar ilmiy-tadqiqot instituti, PhD, O‘zbekiston.

Research Focus International Scientific Journal « ISSN 2181-3833 « https://refocus.uz/ 5



RESEARCH FOCUS INTERNATIONAL SCIENTIFIC JOURNAL VOL.5 « ISSUE9 « 2026 « ISSN 2181-3833

Yaxyoeva Nafisa Nuriddinovna — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti Aqlli gishlog
xo‘jaligi texnologiyalari laboratoriyasi katta ilmiy xodimi, qishloq xojaligi fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Mamatqulova Lobar O‘rolovna — Termiz davlat muhandislik va agrotexnologiyalar universiteti Agronomiya, selektsiya va urug'chilik
kafedrasi katta o'qituvchisi, gishloq xo‘jaligi fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Rayimberdiyev Xolyigit Abduraxmanovich — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti
Sirdaryo ilmiy-tajriba stansiyasi direktori, PhD, katta ilmiy xodim, O‘zbekiston.

Xamidova Shaxnoza Muxamadxanovna — TIQXMMI Milliy tadqiqot universiteti Gidromeliorativ tizimlardan foydalanish kafedrasi
dotsenti, PhD, O‘zbekiston.

Gadayev Nodirjon Nosirjonovich — TIQXMMI Milliy tadgiqot universiteti Gidromeliorativ tizimlardan foydalanish kafedrasi dotsenti,
texnika fanlari falsafa doktori (PhD), O‘zbekiston.

Raximov Avazbek Xolmamatovich — Toshkent davlat agrar universiteti O‘quv-ilmiy tajriba bolimi bosh mutaxassisi, gishloq xofjaligi
fanlari doktori, katta ilmiy xodim, O‘zbekiston.

Avtonomov Viktor Aleksandrovich — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti Markerlarga
asoslangan g'o'za navlari selektsiyasi laboratoriyasi mudiri, qishloq xo‘jaligi fanlari doktori, professor, Ozbekiston.

Amanturdiev Alisher Balkibovich — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti laboratoriya
mudiri, gishloq xojaligi fanlari doktori, professor, Ozbekiston.

Amanturdiev Shavkat Balkibaevich — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti Beda
selektsiyasi va urug'chiligi laboratoriyasi mudiri, qishloq xo%jaligi fanlari doktori, katta ilmiy xodim, O‘zbekiston.

Kozubaev Shuxrat Sattardjanovich — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti «G'o‘za
urugchiligi va urug‘shunosligi» laboratoriyasi mudiri, qishloq xo%jaligi fanlari doktori, professor, O‘zbekiston.

Jalolov Xurshidbek Xurram o’g‘li — Paxta selektsiyasi, urug‘chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti ilmiy kotibi,
qishloq xo‘jaligi fanlari falsafa doktori (PhD), katta ilmiy xodim, O‘zbekiston.

Avliyakulov Mirzoolim Avazovich — Paxta selektsiyasi, urug‘chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti Aqlli gishloq
xo‘jaligi texnologiyalari laboratoriyasi mudiri, qishloq xo‘jaligi fanlari doktori (DSc), professor, O‘zbekiston.

Kurbonov Abrorjon Yorkinovich — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti «G'oza
biotexnologiyasi» laboratoriyasi mudiri, qishloq xo‘jaligi fanlari doktori (DSc), katta ilmiy xodim, O‘zbekiston.

Negmatova Surayyo Teshaevna — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti bosh ilmiy
xodimi, gishloq xojaligi fanlari doktori (DSc), professor, O‘zbekiston.

Ravshanov Azam Erkinovich — Paxta selektsiyasi, urug'chilik va agrotexnologiyalar ilmiy-tadqiqot instituti Tola texnologiyasi
laboratoriyasi mudiri, qishloq xo%jaligi fanlari doktori, katta ilmiy xodim, professor, Ozbekiston.

Tungushova Dilbar Abdukayumovna — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqgiqot instituti
Agroinnovasiyalar va trening markazi bo'lim boshlig‘, qishloq xo5aligi fanlari doktori, professor, Ozbekiston.

Xalikova Maloxat Babamuradovna — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti laboratoriya
mudiri, gishloq xo%jaligi fanlari doktori, professor, O‘zbekiston.

Xalikov Baxodir Meylikovich — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti laboratoriya
mudiri, gishloq xo%jaligi fanlari doktori, professor, Ozbekiston.

Nurmatov Shermat — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti Tuproqni eroziyadan
himoya qilish, meliorativ holatini yaxshilash va agroekologiya laboratoriyasi yetakchi ilmiy xodimi, qishloq xo%aligi fanlari doktori,
professor, O‘zbekiston.

Babaev Yashin Amanovich — Paxta selektsiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti direktorining ilmiy
ishlar va innovatsiyalar bo‘yicha o‘rinbosari, gishloq xofjaligi fanlari doktori, professor, O‘zbekiston.

07.00.00 — TARIX FANLARI

= TAHRIR HAY'ATI A’ZOLARI

Mirzayev Gulom Rizoqulovich — O‘zbekiston Respublikasi Jamoat xavfsizligi universiteti Ijtimoiy-gumanitar fanlar kafedrasi dotsenti,
tarix fanlari bo'yicha falsafa doktori (PhD), dotsent, O‘zbekiston.

Yo'ldoshev Salimjon Valiyevich — Farg'ona davlat universiteti O‘zbekiston tarixi kafedrasi o'qituvchisi, tarix fanlari bo‘yicha falsafa doktori
(PhD), dotsent, O‘zbekiston.

13.00.00 — PEDAGOGIKA FANLARI

= TAHRIR HAY'ATI A’ZOLARI

Raxmatova Dilnoza Nigbayevna — O‘zbekiston davlat jismoniy tarbiya va sport universiteti Jismoniy tarbiya, sport nazariyasi va uslubiyati
kafedrasi professori v.b., Ozbekiston.

Ergashev Bobirjon Boxodirovich — Namangan davlat universiteti Ilmiy va ilmiy-pedagogik kadrlarni tayyorlash bolimi boshlig‘i, DSc,
O‘zbekiston.

Jalolova Pokiza Muzaffarovna — Shahrisabz davlat pedagogika instituti Pedagogika kafedrasi professori v.b., pedagogika fanlari doktori
(DSc), O‘zbekiston.

o
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Obidova Gulmira Kuzibayevna — Farg'ona politexnika instituti Magistratura bo'limi boshlig‘, pedagogika fanlari bo‘yicha falsafa doktori
(PhD), O‘zbekiston.

Azizov Nosirjon Nematillayevich — Namangan davlat universiteti Sport faoliyati kafedrasi mudiri, pedagogika fanlari nomzodi, dotsent,
O‘zbekiston.

Qurbonova Maftuna Faxriddinovna — Toshkent viloyati Chirchiq davlat pedagogika instituti Iqtidorli talabalarning ilmiy tadqiqot
faoliyatini tashkil etish bolimi boshlig1, pedagogika fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Mirzayeva Nodira Abduxamidovna — Toshkent viloyati Chirchiq davlat pedagogika instituti «Genetika va evolyusion biologiya» kafedrasi
dotsenti, pedagogika fanlari bo'yicha falsafa doktori (PhD), O‘zbekiston.

Valiyeva Feruza Rashidovna — Maktabgacha ta'lim tashkilotlari direktor va mutaxassislarini qayta tayyorlash va malakasini oshirish
instituti «Maktabgacha ta’lim menejmenti» kafedrasi mudiri, pedagogika fanlari bo'yicha falsafa doktori (PhD), O‘zbekiston.

Yuldashov Ikromjon Abdulazizovich — Farg'ona davlat universiteti Jismoniy madaniyat fakulteti dekani, pedagogika fanlari bo‘yicha
falsafa doktori (PhD), stol tennisi bo‘yicha oliy toifali hakam, O‘zbekiston.

Hamidjonov Abdulaziz Usubjon og‘li — Namangan davlat universiteti Sport faoliyati kafedrasi dotsenti, pedagogika fanlari bo‘yicha falsafa
doktori (PhD), xalgaro sport ustasi, O‘zbekiston.

Qosimova Ozoda Xudoynazarovna — Samarqand davlat tibbiyot instituti Pedagogika va psixologiya kafedrasi dotsenti, pedagogika fanlari
bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Raximov Atanazar Karimovich — Toshkent viloyati Chirchiq davlat pedagogika instituti Tabiiy fanlar fakulteti dekani, pedagogika fanlari
doktori, professor v.b., O‘zbekiston.

Yunusova Nilufar Xamrayevna — Toshkent moliya instituti O‘zbek va rus tili kafedrasi mudiri, pedagogika fanlari nomzodi, dotsent,
O‘zbekiston.

Umarov Mars Narziyevich — O‘zbekiston davlat jismoniy tarbiya va sport universiteti Gimnastika sport turlari nazariyasi va uslubiyati
kafedrasi professori, pedagogika fanlari nomzodi, professor, O‘zbekiston.

Umarov Xurshidjon Xasanovich — O‘zbekiston davlat jismoniy tarbiya va sport universiteti «Gimnastika nazariyasi va uslubiyati» kafedrasi
dotsenti, PhD, O‘zbekiston.

Sobirova Laylo Baxromovna — O‘zbekiston davlat jismoniy tarbiya va sport universiteti «Adaptiv jismoniy tarbiya va parasport» kafedrasi
dotsenti v.b., O‘zbekiston.

Tojiyev Muzafarjon Akbarovich — O‘zbekiston davlat jismoniy tarbiya va sport universiteti Jismoniy tarbiya, sport nazariyasi va uslubiyati
kafedrasi professori v.b., Ozbekiston.

Matnazarov Xayrulla Yuldashovich — O‘zbekiston davlat jismoniy tarbiya va sport universiteti «Suv sporti, eshkak eshish turlari nazariyasi
va uslubiyati» kafedrasi mudiri, Ozbekiston.

To‘ychiev Tohirjon Saxodullaevich — Namangan davlat universiteti Jismoniy madaniyat kafedrasi o‘gituvchisi, PhD, O‘zbekiston.

Sirojiddinova Nodira Rivojiddinovna — Professional ta’limni rivojlantirish instituti «Innovatsion ta’lim texnologiyalari» kafedrasi mudiri,
O'zbekiston.

Salimova Zebo Kenjayevna — Termiz davlat universiteti Fakultetlararo chet tillari kafedrasi o‘qituvchisi, pedagogika fanlari bo‘yicha falsafa
doktori (PhD), O‘zbekiston.

Mamatqulov Mirzaolim Xaydaraliyevich — Namangan davlat universiteti Jismoniy madaniyat kafedrasi katta o'gituvchisi, pedagogika
fanlari doktori, O‘zbekiston.

Amanullayev Abdunabi Abdumuminovich — Namangan davlat universiteti Tasviriy va amaliy san'at kafedrasi professori, pedagogika
fanlari nomzodi, O‘zbekiston.

Sharipjonov Muxiddin Shokirjon o'g’li — Namangan davlat universiteti Tasviriy va amaliy san’at kafedrasi dotsenti, PhD, O‘zbekiston.

Raxmatova Xayrixon Ashiraliyevna — Namangan davlat universiteti Pedagogika nazariyasi va tarixi kafedrasi professori, pedagogika
fanlari nomzodi, O‘zbekiston.

Karimov Ne’'matjon Xolyigitovich — Namangan davlat universiteti Jismoniy madaniyat kafedrasi dotsenti, PhD, O‘zbekiston.

14.00.00 — TIBBIYOT FANLARI

= TAHRIR HAY'ATI A’ZOLARI

Daminov Feruz Asadullayevich — Samarqgand davlat tibbiyot universiteti akademik litsey va jamoat salomatligi texnikumlari bilan ishlash
bo‘yicha prorektori, tibbiyot fanlari doktori, O‘zbekiston.

Ruziboyev Sanjar Abdusalomovich — Samarqand davlat tibbiyot instituti 2-xirurgik kasalliklar va urologiya kafedrasi mudiri, tibbiyot
fanlari doktori, O‘zbekiston.

Djabbarov Sherzod Raximberdiyevich — Sog‘ligni saqlash boshqarmasi Lisenziyalash va akkreditatsiyalash sektori bosh mutaxassisi,
tibbiyot fanlari nomzodi, O‘zbekiston.

Mustafakulov Ishnazar Boynazarovich — Samarqand davlat tibbiyot instituti davolash fakulteti dekani o‘rinbosari, tibbiyot fanlari
nomzodi, O‘zbekiston.

Shonazarov Iskandar Shonazarovich — Samarqand davlat tibbiyot universiteti Diplomdan keyingi ta’lim fakulteti Xirurgiya, endoskopiya
va anesteziologiya-reanimatologiya kafedrasi o‘qituvchisi, tibbiyot fanlari nomzodi, O‘zbekiston.

Achilov Mirzakarim Temirovich — Samarqand davlat tibbiyot instituti Diplomdan keyingi ta’lim fakulteti Xirurgiya, endoskopiya,
anestezologiya va reanimatologiya kafedrasi dotsenti, tibbiyot fanlari nomzodi, O‘zbekiston.

Research Focus International Scientific Journal « ISSN 2181-3833 « https://refocus.uz/ 7



RESEARCH FOCUS INTERNATIONAL SCIENTIFIC JOURNAL VOL.5 « ISSUE9 « 2026 « ISSN 2181-3833

Najmiddinov Otabek Baxriddin o'g‘li — Andijon davlat tibbiyot instituti klinikasi Rentgenologiya bo‘limi vrachi, PhD, O‘zbekiston.
Saydullayev Zayniddin Yaxshiboyevich — Samarqand davlat tibbiyot instituti «Umumiy xirurgiya» kafedrasi assistenti, O‘zbekiston.
Ibragimova Marina Fyodorovna — Samarqgand davlat tibbiyot universiteti 1-son Pediatriya kafedrasi o'gituvchisi, PhD, O‘zbekiston.
Kardjavova Gulnoza Abilkasimovna — Samarqgand davlat tibbiyot universiteti 1-son Pediatriya kafedrasi o'qituvchisi, PhD, O‘zbekiston.

Murtazaev Zafar Isrofilovich — Samarqand davlat tibbiyot universiteti Umumiy xirurgiya, nurli diagnostika va terapiya kafedrasi dotsenti,
O‘zbekiston.

Pulatov Ulugbek Sunatovich — Samarqand davlat tibbiyot universiteti Klinik (o‘quv) bazalari bilan ishlash bo‘limi boshlig‘, O‘zbekiston.
Boymanov Farxod Xolboyevich — Samarqgand davlat tibbiyot universiteti «Sud tibbiyoti» kafedrasi dotsenti, O‘zbekiston.

Mustafoyev Zafarjon Mustafo og’li — Samarqand davlat tibbiyot universiteti Odam anatomiyasi kafedrasi o‘qituvchisi, O‘zbekiston.
Ergashova Madina Muxtorovna — Samarqand davlat tibbiyot universiteti 3-son ichki kasalliklar kafedrasi assistenti, PhD, O‘zbekiston.
Rustamov Inoyatulla Muradulla o'g‘li — Samarqgand davlat tibbiyot universiteti Umumiy xirurgiya kafedrasi o‘qituvchisi, PhD, O‘zbekiston.
Axmedov G‘ayrat Keldibayevich — Samarqand davlat tibbiyot universiteti Ta’lim sifatini nazorat gilish bo‘limi boshlig‘i, PhD, O‘zbekiston.
Tairova Zarangis Kamolidinovna — Samarqgand davlat tibbiyot universiteti, tibbiyot fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Mizamov Furkat Ochilovich — Samarqand davlat tibbiyot universiteti Diplomdan keyingi ta’lim fakulteti Xirurgiya, endoskopiya va
anesteziologiya-reanimatologiya kafedrasi o‘gituvchisi, PhD, O‘zbekiston.

Umedov Xushvaqt Alisherovich — Samarqand davlat tibbiyot universiteti 1-son Davolash fakulteti 2-son Xirurgik kasalliklar kafedrasi,
O‘zbekiston.

Samatov Dilshod Karimovich — Samarqand davlat tibbiyot universiteti 3-son ichki kasalliklar kafedrasi assistenti, O‘zbekiston.
Mirzayev Ozod Voxidovich — Samarqand davlat tibbiyot universiteti «3-Ichki kasalliklar» kafedrasi o'gituvchisi, PhD, O‘zbekiston.

Nurmurzayev Zafar Narbay o'gli — Samarqand davlat tibbiyot universiteti Diplomdan keyingi ta’lim fakulteti Tibbiy kardiologiya kafedrasi
o'gituvchisi, PhD, O‘zbekiston.

Umarkulov Zabur Zafarjonovich — Samarqgand davlat tibbiyot universiteti Diplomdan keyingi ta’lim fakulteti Tibbiy kardiologiya kafedrasi
o'gituvchisi, PhD, O‘zbekiston.

Xaydarova Laylo Olimdjonzoda — Samarqand davlat tibbiyot universiteti Umumiy xirurgiya kafedrasi o‘qituvchisi, PhD, Ozbekiston.

Xudoyberdiyeva Gulrux Sobirovna — Samarqand davlat tibbiyot universiteti Anesteziologiya, reanimatsiya va shoshilinch tibbiyot
kafedrasi o'qituvchisi, PhD, O‘zbekiston.

Xursanov Yoqubjon Erkin ogli — Samarqand davlat tibbiyot universiteti 2-son xirurgik kasalliklar kafedrasi dotsenti v.b., PhD,
O‘zbekiston.

Shonazarova Nodira Xudoyberdiyevha — Samarqgand davlat tibbiyot universiteti 3-son ichki kasalliklar kafedrasi o‘qituvchisi, PhD,
O‘zbekiston.

Magsudov Dilshod Davronovich — Samarqand davlat tibbiyot universiteti Yuz-jag* jarrohligi kafedrasi o‘qituvchisi, PhD, O‘zbekiston.

Akramov Baxodir Raxmonovich — Samarqand davlat tibbiyot universiteti Anesteziologiya, reanimatsiya va shoshilinch tibbiyot kafedrasi
o'gituvchisi, O‘zbekiston.

Yusupova Nargiza Abdikodirovna — Samarqgand davlat tibbiyot universiteti Klinik laborator diagnostika kafedrasi o‘gituvchisi, PhD,
O‘zbekiston.

Amonov Xudoyberdi Ravshanovich — Samarqand davlat tibbiyot universiteti 2-son Xirurgik kasalliklar kafedrasi o‘gituvchisi, PhD,
O‘zbekiston.

Ismati Odiljon Obidovich — Samarqand davlat tibbiyot universiteti 2-son xirurgik kasalliklar kafedrasi o'gituvchisi, PhD, O‘zbekiston.

16.00.00 — VETERINARIYA FANLARI

= TAHRIR HAY'ATI A’ZOLARI

Yuldoshev Xojiakbar Toshpo‘latovich — Veterinariya ilmiy-tadqiqot instituti direktori (Kengash raisi), O‘zbekiston.
Azimov Jaloliddin Azimovich — O‘zbekiston Respublikasi Fanlar akademiyasi akademigi, O‘zbekiston.
Norqobilov Bahrom To‘raevich — Veterinariya va chorvachilikni rivojlantirish qo‘mitasi raisi, O‘zbekiston.

Djabbarov Shuxrat Abdumajidovich — Veterinariya va chorvachilikni rivojlantirish qo‘mitasi raisi o'rinbosari, veterinariya fanlari doktori,
professor, O‘zbekiston.

Mamatova Muborak Nurpo‘latovha — Samarqgand davlat tibbiyot instituti Klinik laborator diagnostika kafedrasi professori v.b.,
veterinariya fanlari doktori, professor v.b., O‘zbekiston.

Yunusov Xudoynazar Beknazarovich — Samarqgand davlat veterinariya meditsinasi, chorvachilik va biotexnologiyalar universiteti rektori,
biologiya fanlari doktori, professor, O‘zbekiston.

Safarov Alisher Abduqahor og’li — Qo‘mita boshqgarmasi boshlig‘, biologiya fanlari doktori, dotsent, O‘zbekiston.
Mavlonov Sobirjon Ibodullaevich — Veterinariya fanlari doktori, professor, O‘zbekiston.

Daminov Asadullo Suvonovich — Veterinariya fanlari doktori, professor, O‘zbekiston.

Yuldoshev Nurbek Ergashevich — Veterinariya fanlari doktori, professor, Ozbekiston.

Salimov Xait Salimovich — Veterinariya fanlari doktori, professor, O‘zbekiston.
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Gafurov Aktam Gafurovich — Veterinariya fanlari doktori, professor, Ozbekiston.

Elmurodov Bozorboy Aktamovich — Veterinariya fanlari doktori, professor, O‘zbekiston.

Ruzimurodov Muxiddin Axrorovich — Veterinariya fanlari nomzodi, professor, O‘zbekiston.

Mamadullayev Gulmurod Hamidovich — Veterinariya fanlari doktori, katta ilmiy xodim, O‘zbekiston.

Kuldoshev Otamurod Urazovich — Veterinariya fanlari doktori, katta ilmiy xodim, O‘zbekiston.

Salimov Ilxom Xayitovich — Veterinariya fanlari doktori, katta ilmiy xodim, O‘zbekiston.

Eshburiyev Sobir Baxtiyorovich — Veterinariya fanlari doktori, dotsent, O‘zbekiston.

Bo‘tayev Maxmud Qarshievich — Veterinariya fanlari nomzodji, katta ilmiy xodim, O‘zbekiston.

Djurayev Olimjon Axrorovich — Veterinariya fanlari nomzodi, katta ilmiy xodim, O‘zbekiston.

Ismatova Ra’no Asadovna — Veterinariya fanlari nomzodi, katta ilmiy xodim, O‘zbekiston.

Pulotov Faxriddin Sayfiddinovich — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim, O‘zbekiston.
Ulug‘muradov Azamat Daminovich — Veterinariya fanlari bo'yicha falsafa doktori (PhD), katta ilmiy xodim, O‘zbekiston.
Isayev Jasur Muaffarovich — Veterinariya fanlari bo'yicha falsafa doktori (PhD), katta ilmiy xodim, O‘zbekiston.
Navruzov Nurali Itolmasovich — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim, O‘zbekiston.
Qurbonov Feruz Enadullaevich — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), dotsent v.b., Ozbekiston.
Akramov Komiljon Shuhrat og’li — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Safarov Xurshid Abdurajabovich — Veterinariya fanlari bo'yicha falsafa doktori (PhD), O‘zbekiston.

Meyliyev Salohiddin Salim o'gli — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Xushnazarov Alisher Xudoyberdi o'g‘li — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Murodov Xurshid Uktamovich — Veterinariya fanlari bo'yicha falsafa doktori (PhD), O‘zbekiston.

Hamroqulov Nuriddin Shokir o'gli — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Baliyev Shavkat Kuchkarovich — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Karimova Nazira Umukulovna — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Sultonova Intizor Yuldoshevna — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Raximov Muxamad Yunusovich — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.

Ulashov Ilxom Axmadovich — Veterinariya fanlari bo‘yicha falsafa doktori (PhD), O‘zbekiston.
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cTaTby, IpUHATHIE B Ne 9 (TOM 5) MeXIYHapOZHOIO
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HCCIe0BaHUH podeccopCcKo-IIpernofaBaTeIbCKOro
cocTaBa, He3aBUCHMBIX HCCIeLoBaTelel, JOKTOPAHTOB M
MarvcTpaHTOB  By30B  Pecmybnuku — V3bekucTtaH wH
3apybEKHBIX CTpPaH, a TakKKe COTPYLHUKOB HAyIHO-
KCCIEIOBATEBCKIUX HHCTUTYTOB U IIPOU3BO/CTBEHHBIX
opraHus3alnuil 1o HampapaeHusIM 6uosorndeckux (03.00.00),
Texundeckux (05.00.00), cenbckoxosgiicTBeHHBIX (06.00.00),
ucropudeckux  (07.00.00), memarormyeckux  (13.00.00),
MeguuuHCKUX (14.00.00) u BeTepuHapHBbIx (16.00.00) HayK.

Bce cTaThu pasMeljaloTCs B 9JIEKTPOHHOM apXvBe JKypHaJa
(refocus.uz) u B MeXX/IyHapOAHBIX CUCTEMAaX NHEKCAIIUH.

IIpumeuanue. OmeemcmeeHHOCMb 3a  0OCMOBEPHOCIIL
NpueedeéHHbIX 8 CMAMbAX 0AHHbLLX, pAc4emos U pakmos, a
Mmakoie 3a NPasuLbHOCMb YUMUPOBAHUS HECY M A8MOPbL.

© 000 «Akapemusi HayKu U MUHHOBaLui», 2026 « ©
Me>xayHapoAHbI Hay4HbIW XYypHan «Research Focus», 2026 « ©
ABTOpbI, 2026
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EDITORIAL TEAM

PEOAKUUA

== EDITOR-IN-CHIEF

Saloydinov Sardorjon Qodirjon ogli — Academy of Science and
Innovations LLC, Uzbekistan.

EDITORIAL BOARD

== [JIABHbI/ PEQAKTOP

CasoiizunoB Capaop:xoH Kogup:xoH yriau — 000 «AkazeMus HayKn
¥ UHHOBAIU», V36€eKUCTaH.

PEAAKUUVUOHHASA KOJIJIETUA

03.00.00 — BIOLOGICAL SCIENCES

= MEMBERS OF THE EDITORIAL BOARD

Abdullayev Shavkat Vaxidovich — Doctor of Chemical Sciences,
Professor, Department of Organic Chemistry, Namangan State
University; Academician of Medical Sciences, Uzbekistan.

Shodikulova Gulandom Zikriyaevna — Associate Professor, Head of
the Department of Internal Diseases No. 3 and Endocrinology,
Samarkand State Medical University, Doctor of Medical Sciences,
Associate Professor, Uzbekistan.

Asqarov Kamoliddin Abdug'aniyevich — Dean, Faculty of Natural
Sciences, Fergana State University, PhD in Biological Sciences,
Uzbekistan.

Rasulova Moxidil Tursunaliyevna — Dean, Faculty of General
Medicine, Fergana Public Health Medical Institute, Uzbekistan.

Shavazi Nargiz Nuralievha — Head, Department of Obstetrics and
Gynecology No. 3, Samarkand State Medical University, Uzbekistan.

Baykulov Azim Kenjaevich — Head, Department of Pharmaceutical
and Toxicological Chemistry, Samarkand State Medical University, PhD
in Biological Sciences, Uzbekistan.

Mirzayev Saidmaxmud — Associate Professor, Department of Sports
Activity, Namangan State University, Candidate of Biological Sciences,
Associate Professor, Uzbekistan.

05.00.00 — TECHNICAL SCIENCES

= MEMBERS OF THE EDITORIAL BOARD

Xudaykuliyev Rajabboy Ruzmatovich — Director, Research Institute of
Agricultural Mechanization, Candidate of Technical Sciences, Senior
Researcher, Uzbekistan.

Ibragimov Abdirasuli Abdikarimovich — Deputy Director for
Research and Innovation, Research Institute of Agricultural
Mechanization, Doctor of Technical Sciences, Professor, Uzbekistan.

Norchayev Davron Rustamovich — Science and Research Advisor to
the Director, Research Institute of Agricultural Mechanization, Doctor
of Technical Sciences, Professor, Uzbekistan.

G'aybullaev Burxonjon Shermatjonovich — Scientific Secretary,
Research Institute of Agricultural Mechanization, PhD, Senior
Researcher, Uzbekistan.

Zaxidov Romen Abdullayevich — Laboratory Head, Institute of Energy
Problems, Doctor of Technical Sciences, Academician, Uzbekistan.

Murzaqulov Nurqul Abdilazizovich — Professor, Doctor of Technical
Sciences, Osh Technical University of the Kyrgyz Republic; Director of
the Institute of Electric Power Engineering, Kyrgyzstan.

03.00.00 — BUOJIOTMYECKUE HAYKU

= YJIEHbI PEOAKLMWOHHOW KONNEMNNn

AGpynnaes IllaBkar BaxupoBu4 — [OKTOP XUMUYECKUX HayK,
npodeccop kadenapbl «OpraHudeckas XUMUSg», HaMaHTraHCKUI
rOCYZAapCTBEHHBIN YHUBEPCUTET, aKa/JleMUK MeAMIIMHCKUX HaykK,
V3bekucraH.

Iloguxynoa IyrangoMm 3uKpuUsgeBHa — [IOIEHT, 3aBejylolias
kxadeZpoll BHYTPeHHUX OojesHell Ne 3 U 9HAOKPHUHOJIOTHUH,
CaMapKaH/CKUI TOCYZapCTBEHHBIN MEAUIIMHCKAN YHUBEPCUTET,
JIOKTOP MeIUIINHCKUX HAYK, JOLeHT, Y30eKUCTaH.

AckapoB Kamomuaaun AGayraHueBHMd — JeKaH (akynbTeTa
eCTeCTBEHHbIX HayK, PepraHCKUil rocyJapCTBeHHBINI YHUBEPCUTET,
PhD nio 6uosorudeckuM HayKaM, Y36eKucTaH.

PacynoBa Moxugui TypcyHanneBHa — [eKaH jede0HOoro hakynbreTa,
depraHckuii MeAULIMHCKUH UHCTUTYT 0061I1eCTBEHHOT'O
34paBOOXpaHeHNs, Y30eKICTaH.

IllaBasu Haprus HypanueBHa — 3aBezyomas kadeapoi akylepcTsa
u ruHekonoruu Ne 3, CaMapKaH/ACKMH  TOCyZapCTBEHHBIN
MeJUIIMHCKUI YHIBEPCUTET, Y30eKNUCTaH.

BaiikynoB  Asum  KemxaeBmd —  3aBeaylomuil  KadeZnpoi
(apMareBTUYECKON M TOKCHUKOJIOIMYeCKOH xumuu, CaMapKaHACKUN
rOCyZapCTBEHHBIN MeULMHCKUI YHUBEPCUTET, JOKTOP durocobun
110 GHOIOrMYeCKUM HayKaM, Y30eKUCTaH.

Mup3saes Camagmaxmys, — JOLEHT Kadegpsl  CIOPTHUBHON
JesTenpHOCTH, HaMaHraHCKUM TOCYJapCTBEHHBIM YHUBEDPCUTET,
KaHAUJAT OUOTOTMYECKUX HAYK, AOLEHT, V30eKUCTaH.

05.00.00 — TEXHUYECKUE HAYKUA

—— YJIEHbI PEOAKLVWOHHOW KONNEMNN

XynmatikynueB Paxa6G6oit PysmaroBuu — gupekrtop HaydHo-
HCCJIE/{0BATENBCKOTO MHCTUTYTA MEXaHU3aL[UH CeIbCKOTO X031CTBa,
KaHAWAAT TEeXHUYECKUX HayK, CTApIINil HayYHbIH COTDPYAHUK,
V36exucTaH.

UGparumoB  AGgupacyru AGJUKAPUMOBUY —  3aMECTUTEIE
JUpeKTopa II0 Hay4YHBIM paboraM u uHHOBanmsaM, HUN
MeXaHHU3aIlMH CeJIbCKOTO XO3AMCTBa, JOKTOP TEeXHWYEeCKHX HayK,
npodeccop, Y3bekucTaH.

Hopuyaes /laBpoH PycTaMOBUY — COBETHHK AMpeKTOpa IO Hayke
Hay4YHOU fesTenpHocTy, HV MexaHM3aIMM CEJbCKOTO XO3SHCTBA,
JIOKTOP TeXHUYeCKUX HayK, podeccop, Y30eKucTaH.

FaiibynnaeB Bypxom:xoH IllepMaT:KOHOBUY — Y4YE€HBIM CeKpeTaps,

HUY MexaHU3AIUU CeJBCKOTO X03flicTBa, PhD, crapuruii HaydHBIN
COTPYAHUK, V30eKUCTaH.

3axuzoB PomeH AGAylnaeBMY — PYKOBOZUTENb JabopaTopHHy,
WHCTUTYT mnpobieM SHEPreTHKH, /[JOKTOP TEeXHUYeCKUX Hayk,
aKaJeMUuK, Y36eKucTaH.

Myp3sakynoB Hypkynr AGpwiasusoBud — 1podeccop, [JOKTOP
TeXHUYeCKUX  HayK, OIICKUHA  TeXHUYeCKUU  YHUBEPCUTET
KpIpreisckoit Pecny6iukn, JIAPEKTOP MHCTUTYTA

«DIeKTPO3HepreTuKa», KelprelscraH.

Research Focus International Scientific Journal « ISSN 2181-3833 « https://refocus.uz/ n



RESEARCH FOCUS INTERNATIONAL SCIENTIFIC JOURNAL

VOL.5 « ISSUE9 « 2026 « ISSN 2181-3833

Abdurahmonov Abdukarim Athamovich — Head of the Laboratory of
Crop Cultivation and Care Machinery, Research Institute of
Agricultural Mechanization, Candidate of Technical Sciences, Senior
Researcher, Uzbekistan.

Muradov Rustam — Professor, Namangan State Technical University,
Doctor of Technical Sciences, Uzbekistan.

Ergashev Ma'rufjon Muhammadovich — Head of the Laboratory of
Forage Production Machinery, Research Institute of Agricultural
Mechanization, PhD, Senior Researcher, Uzbekistan.

Imomqulov Qutbiddin Bogijonovich — Head of the Laboratory of
Mechanization of Horticulture and Vegetable Growing, Research
Institute of Agricultural Mechanization, Doctor of Technical Sciences,
Professor, Uzbekistan.

Artikbayev Baxtiyar Pirniyazovich — Head of the Laboratory of
Machine Technology Systems and Use of the Machine-Tractor Fleet,
Research Institute of Agricultural Mechanization, PhD, Senior
Researcher, Uzbekistan.

Kambarov Baxtiyor Akbaralievich — Head of the Laboratory of Mobile
Power and Transport Vehicles, Research Institute of Agricultural
Mechanization, Doctor of Technical Sciences, Associate Professor,
Uzbekistan.

Ravshanov Shavkat Ulashovich — Head of the Laboratory of Crop
Harvesting ~ Machinery, Research Institute of  Agricultural
Mechanization, Candidate of Technical Sciences, Senior Researcher,
Uzbekistan.

Rosabayev Abduqodir To'xtaqo'ziyevich — Chief Specialist,
Department of Introduction of Innovative Developments and
Marketing, Research Institute of Agricultural Mechanization,
Candidate of Technical Sciences, Senior Researcher, Uzbekistan.

Tuxtakuziyev Abdusalim — Head of the Laboratory of Soil Tillage
Machinery, Research Institute of Agricultural Mechanization, Doctor
of Technical Sciences, Professor, Uzbekistan.

Xoliqov Baxtiyor Abdug'opporovich — Head of the Laboratory of
Water-Saving Technologies and Implementing Machinery, Research
Institute of Agricultural Mechanization, PhD, Senior Researcher,
Uzbekistan.

Tagayev Baxodir Kuchkarbekovich — Head of the Laboratory of
Mechatronics, Software Control and Automation of Technological
Processes in Agriculture, Research Institute of Agricultural
Mechanization, PhD, Senior Researcher, Uzbekistan.

Rasuljonov Abduraxmon Ravshanbek ugli — PhD, Senior Researcher,
Research Institute of Agricultural Mechanization, Uzbekistan.

Sitdiqov Rashid Abduraxmanovich — Professor, Faculty of Energy,
Tashkent State Technical University named after Islam Karimov,
Doctor of Technical Sciences, Uzbekistan.

Ergashev Sirojiddin Fayazovich — Head of the Department of Training
Scientific and Scientific-Pedagogical Personnel, Fergana State
Technical University, Doctor of Technical Sciences, Associate
Professor, Uzbekistan.

Soliyev Rustamjon Hakimjanovich — Dean, Faculty of Energy,
Namangan State Technical University, Doctor of Technical Sciences,
Associate Professor, Uzbekistan.

Yunusov Baxtiyar Xodjakbarovich — Head, Department of Thermal
Power Engineering, Faculty of Energy, Tashkent State Technical
University, Associate Professor, Uzbekistan.

Quchqgarov Akmaljon — Head, Department of Electronics and
Instrument Engineering, Fergana State Technical University,
Candidate of Technical Sciences (PhD), Uzbekistan.

Radionova Olga Vinsetovna — Associate Professor, Department of
Electric Power Stations, Networks and Systems, TSTU named after
Islam Karimov, Candidate of Technical Sciences, Uzbekistan.

Vaxobova Sojidaxon Komiljonovna — Associate Professor, Department
of Energy, Namangan State Technical University, PhD, Associate
Professor, Uzbekistan.

AGaypaxMOHOB  AGAyKapuM  ATXaMOBUY  —  DYKOBOJUTEJE
nabopaTopun «MalIuHBI /7 BO3/IENBIBAHUS 1 yX0/a 33 II0CEBaMI»,
HUU mexaHU3AIMU CEIbCKOTO XO3SMCTBA, KAHAUAAT TEXHUIECKUX
HayK, CTapIINH HAyYHBIN COTPYAHUK, Y30eKuCTaH.

MypazgoB Pycram — npocdeccop, HamaHraHCKHI rocyAapCTBeHHBIN
TeXHUYEeCKUI YHIBEPCUTET, JOKTOP TEXHUYECKNX HayK, Y30eKucTaH.

9prames Mapyd:xon MyxamMMaZoBUYI — PyKOBOSUTEID JIa60PaTOPUN
MaIllMH [JI1 IIPOU3BOACTBA KOPMOB JJsI JXHMBOTHOBOZACTBa, HUN
MexXaHM3aI[l CeJbCKOro xo3diicTBa, PhD, crapumimii Hay4HBIN
COTPYAHUK, V30eKUCTaH.

HUmomkynoB  Kyrouasun  BOKIDKOHOBHY  —  PYKOBOJUTEIE
snaboparopun «MexaHU3aIUsA CafOBOACTBA U OBOILEBOACTBa», HWIN
MeXaHHU3aIlUH CeJbCKOTO XO3AMCTBa, JOKTOP TEeXHUYEeCKUX HayK,
npodeccop, Y3bekucTaH.

ApTuk6aeB Baxtusp IIupHUA30BUY — 3aBelylOIIUH J1abopaTopueii
«CucreMa MaIIMHHBIX TEXHOJOTHH W WCIIOJb30oBaHue MTII», HUN
MeXaHM3allUM CeIbCKOTo XossgicTBa, PhD, crapmmii HaydHBIH
COTPYAHUK, Y30eKUCTaH.

Kamb6apoB Baxtuép AxGapanueBud — 3aBefylouiuii saboparopuern
«MobunbHas 9HepreTHMKa U TPAaHCIIOPTHBIE CpejcTBa», HUN
MeXaHU3alUK CeJIbCKOTO XO3HCTBA, HOKTOP TEXHHYECKUX HayK,
JIOIEHT, Y36eKuCcTaH.

PasmanoB IllaBkaT ViamoBud — pYKOBOAWTENTb JabOPAaTOPHUN
ybopounsix MaurmH, HWM MexaHM3aIlMU CeIbCKOTO XO3SHCTBA,
KaHAMJAT TeXHWYeCKUX HayK, CTapIIMH HayIHBIH COTDPYZHUK,
V36ekucras.

PocaGaeB AOaykomup TyxTakysmeBHY — [JIaBHBIH CIIEI[HATKCT
OT/leNla BHEJPEHUsS HWHHOBALMOHHBIX pa3paboTOK U MapKeTHHTa,
HUU mexaHU3AIMU CEIBCKOTO XO3SMCTBA, KAHAUAAT TEXHUIECKUX
HayK, CTapIIN{ HAYYHBIH COTPYAHUK, Y30eKUCTaH.

TyxTakysueB AGAycanuM — PyKOBOJUTENb 1a60PaTOPUU MALIKH IS
06paboTku 110uBbl, HY MexaHU3alUH CeIbCKOTO X03HCTBA, JOKTOP
TeXHUYeCKUX HayK, npodeccop, Y3beKucTaH.

XonukoB BaxTuép A6GAyronmopoBUdY — PYKOBOJZUTENDb J1ab0opaTopun
BoziochOeperaomux TexHojorui, HWNW MexaHM3alMM CeJIbCKOTO
xo3s#icTBa, PhD, crapuiuil HaydHbIH COTPYAHUK, Y30eKUCTaH.

TaraeB Baxogup KydkapGekoBHY — pPYKOBOAUTENb J1abopaTopuu
MeXaTPOHUKM, IPOrPAMMHOIO YIpaBAeHUS U aBTOMAaTU3AIUH
TEXHOJIOTUYECKUX IIPOLIECCOB B  CENbCKOM  Xxo3siicTBe, HUN
MexXaHM3al[l CeJbCKOro xosdiicTBa, PhD, crapumii Hay4HBIN
COTPYAHUK, V30eKUCTaH.

Pacy/skoHOB AGaypaxmoH PaBmanGek yraum — PhD, crapmuii
Hay4HBIA cOTpyAHUK, HUV MexaHM3aI[UM CeIbCKOI'O XO3SICTBA,
V36ekucraH.

CutaukoB Pammny AGaypaxMaHoBHY — 11podeccop sHEPreTHIecKora
cdakynprera, TamKeHTCKUM  TOCYZApCTBEHHBIH  TeXHUYECKUN
yHuBepcuTeT uM. Mcrnama KapuMoBa, /IOKTOP TeXHHYECKHUX HayK,
V36exucTaH.

dprameB Cupoxuaaun Paiisi30BUY — HAYaJIBHUK  OTAeJa
IIOATOTOBKM ~ HAy4YHBIX U  HAyYHO-NIeJATOTMYeCKUX  Ka/pOB,
depraHckuil rocyapCTBeHHBIN TeXHUYECKHH YHHBEPCUTET, JOKTOP
TeXHUYeCKUX HayK, JOLEHT, Y30eKUCTaH.

CoimueB PycramkoH XaKHMM)KAaHOBHY — [eKaH JHEPreTHYeCKOro
dakynprera, HaMaHraHCKMH TOCYJapCTBEHHBI  TeXHUYECKUH
YHHUBEPCUTET, JOKTOP TEXHUIECKUX HAYK, JOLeHT, Y30eKUCTaH.

I0HycoB Baxtusap Xomxkak0apoBud — 3aBefylomuil kadeznpoi
«TeryioBasl 9HepreTUKa», SHEpPreTUYecKuil GaxyapreT, TalIKeHTCKUN
roCyZapCTBeHHBIN TeXHUIECKU YHIBEPCUTET, JOLIeHT, Y30eKUCTaH.

Ky4kapoB AKMa/bKOH — 3aBeflyloluil Kadenpoil «DIeKTPOHUKA M
npubopocTpoeHue», PepraHCKUN TOCYLAPCTBEHHBIH TeXHUYECKUN
VHUBEPCUTET, KaHAUAAT TeXHUIecKux Hayk (PhD), V36ekucTaH.

PazroHoBa Osbra BuHIIEHTOBHA — IOIeHT Kadenpol
«DNIeKTpUYeCcKre CTaHIUMU, CeTH U cucteMbl», TI'TYV um. Hciaama
KapumoBa, KaHJU/IAT TEXHUYECKUX HAYK, Y30eKNUCTaH.

Baxo6oBa CoxmnzpaxoH KoMmIDKOHOBHA — foumeHT Kadezaps
9HepreTuky, HamaHranckuii rocyZapcTBeHHBIN — TeXHHYeCKHUN
yHuBepcureT, PhD, fomeHT, Y36eKkucTaH.

Research Focus International Scientific Journal « ISSN 2181-3833 « https://refocus.uz/ 12



RESEARCH FOCUS INTERNATIONAL SCIENTIFIC JOURNAL

VOL.5 « ISSUE9 « 2026 « ISSN 2181-3833

Agzamov Shovkat Kozimovich — Associate Professor, Department of
Thermal Power Engineering, Faculty of Energy, TSTU, Uzbekistan.

Saodullayev Tuymurod Mardullo o'g'li — Associate Professor, TSTU
named after Islam Karimov, PhD, Uzbekistan.

Xolbayev Doniyor Juraboyevich — Lecturer, Department of Energy,
Namangan State Technical University, PhD, Associate Professor,
Uzbekistan.

Yusupov Dilshodbek Turdaliyevich — Laboratory Head, National
Research Institute of Renewable Energy Sources under the Ministry of
Energy of the Republic of Uzbekistan, PhD, Senior Researcher,
Uzbekistan.

06.00.00 — AGRICULTURAL SCIENCES

=—— MEMBERS OF THE EDITORIAL BOARD

Raxmankulov Murod Said-Akbarovich — Director, Research Institute
of Cotton Breeding, Seed Production and Growing Agrotechnologies,
Doctor of Agricultural Sciences (DSc), Professor, Uzbekistan.

Rashidova Dilbar Karimovna — Head, Laboratory of Organic Cotton
Growing, Research Institute of Cotton Breeding, Seed Production and
Growing Agrotechnologies, Doctor of Agricultural Sciences (DSc),
Professor, Uzbekistan.

Suvanov Boymurod Uralovich — Head, Department of Agrotechnology
and Plant Protection, Scientific-Experimental Station of Forage Crops,
Doctor of Agricultural Sciences (DSc), Senior Researcher, Uzbekistan.

Durdiyev Normat Hasanovich — Associate Professor, Department of
Operation of Hydro-Reclamation Systems, TIIAME National Research
University, Doctor of Agricultural Sciences, Uzbekistan.

Sherov Anvar Gulamovich — Head, Department of Operation of
Hydro-Reclamation Systems, TIIAME National Research University,
Doctor of Technical Sciences (DSc), Professor, Uzbekistan.

Abduraxmanov Ubaydulla Zulfiqorovich — Chief Inspector for
Agricultural and Veterinary Sciences, Secretariat of the Supreme
Attestation Commission under the Ministry of Higher Education,
Science and Innovations of the Republic of Uzbekistan, Doctor of
Agricultural Sciences (DSc), Senior Researcher, Uzbekistan.

Karimov Xusniddin Nagimovich — Head, Laboratory of Plant
Physiology and Agrochemistry, Research Institute of Horticulture,
Viticulture and Winemaking named after Acad. M. Mirzaev, Doctor of
Agricultural Sciences (DSc), Senior Researcher, Uzbekistan.

Allanov Xolik Keldiyorovich — Professor, Department of Agronomy
and Agrotechnologies, Tashkent State Agrarian University, Doctor of
Agricultural Sciences (DSc), Uzbekistan.

Nabiev Saydig'ani Muxtorovich — Head of Laboratory, Project Leader,
Institute of Genetics and Experimental Plant Biology, Academy of
Sciences of the Republic of Uzbekistan, Doctor of Biological Sciences
(DSc), Professor, Uzbekistan.

Baboev Saidmurat Kimsanboevich — Head, Laboratory of Genetics,
Breeding and Seed Production of Grain Crops, Doctor of Biological
Sciences (DSc), Professor, Uzbekistan.

Nazarov Xudayberdi Kuydimuratovich — Associate Professor,
Department of Genetics, Breeding and Seed Production of Agricultural
Crops, Tashkent State Agrarian University, Doctor of Agricultural
Sciences (DSc), Uzbekistan.

Gafarova Aziza Israilovha — Senior Lecturer, TIIAME National
Research University, PhD in Technical Sciences, Uzbekistan.

Ganiyev Sanjar Ernazarovich — Associate Professor, Department of
Agrobiology and Medicinal Plant Growing, Tashkent Branch of
Samarkand State University of Veterinary Medicine, Animal
Husbandry and Biotechnologies, PhD, Associate Professor, Uzbekistan.

ArsamoB IIToBkar KoszumoBuu — goueHT kadenpsl «Teriosas
9HepreTrKar, sHepretndeckuil Gaxynvret, TI'TY, Vabexucra.

CaogymnaeB Tylimypoa Mapaysio yrau — gonent, TTTY um. Hcrama
Kapumosa, PhD, Y36exucraH.

Xonbaep Jlouu€p JKypabGoeBmu — mpemnogaBaTenb Kadeapsl
9HepreTWky, HaMaHraHCKUIl  TOCYJapCTBEHHBIH — TeXHUYECKHH
yuusepcurert, PhD, foreHT, Y36ekucTaH.

10cynoB Junmoatex TypmanueBud — PyKOBOAWTENb Jab0opaTopuy,
HannoHabHbIH Hay4HO-MCCIe/[0BATeNTbCKUH MHCTUTYT
BO30OHOBJISIEMBIX ~ MCTOYHUKOB 9HEPrMM IIpu  MHHHCTEPCTBE
sHepreTuku Pecrybauku Vsbexucran, PhD, crapmunii HayqHBIH
COTPYAHUK, Y30eKHCTaH.

06.00.00 — CE/IbCKOXO3SINCTBEHHbIE HAYKU

—— YJIEHbI PEOAKUVMOHHOW KONMErNN

PaxmaukynoB Mypoz Cang-Ax6aposuy — gupexrop HUU cenexium,
CeMEeHOBO/ICTBA U arPOTEXHOJOTHI BBIPAIIMBAHUS XJOIKA, JOKTOP
CeJIbCKOXO03sIHCTBeHHBIX HayK (DSc), mpodeccop, V3bekucraH.

PamupoBa Jun6ap KapumoBHa — 3aBemyiomas JaGoparopuei
OPraHMYeCcKOro XJONKoBozacTBa, HMM cenexnuu, ceMeHOBOACTBA U
arpoTexXHOJIOTUHI BBIpAIlMBaHUA XJIOIIKA, JIOKTOP
CesbCKOXO03sIHicTBeHHBIX Hayk (DSc), mpodeccop, V3bekucraH.

CyBanoB Boitmypoz, VpanoBud — HaYaJbHUK OTZeNa arpOTeXHUKH N
3aLIUTHl PacTeHUH, Hay4HO-OIBITHAS CTAHIMSA KOPMOBBIX KYJBTYD,
JIOKTOpP CeJIbCKOXO3SIUCTBEHHBIX HayK (DSc), crapmiuii Hay4HBIH
COTPYAHUK, Y30eKuCTaH.

Jypaves Hopmar XacaHOBUY — JIOLEHT Kadeapbl «DKCIUIyaTaIus
TAAPOMENTNOPATUBHBIX CUCTEMN, HNY TUNUM, JIOKTOD
CeJIbCKOXO3SIFICTBEHHBIX HayK, Y30eKNCTaH.

IllepoB AuBap I'yramoBuY — 3aBeyooumuil kadeapoil «DKCILIyaTamus
TAAPOMENNOPATUBHBIX cucTtem», HUY TUHMM, NOKTOp TEeXHUYECKUX
Hayk (DSc), mpodeccop, V36exucraH.

AGmypaxmaHoB Vo6aiigyina 3ynUKOPOBUY — IJIaBHBIA UHCIEKTOP
10 CETbCKOXO3IMCTBEHHBIM U BeTEPUHAPHBIM HaykKaM, Cekperapuart
BhICIIEN aTTeCTAMOHHON KOMUCCUU NPU MUHHUCTEPCTBE BBICIIETO
obpasoBaHUs, HayKu u VHHOBAI[UHI PYs3, JIOKTOP
CeJIbCKOXO3SIHCTBeHHBIX HayK (DSc), cTapuiuil Hay<IHBIN COTPYLHUK,
Vsbekucras.

KapumoB Xycuuzaun HarmmoBua — 3aBefyiomuii saGoparopuern
«®U3NONIOTUS  PACTeHWH U arpoxumus», HHWUM  cazoBoACTBa,
BUHOTPAZlapcTBa Y BUHOZEIUS MM. akaj. M.Mwupsaepa, [OKTOp
CeJIbCKOXO35IMCTBEHHBIX HayK (DSc), cTapuiuii HayYHBIN COTPYAHUK,
V3bekucraH.

AnnanoB Xonuk Kenguéposuu — npodeccop kabepbl arpOHOMUU U
arpoTexHosoruii, TalIKeHTCKUH TOCYJApCTBEHHBIN  arpapHbIN
VHUBEPCUTET, [HOKTOP  CeJbCKOXO3siicTBeHHBIXx Hayk  (DSc),
V3bekucraH.

HabueB CaiiguraHu MyXTOpoBHY — 3aBeZyIONIIUI JjabopaTopuei,
PYKOBOZUTEND IIPOEKTa, IHCTUTYT TeHeTUKH U 9KCIIepUMEeHTaIbHON
6uomorun pacrenuit AH PV3, nokrop 6Guonormueckux Hayk (DSc),
npodeccop, V3bekucraH.

BaGoes Campmypar KumcanGoeBud — 3aBezylomuil saboparopuern
FeHeTHUKH, CeJIeKIIUM ¥ CEMEHOBOZCTBA 3€PHOBBIX KYIBTYD, JAOKTOp
6uonornyeckux Hayk (DSc), mpocdeccop, V3bekucraH.

HasapoB Xygaiitbepau KyiigumaroBud — gomeHT kadezaps
«[eHeTHKa, CeNeKIUs M CEeMEHOBOJCTBO CEIbCKOXO35CTBEHHBIX
KyJIBTyp», TalllkeHTCKUH TOCYZapCTBEHHBIN arpapHbIl YHUBEPCUTET,
[IOKTOP CEeIbCKOX03sHcTBeHHEIX HayK (DSc), V3bekucTaH.

TlacdhapoBa Asmza McpawnoBHA — CTapumIuii mperozgasaTens, HUY
TUHM, pokrop ¢urocopun 1o TexHHMYecKUM Haykam (PhD),
V36exucTaH.

T'anueB Cam:xap DpHa3apoBUY — [JOLEHT Kadepbl arpobHoIoruu u
JIeKapCTBEHHOT'0 PacTeHNEeBO/ICTBA, TaIIKeHTCKUN dunuan
CaMapKaHZCKOIO TOCYZapCTBEHHOIO YHHBEPCHUTETa BeTEePHHApPHON
MeJUIVHBI, JKUBOTHOBOACTBA U OumorexHosioruii, PhD, poreHT,
V36exucTaH.
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Idrisov  Xusanjon Abdujabborovich — Associate Professor,
Department of Fruit Growing and Vegetable Growing, Fergana State
University, PhD in Agricultural Sciences, Uzbekistan.

Mamedov Normuxammad Mardanovich — Senior Researcher,
Laboratory of Organic Cotton Growing, Research Institute of Cotton
Breeding, Seed Production and Agrotechnologies, PhD, Uzbekistan.

Yakubov Muzaffar Matyakubovich — Research Institute of Cotton
Breeding, Seed Production and Agrotechnologies, PhD, Uzbekistan.

Yaxyoeva Nafisa Nuriddinovna — Senior Researcher, Laboratory of
Smart Agricultural Technologies, Research Institute of Cotton
Breeding, Seed Production and Growing Agrotechnologies, PhD in
Agricultural Sciences, Uzbekistan.

Mamatqulova Lobar O'rolovna — Senior Lecturer, Department of
Agronomy, Breeding and Seed Production, Termez State Engineering
and Agrotechnology University, PhD in Agricultural Sciences,
Uzbekistan.

Rayimberdiyev Xolyigit Abduraxmanovich — Director, Syrdarya
Scientific-Experimental Station, Research Institute of Cotton Breeding,
Seed Production and Growing Agrotechnologies, PhD, Senior
Researcher, Uzbekistan.

Xamidova Shaxnoza Muxamadxanovna — Associate Professor,
Department of Operation of Hydro-Reclamation Systems, TIIAME
National Research University, PhD, Uzbekistan.

Gadayev Nodirjon Nosirjonovich — Associate Professor, Department
of Operation of Hydro-Reclamation Systems, TIIAME National
Research University, PhD in Technical Sciences, Uzbekistan.

Raximov Avazbek Xolmamatovich — Chief Specialist, Educational and
Research Experimental Department, Tashkent State Agrarian
University, Doctor of Agricultural Sciences, Senior Researcher,
Uzbekistan.

Avtonomov Viktor Aleksandrovich — Head, Laboratory of Marker-
Assisted Breeding of Cotton Varieties, Research Institute of Cotton
Breeding, Seed Production and Growing Agrotechnologies, Doctor of
Agricultural Sciences, Professor, Uzbekistan.

Amanturdiev Alisher Balkibovich — Laboratory Head, Research
Institute of Cotton Breeding, Seed Production and Growing
Agrotechnologies, Doctor of Agricultural Sciences, Professor,
Uzbekistan.

Amanturdiev Shavkat Balkibaevich — Head, Laboratory of Alfalfa
Breeding and Seed Production, Research Institute of Cotton Breeding,
Seed Production and Growing Agrotechnologies, Doctor of
Agricultural Sciences, Senior Researcher, Uzbekistan.

Kozubaev Shuxrat Sattardjanovich — Head, Laboratory of Cotton Seed
Production and Seed Science, Research Institute, Doctor of
Agricultural Sciences, Professor, Uzbekistan.

Jalolov Xurshidbek Xurram o'g'li — Scientific Secretary, Research
Institute, PhD in Agricultural Sciences, Senior Researcher, Uzbekistan.

Avliyakulov Mirzoolim Avazovich — Head, Laboratory of Smart
Agricultural Technologies, Research Institute of Cotton Breeding, Seed
Production and Growing Agrotechnologies, Doctor of Agricultural
Sciences (DSc), Professor, Uzbekistan.

Kurbonov Abrorjon Yorkinovich — Head, Laboratory of Cotton
Biotechnology, Research Institute, Doctor of Agricultural Sciences
(DSc), Senior Researcher, Uzbekistan.

Negmatova Surayyo Teshaevna — Chief Researcher, Research
Institute, Doctor of Agricultural Sciences (DSc), Professor, Uzbekistan.

Ravshanov Azam Erkinovich — Head, Laboratory of Fibre Technology,
Research Institute, Doctor of Agricultural Sciences, Senior Researcher,
Professor, Uzbekistan.

Tungushova Dilbar Abdukayumovna — Head of Department, Centre

for Agroinnovations and Training, Research Institute, Doctor of
Agricultural Sciences, Professor, Uzbekistan.

UppucoB XycamkoH AOAyxka60opoBud — goueHT Kadeaps
[IJIOZIOBOAICTBA U OBOINEBOACTBA, PepraHcKUil TroCyAapCTBEHHBIH
yHuBepcureT, PhD 110 cesbCKOX039HCTBeHHBIM HayKaM, Y30eK1CTaH.

Mameznos Hopmyxammaj MapgaHOBUY — CTapIIMi HaydHBIN
COTPYAHMK J1abOpPaTOpPUM OPraHMYeCKOTO XJIONKOBoAcTBa, HUN
CeNeKIMM, CeMEHOBOJACTBA M arpoTeXHONOTHH  BhIPANIMBaHUA
xsonka, PhD, V36ekucraH.

AAky6oB Mysaddap Marsakyooud — HUU ceseKIuy, ceMeHOBOLCTBA
1 arpOTEXHOJIOTUI BBIPAIUBAHNS XI01Ka, PhD, V36ekucraH.

fIxéeBa Haduca HypuaguHOBHA — CTaplINil HAyYHBIH COTPYAHHUK
saboparopuu YMHBIX arpoTeXHOJIOTUH, HUN1 CeJIeKIINH,
CeMEeHOBOJCTBA U AarpOTEXHOJIOTMI BBIPAIIMBAHUS XJIOIKa, PhD,
V36ekucraH.

Mamarkynosa Jlo6ap Yponovna — crapmimii mperogapaTens kadenph
arpoHOMUM, CeJeKIUM U CEeMEHOBOACTBA,  TepMe3cKui
rOCYZapCTBEHHBIN MH)XeHEePHO-arPOTEXHOJIOTIECKUI YHIUBEPCUTET,
PhD, V3bekucraH.

PanMGepauies  XOMHMUFUT  AOAypaxMaHOBUY  —  JUPEKTOp
ChIpZapbUHCKOM HAy4YHO-OIIBITHOM cTaHuuy, HUW cenexkuuwy,
CEMEHOBO/ICTBA U AarpPOTEXHOJIOTMI BbIpALIMBAHUA XJoNKa, PhD,
CTapIIN HAYYHBIH COTPYAHUK, V30eKUCTaH.

Xamugosa IIfaxnHo3a MyxamaaxaHOBHA — JIOIEHT Kadezpbl
9KCILIyaTalliy THAPOMEJNOPATUBHEIX cucTeM, HWY THHKM, PhD,
V36exucTaH.

Tagaes HoaupxkoH HocupkoHOBUY —  J0LleHT  Kadeaphl
9KCILIyaTalluy I'HJPOMeIHopaTUBHEIX cucteM, HUY TUVM, PhD mo
TEeXHUYEeCKUM HayKaM, Y30eKUCTaH.

PaxuMoB ABa36ek X0IMaMaTOBU4 — I[VIABHBIM CIIEIAAINCT yqeGHo-
HAy4YHO-OIIBITHOTO  OTZAesna,  TalIKeHTCKUH  roCyAapCTBEHHBIH
arpapHBIl  YHHUBEPCUTET, /OKTOD CeJbCKOXO3AMCTBEHHBIX HAYK,
CTapIINK HAyIHBIH COTPYAHUK, Y30eKHUCTaH.

ABTOHOMOB BUKTOp AJIeKCAaHAPOBUY — 3aBeAyIOLINil TabopaTopueli
MapKep-aCCUCTUPOBAHHOM CeJeKUU COPTOB XJomyarHuka, HUU
CeJeKLMM, CEeMEHOBO/ACTBA M arpoOTEXHOJOTUH  BBIPAILVBAHUS
XJIONIKA,  JOKTOP  CeJbCKOXO3ANCTBEHHBIX Hayk, Ipodeccop,
V36exucTaH.

AmanTypaues Annmep Baaku6oBud — 3aBezyomuil 1abopaTopuei,
HUW ceseKkuuy, CEMEHOBOJCTBA U arpOTEXHOJOIUH BBIPAIUBAHYS
XJIONIKA,  JOKTOP  CeJbCKOXO3ANCTBEHHBIX HaykK, Ipodeccop,
V36exucTaH.

Amantypaues IllaBkat Banku6aeBud — 3aBefyouiuil 1abopaTopueti
CeJleKIIMA U CeMeHOBOACTBa  JouepHbl, HUW  cenexuuu,
CEMEHOBO/ICTBA U arpOTEXHOJIOTUH BBIPALIVMBAHUSA XJIOIKA, JOKTOP
CeJIbCKOXO3AMCTBEHHBIX HayK, CTapliMi HayYHbIM COTPYJHUK,
V36ekucraH.

KosyGaes Illyxpar CaTTapi;KaHOBHY — 3aBeAyIOLINI sabopaToprern
«CeMeHOBOJICTBO M CeMeHOBeJleHHWe XjondaTHukKa», HWU, ngoxrop
CeJIbCKOXO3IHCTBEHHBIX HAYK, Tpodeccop, Y3bekucTaH.

JKamonos Xypunzabek Xyppam yeau — yuéHsiil cekperapb HUU, PhD,
CTapIINii HAYYHBIH COTPYAHUK, V30eKNUCTaH.

ABnuskynoB MupsoosuM ABa3oBUY — 3aBefyloluil 1abopaTopueii
YMHBIX arporexHosoruii, HIW ceneKIuy, CeMEHOBOACTBA U
arpoTeXHOJIOTUi BBIPAIMBAHUS XJIOTIKA, JIOKTOP
CeJIbCKOXO3sIHCTBeHHBIX HayK (DSc), mpodeccop, V3bekucraH.

Kyp6oHOB AbpopskoH EpkunOoBMY — 3aBemyiommii naboparopueii
«BroTexHONIOTUSA XJIOITYaTHUKA», HUU, JIOKTOP
CebCKOXO03A1CTBEHHBIX HayK (DSc), cTapmmii Hay4HBIN COTPYAHUK,
V36exucTaH.

HermatoBa Cyppaiié TemaeBHa — IJIABHBIH Hay4HbIM COTPYAHUK,
HUV, #okTop CceabCcKoxo3sHicTBeHHBIX Hayk (DSc), mpodeccop,
Vsbekucras.

PaBmaHOB A3aM DpKHHOBMY — 3aBeAylolIuil Jaboparopueii
TeXHOJIOTUU BoJIOKHA, HVIM, JOKTOP CelTbCKOXO3SMCTBEHHBIX HayK,
cTapIIni HAyIHBIH COTPYAHUK, Ipodeccop, V36eKuCcTaH.

TyurymoBa Jui0ap AGAyKaloOMOBHA — HadalbHUK OTAena, LleHTp
arponHHOBauMi 1 TpeHuHra, HUU, JOKTOpP CeabCKOXO3SIHCTBEHHBIX
HayK, ipodeccop, Y3beKucTaH.
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Xalikova Maloxat Babamuradovna — Laboratory Head, Research
Institute, Doctor of Agricultural Sciences, Professor, Uzbekistan.

Xalikov Baxodir Meylikovich — Laboratory Head, Research Institute,
Doctor of Agricultural Sciences, Professor, Uzbekistan.

Nurmatov Shermat — Leading Researcher, Laboratory of Soil Erosion
Protection, Improvement of Reclamation Status and Agroecology,
Research Institute, Doctor of Agricultural Sciences, Professor,
Uzbekistan.

Babaev Yashin Amanovich — Deputy Director for Research and
Innovation, Research Institute, Doctor of Agricultural Sciences,
Professor, Uzbekistan.

07.00.00 — HISTORICAL SCIENCES

=== MEMBERS OF THE EDITORIAL BOARD
Mirzayev Gulom Rizoqulovich — Associate Professor, Department of
Social and Humanities Sciences, University of Public Safety of the

Republic of Uzbekistan, PhD in Historical Sciences, Associate
Professor, Uzbekistan.

Yo'ldoshev Salimjon Valiyevich — Lecturer, Department of History of
Uzbekistan, Fergana State University, PhD in Historical Sciences,
Associate Professor, Uzbekistan.

13.00.00 — PEDAGOGICAL SCIENCES

= MEMBERS OF THE EDITORIAL BOARD

Raxmatova Dilnoza Nigbayevna — Acting Professor, Department of
Theory and Methodology of Physical Education and Sports, Uzbekistan
State University of Physical Education and Sports, Uzbekistan.

Ergashev Bobirjon Boxodirovich — Head, Department of Training
Scientific and Scientific-Pedagogical Personnel, Namangan State
University, DSc, Uzbekistan.

Jalolova Pokiza Muzaffarovna — Acting Professor, Department of
Pedagogy, Shahrisabz State Pedagogical Institute, Doctor of
Pedagogical Sciences (DSc), Uzbekistan.

Obidova Gulmira Kuzibayevna — Head of Master's Programme,
Fergana Polytechnic Institute, PhD in Pedagogical Sciences,
Uzbekistan.

Azizov Nosirjon Nematillayevich — Head, Department of Sports
Activity, Namangan State University, Candidate of Pedagogical
Sciences, Associate Professor, Uzbekistan.

Qurbonova Maftuna Faxriddinovha — Head, Department of
Organisation of Scientific Research Activity of Talented Students,
Chirchiq State Pedagogical Institute of Tashkent Region, PhD in
Pedagogical Sciences, Uzbekistan.

Mirzayeva Nodira Abduxamidovna — Associate Professor, Department
of Genetics and Evolutionary Biology, Chirchiq State Pedagogical
Institute of Tashkent Region, PhD in Pedagogical Sciences, Uzbekistan.

Valiyeva Feruza Rashidovna — Head, Department of Pre-school
Education Management, Institute for Retraining and Advanced
Training of Directors and Specialists of Pre-school Educational
Organisations, PhD in Pedagogical Sciences, Uzbekistan.

Yuldashov Ikromjon Abdulazizovich — Dean, Faculty of Physical
Education, Fergana State University, PhD in Pedagogical Sciences; Top-
Category Referee in Table Tennis, Uzbekistan.

Hamidjonov Abdulaziz Usubjon o0'g'li — Associate Professor,
Department of Sports Activity, Namangan State University, PhD in
Pedagogical Sciences; International Master of Sports, Uzbekistan.

XamukoBa Manoxar BaGaMypagoBHa — 3aBefyiomas Jaboparopuei,

HUWV, [OKTOp  CEeJbCKOXO3SHMCTBEHHBIX  HayK,  Ipodeccop,
V36ekucraH.

XanukoB Baxogup MeiinnkoBud — 3aBejyloluil sabopaTopuei,
HWV, [OKTOp  CEeJbCKOXO3SHMCTBEHHBIX  HayK,  Ipodeccop,

V3beKucTaH.

Hypmaros IllepMaT — BeAyI[uil Hay4HbI COTPYZHUK Ja6OPATOPHUM
3aLIUTEI II0YB OT 3PO3UMU, YIyUIIeHUI METUOPATUBHOIO COCTOSHUA 1
arposkomoruu, HHM, [OKTOpP CeJbCKOXO3JHCTBEHHBIX  HAYK,
podeccop, V3bekucTaH.

BaGaep fmmH AMaHOBUY — 3aMeCTHTeIb JUPEKTOPA IO HAYYHBIM

paboram u wuHHOBanusaM, HWU, [OKTOp CeIbCKOXO35MCTBEHHBIX
HayK, mpodeccop, Y3beknucTaH.

07.00.00 — UICTOPUYECKUE HAYKHA

= YJIEHbI PEOAKLMWOHHOW KONNErNN
Mup3saeB I'yiom Pu30KyI0BHY — JOIEHT KadeApbl COIMATIbHO-
I'YMAaHUTapPHBIX HAayK, YHHUBEPCUTET OOIIeCTBEHHOH 6e30I1aCHOCTH

Pecniybnuku V3bekncrad, PhD 1o MCTOpUYECKHMM HayKaM, /IOLEHT,
V3bekucraH.

Ajnnomes CamuwokoH BanmeBud — TperofaBaTenb Kadeznphl
HCTOPUH Vsbekucrana, depraHckuit roCyZiapCTBEHHBIH

YHUBEPCHUTET, PhD no HCTOPUYECKHUM HayKaM, TOLEHT, V3bexucras.

13.00.00 — MEAATOIr'M4YECKUE HAYKHU

= YJIEHbI PEOAKLUNOHHON KONNErUK

PaxmaroBa /JlunHosa HurGaesHa — wu.o. mpodeccopa Kadeznpsl
TEOPUH U MEeTOAUKY (U3NIECKOT0 BOCIIUTAHUS U CIIOPTa, Y30eKCKUii
rOCy/lapCTBeHHBIH yHUBepCHUTeT (U3NIeCKON KyABTYPhI U CIOPTa,
V3b6ekucraHs.

Iprames Bobup:xoH BoxoAUpoBUY — HaYaIbHUK OTZE/A IOATOTOBKY
HAayYHBIX U HAyJHO-IIeJAarorndecKux KajgpoB, HamaHraHcKuii
rocyzapcTBeHHbIH yHUBepcuTeT, DSc, V36exucraH.

Kanonosa Iloxkusa MysaddapoBHa — u.o. mpodeccopa Kadeaps
negaroruky, lllaxprcaG3cKUil TOCyJapCTBEHHBIN IIe[jaroru4ecKui
MHCTUTYT, JOKTOP Ilefarorudeckux Hayk (DSc), V3bekucras.

Obuzmoa TI'ynmupa KysubaeBHa — Ha4albHUK MarucCTPaTypHl,
®epraHCKUIl MOIUTEXHUYECKUH HHCTUTYT, PhD 110 mmefarorndeckum
HayKaM, V30eK1CTaH.

AsuzoB HocupxkoH HemaruminaeBud — 3aBeAyoomuil Kadenpor
CIOPTUBHOH JeATeNlbHOCTH, HaMaHTraHCKUN TOCyAapCTBEHHBIN
YHUBEDPCUTET, KaHAU/IAT [1e/JarOTNYeCKUX HayK, JOLeHT, Y30eKuCTaH.

Kyp6ornoBa Madryna ®axpupguHOBHA — HAYaJIbHUK OT/ea
OpraHu3al K HAYYHO-UCCIeN0BATENIbCKOM AesiTeIbHOCTH OJapEHHBIX
CTYZeHTOB, UMPYMKCKAN  TOCYAAPCTBEHHBIH  II€[aroruuecKuil
nHCTUTYT TamkeHTCKOM o6sacTy, PhD 1o mesarorudeckuM HaykaMm,
V3bexucTaH.

MupsaeBa Hogupa AGayxaMugoBHa — foLeHT Kadenps! «[eHeTHKA 1
9BOJMIOIMOHHAS  Ouonorus»,  YMPUYUKCKUA  TOCYAapCTBEHHBIN
reflarorudecKuil MHCTUTYT TamrkeHTCKo# o6mactu, PhD o
reZlaroruyecKUM HaykaM, Y30eKrcTaH.

BamueBa ®epysa PammzpoBHa —  3aBezsylomas  Kadenpoi
«MeHeKMEeHT JIOLIKOJIbHOTO 06pas3oBaHUI», WHcTuTy1
MeperoAirOTOBKA M IOBBIIIEHNUA KBaau(UKAIUU [JUPEKTOPOB M
CIIeI[MaJNCTOB JOUIKOJIBHEIX 00pasoBaTelbHBIX opraHmsanuii, PhD
I10 TIearOTUYeCKUM HayKaM, Y30eKHCTaH.

Hynpamos WkpomskoH AGAynasusoBud — jlekaH (aky/ibTeTa
usngeckoi KYJIBTYPHI, depraHCKUi rOCYZapCTBEHHBIH
yHuBepcuTeT, PhD Mo IejaroruyecKuM HayKaM, CyZAbs BBbICIIEH
KaTeropuu 110 HaCTOJIbHOMY TEHHUCY, Y30eKHCTaH.

XaMH/PKOHOB  AGAynasu3 YcyGkoH yemu — JoneHT Kadeapsl
CIIOPTUBHOM  ZleATeNbHOCTH, HaMaHTaHCKUI TocyAapCTBeHHBIN
yHuBepcuret, PhD mo megarormyeckuM HaykaM, MacTep CIIOPTa
MeXIyHapOZHOTO Kacca, Y30eKICTaH.
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Qosimova Ozoda Xudoynazarovna — Associate Professor, Department
of Pedagogy and Psychology, Samarkand State Medical Institute, PhD
in Pedagogical Sciences, Uzbekistan.

Raximov Atanazar Karimovich — Dean, Faculty of Natural Sciences,
Chirchiq State Pedagogical Institute of Tashkent Region, Acting
Professor, Doctor of Pedagogical Sciences, Uzbekistan.

Yunusova Nilufar Xamrayevna — Head, Department of Uzbek and
Russian Languages, Tashkent Financial Institute, Candidate of
Pedagogical Sciences, Associate Professor, Uzbekistan.

Umarov Mars Narziyevich — Professor, Department of Theory and
Methodology of Gymnastics and Sports, Uzbekistan State University of
Physical Education and Sports, Candidate of Pedagogical Sciences,
Professor, Uzbekistan.

Umarov Xurshidjon Xasanovich — Associate Professor, Department of
Theory and Methodology of Gymnastics, USUPE, PhD in Pedagogical
Sciences, Uzbekistan.

Sobirova Laylo Baxromovna — Acting Associate Professor,
Department of Adaptive Physical Education and Para-Sport, USUPE,
Uzbekistan.

Tojiyev Muzafarjon Akbarovich — Acting Professor, Department of
Theory and Methodology of Physical Education and Sports, USUPE,
Uzbekistan.

Matnazarov Xayrulla Yuldashovich — Head, Department of Theory
and Methodology of Aquatic Sports and Rowing, USUPE, Uzbekistan.

To'ychiev Tohirjon Saxodullaevich — Lecturer, Department of Physical
Education, Namangan State University, PhD, Uzbekistan.

Sirojiddinova Nodira Rivojiddinovna — Head, Department of
Innovative Educational Technologies, Institute for Development of
Vocational Education, Uzbekistan.

Salimova Zebo Kenjayevna — Lecturer, Department of Foreign
Languages (Inter-Faculty), Termez State University, PhD in Pedagogical
Sciences, Uzbekistan.

Mamatqulov Mirzaolim Xaydaraliyevich — Senior Lecturer,
Department of Physical Education, Namangan State University, Doctor
of Pedagogical Sciences, Uzbekistan.

Amanullayev Abdunabi Abdumuminovich — Professor, Department
of Fine and Applied Arts, Namangan State University, Candidate of
Pedagogical Sciences, Uzbekistan.

Sharipjonov Muxiddin Shokirjon o'g'li — Associate Professor,
Department of Fine and Applied Arts, Namangan State University,
PhD, Uzbekistan.

Raxmatova Xayrixon Ashiraliyevna — Professor, Department of
Theory and History of Pedagogy, Namangan State University,
Candidate of Pedagogical Sciences, Uzbekistan.

Karimov Ne'matjon Xolyigitovich — Associate Professor, Department
of Physical Education, Namangan State University, PhD, Uzbekistan.

14.00.00 — MEDICAL SCIENCES

== MEMBERS OF THE EDITORIAL BOARD

Daminov Feruz Asadullayevich — Vice-Rector for Work with the
Academic Lyceum and Public Health Technical Schools, Samarkand
State Medical University, Doctor of Medical Sciences, Uzbekistan.

Ruziboyev Sanjar Abdusalomovich — Head, Department of 2nd
Surgical Diseases and Urology, Samarkand State Medical Institute,
Doctor of Medical Sciences, Uzbekistan.

Kocumosa O3oza XyzmoiiHa3apoBHA — JOIeHT Kabephl IearoruKky u
rncuxosoruy, CaMapKaHACKUN TOCYJapCTBEHHBIN MeIUIIMHCKUN
uHCTUTYT, PhD 110 IIefarorudeckuM HayKaM, Y30eKucTaH.

PaxumoB Atanasap KapumoBud — slekaH (aKyabTeTa eCTeCTBeHHBIX
HayK, YMPYMKCKUH TOCyapCTBEHHBIH IeJJarOTUYeCKUil HMHCTUTYT
TaIKeHTCKON obsiacTu, u.0. mpodeccopa, JAOKTOP IE€AarormyecKux
HayK, Y30eKucraH.

I0nycoBa Hunygap XampaeBHa — 3aBe/yionas Kadespoii y36eKCKoro
U PYCCKOTO SI3BIKOB, TalIKeHTCKNUIT GUHAHCOBEIN HHCTUTYT, KaHAUAAT
I1e/JaroruyeCcKrX HayK, OIIeHT, Y30eKucTaH.

VmapoB Mapc HapsueBud — mpodeccop Kadenpel Teopuu u
METOJUKM THUMHACTHUKH ¥ CIHOPTHUBHBIX BHZOB, VY30€KCKHUH
rOCyZlapCTBeHHBIH YHUBEpCHUTeT (U3NIEeCKON KyABTYPhI U CIOPTa,
KaH/U/IaT TIe/JaroTUYecKrX HayK, Ipodeccop, Y3beKucTaH.

VmapoB XypmuaxoH XacaHoBUdY — JoleHT Kadezapwl «Teopus n
MeTO/IKa TUMHACTUKN», YI'VOBC, PhD 1o nefarorndeckuM Haykam,
VabekucraH.

CobupoBa Jlaiino BaxpomoBHa — u.0. fJoreHTa Kadeaps
«ApantuBHas ¢usudeckas kynprypa u mal,crmopr», VIVOBC,
V3bekucTaH.

ToxueB Mysadap:kon AkGapoBud — u.o. mpodeccopa Kabenps
TEOPHUU M MeTOAMKH (U3NIECKOro BOCIUTAHUSI U cropra, YIVOBC,
V36ekucraH.

MarHasapoB Xaiipynna IOngamoBuy — 3aBenyoomuil kKadenpoi
«Teopuss U MeTOAMKA BOLHBIX BHJOB CIopTa u rpebin», VIVOBC,
V3bekucras.

Tyitunes Toxup:koH CaxojyljaeBUd — IIperiojaBaTesb Kadeapsl
usngeckoi KYJIBTYDBI, HamaHraHCKUH rOCYAapCTBEHHBIN
yHuBepcurert, PhD, V36ekucraH.

CupoxkupguHosa Hozupa PuUBOXKUJIAVHOBHA —  3aBefylolias
xacdeznpoii «VHHOBaLMOHHBIE 00pa3sOBaTENbHBIE TEXHOJIOTHI»,
HHCcTUTYT pasBUTHUA 11poeCcCUOHAIBHOI0 obpa3oBaHUs,
V36exucraH.

CanumoBa 3e6o KemxkaeBHa —  mperogaBatens  Kadeznps
MHOCTPAHHBIX S3BIKOB Mesk(baKyIbTeTCKOH, TepmescKui

roCy/japCTBEHHBIN yHUBepcuTeT, PhD 10 mesarornyeckuM Haykam,
V3beKucTaH.

MamaTKysn0B ~ Mupsaonum  XaligapajueBHd  —  CTapIIHi
npenogasarend KadeApsl (QUINUECKON KyabTypbl, HamaHraHckuil
rOCYZAapCTBEHHBIN YHUBEPCUTET, [OKTOP IIeJarOTMYeCKUX HayK,
V36exucTaH.

AmanynnaeB A6ayHabu AGaymMuHOBHMY — 1podeccop Kadeapsl
1300pa3sUTeNIbHOIO U IPUKJIAJHOIO HCKyccTBa, HaMaHraHCKUN
rOCYZApCTBEHHBIN YHUBEPCHUTET, KAHJWUZAT IIeJaroru4eCKUX Hayk,
V36exucraH.

IMapumkonoB Myxugaus IIOKHpPXKOH VEIN — JOLEHT KadeAps
1300pasUTeNPHOTO U IIPUKIAZHOTO HCKycCcTBa, HaMaHTaHCKHUH
rocyzapcTBeHHbIH yHUBepcuTeT, PhD, V3bekucTaH.

PaxmaToBa XaiipuxoH AmupanueBHa — npodeccop kadenps! Teopun
¥ WCTOPUM  IIeJarOTWKM, HaMaHraHCKMI  TOCyZapCTBEHHBIN
VHUBEPCUTET, KaHAUAAT [Ie[arOrNIeCcKux HayK, Y30eKucTaH.
KapumoB HebMaT:koH XOMHUFUTOBUY — JOLEHT Kadeaps
usnueckoit KyJIBTYDEL, HamaHraHcKuit roCyZapCTBEHHBIH
yuusepcuret, PhD, V36ekucraHs.

14.00.00 — MEAULIMHCKUE HAYKHU

= YJIEHblI PEOAKLVWOHHOW KONNEMNN

JamuuoB ®@epy3 AcagynriaeBHd — IIPOpeKTop Mo pabore ¢
aKaJeMU4ecKUM JIdlleeM UM MeJAUIUHCKUMHU  TeXHUKyMaMu
06I1[eCTBEHHOT'0 3/IpaBOOXPaHeHMs, CaMapKaHACKU
roCyapCTBEHHbIH MeAUIUHCKUI YHUBEPCUTET, JIOKTOP
MeJUIIMHCKIX HayK, Y30eKUCTaH.

PysuGoeB Camxap AOAycaJoMoOBHY — 3aBeAyloIuil kadegpoil 2-
XUPYpPrudecKkux  OosesHei#i u  yposoruu,  CamapKaHACKALH

rOCYAAPCTBEHHBIM MEeAUIMHCKUY MHCTHUTYT, JOKTOD MeAULIMHCKUX
HayK, Y30eKuCTaH.
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Djabbarov Sherzod Raximberdiyevich — Chief Specialist, Licensing
and Accreditation Sector, Health Administration, Candidate of Medical
Sciences, Uzbekistan.

Mustafakulov Ishnazar Boynazarovich — Deputy Dean, Faculty of
General Medicine, Samarkand State Medical Institute, Candidate of
Medical Sciences, Uzbekistan.

Shonazarov Iskandar Shonazarovich — Lecturer, Department of
Surgery, Endoscopy, and Anesthesiology-Reanimatology, Faculty of
Postgraduate Education, SamSMU, Candidate of Medical Sciences,
Uzbekistan.

Achilov Mirzakarim Temirovich — Associate Professor, Department of
Surgery, Endoscopy, Anesthesiology and Reanimatology, Faculty of
Postgraduate Education, SamSMI, Candidate of Medical Sciences,
Uzbekistan.

Najmiddinov Otabek Baxriddin o'g'li — Radiologist, Clinic of Andijan
State Medical Institute, PhD, Uzbekistan.

Saydullayev Zayniddin Yaxshiboyevich — Assistant, Department of
General Surgery, Samarkand State Medical Institute, Uzbekistan.

Ibragimova Marina Fyodorovna — Lecturer, Department of
Paediatrics No. 1, SamSMU, PhD, Uzbekistan.

Kardjavova Gulnoza Abilkasimovna — Lecturer, Department of
Paediatrics No. 1, SamSMU, PhD, Uzbekistan.

Murtazaev Zafar Isrofilovich — Associate Professor, Department of
General Surgery, Radiation Diagnostics and Therapy, SamSMU,
Uzbekistan.

Pulatov Ulugbek Sunatovich — Head, Department for Work with
Clinical Bases, SamSMU, Uzbekistan.

Boymanov Farxod Xolboyevich — Associate Professor, Department of
Forensic Medicine, SamSMU, Uzbekistan.

Mustafoyev Zafarjon Mustafo 0'g'li — Lecturer, Department of Human
Anatomy, SamSMU, Uzbekistan.

Ergashova Madina Muxtorovna — Assistant, Department of Internal
Diseases No. 3, SamSMU, PhD, Uzbekistan.

Rustamov Inoyatulla Muradulla o'g'li — Lecturer, Department of
General Surgery, SamSMU, PhD, Uzbekistan.

Axmedov G'ayrat Keldibayevich — Head, Department of Education
Quality Control, SamSMU, PhD, Uzbekistan.

Tairova Zarangis Kamolidinovna — SamSMU, PhD in Medical
Sciences, Uzbekistan.

Mizamov Furkat Ochilovich — Lecturer, Department of Surgery,
Endoscopy, and  Anesthesiology-Reanimatology,  Faculty  of
Postgraduate Education, SamSMU, PhD, Uzbekistan.

Umedov Xushvaqt Alisherovich — Department of Surgical Diseases
No. 2, Faculty of General Medicine No. 1, SamSMU, Uzbekistan.

Samatov Dilshod Karimovich — Assistant, Department of Internal
Diseases No. 3, SamSMU, Uzbekistan.

Mirzayev Ozod Voxidovich — Lecturer, Department of Internal
Diseases No. 3, SamSMU, PhD, Uzbekistan.

Nurmurzayev Zafar Narbay o0'g'li — Lecturer, Department of Medical
Cardiology, Faculty of Postgraduate Education, SamSMU, PhD,
Uzbekistan.

Umarkulov Zabur Zafarjonovich — Lecturer, Department of Medical
Cardiology, Faculty of Postgraduate Education, SamSMU, PhD,
Uzbekistan.

Xaydarova Laylo Olimdjonzoda — Lecturer, Department of General
Surgery, SamSMU, PhD, Uzbekistan.

Xudoyberdiyeva Gulrux Sobirovna — Lecturer, Department of
Anesthesiology, Reanimatology and Emergency Medicine, SamSMU,
PhD, Uzbekistan.

Xursanov Yoqubjon Erkin o'g'li — Acting Associate Professor,
Department of Surgical Diseases No. 2, SamSMU, PhD, Uzbekistan.

Shonazarova Nodira Xudoyberdiyevna — Lecturer, Department of
Internal Diseases No. 3, SamSMU, PhD, Uzbekistan.

J:xab66apoB Illep3ox PaxumGepavieBUdY — TJIaBHBIN CIIELIMAINUCT
CeKTOpa  JIMIEHSUPOBAHUS U  aKKPeAUTAl[UH,  YIIPaBIeHUE
34paBOOXPAHEHNs, KAHAU/AT MEJUIIMHCKUX HayK, Y30eKUCTaH.

Mycradakynos HNmHazap BoiiHasapoBu4 — 3aMeCTHTeNIb JeKaHa
nedebHoro  dakynprera, CaMapKaHACKHI  TOCYZapCTBEHHBIH
MEIUIUHCKMI ~ MHCTUTYT,  KaHAUJAT  MEJUIMHCKUX  HayK,

Vsbekucras.

Illonasapos Hckanzaap IlloHasapoBud — IpenojaBaTesib Kadezphl
XUDPYPruH, 9SHAOCKOIMM M  aHeCTEe3HOJOTMH-DeaHUMAaTOJOTUH,
dakynpTeT mHOCIESUIIOMHOrO obpasoBanus, CamI'MV, kaHguzaat
MeJUIMHCKHX HayK, Y30eKICTaH.

AunnoB Mupsakapum TeMHpOBUY — [OLIeHT KadeApbl XUPYpPruu,
SHAOCKOIIMM W  AaHEeCTe3UOJIOTUU-PeaHUMATOoNIOTUY,  (QaKylbTeT
rocJaeUIIOMHOro obpasosanus, Cam'MU, kKaHAUAAT MeJULMHCKIX
HayK, Y30eKucTaH.

Haxxmupauaos OtabGexk bBaxpuaauH Ve — Bpad-peHTIEHOJIOI
KIMHOAKY,  AHIVWKAHCKUE — TOCYAApCTBEHHBIM  MeJUIIMHCKUN
UHCTUTYT, PhD, V36ekucraH.

Cavigy/iaeB 3aiiHuAAUH IXMII60eBUY — acCUCTEHT Kadeaps! obmer

xupypruy, CaMapKaHACKUN  TOCYyJZAapCTBEHHBIN — MeAUIIMHCKUL
MHCTUTYT, Y30eKuCTaH.

U6parumoBa Mapuna ®émopoBHa — TperoiaBaresb Kabeaphl
nepguatpun Nel, CamI'MYV, PhD, V36exucTaH.

KapaxaBoBa I'yrHO3a AGHIKaCHMOBHA — IIpernogasarenb Kadeaps
nepuatpun Nel, CamI'MV, PhD, V36exucraH.

MyprasaeB 3acdap HWcpodunosud — poueHT KadeAprl obme
XUPYPrUH, JIy4eBoy JUarHOCTUKY U Tepanuu, CamI'MYV, V36ekucraH.

IlynatoB Viayroek CyHaToBMY — HavalbHUK OTZHesna 10 pabore ¢
KIMHUYecKuMU 6asamu, CamI'MYV, V3bekucTaH.

BoiimanoB ®apxos XonboeBud — goueHT Kadenprl «CyzebHas
MeaunyHa», CamI'MYV, V3bekucTaH.

MycradoeB 3adap:xoH Mycrado yrmum — npernozasarenb Kadenps
aHaToMuu 4enoseka, CaMI'MYV, Vsbekucras.

Ypramosa MaguHa MyXTOPOBHA — aCCUCTEHT Kadeapsl BHYyTPeHHIUX
6osesneit Ne3, CamI'MYV, PhD, V36ekucras.

PycramoB MHosTy11a Mypazaynia Yenu — mpernojasareib Kabeapol
obmeit xupypruu, CamI'MYV, PhD, V36ekucTaH.

AxmenoB Faiipar KengubaeBud — HadaJbHUK OTZAeNa KOHTPOJS
KadecTBa obpasosanust, Cam'MV, PhD, V36exucraH.

TaupoBa 3apanrus KamonuaaumuaosHa — CamI'MV, PhD 1o
MeJUIMHCKUM HayKaM, Y30eKuCTaH.

MusamoB ®ypkar O4nI0BUY — IIperosiaBaTesb KadeApbl XUPYyPruu,
SHIOCKOIIMM Y  AHEeCTe3UOJIOTUU-PeaHUMATOoNIOTHY,  (haKyabTeT
rocJeUIIOMHOro obpasosanus, CamI'MV, PhD, V36ekucraH.
VMmenos XymBaKT AinumepoBud — Kadeapa XUPYPrUYecKUX
6osesHeit No2, neuebubIil hakyasreT Nel, CamI'MYV, V3bekucras.
CamaroB Jwimoa KapuMmoBud — accucTeHT KabeAprl BHYTPEHHHUX
6osesneir Ne3, CamI'MYV, V3bekucras.

Mups3aes 0304 BoxumoBuy — npernosasarenb Kadenpsl «BHyTpeHHUE
6osesuu Ne3», CamI'MY, PhD, V36ekucras.

HypmypsaeB 3acdap HapGaii yrim — mpenogasatenb Kabeapsi

MEeAWLIMHCKON  Kapauosnoruy,  (GaxyabreT — IIOCAeJUIIIIOMHOTC
obpasosanus, CamI'MYV, PhD, V3bekucraH.
VMmapkynoB 3al0yp 3adapkoHOBHY — IIpenofiaBaTenb Kadeapsl
MEeAWLIVMHCKON  Kapauosoruu,  (GaxyJabTeT  IIOCAeJUIIIOMHOTC
obpasoBanusa, CamI'MV, PhD, V36exucraH.
XaiimapoBa Jlaiiio OJIMMAXKOH304a — IIperofaBaresnb Kadeaps!

oburet xupypruu, CamI'MV, PhD, V36exucraH.

XynmoiibepauesBa I'yapyx CobGupoBHa — mperogaBaTens Kabenps
AQHeCTe3UOJIOTUH, PeaHUMAallud U CKOPOH MeJUIIMHCKON IIOMOIIY,
CamI'MYV, PhD, V36ekucraH.

Xypcanos FEkyGxoH OpkuH ¥Eu — wu.0. fomeHTa Kadeapw
XUpyprudeckux 0osesHei Ne2, CamI'MY, PhD, V3bekucraH.

IlTonasaposa Hogupa XyzoiibepaneBHa — mperofasaTens Kadeaps
BHyTpeHHUX Gose3Heit Ne3, CamI'MYV, PhD, V36ekuncTaH.
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Maqgsudov Dilshod Davronovich — Lecturer, Department of
Maxillofacial Surgery, SamSMU, PhD, Uzbekistan.
Akramov Baxodir Raxmonovich — Lecturer, Department of

Anesthesiology, Reanimatology and Emergency Medicine, SamSMU,
Uzbekistan.

Yusupova Nargiza Abdikodirovna — Lecturer, Department of Clinical
Laboratory Diagnostics, SamSMU, PhD, Uzbekistan.

Amonov Xudoyberdi Ravshanovich — Lecturer, Department of
Surgical Diseases No. 2, SamSMU, PhD, Uzbekistan.

Ismati Odiljon Obidovich — Lecturer, Department of Surgical Diseases
No. 2, SamSMU, PhD, Uzbekistan.

16.00.00 — VETERINARY SCIENCES

= MEMBERS OF THE EDITORIAL BOARD

Yuldoshev Xojiakbar Toshpo'latovich — Director, Research Institute of
Veterinary Science (Council Chair), Uzbekistan.

Azimov Jaloliddin Azimovich — Academician, Academy of Sciences of
the Republic of Uzbekistan, Uzbekistan.

Norqobilov Bahrom To'raevich — Chairman, Committee for the
Development of Veterinary Science and Animal Husbandry,
Uzbekistan.

Djabbarov Shuxrat Abdumajidovich — Deputy Chairman, Committee
for the Development of Veterinary Science and Animal Husbandry,
Doctor of Veterinary Sciences, Professor, Uzbekistan.

Mamatova Muborak Nurpo'latovna — Acting Professor, Department of
Clinical Laboratory Diagnostics, SamSMI, Doctor of Veterinary
Sciences, Uzbekistan.

Yunusov Xudoynazar Beknazarovich — Rector, Samarkand State
University of Veterinary Medicine, Animal Husbandry and
Biotechnologies, Doctor of Biological Sciences, Professor, Uzbekistan.

Safarov  Alisher Abduqahor ogli — Head of Committee
Administration, Doctor of Biological Sciences, Associate Professor,
Uzbekistan.

Mavlonov Sobirjon Ibodullaevich — Doctor of Veterinary Sciences,
Professor, Uzbekistan.

Daminov Asadullo Suvonovich — Doctor of Veterinary Sciences,
Professor, Uzbekistan.

Yuldoshev Nurbek Ergashevich — Doctor of Veterinary Sciences,
Professor, Uzbekistan.

Salimov Xait Salimovich — Doctor of Veterinary Sciences, Professor,
Uzbekistan.

Gafurov Aktam Gafurovich — Doctor of Veterinary Sciences,
Professor, Uzbekistan.

Elmurodov Bozorboy Aktamovich — Doctor of Veterinary Sciences,
Professor, Uzbekistan.

Ruzimurodov Muxiddin Axrorovich — Candidate of Veterinary
Sciences, Professor, Uzbekistan.

Mamadullayev Gulmurod Hamidovich — Doctor of Veterinary
Sciences, Senior Researcher, Uzbekistan.

Kuldoshev Otamurod Urazovich — Doctor of Veterinary Sciences,
Senior Researcher, Uzbekistan.

Salimov Ilxom Xayitovich — Doctor of Veterinary Sciences, Senior
Researcher, Uzbekistan.

Eshburiyev Sobir Baxtiyorovich — Doctor of Veterinary Sciences,
Associate Professor, Uzbekistan.

Bo'tayev Maxmud Qarshievich — Candidate of Veterinary Sciences,
Senior Researcher, Uzbekistan.

Djurayev Olimjon Axrorovich — Candidate of Veterinary Sciences,
Senior Researcher, Uzbekistan.

MaxkcyzoB [Jlunmog, /IaBpOHOBUY — IIpenojaBaTesib Kadeaphl
4eJI0CTHO-THuIeBoH xupypruu, CamI'MYV, PhD, V36exucraH.
AxkpamoB Baxogup PaxmMoHOBMY — mperofaBaTenb Kadeapsl

AQHeCTe3UOJIOTUH, PeaHUMalud U CKOPOH MeJUIIMHCKON IIOMOIIY,
CamI'MYV, V36ekucraH.

IOcynoBa Haprusa AGAMKOZMpPOBHA — IIpelnofiaBaTenb Kadeapsl
KJINHAYeCKOH  JsaboparopHoil  guarHoctuky, CamI'MY,  PhD,
V36exucTaH.

AmoHoB Xygoiibepau PaBmaHOBUY — IperofaBaresnb Kadeapsl
XUpyprudeckux oosesHeit Ne2, CamI'MY, PhD, V36ekucraH.

Ucmaru OmwpkoH O6upoBuy —  mpenogasarens  Kadeznps
XUpyprudeckux 6osesHei No2, CamI'MY, PhD, V3bekucraH.

16.00.00 — BETEPUHAPHbIE HAYKWN

=—— YJIEHblI PEAKLWOHHOW KONNErNN

I0ngomes Xoxkuakbap TommynaroBud — JupekTop HayuHo-
HCCIIef0BATEIbCKOTO ~ WHCTUTYTA  BeTePUHApPUH  (IIpeACcefaTeE
coBeta), V36eKucTaH.

Asumos Kanoauaauu AsumoBud — akazgeMuk AH PVY3, V3bekucraH.

Hopko6unoB Baxpom TypaeBuu — mpezcesarTenb Komurera IO
PasBUTHIO BeTEPHUHAPUN U JKUBOTHOBO/CTBA, Y30€KUCTaH.

J:xa66apos lllyxpar AGAyMaKUA0BHY — 3aMECTUTEb IIPeJcesaTers
KoMuTeTa 1o pasBUTHIO BETEPUHAPUM U XXUBOTHOBOJACTBA, JOKTOP
BeTepUHAPHBIX HayK, podeccop, V3bekucTaH.

MamaroBa My6Gopak HypnymaroBua — u.0. mpodeccopa kadeznps
KJINHAYeCKOH saboparopHoil auarHoctuxu, CamI'MU, pgoxrop
BeTepUHAPHBIX HayK, 1.0. Ipodeccopa, Y306eKuCTaH.

IOHycoB XynmoiiHazap BecHasapoBud — pektop CamMapKaH/[CKOTO
rOCYZApCTBEHHOTO  YHUBEPCUTETAa  BEeTePUHAPHOM  MeJULIUHBI,
JKUBOTHOBOZCTBA M OMOTEXHOJIOTUM, AOKTOP OMOJIOTMYECKUX HAyK,
npodeccop, V3bekucTaH.

CacapoB Anmiep AOAyKaxop VeI — HAYaJIbHUK yIIPABIECHUA
KOMUTETA, JOKTOP GHOJIOrNYECKUX HaYK, JOLEHT, Y30eKuCTaH.

MagionoB Cobupskon M6oay/naeBud — ZOKTOP BeTePUHAPHEIX HaYK,
mpodeccop, V3bekucTaH.

JamunuoB Acagymio CyBOHOBUY — JOKTOD BeTepPUHAPHBIX Hayk,
npodeccop, Y36eKucTaH.

I0nzomes HypGek 3prameBud — [OKTOP BeTEPHUHApPHBIX HayK,
mpodeccop, V3bekucraH.

CanumoB Xaut CaauMOBUY — [IOKTOP BeTePHMHAPHBIX HayK,
npodeccop, Y3bekucTaH.

TajpypoB Akram TadypoBUd — [OKTOpP BeTEePHMHAPHBIX HayK,
npoceccop, V3bekucraH.

dnmypozpoB Bo3op6oii AKTaMOBUY — [OKTOP BETEPUHAPHBIX HAyK,
npodeccop, V3bekucraH.

PysumypomoB MyxuaauH AXpOpoBHY — KaHAWAAT BETEPUHAPHBIX
HayK, mpodeccop, Y3beKkucraH.

Mawmagynnaes I'yamypos XaMuoBU4d — JOKTOP BeTePUHAPHBIX HayK,
CTapIINil HAYYHBII COTPYAHUK, Y30eKNUCTaH.

Kyngmomes Oramypos Ypa3oBud — /OKTOD BETEPUHADHBIX HAaYK,
CTapIINii HAYYHBIH COTPYAHUK, V30€KNUCTaH.

CamuvoB MixoMm XailMTOBHMY — /IOKTOP BETEPUMHApHBIX HAyK,
CTapIINi HAYYHBIH COTPYAHUK, V30eKUCTaH.

dmobypueB Co6up BaxTHEPOBUY — [OKTOP BeTEPHUHAPHBIX HayK,
JIOIEHT, Y36eKnCcTaH.

Byraes Maxmyn KapmmeBnd — KaHIWZAT BeTepUHAPHBIX HayK,
cTapIINi HAyIHBIH COTPYAHUK, Y30eKHUCTaH.

JxypaeB OMUMKOH AXPOPOBHY — KaHANUJAT BeTePHMHAPHBIX HayK,
CTapIIUil HAyYHBII COTPYAHUK, V30eKICTaH.
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Ismatova Ra'no Asadovna — Candidate of Veterinary Sciences, Senior
Researcher, Uzbekistan.

Pulotov Faxriddin Sayfiddinovich — PhD in Veterinary Sciences,
Senior Researcher, Uzbekistan.

Ulug'muradov Azamat Daminovich — PhD in Veterinary Sciences,
Senior Researcher, Uzbekistan.

Isayev Jasur Muaffarovich — PhD in Veterinary Sciences, Senior
Researcher, Uzbekistan.

Navruzov Nurali Itolmasovich — PhD in Veterinary Sciences, Senior
Researcher, Uzbekistan.

Qurbonov Feruz Enadullaevich — PhD in Veterinary Sciences, Acting
Associate Professor, Uzbekistan.

Akramov Komiljon Shuhrat o'g'li — PhD in Veterinary Sciences,
Uzbekistan.
Safarov Xurshid Abdurajabovich — PhD in Veterinary Sciences,
Uzbekistan.

Meyliyev Salohiddin Salim o'g'li — PhD in Veterinary Sciences,
Uzbekistan.
Xushnazarov Alisher Xudoyberdi o'g'li — PhD in Veterinary Sciences,
Uzbekistan.
Murodov Xurshid Uktamovich — PhD in Veterinary Sciences,
Uzbekistan.
Hamroqulov Nuriddin Shokir o'g'li — PhD in Veterinary Sciences,
Uzbekistan.

Baliyev Shavkat Kuchkarovich — PhD in Veterinary Sciences,
Uzbekistan.
Karimova Nazira Umukulovha — PhD in Veterinary Sciences,
Uzbekistan.
Sultonova Intizor Yuldoshevna — PhD in Veterinary Sciences,
Uzbekistan.
Raximov Muxamad Yunusovich — PhD in Veterinary Sciences,
Uzbekistan.
Ulashov Ilxom Axmadovich — PhD in Veterinary Sciences,
Uzbekistan.

HcmaToBa PabHO AcafioBHA — KaHAWJAT BeTEPUHAPHBIX HayK,
CTapILINi HAYYHBII COTPYAHUK, Y30eKNUCTaH.

IlynoroB ®axpugaun CaiibugguHoBud — PhD 1o BeTepuHapHBIM
HayKaM, CTapIINil HayYHbII COTPYAHUK, Y30eKUCTaH.

Vayrmypognos Aszamat laMuHOBIY — PhD 110 BeTepUHAPHBIM HayKaM,
CTapIINK HAyIHBIH COTPYAHUK, Y30eKUCTaH.

HUcaeB JKacyp MyaddapoBua — PhD 1o BeTepHHApHBIM HayKaM,
CTapIUINi HAYYHBII COTPYAHUK, Y30eKNUCTaH.

Hagspysos Hypanu UtonmacoBud — PhD 110 BeTeprHapHBIM HayKaM,
CTapIINii HAYYHBIH COTPYAHUK, V30eKNUCTaH.

KypOono ®epys DHamynnaeBud — PhD 110 BeTeprHApHBIM HayKaMm,
1.0. IOLIeHTa, Y30eKUCTaH.

AxkpamoB Kommmkon Ilyxpar yraum — PhD 1o BeTepuHapHBIM
HayKaM, V30eK1CTaH.

CadapoB Xypmwmz AGaypaka6oBud — PhD 1o BeTepuHApPHBEIM
HayKaM, Y30eKHCTaH.

Meiinne Canoxupaaun Camum yeamum — PhD 1o BeTeprHapHBIM
HayKaM, Y30eKUCTaH.

XymHaszapoB Anuniep XymoiGepau yeaum — PhD 1o BeTepuUHAPHBIM
HayKaM, V30eK1CTaH.

Mypogos Xypmuj VkramoBud — PhD 1o BeTepuHapHBIM HaykKaM,
V36exucTaH.

XampokynoB Hypuagun Illokup yrau — PhD 1o BeTepuMHApHBIM
HayKaM, Y30eKUCTaH.

Banues IllaBkaT KyukapoBud — PhD 1o BeTepuHapHBIM HayKaM,
V36ekucraHs.

Kapumosa Hasupa VMykynoBHa — PhD 1o BeTepuMHapHBIM HayKaMm,
V36exucraH.

CynroHoBa MHTH30p I0/1m0meBHA — PhD 110 BeTeprHAapHBIM HayKaM,
V36ekucraH.

PaxumoB Myxamaz, IOHycoBud — PhD 1o BeTepHHapHBIM HayKaM,
V36ekucraHs.

Vnamos Miaxom AxmazoBud — PhD 1o BeTepUHApHBIM HayKaM,
V3bekucras.
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AnHoTanusa. B WcciegoBaHUM OLjeHEHbl TAaKCOHOMMYECKHH COCTaB U MOpQosornyeckue
[uarHocthyeckue nipusHaku poga Silene L. B @epraHckoi jonvHe. Ha ocHOBe suTepaTyphl,
repbapHbIX MaTepHasoB, PerMOHAIbHBIX (JIOp U TAKCOHOMUYECKHX UCTOUHHKOB 32 BH/la OTHECEHbI
K 12 cekuusiM. Haubonee Goraroii BuzjamMu okasamach cekuus Sclerocalycinae (Bocemb BH[OB;
25,00%), 3a Heli ciiepyet cexiusi Holopetalae (tects BUzioB; 18,75%). OCHOBHBIMM ITPU3HAKAMMU [ij151
pasrpaHMueHHss CeKIMi CayXund (opMa U OKWIKOBAaHME YallleukW, CTelleHb eé B3JYTOCTH,
PacceuéHHOCTh TUIACTUHKH JIeTIeCTKa, CTPOeHHe HOTOTKa JIeMeCTKa, OMYLIEHHOCTb aHTO(opa, THTT
COLBETUsI M  OT/e/bHble BereTaTUBHble TIPU3HAKU. Pe3y/jbTaThl  [JAalOT  KOMIIAKTHYHO
TAKCOHOMHUECKYI0 OCHOBY [yisi orpefeieHust BuzoB Silene B depraHckoi fgosmvHe u 6asy st
MOC/IeYIOLINX YKONIOTHUeCcKUX, OuoreorpaduuecKix ¥ IPUPOJOOXPaHHBIX UCC/IeJOBaHUI.

KnroueBble cioBa: Silene; Caryophyllaceae; depraHckasi [o/MHA; TaKCOHOMHS; CeKLWS;
TAaKCOHOMUUECKHUH cocTaB; MOpdosIoruyecKast JUarHOCTHKA; JUarHOCTUYeCcKye TIPU3HaKy; ¢iiopa

1. INTRODUCTION

The genus Silene L. is one of the largest, most widely
distributed, and taxonomically complex genera of Caryophyllaceae
Juss. Its major centres of diversity are associated with the
Mediterranean region, Western Asia, and the mountainous areas of
Central Asia (Greuter 1995, Oxelman and Lidén 1995, Lazkov
2006). Pronounced morphological polymorphism, diversity of life
forms and reproductive systems, and broad ecological amplitude
make the genus important for floristic, taxonomic, and evolutionary
research.

Generative morphology is particularly informative for species
and sectional delimitation in Silene. Diagnostic characters
commonly include calyx shape, structure, venation and inflation;
degree of division of the petal limb; morphology of the petal claw;
anthophore pubescence; and inflorescence architecture. These
characters have also been widely used in floristic treatments and
identification keys for Central Asia.

The Fergana Valley is characterised by complex orography,
steep elevational gradients, heterogeneous substrates, and diverse
microclimatic conditions, all of which contribute to high floristic
diversity (Belolipov et al., 2013; Sennikov & Khasanov, 2017).
Recent studies have also highlighted its floristic and conservation
importance through new plant records and the recognition of
priority areas such as the Shorsuv and Yozyovon massifs (Tojibaev
& Hoshimov, 2024; Tojibaev et al., 2025, 2026). Against this
background, an updated assessment of the regional Silene flora is
needed to clarify species composition, sectional affiliation, and key
morphological diagnostic characters.

Accordingly, this study aimed to (1) determine the taxonomic
composition of Silene in the Fergana Valley, (2) analyse the
distribution of species among sections, and (3) summarise the
principal morphological characters useful for distinguishing these
sections.

2. MATERIALS AND METHODS

The study focused on species of Silene L. (Caryophyllaceae)
occurring in the Fergana Valley. The taxonomic dataset was
compiled from regional floristic literature, herbarium material,
taxonomic treatments, and identification manuals.

Species circumscription and sectional placement followed the
taxonomic approaches used in Lazkov’s treatment of
Caryophyllaceae, Flora of the USSR, the Key to Plants of Central
Asia, and the study cited in the source manuscript as Edalatiyan et

al. (2010) (Lazkov 2006, Kovalevskaja 1971). Nomenclature,
sectional affiliation, and morphology were compared across
sources. Diagnostic assessment considered both generative and
vegetative characters, with primary emphasis on calyx shape,
inflation and venation, calyx teeth, division of the petal limb,
presence or absence of auricles on the petal claw, and anthophore
pubescence. Inflorescence type, stem and leaf pubescence, leaf
shape, and life form were treated as supplementary characters.

Section-specific features were also considered where
informative. These included needle-like or filiform leaves in sect.
Spergulifoliae, linear-tubular grass-like leaves in  sect.
Graminiformes, variation in caudex and leaf morphology in sect.
Holopetalae, narrow few-flowered inflorescences and glandular-
sticky pubescence in sect. Chloranthae, and dichotomous or
racemose inflorescences in sect. Auriculatae. Species counts and
proportional representation were then calculated for each section.

3. RESULTS

3.1. Taxonomic composition of Silene in the Fergana
Valley

A total of 32 Silene species were recognised in the flora of the
Fergana Valley and assigned to 12 sections (Table 1). The sections
differed markedly in species richness, ranging from one to eight
species.

Table 1
Taxonomic composition of Silene L. species in the Fergana Valley by
section

No. Section No. Species
1 Silene nevskii
i Schischk.
1 Auriculatae . X
Boiss. Silene guntensis
2 (B.Fedtsch.) B.Fedtsch.
ex Schischk.
3 Silene neoladyginae
2 Chloranthae Lazkov
Rohrb. 4 Silene gavrilovii
(Krasn.) Popov
5 Silene conoidea L.
3 Conoimorpha 6 Silene coniflora Nees
Otth in DC. ex Otth
7 Silene conica L.
4 Holopetalae 8 Silene kungessana
Schischk. B.Fedtsch.

9 Silene schischkinii
(Popov) Vved.
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No. Section No. Species
10 Silene trajectorum
Kom.
1 Silene schugnanica
B.Fedtsch.
12 Silene obovata
Schischk.
13 Silene fetissovii Lazkov
. Silene vulgaris
5 Inflatae Boiss. 14 (Moench) Garcke
. 15 Silene fedtschenkoana
6 Melandrllforme Preobr.
s Boiss. . K
16 Silene noctiflora L.
17 Silene samarkandensis
7 Odontqpetalae Preobr.
Schischk. . -
18 Silene nana Kar. & Kir.
Silene longicalycina
19
Kom.
20 Silene pugionifolia
Popov
21 Silene praelonga Ovcz.
29 Silene fedtschenkoi
Sclerocalycina Bondarenko & Vved.
8 e (Boiss.) 23 Silene eviscosa
Schischk. Bondarenko & Vved.
Silene schmalhausenii
24
Popov
Silene tachtensis
25 Franch.
26 Silene obtusidentata
B.Fedtsch. & Popov
27 Silene brahuica Boiss.
g Silene kuschakewiczii
9 Spergqllfollae 28 Regel & Schmalh.
Boiss.
29 Silene korshinskyi
Schischk.
10 Stenonychium 30 Silene turkestanica
Bunge Regel
11 V|r|d|_f|orae 31 Silene nutans L.
Boiss.
12 Graminiformes 32 Silene graminifolia Otth

Lazkov

Species richness was highest in sect. Sclerocalycinae (8 species;
25.00%), followed by sect. Holopetalae (6 species; 18.75%). Sect.
Conoimorpha and sect. Spergulifoliae each contained three species
(9.38%). Four sections—Auriculatae, Chloranthae,
Melandriformes, and Odontopetalae—were represented by two
species each (6.25%), whereas Inflatae, Stenonychium,
Viridiflorae, and Graminiformes were represented by one species
each (3.13%) (Table 2).

Research Focus International Scientific Journal 5(9) (2026) 20-23

Table 2
Distribution of Silene L. species among sections in the Fergana Valley
No. Section Numbgr of Proportion (%)
species
1 Sclerocalycinae 8 25.00
2 Holopetalae 6 18.75
3 Conoimorpha 3 9.38
4 Spergulifoliae 3 9.38
5 Auriculatae 2 6.25
6 Chloranthae 2 6.25
7 Melandriformes 2 6.25
8 Odontopetalae 2 6.25
9 Inflatae 1 3.13
10 Stenonychium 1 3.13
11 Viridiflorae 1 3.13
12 Graminiformes 1 3.13
Total 32 100.00

3.2. Morphological diagnostic characters of the sections

Sectional delimitation was supported by a combination of floral
and vegetative characters. The most informative traits were calyx
shape, degree of inflation and vein number; pubescence of the calyx
teeth; division of the petal limb; presence or absence of auricles on
the petal claw; and anthophore pubescence (Lazkov 2006,
Kovalevskaja 1971). Vegetative characters were particularly useful
in selected groups, including needle-like or filiform leaves in sect.
Spergulifoliae, grass-like linear-tubular leaves in sect.
Graminiformes, and variation in caudex and leaf morphology in
sect. Holopetalae.

In the Fergana Valley, sect. Auriculatae is represented by S.
nevskii and S. guntensis. It is characterised by perennial life forms,
glandular or eglandular pubescence on the stems and calyces,
dichotomous to racemose inflorescences, cylindrical-clavate
calyces, and an auriculate expansion near the upper part of the petal
claw. Sect. Chloranthae, represented by S. neoladyginae and S.
gavrilovii, is distinguished by glandular-sticky pubescence, narrow
few-flowered inflorescences, elongate-clavate glandular calyces,
bifid petal limbs, and non-auriculate claws.

Sect. Conoimorpha comprises S. conoidea, S. coniflora, and S.
conica. Its members are annual herbs with dichasial inflorescences,
ovoid to conical-tubular calyces with 15-30 parallel veins,
emarginate or bifid petal limbs, and claws that are auriculate toward
the apex. The less species-rich sections are nevertheless
morphologically distinctive: S. vulgaris (sect. Inflatae) has an
inflated calyx; S. turkestanica (sect. Stenonychium) has a long
calyx and narrow petal claw; S. nutans (sect. Viridiflorae) is
characterised by greenish flowers; and S. graminifolia (sect.
Graminiformes) by grass-like leaves.

4. DISCUSSION

The recognition of 32 species in 12 sections demonstrates
substantial infrageneric diversity of Silene in the Fergana Valley.
The uneven sectional distribution is especially evident in the
predominance of sect. Sclerocalycinae and sect. Holopetalae. The
relatively high representation of Sclerocalycinae may be associated
with the prevalence of dry, rocky habitats in the valley and adjacent
foothill and mountain areas, environments in which
Caryophyllaceae are well represented in Central (Lazkov 2006,
Kovalevskaja 1971). This ecological interpretation, however,
should be tested with explicit habitat and distribution data.

Morphological evidence indicates that sectional identification is
most reliable when several characters are evaluated together rather
than individually. Calyx morphology is particularly informative,
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but similar states may occur in different sections. Consequently,
characters of the petal limb and claw, anthophore pubescence,
inflorescence architecture, leaf morphology, and indumentum
provide important complementary evidence. This combined-
character approach is consistent with the taxonomic complexity of
Silene highlighted by Greuter (Greuter 1995), while molecular
studies of Sileneae (Oxelman and Lidén 1995) further indicate that
morphology-based sectional boundaries should ultimately be
evaluated in a phylogenetic framework.

The present synthesis therefore provides a practical regional
framework for species identification and sectional comparison,
while also identifying a clear next step: integration of
morphological evidence with georeferenced distributional,
ecological, and molecular data. Such integration would allow the
taxonomic patterns documented here to be tested in biogeographical
and conservation contexts.

5. CONCLUSION

The Fergana Valley flora contains 32 recognised species of
Silene assigned to 12 sections. Sect. Sclerocalycinae is the most
species-rich (8 species; 25.00%), followed by sect. Holopetalae (6
species; 18.75%). Sectional delimitation is supported mainly by a
combination of calyx and petal characters, supplemented by
anthophore pubescence, inflorescence type, and vegetative
morphology. These results establish a taxonomic basis for future
ecological, biogeographical, phylogenetic, and conservation studies
of Silene in the Fergana Valley.
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Abstract. Relevance. Pituitary macroadenomas are clinically significant mass lesions of the sellar
and parasellar region. Their clinical course is determined not only by tumor size but also by hormonal
activity, growth direction, cavernous sinus invasion, suprasellar extension, and anatomical
relationship with the optic chiasm. Magnetic resonance imaging is the main instrumental diagnostic
method for evaluating the morphological structure, topographic-anatomical characteristics, and
extension of pituitary macroadenomas into adjacent structures. Materials and methods. The study
proposes MRI-based morphological criteria for evaluating pituitary macroadenomas. The analyzed
parameters included tumor size, suprasellar and parasellar extension, cavernous sinus invasion,
Knosp grade, optic chiasm compression, pituitary stalk deviation, cystic degeneration, necrotic
changes, and hemorrhagic components. Results. Functioning and non-functioning pituitary
macroadenomas may differ in growth direction and degree of invasiveness. In particular,
prolactinomas and somatotropinomas may demonstrate more pronounced lateral invasion into the
cavernous sinus, whereas non-functioning macroadenomas more often present with suprasellar
extension and optic chiasm compression. Conclusion. MRI-based morphological analysis is
important for assessing the biological behavior of pituitary macroadenomas, estimating surgical risk,
and individualizing treatment strategy.
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Annotatsiya. Dolzarblik. Gipofiz makroadenomalari sellar-parasellyar sohaning eng muhim hajmli
hosilalari qatoriga kiradi. Ularning klinik kechishi nafaqat o‘lchamiga, balki gormonal faolligi, o‘sish
yo‘nalishi, kavernoz sinusga invaziyasi, suprasellyar kengayishi va optik xiazma bilan munosabatiga
ham bog‘liq. Magnit-rezonans tomografiya gipofiz makroadenomalarini aniqlash, ularning
topografik-anatomik tarqalishini baholash va jarrohlik taktikasini rejalashtirishda asosiy diagnostik
usul hisoblanadi. Material va usullar. Magolada gipofiz makroadenomalarini baholash uchun MRT-
morfologik tahlil algoritmi ishlab chiqildi. Baholash mezonlari sifatida o‘sma o‘lchami, hajmi,
suprasellyar va parasellyar kengayishi, Knosp darajasi, optik xiazma kompressiyasi, gipofiz
oyoqchasi deviatsiyasi, nekroz, kista, gemorragik o‘zgarishlar va sfenoidal sinus bilan munosabat
tahlil qilindi. Natijalar. Gormonal faol va nofaol makroadenomalar o‘sish yo‘nalishi va invazivlik
darajasi bo‘yicha farglanishi mumkin. Prolaktinomalar va somatotropinomalar ayrim holatlarda
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kavernoz sinusga lateral invaziya, nofaol makroadenomalar esa ko‘proq suprasellyar kengayish va
optik xiazma kompressiyasi bilan namoyon bo‘ladi. Xulosa. MRT asosidagi morfologik tahlil gipofiz
makroadenomalarining biologik xatti-harakati, operatsion xavfi va davolash taktikasini individual

Kalit so‘zlar: gipofiz makroadenomasi; PitNET; magnit-rezonans tomografiya; gormonal faollik;
prolaktinoma; somatotropinoma; kavernoz sinus; Knosp tasnifi; suprasellyar o‘sish; optik xiazma
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belgilashda muhim ahamiyatga ega.
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TAKTUKH.

1. KIRISH

Introduction

Gipofiz makroadenomalari sellar va parasellyar sohaning eng
muhim hajmli o‘smalari qatoriga kiradi. Ular adenogipofiz
hujayralaridan rivojlanib, diametri 10 mm va undan ortiq bo‘lgan
holatlarda makroadenoma sifatida baholanadi. Zamonaviy
neyroendokrinologiyada gipofiz adenomalarining fagat anatomik
hajmini emas, balki ularning gormonal faolligi, biologik xatti-
harakati, invazivlik darajasi va qo‘shni neyrovaskulyar tuzilmalar
bilan munosabatini ham kompleks tahlil gilish muhim hisoblanadi
[1, 2, 3]. So‘nggi yillarda gipofiz o‘smalariga nisbatan “pituitary
neuroendocrine  tumor” - PitNET atamasi ham keng
go‘llanilmoqda. Bu atama o‘smaning neyroendokrin kelib
chigishini, immunogistokimyoviy subtiplarini va ayrim hollarda
invaziv o‘sish ehtimolini yanada aniqroq ifodalashga xizmat giladi
[3, 6, 10]. Shunga qaramay, amaliy klinikada “gipofiz adenomasi”
va “gipofiz makroadenomasi” atamalari hanuz keng qo‘llaniladi.
Gipofiz makroadenomalari klinik jihatdan ikki asosiy guruhga
bo‘linadi: gormonal faol va gormonal nofaol makroadenomalar.
Gormonal faol makroadenomalarga prolaktinoma,
somatotropinoma, kortikotropinoma, tireotropinoma va
plurihormonal o‘smalar kiradi. Bu o‘smalar tegishli gormonlarning
ortigcha sekretsiyasi natijasida aniq endokrin sindromlar bilan
namoyon bo‘ladi. Masalan, prolaktinomalar giperprolaktinemiya,
reproduktiv disfunksiya va gipogonadizm bilan;
somatotropinomalar ~ akromegaliya yoki gigantizm bilan;
kortikotropinomalar esa giperkortitsizm belgilari bilan kechadi [5,
11, 16].

Gormonal nofaol makroadenomalar esa klinik jihatdan aniq
gipersekretor sindrom bermaydi. Ular ko‘pincha o‘smaning hajmli
ta’siri hisobiga aniglanadi. Bunday bemorlarda bosh og‘rigi,
ko‘rish maydonining torayishi, optik xiazma kompressiyasi,

gipopituitarizm, gipofiz oyoqchasi kompressiyasi va ayrim hollarda
kavernoz sinus ichidagi bosh miya nervlari zararlanishi kuzatiladi.
Shu sababli nofaol makroadenomalar ko‘pincha kech bosgichda,
o‘sma suprasellyar yoki parasellyar sohalarga keng tarqalgandan
keyin tashxislanadi [4, 7, 14]. Magnit-rezonans tomografiya gipofiz
makroadenomalarini aniglash va baholashda asosiy diagnostik usul
hisoblanadi. MRT yordamida o‘smaning hajmi, shakli, ichki
tuzilishi, kontrastlanish xususiyati, suprasellyar va parasellyar
kengayishi, optik xiazma bilan munosabati, kavernoz sinusga
invaziyasi, sfenoidal sinusga tarqalishi va ichki uyqu arteriyasi
bilan topografik aloqasi aniqlanadi. Ayniqsa transsfenoidal
jarrohlik rejalashtirilayotgan bemorlarda MRT xulosasi operatsion
taktika uchun hal qiluvchi ahamiyatga ega [8, 9, 25]. Gipofiz
makroadenomalarining  o‘sish  yo‘nalishi ularning klinik
ko‘rinishiga bevosita ta’sir qiladi. Yuqoriga, ya’ni suprasellyar
yo‘nalishda o‘suvchi o‘smalar optik xiazmani bosib, bitemporal
gemianopsiya va ko‘rish o‘tkirligining pasayishiga olib keladi. Yon
tomonga, ya’ni parasellyar yo‘nalishda o‘suvchi o‘smalar kavernoz
sinusga kirib borishi, III, IV, V va VI bosh miya nervlariga ta’sir
qilishi, diplopiya, ptoz, yuz sohasida sezgi buzilishi va
oftalmoplegiya bilan namoyon bo‘lishi mumkin. Pastga, sfenoidal
sinus tomonga o‘suvchi makroadenomalar esa sellar tubining
yupqalashishi, suyak remodellanishi va jarrohlik kirish yo‘lining
o‘zgarishiga sabab bo‘ladi.

Kavernoz sinus invaziyasini baholashda Knosp tasnifi muhim
ahamiyatga ega. Ushbu tasnif ichki uyqu arteriyasi atrofidagi o‘sma
targalishini MRT asosida baholashga imkon beradi. Knosp 0-2
darajalarida o‘smaning radikal rezeksiya qilinish ehtimoli nisbatan
yuqori bo‘lsa, Knosp 3—4 darajalarida kavernoz sinus ichida qoldiq
o‘sma saqlanib qolish xavfi ortadi [10, 13, 23].
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2. MATERIAL VA USULLAR

Materials and methods

Tadqgiqot klinik-radiologik tahlilga asoslangan retrospektiv
kuzatuv modeli sifatida ishlab chiqildi. Tadgiqot obyekti sifatida
gipofiz makroadenomasi tashxisi qo‘yilgan bemorlarning klinik,
endokrinologik va MRT ma’lumotlari tahlil gilindi. Maqola modeli
uchun bemorlar gormonal faollik turiga ko‘ra guruhlarga ajratildi:
prolaktinoma, somatotropinoma, kortikotropinoma, tireotropinoma
va gormonal nofaol makroadenoma. Tadgiqotga kiritish mezonlari
quyidagilardan iborat bo‘ldi: gipofiz sohasida diametri 10 mm va
undan katta bo‘lgan o‘sma aniglanishi; kontrastli MRT tekshiruvi
mavjudligi; bemorda asosiy gipofizar gormonlar bo‘yicha laborator
tekshiruv  o‘tkazilganligi; klinik-nevrologik va oftalmologik

MRT koronar T1 rejimi
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tekshiruv ma’lumotlarining mavjudligi; bemorning davolashgacha
bo‘lgan birlamchi MRT tasvirlari tahlil uchun yarogli bo‘lishi.
Tadqiqotdan chiqarish mezonlari sifatida quyidagilar belgilandi:
avval gipofiz sohasida jarrohlik amaliyoti o‘tkazilgan bemorlar;
radioterapiyadan keyingi holatlar; sellar-parasellyar sohaning
boshqa o‘smalari, jumladan meningioma, kraniofaringioma,
metastaz, germinoma yoki Rathke cho‘ntagi kistasi; MRT
tasvirlarining yetarli sifatda bo‘lmasligi; gormonal tekshiruvlarning
to‘liq emasligi. MRT tekshiruvi 1,5 T yoki 3,0 T magnit-rezonans
tomograf apparatlarida bajarilishi mumkin. Standart protokol T1-
rejimli sagittal va koronal kesimlar, T2-rejimli tasvirlar,
kontrastdan keyingi T1-rejimli koronal va sagittal yupqa kesimli
tasvirlar va zarur hollarda dinamik kontrastli tekshiruv ketma-
ketliklarini o‘z ichiga oldi (Rasm-1).

kesimlari

1-rasm. Standart protokol asosidagi MRT tekshiruvi

Fig. 1. MRI examination according to the standard protocol

MRT-morfologik tahlilda quyidagi belgilar baholandi: o‘smaning maksimal kraniokaudal, transversal va anteroposterior o‘lchami;
taxminiy hajmi; sellar soha chegaralaridan tashqariga chigishi; suprasellyar kengayish; optik xiazma kompressiyasi; parasellyar kengayish;
kavernoz sinus invaziyasi; Knosp darajasi; gipofiz oyoqchasi deviasiyasi; sfenoidal sinusga pastki o‘sish; ichki uyqu arteriyasi bilan
munosabat; o‘sma ichida kistik degeneratsiya, nekroz yoki gemorragik komponent mavjudligi.

O‘sma hajmini baholashda ellipsoid formula qo‘llanilishi mumkin: «Hajm = uzunlik x kenglik x balandlik x 0,52»
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Uzunlik (33.6 mm)

patient A.S. (33.6x20.2x36.1x0.52=12741 mm?3)

Bu usul makroadenomaning taxminiy hajmini baholash va
keyingi nazorat MRT tekshiruvlarida o‘sma regressiyasi yoki
progressiyasini solishtirish uchun qulay hisoblanadi.

Gormonal faollik laborator tekshiruvlar asosida baholandi.
Prolaktin, o‘sish gormoni, IGF-1, AKTG, kortizol, TSH, erkin T4,
LH, FSH va testosteron yoki estradiol ko‘rsatkichlari tahlil gilindi.
Prolaktin darajasining keskin oshishi makroprolaktinoma foydasiga
baholandi. Oc‘rtacha darajadagi prolaktin oshishi esa gipofiz
oyoqchasi kompressiyasi bilan bog‘liq “stalk effect” ehtimoli
nuqtayi nazaridan ko‘rib chiqildi. Ko‘rish tizimi holatini baholash
uchun oftalmologik tekshiruv natijalari, jumladan ko‘rish o“tkirligi,
perimetriya va ko‘z tubi ma’lumotlari tahlil qilindi. Optik xiazma
kompressiyasi MRTda xiazmaning yuqoriga siljishi, yassilanishi
yoki to‘g‘ridan-to‘g‘ri bosilishi bilan baholandi. Kavernoz sinus
invaziyasi Knosp tasnifi asosida baholandi. Knosp 02 darajalari
nisbatan cheklangan parasellyar kengayish sifatida, Knosp 3—4
darajalari esa invaziv o‘sish ehtimoli yuqori bo‘lgan holat sifatida
talgin qilindi. Aynigsa Knosp 4 darajasida ichki uyqu arteriyasining
o‘sma bilan to‘liq o‘ralishi yoki kavernoz sinusning keng
egallanishi jarrohlik xavfining yugqoriligini ko‘rsatadi. Statistik
tahlil uchun bemorlar gormonal faollik bo‘yicha guruhlarga
ajratildi. Miqdoriy ko ‘rsatkichlar o‘rtacha giymat va standart og‘ish
ko‘rinishida, sifat ko‘rsatkichlari esa son va foizlarda ifodalandi.
Guruhlararo farglarni baholashda x? testi, Fisher mezoni, Student t-
testi yoki Mann—Whitney U testi qo‘llanilishi mumkin. Statistik
ahamiyatlilik darajasi p<0,05 sifatida qabul qilinadi.

3. NATIJALAR

Results

MRT-morfologik tahlil natijalari turli gormonal faollikka ega
gipofiz makroadenomalarida o‘sish yo‘nalishi, invazivlik darajasi
va qo‘shni anatomik tuzilmalarga ta’sir gilish xususiyatlari
farglanishini ko‘rsatdi. Gormonal nofaol makroadenomalar
ko‘proq suprasellyar o‘sish, optik xiazma kompressiyasi va yirik
hajm bilan namoyon bo‘ldi. Gormonal faol makroadenomalar
orasida esa prolaktinomalar va somatotropinomalarda parasellyar
kengayish hamda kavernoz sinus invaziyasi nisbatan ko‘proq
uchradi. Namuna sifatida tuzilgan klinik-radiologik modelda
bemorlar gormonal faollik bo‘yicha quyidagicha tagsimlandi.

2-jadval
Gormonal faollik bo‘yicha MRT-morfologik belgilar

-~ ,‘
L
4

Kenglik (20.2 mm)
2-rasm. Bemor A.S.ning gipofiz makroadenomasining hajmi (33.6x20.2x36.1x0.52=12741 mm?3)
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20.2mp,
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Balandlik (36.1 mm)

Fig. 2. Volume of the pituitary macroadenoma in

1-jadval
Gipofiz makroadenomalarining gormonal faollik bo‘yicha tagsimlanishi
Table 1. Distribution of pituitary macroadenomas by hormonal activity

Makroadenoma turi Bemorlar soni Ulushi
Gormonal nofaol makroadenoma 28 38,9%
Prolaktinoma 18 25,0%
Somatotropinoma 14 19,4%
Kortikotropinoma 5 6,9%
Tireotropinoma 2 2,8%
Plurihormonal makroadenoma 5 6,9%
Jami 72 100%

Gormonal nofaol makroadenomalar guruhida bemorlarning
asosiy shikoyatlari bosh og‘rig‘i, ko‘rish maydonining torayishi va
umumiy holsizlikdan iborat bo‘ldi. MRTda bu guruhdagi o‘smalar
ko‘pincha yirik hajmga ega bo‘lib, sellar diafragmadan yuqoriga
o‘sish va optik xiazmani bosish bilan tavsiflandi. Ko‘rish xiazmasi
kompressiyasi ushbu guruhda eng muhim radiologik va klinik belgi
sifatida qayd etildi. Prolaktinoma guruhida o‘smaning o‘rtacha
hajmi nisbatan katta bo‘lib, ayrim holatlarda kavernoz sinusga
lateral invaziya kuzatildi. Bu guruhda o‘sma ichida kistik
degeneratsiya yoki gemorragik komponentlar ham uchradi.
Makroprolaktinomalar, aynigsa erkak bemorlarda, kech aniqlanishi
va katta hajmga yetishi bilan ajralib turdi. Somatotropinoma
guruhida bemorlarda akromegaliya belgilari - yuz skeleti va qo‘l-
oyoq distal qismlarining kattalashishi, yumshoq to‘qimalar
gipertrofiyasi, arterial gipertenziya, metabolik buzilishlar va bosh
ogrig‘i kuzatildi. MRTda bu o‘smalar sellar-parasellyar
joylashuvga ega bo‘lib, ayrim hollarda kavernoz sinus medial
devori bilan yaqin alogada bo‘ldi. Knosp 3 darajali holatlar
jarrohlik remissiya ehtimolini pasaytiruvchi omil sifatida
baholandi.

Kortikotrop makroadenomalar son jihatdan kam uchradi, biroq
klinik jihatdan og‘irroq kechishi bilan farq gildi. Giperkortitsizm,
arterial gipertenziya, qand almashinuvi buzilishi va tana vaznining
ortishi bu guruhdagi bemorlarda asosiy klinik belgilar bo‘ldi.
MRTda kortikotrop makroadenomalar ayrim hollarda heterogen
tuzilishga va parasellyar kengayishga ega bo‘ldi.

Table 2. MRI morphological features by hormonal activity

MRT belgisi Nofaol adenoma Prolaktinoma Somatotropinoma Kortikotropinoma
Suprasellyar kengayish Ko'p uchraydi O'rtacha O'rtacha O‘rtacha
Optik xiazma kompressiyasi Yuqori O'rtacha O'rtacha Kam/o'rtacha
Kavernoz sinus invaziyasi O'rtacha Yuqori Yuqori O'rtacha
Sfenoidal sinusga o'sish Kam/o'rtacha O'rtachalyuqori Kam/o‘rtacha Kam
Kistik-nekrotik o‘zgarish O'rtacha O'rtacha Kam/o‘rtacha O'rtacha
Gipofiz oyoqchasi deviasiyasi Yugori O'rtacha O'rtacha O'rtacha
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O‘sma hajmi va optik xiazma kompressiyasi o‘rtasida bevosita
bog‘liglik aniglandi. Hajmi katta bo‘lgan makroadenomalarda
xiazma kompressiyasi, ko‘rish yo‘llari deformatsiyasi va
suprasellyar kengayish ko‘proq uchradi. Biroq kavernoz sinus
invaziyasi har doim ham o‘smaning umumiy hajmiga bog‘liq
emasligi kuzatildi. Ayrim o‘rtacha hajmdagi gormonal faol
makroadenomalar ham lateral yo‘nalishda agressiv o‘sish
xususiyatini ko‘rsatishi mumkin. Knosp tasnifi bo‘yicha tahlilda
nofaol makroadenomalarda Knosp 0-2 darajalari ko‘proq uchradi,
prolaktinoma va somatotropinoma guruhlarida esa Knosp 3—4
darajalari nisbatan yuqori bo‘ldi. Bu holat gormonal faol
makroadenomalarning ayrim turlarida kavernoz sinusga invaziv
o‘sish ehtimoli yuqoriroq bo‘lishi mumkinligini ko‘rsatadi.

3-jadval
Knosp darajasi bo‘yicha guruhlar tagsimoti
groups by Knosp grade

Table 3. Distribution of

Knosp darajasi Radiologik tavsif Klinik ahamiyati

O'sma ichki uyqu Radikal rezeksiya

Knosp 0 arteriyasining medial . )
chizig'idan o‘tmaydi ehtimoli yugori
Knosp 1 O'sma med|allch|2|qqa Cheklangan .
yetadi parasellyar kengayish
Knosp 2 O'sma lateral chlzu:]qacha Kave'rnqz sinusga
boradi yaqin joylashuv
Knosp 3 O'sma Iate‘ral _ch|Z|qdan Invaziya eh_tlmoll
o‘tadi yugori
Ichki uyqu arteriyasi o‘'sma R_a_dikal re_zeksiya
Knosp 4 : ) : giyin, qoldig o‘'sma
bilan o‘raladi " :
xavfi yugori
MRTda  gipofiz  oyoqchasining  deviasiyasi  nofaol

makroadenomalar va yirik prolaktinomalarda ko‘proq kuzatildi. Bu
holat gipofiz oyoqchasining mexanik bosilishi va ikkilamchi
gormonal o‘zgarishlar, xususan o‘rtacha giperprolaktinemiya bilan
bog‘lig bo‘lishi mumkin. Shuning uchun prolaktin darajasini talgin
qgilishda o‘smaning hajmi va gipofiz oyoqchasi bilan munosabati
alohida hisobga olinishi kerak. O‘sma ichki tuzilishiga ko‘ra bir
jinsli va heterogen ko‘rinishdagi makroadenomalar ajratildi.
Geterogen tuzilish kistik degeneratsiya, nekroz, gemorragik
o‘zgarishlar yoki eski qon quyilish o‘choglari bilan bog‘liq bo‘lishi
mumkin. Gemorragik komponent aniglangan bemorlarda gipofiz
apopleksiyasi xavfi e’tiborga olinishi lozim. MRT asosidagi tahlil
shuni ko‘rsatdiki, gipofiz makroadenomalarining morfologik
bahosi jarrohlik yondashuvini rejalashtirishda muhim o‘rin tutadi.
Suprasellyar o‘sish optik apparat dekompressiyasi zarurligini,
parasellyar invaziya esa kavernoz sinus ichida qoldiq o‘sma qolishi
ehtimolini ko‘rsatadi. Sfenoidal sinusga pastki kengayish va sellar
tubining yupgalashishi transsfenoidal kirish texnikasini tanlashda
ahamiyatli hisoblanadi.

4, MUHOKAMA

Discussion

Olingan tahlil gipofiz makroadenomalarining gormonal faolligi
ularning morfologik va topografik xususiyatlari bilan bog‘liq
bo‘lishi ~ mumkinligini  ko‘rsatadi. Gormonal  nofaol
makroadenomalar ko‘pincha uzoq vaqt davomida klinik belgisiz
kechadi. Shuning uchun ular ko‘pincha katta hajmga yetgandan
keyin aniqlanadi. Bunday bemorlarda birlamchi klinik belgilar
endokrin gipersekresiya bilan emas, balki mass-effekt bilan bog‘liq
bo‘ladi. Optik xiazma kompressiyasi va ko‘rish maydoni buzilishi
nofaol makroadenomalarning eng muhim diagnostik belgilaridan
biridir [23, 30, 31, 32]. Prolaktinomalar gipofiz makroadenomalari
orasida alohida klinik ahamiyatga ega. Chunki ko‘pchilik
holatlarda ular birlamchi dori terapiyasiga, xususan dopamin
agonistlariga sezgir bo‘ladi. Biroq makroprolaktinomalar katta
hajmga ega bo‘lsa, kavernoz sinus invaziyasi, sfenoidal sinusga
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kengayish va ichki uyqu arteriyasi bilan yaqin munosabat
aniqlanishi mumkin. Bu esa bemorni uzoq muddatli kuzatish, MRT
nazorati va ayrim hollarda kombinatsiyalangan davolashni talab
qiladi [4, 7, 14, 19]. Somatotropinomalarda o‘smaning MRT-
morfologik belgilarini aniqlash jarrohlik remissiya prognozi uchun
muhimdir. Akromegaliyada operatsiyadan keyingi biokimyoviy
remissiya ko‘p jihatdan o‘smaning hajmi, kavernoz sinusga
invaziyasi va rezeksiya radikalligiga bog‘liq. Knosp 3—4 darajali
somatotrop  makroadenomalarda  to‘liq  rezeksiya qilish
qiyinlashadi, bu esa operatsiyadan keyingi medikamentoz davolash
yoki radioterapiya ehtimolini oshiradi [2, 6, 18, 27].

Kortikotrop makroadenomalar nisbatan kam uchrasa-da, klinik
jlhatdan murakkab hisoblanadi. Giperkortitsizm bemorning
umumiy somatik holatiga salbiy ta’sir ko‘rsatadi. Arterial
gipertenziya, diabet, immunosupressiya, osteoporoz  va
tromboembolik asoratlar jarrohlik xavfini oshiradi. Shu sababli
kortikotrop makroadenomalar aniqlanganda MRT-morfologik
tahlil bilan bir qatorda endokrin va metabolik holatni chuqur
baholash  zarur. Kavernoz  sinus invaziyasi  gipofiz
makroadenomalarining jarrohlik davolash natijalariga ta’sir
qiluvchi asosiy omillardan biridir. Kavernoz sinus ichida ichki uyqu
arteriyasi, III, IV, V1, V2 va VI bosh miya nervlari joylashgani
sababli bu sohaga invaziv o‘sgan o‘smalarni radikal olib tashlash
doimo yuqori xavf bilan bog‘lig. Shu bois Knosp 3—4 darajali
holatlarda jarrohlikning magsadi har doim ham maksimal radikal
rezeksiya emas, balki xavfsiz dekompressiya va keyingi
qo‘shimcha davolash imkoniyatini yaratish bo‘lishi mumkin [5, 11,
16, 32].

MRT xulosasida o‘smaning fagat o‘lchamini ko‘rsatish yetarli
emas. Radiologik bayonnomada o‘smaning aniq o‘sish yo‘nalishi,
kavernoz sinusga kirib borish darajasi, optik xiazma bilan
munosabati, gipofiz oyoqchasi deviasiyasi, normal gipofiz
to‘gimasining joylashuvi va sfenoidal sinus anatomiyasi
ko‘rsatilishi lozim. Bu ma’lumotlar neyroxirurgik kirish yo‘lini
tanlash, operatsion xavfni baholash va operatsiyadan keyingi qoldiq
o‘sma ehtimolini oldindan aniglash imkonini beradi. Gipofiz
makroadenomalarida gormonal faollik va MRT belgilarining
integratsiyalangan tahlili differensial diagnostika uchun ham
muhimdir. Masalan, yirik sellar o‘sma fonida prolaktin darajasining
juda yuqori bo‘lishi makroprolaktinoma ehtimolini oshiradi. Biroq
prolaktinning o‘rtacha oshishi nofaol makroadenoma tomonidan
gipofiz oyoqchasining bosilishi natijasida ham yuzaga kelishi
mumkin. Bu holat “stalk effect” deb yuritiladi va davolash
taktikasini tanlashda muhim ahamiyatga ega. O‘smaning ichki
tuzilishi ham klinik jihatdan ahamiyatlidir. Kistik degeneratsiya,
nekroz yoki gemorragik komponent o‘smaning uzoq davom
etganligi, qon aylanish buzilishi yoki gipofiz apopleksiyasi xavfi
bilan bog‘lig bo‘lishi mumkin. Gipofiz apopleksiyasi to‘satdan
bosh og‘rig‘i, ko‘rish buzilishi, oftalmoplegiya va gormonal
yetishmovchilik bilan kechishi mumkin. Shuning uchun
gemorragik komponent aniqlangan bemorlar alohida klinik
nazoratni talab qiladi.

MRT asosidagi morfologik tahlil davolash natijalarini
kuzatishda ham muhimdir. Operatsiyadan keyingi 3—6 oy oralig‘ida
kontrastli MRT o‘tkazish qoldiq o‘sma, rezeksiya hajmi va
qaytalanish xavfini baholash imkonini beradi. Prolaktinomalarda
dori terapiyasi fonida o‘sma hajmining kamayishini volumetrik
baholash davolash samaradorligini aniglash uchun muhim mezon
hisoblanadi. Umuman olganda, gipofiz makroadenomalarini
baholashda multidisiplinar yondashuv talab etiladi. Neyroxirurg
o‘smaning operabelligi va xavfsiz rezeksiya chegaralarini,
endokrinolog gormonal faollik va medikamentoz davolash
imkoniyatlarini, radiolog esa o‘smaning morfologik va topografik
belgilarini baholashi kerak. Oftalmologik tekshiruv esa optik
apparat zararlanish darajasini aniqlashda muhim o‘rin tutadi.
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5. XULOSA

Conclusion

Turli gormonal faollikka ega gipofiz makroadenomalari MRT-
morfologik ko‘rinishi, o‘sish yo‘nalishi va invazivlik darajasi
bo‘yicha  bir-biridan  farq  qiladi. = Gormonal  nofaol
makroadenomalar ko‘proq suprasellyar kengayish, optik xiazma
kompressiyasi va kech klinik namoyon bo‘lish bilan tavsiflanadi.
Prolaktinomalar va somatotropinomalarda esa kavernoz sinusga
lateral invaziya va parasellyar o‘sish nisbatan ko‘proq uchrashi
mumkin. MRT gipofiz makroadenomalarini aniqlash, ularning
morfologik tuzilishini baholash, jarrohlik xavfini aniglash va
davolash taktikasini individual tanlashda asosiy diagnostik usul
hisoblanadi. O‘smaning maksimal o‘lchami bilan bir qatorda hajmi,
Knosp darajasi, optik xiazma bilan munosabati, sfenoidal sinusga
tarqalishi, ichki uyqu arteriyasi va gipofiz oyoqchasi bilan alogasi
batafsil baholanishi kerak. Knosp 3-4 darajali invaziv
makroadenomalarda radikal rezeksiya ehtimoli kamayadi va qoldiq
o‘sma xavfi ortadi. Bunday bemorlarda davolash strategiyasi
jarrohlik, medikamentoz davolash va radioterapiya imkoniyatlarini
hisobga olgan holda multidisiplinar tarzda belgilanadi. Gormonal
faollik va MRT-morfologik belgilarni birgalikda tahlil gilish
gipofiz makroadenomalarining biologik xatti-harakatini baholash,
davolash natijalarini prognozlash va operatsiyadan keyingi kuzatuv
rejasini tuzishda muhim ahamiyatga ega.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbili peghepam Ha aHa/utickom
A3bIKE

Purpose and research problem

Pituitary macroadenomas are among the most important space-
occupying lesions of the sellar and parasellar region. Their clinical
course depends not only on tumour size but also on hormonal activity,
the direction of growth, invasion of the cavernous sinus, suprasellar
extension and the relationship of the tumour to the optic chiasm.
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Hormonally active adenomas produce characteristic endocrine
syndromes, whereas non-functioning tumours often remain clinically
silent until they reach a large volume and compress the visual pathways.
Magnetic resonance imaging is the principal method for detecting these
tumours, describing their topographic and anatomical spread and
planning surgical tactics. The aim of the study was to describe the MRI-
based morphological features and growth patterns of pituitary
macroadenomas with different hormonal activity and to show how a
structured MRI assessment supports the estimation of surgical risk and
the individual choice of treatment.

Materials and methods

The work was designed as a retrospective clinical and radiological
observation of patients with a diagnosis of pituitary macroadenoma.
Clinical, endocrinological and MRI data were analysed, and the patients
were grouped by hormonal activity: prolactinoma, somatotropinoma,
corticotropinoma, thyrotropinoma, plurihormonal and non-functioning
macroadenoma. Inclusion criteria were a sellar tumour of 10 mm or
more in diameter, an available contrast-enhanced MRI study, laboratory
assessment of the main pituitary hormones, clinical, neurological and
ophthalmological data, and primary pre-treatment images suitable for
analysis. Patients after previous sellar surgery or radiotherapy, other
sellar-parasellar ~ tumours  (meningioma,  craniopharyngioma,
metastasis, germinoma, Rathke cleft cyst), poor-quality images and
incomplete hormonal data were excluded. MRI was performed on 1.5 T
or 3.0 T scanners with sagittal and coronal T1-weighted images, T2-
weighted images, thin-section contrast-enhanced T1 images and, when
needed, dynamic contrast sequences. The maximal craniocaudal,
transverse and anteroposterior dimensions, tumour volume (ellipsoid
formula: length x width x height x 0.52), suprasellar and parasellar
extension, Knosp grade, optic chiasm compression, stalk deviation,
cystic, necrotic and haemorrhagic changes and the relation to the
sphenoid sinus were assessed. Hormonal activity was evaluated from
prolactin, growth hormone, IGF-1, ACTH, cortisol, TSH, free T4, LH,
FSH and sex steroid levels, together with visual acuity, perimetry and
fundus findings. Quantitative variables were expressed as mean and
standard deviation and qualitative variables as numbers and
percentages; the x2 test, Fisher's test, Student's t-test or the Mann—
Whitney U test could be applied, with p<0.05 taken as significant.

Results and discussion

In the clinical and radiological model presented in the article, 72
patients were distributed by hormonal activity as follows: non-
functioning macroadenoma 28 (38.9%), prolactinoma 18 (25.0%),
somatotropinoma 14  (19.4%), corticotropinoma 5 (6.9%),
thyrotropinoma 2 (2.8%) and plurihormonal macroadenoma 5 (6.9%).
Non-functioning macroadenomas were usually large and grew upwards
through the sellar diaphragm; headache, narrowing of the visual fields
and general weakness were the main complaints, and compression of
the optic chiasm was the leading radiological and clinical sign.
Prolactinomas had a relatively large mean volume, showed lateral
invasion into the cavernous sinus in some cases and sometimes
contained cystic or haemorrhagic components; macroprolactinomas in
men were detected late and reached a large size. Somatotropinomas
were accompanied by acromegalic features, arterial hypertension and
metabolic disorders and were in close contact with the medial wall of
the cavernous sinus; Knosp grade 3 was regarded as a factor reducing
the probability of surgical remission. Corticotropinomas were few but
clinically severe, with hypercortisolism, hypertension, impaired
glucose metabolism and weight gain, and were sometimes
heterogeneous with parasellar extension. Tumour volume was directly
related to optic chiasm compression, whereas cavernous sinus invasion
did not always depend on the overall volume: some medium-sized
functioning adenomas grew aggressively in a lateral direction. Knosp
grades 0—2 predominated in non-functioning tumours, while grades 3—4
were relatively more frequent in prolactinomas and somatotropinomas.
Stalk deviation was more common in non-functioning and large
prolactin-secreting  tumours and may explain = moderate
hyperprolactinaemia through the stalk effect. Heterogeneous structure
reflected cystic degeneration, necrosis or haemorrhage, and
haemorrhagic components indicated a risk of pituitary apoplexy.
Suprasellar growth pointed to the need for decompression of the optic
apparatus, parasellar invasion to the likelihood of residual tumour in the
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cavernous sinus, and inferior extension to the sphenoid sinus influenced
the choice of the transsphenoidal approach.

Conclusion and contribution

Pituitary macroadenomas with different hormonal activity differ in their
MRI morphology, direction of growth and degree of invasiveness. Non-
functioning macroadenomas are characterised mainly by suprasellar
extension, optic chiasm compression and late clinical presentation,
whereas prolactinomas and somatotropinomas more often show lateral
invasion of the cavernous sinus and parasellar growth. Besides the
maximal diameter, the radiological report should describe tumour
volume, Knosp grade, the relation to the optic chiasm, extension into
the sphenoid sinus and the relation to the internal carotid artery and the
pituitary stalk. In invasive Knosp 3—4 tumours the probability of radical
resection decreases and the risk of residual tumour increases, so
treatment should be planned by a multidisciplinary team combining
surgery, medical therapy and radiotherapy. Joint analysis of hormonal
activity and MRI morphological features helps to assess tumour
behaviour, predict treatment outcomes and plan postoperative follow-

up.
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anatomik-rentgenologik ishlar zamonaviy KT, KT-angiografiya, morfometrik tadqiqotlar, sistematik
sharhlar va meta-tahlillar bilan solishtirildi. Natijalar. Kimmerle anomaliyasi haqidagi ilmiy
qarashlar bir necha bosqichda rivojlangan: anatomik variantni tavsiflash, rentgenologik
identifikatsiya, populyatsion prevalensiyani o‘rganish, complete va incomplete shakllarni tasniflash,
C1 instrumental fiksatsiyasidagi jarrohlik xavfini anglash va nihoyat dinamik neyrovaskulyar
konflikt konsepsiyasiga o‘tish. Zamonaviy adabiyotlar morfologik mavjudlikning o‘zi
simptomlarning sababiyligini isbotlamasligini ko‘rsatadi. Klinik ahamiyat morfologiya, vertebral
arteriya anatomiyasi, simptomlarning reproduktivligi va funksional gemodinamik o‘zgarishlar
birgalikda mavjud bo‘lganda oshadi. Xulosa. Kimmerle anomaliyasi haqidagi tushuncha oddiy atlas
anatomik variantidan individual morfologik, vaskulyar va jarrohlik xususiyatlariga ega
kraniovertebral fenotip konsepsiyasigacha evolyutsiya gilgan. Zamonaviy klinik yondashuvda
terminologik aniqlik, morfologik klassifikatsiya va simptomatik holatlarni tasodifiy topilmalardan
ajratish asosiy ahamiyatga ega.

Kalit so‘zlar: Kimmerle anomaliyasi; orqa yoy; arcuate foramen; atlas; C1; vertebral arteriya; V3
segment; kraniovertebral birikma; tasnif; tarix

PYCCKUN

YMMATKYJIOBA Illax3oaa Tyakun kusu', ATTUEB Mancyp A6ayxoaukoBuy’
! CneyuanusupogaHHbIii HaQyUHO-NpaKmu4ecKull yeHmp Hellpoxupypeuu u Hetlipopeabuiumayuu npu
CamapKkaHockom 20cydapcmeeHHOM MeOUyuHCKoM yHusepcumeme, CamapkaHo, Y3bekucmaH

AnHoTanusa. AKTyaabHOCTh. AHOManust Kummepsie ripeficrasisieT co60if aHaTOMUYeCKUil BapyaHT
aT/aHTa, XapaKTepH3yoIuiics popMHUpOBaHHEM YaCTUYHOTO WM TIOJTHOTO KOCTHOIO MOCTHKA Hafl
60po3/10ii MO3BOHOYHOM apTepuu Ha 3agHeit ayre Cl. IlepBoHawasbHO [aHHas OCOOEHHOCThb
paccMaTpuBanach IpeMMyLeCTBeHHO KaK aHaTOMHuYecKas W peHTreHosiornyeckass Haxojka. B
Ja7bHelllleM H3yuyeHHe ee B3aMMOOTHOIIEHWH C V3-CerMeHTOM I03BOHOYHOM apTepuy,
CyOOKLIMIUTa/IbHBIM HEPBOM M XMPYPrMYecKOd aHaToMuel KpaHHOBepTeOpajbHOro mnepexofa
TpUBEJIO K CYLIeCTBEHHOMY I1epeCMOTPY K/IMHUUYECKOro 3Ha4yeHWsl aHoMaauud. Marepuanbl U
MeTo/ibl. TIpoBe/ileH CTpYKTYpHpOBaHHBII HappaTHBHBIM aHa/lM3 KJaCCUUeCKMX U COBPeMeHHBIX
nyO/nvKaluid, — TOCBSIIEHHBIX ~ WUCTOPUM  OMNMWCAHWs,  TEPMHUHOJIOTHH,  SIMH/EMHOJIOTHH,
Mopdosiornyeckoit KaaccuuKaluy, Jy4eBor JUarHOCTUKE, COCYAWCTHIM B3aWMOOTHOLIEHUSM M
XUpYpPrU4ecKOMy 3HaueHMI0 aHoMa/Mu Kummeprne. Jicropuueckue —aHaTOMUueckKMe U
PeHTreHo/IOTMUeCcKue  MUCC/IefoBaHUs ~ COMOCTaBieHbl € coBpeMeHHbiMM — KT-,  KT-
aHruorpagruecKuMy, Mop(OMeTpPHUeCKUMH HCC/Ie0BAHUSIMH, CHCTEMaTHUeCKUMH 0030pamMu U
MeTaaHanu3amH.  Pesysmbratel.  IlpencraBnenwss 00  aHomammu  Kummepne  mpouwm
Toc/le[joBaTe/IbHYy0 3BOJIIOLUIO OT OMMCAHMSI KOCTHOTO MOCTHKA KaK aHaTOMUUeCKOl Bapualuy o
COBPEMEHHOr0 NMOHHMMAaHHKS ero Kak NOTeHI[HaTbHO 3HAUMMOIO 3jeMeHTa KpaHHOBepTeOpaabHOU
HelpoBacKy/IsIpHOI aHaTOMUU. Bt chopMHUpOBaHbI KaccH(UKaLiX 110 TOTHOTe KOCTHOTO MOCTa,
CTOpPOHe Topa)keHHs1, MOP(OIOTMH KaHa/la ¥ B3aMMOOTHOLLIEHHIO € TI03BOHOYHOM apTepueil. Ocoboe
3Ha4YeHHe aHOMAa/IMs IproOperIa 1ocsie IMPOKOro BHEPEeHHs MHCTPYMeHTaabHOH ¢ukcarmu Cl—
C2. CoBpeMeHHBIIT IOAXO0/, He /IOyCKaeT aBTOMaTHUeCKOro OTOX/eCTB/IeHUsT MOP(HOIOrIecKoi
HaXO/KU C CUMIITOMaTHYeCKUM CHUHAPOMOM. 3akmodeHre. CoBpeMeHHasl KOHLIENIUsI aHOMaIuu
KumMmeprie ocHOBaHa Ha pasrpaHHuYeHHH C/Iy4aiHOTO aHaTOMHUYeCKOTo BapHaHTa, XUPYPrUuecKd
3HauMMOW MOPGOJIOTMM W  KJIMHWYECKd 3HAaYMMOro /IMHAMHUUYEeCKOro HeHpOBacKY/SPHOTO
KOH(]MKTa.

KmroueBble cnoBa: aHomanuss Kummepse; ponticulus posticus; arcuate foramen; arsaHT;
103BOHOYHAsK apTepHsi; V3-cerMeHT; KpaHHOBepTeOpabHbIN Mepexo/; KIacCH(UKaLs; NCTOPHs

1. KIRISH

Introduction

Kimmerle anomaliyasi atlasning yuqori yuzasidagi umurtqa
arteriyasi egati ustida suyak ko‘prigi shakllanishi bilan
tavsiflanadigan kraniovertebral anatomik variant bo‘lib, zamonaviy
adabiyotlarda ko‘pincha orqa yoy yoki yoysimon teshik terminlari
bilan ifodalanadi [1-3]. Suyak ko‘prigi atlasning yuqori bo‘g‘im
o‘simtasining orga gismi bilan orqa yoyining yuqori-lateral gismi
orasida hosil bo‘lib, normal holatda ochiq bo‘lgan umurtqa
arteriyasi egatini gisman yoki to‘liq suyak kanaliga aylantiradi.
Ushbu kanalda umurtqa arteriyasining V3 segmenti, suboksipital
nerv va periarterial yaumshoq to‘gima komponentlari joylashadi [1,
10, 11].

Terminologik jihatdan ushbu anatomik variant tibbiy
adabiyotlarda juda ko‘p nomlar bilan tavsiflangan. Orqa yoy,
atlasning orqa suyak ko‘prigi, yoysimon teshik, atlasning orqa
teshigi, retroartikulyar kanal, umurtqa arteriyasining retroartikulyar
suyak halqasi, umurtqa arteriyasi kanali, atlas yoyining suyak
ko‘prigi va Kimmerle anomaliyasi bir xil yoki anatomik jihatdan
bir-biriga juda yaqin holatlarni ifodalash uchun qo‘llanilgan [1, 8—

10]. Zamonaviy anatomik nomenklaturada “orga yoy” suyak
ko‘prigining o‘zini, “yoysimon teshik” esa to‘liq ko‘prik hosil
qilganda vujudga keladigan suyak teshigini ifodalash jihatidan
aniqroq hisoblanadi [1, 10].

Anomaliyaning tarixi Kimmerle eponimidan ancha oldin
boshlanadi. Zamonaviy tarixiy-anatomik sharhlarda atlas orqa
yoyidagi bunday suyak ko‘priklari XIX asr anatomik adabiyotlarida
qayd etilgani, keyinchalik Louis Bolk tomonidan XX asr boshlarida
batafsilroq morfologik tavsiflangani ko‘rsatiladi [1, 27]. Biroq
klinik va rentgenologik adabiyotlarda “Kimmerle anomaliyasi”
atamasi ~ 1930-yillardagi  radiologik  tavsiflardan  keyin
ommalashgan. Shu sababli Kimmerle tarixan muhim eponim
bo‘lsa-da, u mazkur anatomik strukturaning mutlaq birinchi
kashfiyotchisi deb garalishi terminologik jihatdan to‘liq aniq emas
[1, 26, 27].

XX asrning o‘rtalariga kelib atlas orqa yoyidagi ushbu tuzilma
sistematik rentgenologik tadqiqot obyekti bo‘la boshladi. Selby,
Garn va Kanareff 1955-yilda suyak ko‘prigining populyatsion va
oilaviy xususiyatlarini tahlil qildilar [3]. Pyo va Lowman 1959-
yilda 300 ta normal rentgenogrammani o‘rganib, orga yoyning
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rentgenologik morfologiyasi, uchrash chastotasi va klinik
anatomiyasini batafsil bayon qildilar [2]. Ularning ishlari atlas orqa
gismidagi umurtqa arteriyasi egati ustidagi suyak ko‘prigini oddiy
anatomik kazuistikadan ajratib, kengroq radiologik fenomen
sifatida qarashga yordam berdi [2, 3].

Kendrick va Biggs bolalar va o‘smirlarda bu anatomik variantni
o‘rganib, uning yosh populyatsiyada ham mavjudligini ko‘rsatdilar
[4]. Bu kuzatuv anomaliyani faqat qarilikda orqa atlanto-oksipital
membrananing  degenerativ  ossifikatsiyasi  natijasi  deb
tushuntiruvchi nazariyalarga qarshi muhim dalillardan biri bo‘ldi.
Radojevi¢ va Negovanovi¢ umurtqa arteriyasi egati hamda uning
suyak halqalarini anatomik-rentgenologik tahlil gildilar [5].
Lamberty va Zivanovic esa “umurtqa arteriyasining retroartikulyar
suyak halqgasi” tushunchasini rivojlantirib, uning evolyutsion va
anatomik xususiyatlariga e’tibor qaratdilar [6]. Saunders va
Popovich atlas yoyining suyak ko‘prigining oilaviy uchrashini
o‘rganib, rivojlanish va genetik komponent mavjud bo‘lishi
mumkinligini ko‘rsatdilar [7]. Keyingi antropologik ishlarda Le
Minor va Trost odamlarda va primatlarda umurtqa arteriyasi egati
ustidagi suyak pontikullarni taqqoslab, ularni fagat patologik
ossifikatsiya emas, balki evolyutsion va morfologik polimorfizm
sifatida ham ko‘rib chigish kerakligini ta’kidladilar [10]. Shu tariga
anomaliya etiologiyasi bo‘yicha “degenerativ ossifikatsiya” modeli
asta-sekin tug‘ma, rivojlanish va filogenetik komponentlarni ham
0‘z ichiga oluvchi ko‘p faktorli konsepsiyaga aylandi.

Dugdale 1981-yilda ponticulus posteriorni radiologik nuqtai
nazardan muhokama qildi [8], Stubbs esa 1992-yilda yoysimon
teshik tarqalishining irq va jins bilan bog‘ligligini o‘rganib,
populyatsiyalar o‘rtasida sezilarli tafovutlar mavjudligini ko‘rsatdi
[9]. Bu bosqich Kimmerle anomaliyasining klinik kasallikdan ko‘ra
keng tarqalgan anatomik variant ekanligi haqidagi qarashlarni
kuchaytirdi.

XX asr oxiri va XXI asr boshida morfologik tasniflash muhim
yo‘nalishga aylandi. Anomaliya dastlab to‘liq va to‘liq bo‘lmagan
shakllarga ajratilgan bo‘lsa, Miki tomonidan taklif etilgan va
keyingi radiologik ishlarda keng qo‘llanilgan tasnif to‘lig, to‘liq
bo‘lmagan va kalsifikatsiyalangan tiplarni ajratdi [17, 20]. To‘liq
shaklda umurtqa arteriyasi egati ustida yopiq suyak halgasi hosil
bo‘ladi. To‘liq bo‘lmagan shaklda yuqori bo‘g‘im o‘simtasi yoki
orqa yoydan chiggan suyak o‘simtalari bir-biriga to‘liq
go‘shilmaydi. Kalsifikatsiyalangan shaklda esa ligamentar
yo‘nalish bo‘ylab chizigli yoki amorf mineralizatsiya kuzatiladi
[17, 20].

Paraskevas va hammualliflarning morfologik anatomik tahlili
atlasning umurtqa arteriyasi egati ustidagi ko‘priklarini yanada
batafsil tavsiflab, orqa va lateral variantlarning mavjudligini
ko‘rsatdi [11]. Tubbs va hammualliflar foramen arcualening
anatomiyasi va jarrohlik ahamiyatini tizimlashtirdilar [10]. Kim va
hammualliflar esa oddiy rentgenogramma bilan uch o‘lchamli KTni
tagqoslab, orga yoy morfologiyasini baholashda uch o‘lchamli
tasvirlashning ustunligini ko‘rsatdilar [12].

Anomaliyaga klinik gizigishning keskin ortishi C1-C2
instrumental fiksatsiya texnologiyalari rivojlanishi bilan bog‘liq
bo‘ldi. Young va hammualliflar 2005-yilda orqa yoyning C1 lateral
massaga vint o‘rnatishdagi ahamiyatini ta’kidlab, suyak ko‘prigi
orga yoyning qalin gismi sifatida noto‘g‘ri talgin qilinsa, vint
umurtqa arteriyasi kanaliga yo‘nalishi mumkinligini ko‘rsatdilar
[13]. Hong va hammualliflarning uch o‘lchamli KT-angiografik
ishi atlas orga yoyi va V3 segment anatomiyasining yuqori darajada
o‘zgaruvchan ekanligini tasdigladi [14]. Cho Koreya
populyatsiyasida radiologik tahlil o‘tkazib, to‘liq va to‘liq
bo‘lmagan shakllarning uchrash xususiyatlarini ko‘rsatdi [15].

Elliott va Tanweer tomonidan bajarilgan katta meta-tahlil
anomaliya haqidagi epidemiologik qarashlarni sezilarli darajada
standartlashtirdi [16]. 21 mingdan ortiq subyekt ma’lumotlarini
umumlashtirgan tahlilda orqa yoy umumiy prevalensiyasi 16,7%
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atrofida baholandi. Bu natija Kimmerle anomaliyasini “kam
uchraydigan tug‘ma nugson” sifatida emas, nisbatan keng tarqalgan
anatomik variant sifatida ko‘rish kerakligini mustahkamladi [16].

Konus-nurli kompyuter tomografiyasi va ko‘p detektorli
kompyuter tomografiyasining keng targalishi morfologik tasnifni
yangi bosgichga olib chiqdi. Bayrakdar va hammualliflar 730
bemor konus-nurli KT ma’lumotlarida orqa yoyning to‘lig/to‘liq
bo‘lmagan va tomonlama variantlarini yuqori aniglikda baholadilar
[17]. Geist va hammualliflar bolalar va o‘smirlarda PP hamda
ponticulus lateralisni konus-nurli KT bilan o‘rgandilar [18]. Chen
va hammualliflar dental konus-nurli KT tekshiruvlarida anomaliya
prevalensiyasini baholadilar [19], Sekerci va hammualliflar esa
to‘lig, qisman, bir tomonlama va ikki tomonlama
konfiguratsiyalarning sezilarli variabelligini ko‘rsatdilar [20].

Tambawala va hammualliflar orqa yoy bilan servikogen bosh
og‘rig‘i o‘rtasidagi ehtimoliy bog‘liglikni o‘rgandilar [21]. Giri va
hammualliflar lateral tsefalogrammalarda anomaliyani aniqlash
chastotasini baholab, dental va ortodontik tasvirlarda bu topilma
tasodifan ko‘p uchrashini yana bir bor ko‘rsatdilar [22]. Saleh va
hammualliflarning 2917 bemorni gamrab olgan KT tadgiqoti
PPning prevalensiyasi va demografik xususiyatlariga katta klinik
tasvirlash bazasida baho berdi [23]. Klinik simptomlar bilan
bog‘liglik masalasi uzoq vaqt davomida bahsli bo‘lib keldi. Pekala
va hammualliflarning 2018-yilgi sistematik sharh va meta-tahlilida
yoysimon teshik mavjud bemorlarda bosh og‘ig‘i chastotasi
yuqoriroq ekani ko‘rsatildi [24]. Biroq epidemiologik assotsiatsiya
individual bemorda sababiy munosabatni isbotlamaydi. Shu sababli
zamonaviy klinik paradigma morfologik anomaliyaning o‘zini
“Kimmerle sindromi” deb baholashdan voz kechib, simptom,
anatomik konflikt va gemodinamik dalilni birgalikda talab
giladigan yondashuvga o‘tmoqda [24, 26].

Arslan va hammualliflar orga yoyni C1 lateral massaga vint
kiritilishida umurtqa arteriyasi uchun xavf omili sifatida yana bir
bor tasdigladilar [25]. Xu va hammualliflarning 2022-yilgi katta
narrativ sharhi epidemiologiya, etiologiya, klinik simptomlar,
tasvirlash va jarrohlik ahamiyatini birlashtirib, PP haqidagi
zamonaviy bilimlarni tizimlashtirdi [26]. Olszewski va
hammualliflar 2023-yilda to‘liq orqa yoyni “yupga” va “qalin”
morfometrik tiplarga ajratishga asoslangan yangi konus-nurli KT
klassifikatsiyasini taklif gildilar [27]. Bu ish Kimmerle anomaliyasi
klassifikatsiyasi oddiy to‘lig/to‘liq bo‘lmagan dixotomiyadan
miqdoriy morfometriyaga o‘tayotganini ko‘rsatadi. Gul va Atik
2024-yilda orqa yoy bilan umurtqa arteriyasi diametri munosabatini
bevosita radiologik baholab, morfologik tasnifni vaskulyar
fenotiplash bilan birlashtirish zarurligini ko‘rsatdilar [28]. 2025-
yilgi fagat KT ma’lumotlariga asoslangan meta-tahlilda Ordofiez-
Cure va hammualliflar 31 mingdan ortiq bemorda orqa yoyning
umumiy tarqalishini taxminan 21% deb baholadilar, to‘liq
bo‘lmagan shakl to‘liq shakldan ko‘proq uchrashini qayd etdilar
[29]. 2026-yilda Valenzuela-Fuenzalida va hammualliflarning
sistematik sharh va meta-tahlili yoysimon teshikni kraniovertebral
klinik ahamiyat kontekstida qayta baholab, morfologik variantning
to‘lig, to‘lig bo‘lmagan, bir tomonlama va ikki tomonlama
fenotiplarini klinik va jarrohlik xavf bilan bog‘lash zarurligini
ta’kidladi [30].

Shu bilan birga, umurtqa arteriyasi anatomiyasi zamonaviy
klinik tasnifning muhim komponentiga aylandi. Wakao va
hammualliflarning uch o‘lchamli KT-angiografik tadgiqoti C1-C2
darajasida persistirlovchi  birinchi intersegmentar arteriya,
fenestratsiya, anomal PICA va yuqori joylashgan umurtqa
arteriyasi kabi variantlar orqa yoy bilan birga yoki undan mustagqil
ravishda mavjud bo‘lishi mumkinligini ko‘rsatdi [31]. Elgafy va
hammualliflar yoysimon teshikning shu tomondagi yuqori
joylashgan umurtqa arteriyasi bilan birga kelishi instrumental
fiksatsiya xavfini yanada murakkablashtirishini ko‘rsatdilar [32].
Natsis va hammualliflar atlas orqa yoyi hamda umurtqa arteriyasi
egati variantlarini kengroq morfometrik klassifikatsiya qilib,
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anomaliyani faqat suyak ko‘prigiga emas, butun V3 segment
anatomik koridoriga bog‘liq holda baholashni taklif gildilar [33].
Zhang va hammualliflar orqa yoy mavjud bemorlarda C1
pedikulyar vintini o‘rnatish imkoniyatini individual uch o‘lchamli
anatomik rejalashtirish asosida baholadilar [34]. Song va
hammualliflar esa oksipitoservikal spondilodez uchun PPning
morfometrik  ahamiyatini  tahlil gildilar [35]. Nihoyat,
Lukianchikov va hammualliflarning klinik ishi orga yoy va
ponticulus lateralis kombinatsiyasida umurtqa arteriyasining
simptomatik kompressiyasi yuzaga kelishi va mikrojarrohlik
dekompressiyasi bilan tuzatilishi mumkinligini ko‘rsatdi [36].

Bu kabi kuzatuvlar zamonaviy klinik garashni yangi bosgichga
olib chiqdi: Kimmerle anomaliyasi endi nafagat anatomik variant
va nafaqat jarrohlik xavf omili, balki juda tanlangan bemorlarda
dinamik kraniovertebral neyrovaskulyar konfliktning anatomik
substrati sifatida ko ‘rilishi mumkin [28-36].

2. MATERIAL VA USULLAR

Materials and methods

Mazkur ish strukturaviy narrativ sharh shaklida bajarildi.
Kimmerle anomaliyasiga oid tarixiy anatomiya, rentgenologiya,
antropologiya, epidemiologiya, klinik nevrologiya, vertebral
arteriya anatomiyasi va kraniovertebral jarrohlik bo‘yicha klassik
hamda zamonaviy ilmiy manbalar tahlil gilindi. Tahlilga orga yoy,
yoysimon teshik, yoysimon teshik, Kimmerle anomaliyasi, atlas
yoyining suyak ko‘prigi, umurtqa arteriyasi egati, C1 lateral
massasiga vint o‘rnatish, kraniovertebral birikma, umurtqa
arteriyasi kompressiyasi va tegishli anatomik tasnif tushunchalarini
yorituvchi nashrlar kiritildi. Tarixiy evolyutsiya shartli ravishda
anatomik kuzatuv davri, rentgenologik identifikatsiya davri,
epidemiologik-morfologik davr, jarrohlik xavfi konsepsiyasi va
zamonaviy neyrovaskulyar fenotiplash davrlariga ajratildi.
Klassifikatsiyalarni taqqoslashda uchta asosiy mezon ishlatildi:
suyak ko‘prigining to‘liqligi, lateralizatsiyasi va morfometriyasi.

Zamonaviy klinik yondashuvni baholashda esa morfologik
topilma, umurtqa arteriyasi bilan topografik munosabat, klinik
simptomatiklik va jarrohlik ahamiyati alohida tahlil gilindi.
Natijalar bo‘limida berilgan “evolyutsion klinik fenotip” modeli
mualliflik konseptual sintezi bo‘lib, xalqaro wvalidatsiyalangan
klassifikatsiya sifatida talqin qilinmaydi.

3. NATIJALAR

Results

Tarixiy rivojlanishning asesiy bosqichlari. Kimmerle
anomaliyasi tarixini tahlil qilish mazkur anatomik variantning ilmiy
talqini tasvirlash texnologiyalari va kraniovertebral jarrohlik rivoji
bilan birga o‘zgarganini ko‘rsatadi. Dastlabki anatomik davrda
asosiy savol atlas posterior yoyidagi qo‘shimcha suyak
strukturasining mavjudligi va uning kelib chiqishi bo‘lgan. XIX asr
oxiri va XX asr boshidagi anatomik kuzatuvlar suyak ko‘prigi odam
skeletida muntazam uchrab turishini ko‘rsatdi. Rentgenografiya
rivojlangandan so‘ng anomaliya tirik bemorlarda aniglana
boshlandi. Kimmerle eponimi aynan shu radiologik davrda klinik
terminologiyada kengroq o‘rin oldi. XX asr o‘rtalarida
rentgenografik prevalensiya, jins, yosh va tomonlama farqglar
o‘rganildi. Shu davrning o‘zida bolalarda ham anomaliya
mavjudligi tug‘ma yoki rivojlanish komponenti haqidagi
nazariyalarni kuchaytirdi. XX asr oxirida anomaliya antropologiya,
evolyutsion morfologiya va klinik radiologiya nuqtai nazaridan
o‘rganildi. Complete va incomplete shakllar, unilateral va bilateral
holatlar klassifikatsiyaning asosini tashkil qildi. XXI asr boshida
anomaliyaning ilmiy ahamiyati keskin o‘zgardi. C1 lateral mass va
posterior arch orqali vint o‘rnatish texnikalarining rivojlanishi orqa
yoyni potensial vertebral artery injury risk factor darajasiga olib
chiqdi.
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So‘nggi bosgichda CT, CTA va 3D rekonstruksiya rivojlanishi
bilan anomaliya morfometriya, vertebral arteriya anatomiyasi va
dinamik klinik sindrom bilan bog‘liq holda talqin qgilina boshladi.

1-jadval

Kimmerle anomaliyasi hagidagi ilmiy qarashlarning tarixiy evolyutsiyasi
Table 1. Historical evolution of scientific concepts of Kimmerle anomaly

Davr Asosiy ilmiy Yetakchi metod Klinika ych_un
garash ahamiyati
XIX asr oxiri — Anatomik suyak  Skelet/anatomik Asosan_
L morfologik
1930 varianti preparat A
gizigish
Rentgenologik Oddiy Tirik bemorda
1930-1960 variant rentgenografiya identifikatsiya
Populyatsion va )
1960-1990 antropologik Rentgen, Prevalensiya va
; - osteologiya etiologiya
polimorfizm
Complete/
. incomplete Rentgen + Standartlashtirilg
1990-2005 morfologik dastlabki CT an tasnif
fenotip
. . Vertebral artery
2005-2015 c1;§5f Jgrrr:ﬁih"k 3D CTICTA injury
profilaktikasi
Morfometrik va .
2015-2024 vaskulyar CBCT, MSKT-A Individual
. operativ planning
fenotiplash
krarlﬁg:/ZTti(bral CTICTA + Incidental va
2025-2026 neurovascular funksional klinik ahamiyatli
konsepsiya tekshiruv variantni ajratish
Terminologiyaning  evolyutsiyasi. = Tarix =~ davomida

terminlarning ko‘pligi ma’lum metodologik muammolar yaratgan.
“Kimmerle anomaly” eponimik nom bo‘lib, klinik adabiyotda
mashhur bo‘lsa-da, strukturani morfologik jihatdan to‘liq
ifodalamaydi. “Orga yoy” lotinchada “kichik posterior ko‘prik”
ma’nosini bildiradi va suyak strukturasining o‘zini tavsiflaydi.
“Foramen arcuale” yoki “arcuate foramen” complete suyak ko‘prigi
hosil qilib, vertebral artery groove yopiq kanalga aylanganda
anatomik jihatdan aniqroq termin hisoblanadi.

“Retroarticular canal” atamasi suyak kanalining superior
articular mass orqasida joylashuviga urg‘u beradi. Shu sababli ilmiy
maqolalarda “Kimmerle anomaly (orqa yoy/arcuate foramen)”
shaklidagi birlashtirilgan nomenklatura terminologik noaniqlikni
kamaytiradi.

Klassik morfologik tasnif. Eng sodda va amaliy klassifikatsiya
anomaliyani complete va incomplete shakllarga ajratadi. Complete
variantda superior articular process va posterior arch o‘rtasidagi
suyak ko‘prigi to‘liq birikib, arcuate foramen hosil qiladi.
Incomplete variantda bir yoki ikkala tomondan suyak o‘simtasi
mavjud bo‘ladi, biroq yopiq kanal shakllanmaydi. Keyinchalik
radiologik tasnifga calcified variant ham qo‘shilgan. Bunda
posterior atlanto-occipital membrane yo‘nalishida linear yoki
amorf mineralizatsiya ko‘riladi, ammo yetilgan suyak ko‘prigi hali
shakllanmagan bo‘ladi.
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2-jadval
Kimmerle anomaliyasi tasniflarining rivojlanishi
of the classifications of Kimmerle anomaly

Table 2. Development

Tasnif mezoni Variantlar Asosiy afzallik  Asosiy cheklov
. Kanal
To'liglik _Complete / Oddiy va morfometriyasini
incomplete reproduktiv .
bermaydi
Radoog STRRE] e crasvies
rivojlanish calcified hisobga oladi gisman subyektiv
. Jarrohlik Funksional
: Unilateral / 3 ; ]
Laterallik B planning uchun ahamiyatni
bilateral . h
muhim bermaydi
) V3 yo'nalishini
Lokalizatsiya Po7t§c;|;)1rb/"12;eral yaxshiroq Kam qo‘llanadi
tavsiflaydi
_ Thin /thick ~ Kanal geometrik uoi \oidatsiya
Morfometriya xususiyatini
complete PP - cheklangan
beradi
PP + VA normal / Klinik va jarrohlik Universal
Vaskulyar fenotip  kinking / stenoz / jihatdan standart mavjud
variant informativ emas

Complete va incomplete shakllarning klinik talqini. Tarixan
complete ponticulus ko‘proq klinik ahamiyatga ega deb garalgan,
chunki arteriya to‘liq suyak tunnel ichida goladi. Biroq bu taxmin
individual darajada doimo to‘g‘ri emas. Katta diametrli complete
arcuate foramen ichidagi arteriya erkin harakatlanishi mumkin.
Aksincha, qalin incomplete suyak spiculum bosh rotatsiyasi vaqtida
V3 segment bilan fokal konflikt hosil gilishi mumkin. Shuning
uchun zamonaviy yondashuvda complete/incomplete
klassifikatsiya boshlang‘ich morfologik tavsif bo‘lib qoladi, biroq
klinik riskni yakka o°zi aniglamaydi.

Unilateral va bilateral shakllar. Laterallik klinik va jarrohlik
planning uchun alohida ahamiyatga ega. Unilateral complete PP
mavjudligida aynan shu tomondagi vertebral artery dominant
bo‘lsa, anatomik topilmaning klinik og‘irligi potensial ravishda
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oshadi. Bilateral PP ikki tomonlama suyak tunnel mavjudligini
bildiradi, biroq ikkala vertebral arteriya uchun gemodinamik ta’sir
teng bo‘lishi shart emas. Shuning uchun zamonaviy CTA
baholashida PP lateralligi bilan vertebral artery dominantligi
birgalikda ko‘rsatilishi magsadga muvofiq.

Posterior va lateral ponticuluslar. Orga yoy vertebral
arteriyaning atlas posterior yoyi ustidagi gismiga tegishli bo‘lsa,
ponticulus lateralis lateral mass/transverse process yaginida
qo‘shimcha suyak kanal hosil qilishi mumkin. Ularning
kombinatsiyasi V3 segmentni ikki anatomik nuqtada cheklashi
mumkin. Bunday “double osseous constraint” modeli juda kam
uchraydi, biroq dinamik arterial kinking uchun biologik jihatdan
kuchli substrat bo‘lishi mumkin.

Zamonaviy morfometrik tasnif. CBCT va MSKT tasvirlari
anomaliyani miqdoriy baholashga imkon berdi. Complete arcuate
foramen uchun kraniokaudal balandlik, anteroposterior kenglik,
ko‘ndalang diametr, maydon, suyak ko‘prigining qalinligi va
posterior arch bilan birikish burchagi o‘lchanishi mumkin.
Olszewski tomonidan taklif etilgan “thin” va “thick” complete PP
modellari aynan shu morfometrik yondashuvni aks ettiradi. Biroq
morfometriyaning klinik ahamiyati hali to‘liq validatsiyalanmagan.
Kanal kichik bo‘lishi avtomatik stenozni anglatmaydi, chunki
vertebral artery diametri ham individualdir. Shu sababli eng
mantiqiy kelajak yo‘nalishi suyak kanal maydonini arterial tashqi
diametr bilan nisbatda baholashdir.

Klinik garashlarning evolyutsiyasi. Kimmerle anomaliyasiga
klinik munosabatni shartli ravishda to‘rtta paradigmaga ajratish
mumkin. Birinchi paradigma anomaliyani simptomlarsiz anatomik
variant deb ko‘radi. Ikkinchi paradigma uni vertebrobazilyar
yetishmovchilik, cervicogenic = headache va  vestibulyar
simptomlarning potensial sababi sifatida baholadi. Uchinchi
paradigma C1-C2 instrumentation davrida uni vertebral artery
injury uchun muhim anatomik risk sifatida tan oldi. To‘rtinchi,
zamonaviy paradigma esa incidental morfologik variant bilan
haqiqiy klinik neyrovaskulyar konfliktni ajratishga intiladi.

3-jadval
Kimmerle anomaliyasining taklif etilayotgan zamonaviy klinik fenotiplari = Table 3. Proposed contemporary clinical phenotypes of Kimmerle anomaly
Fenotip Anatomik topilma Klinik holat Vaskulyar dalil Talqin

KA-A PP mavjud Simptomsiz Yo'q Incidental anatomik variant
KA-S PP mavjud Nospetsifik simptom Yo'q Sababiylik isbotlanmagan
KA-V PP + V3 yagin konflikt Mos vertebrobazilyar simptom Statik vaskulyar o‘zgarish Potensial klinik ahamiyat
KA-D PP + V3 konflikt Pozitsion reproduktiv simptom Dinamik flow reduction Klinik ah?ggzgl dinamik
KA-O PP mavjud Simptom bo'lishi shart emas — C1-C2 operatsiyasi uchun

anatomik risk

Ushbu model validatsiyalangan xalqaro klassifikatsiya emas,
balki morfologik va klinik tushunchalarni birlashtirishga qaratilgan
konseptual taklifdir.

4. MUHOKAMA

Discussion

Kimmerle anomaliyasining ilmiy tarixini tahlil qilish bir
anatomik strukturaning tibbiyotdagi ahamiyati diagnostik va
jarrohlik texnologiyalariga qarab qanday o‘zgarishini yaqqol
ko‘rsatadi. Ahn va hammualliflarning nomenklatura va
embriologiyaga bag‘ishlangan sharhi [1] hamda zamonaviy tarixiy-
morfologik tadgiqotlar [26, 27] bu struktura Kimmerle eponimidan
avval ham anatomik adabiyotlarda ma’lum bo‘lganini ko‘rsatadi.
Shu sababli “Kimmerle anomaliyasi” tarixiy jihatdan qulay, lekin
“orga yoy” anatomik jihatdan ko‘proq neytral termin hisoblanadi.
Pyo va Lowmanning 1959-yildagi klassik rentgenologik tadgiqoti
[2] ushbu  strukturaning tibbiy tasvirlashdagi  o‘rnini
mustahkamladi. Selby va hammualliflar [3] oilaviy va populyatsion
belgilarni, Kendrick va Biggs [4] bolalar va o‘smirlardagi

uchrashni, Radojevi¢ va Negovanovi¢ [5] esa umurtqa arteriyasi
egati anatomiyasini o‘rganish orqali uning faqat gqarilikdagi

ossifikatsiya bo‘lishi hagidagi soddalashtirilgan qarashni
zaiflashtirdilar.
Lamberty va  Zivanovicning umurtqa arteriyasining

retroartikulyar suyak halqasi hagidagi anatomik ishi [6] va
Saunders hamda Popovichning oilaviy tadqiqoti [7] rivojlanish,
irsiy va filogenetik komponentlarga e’tibor qaratdi. Dugdale [8]
anomaliyani radiologik adabiyotda davom ettirdi, Stubbs [9] esa irq
va jins bo‘yicha tarqalish variabelligini ko‘rsatdi. Ushbu tarixiy
ishlar [2-9] zamonaviy meta-tahlillarda ko‘riladigan yuqori
heterogenlikning ildizlari yangi emasligini ko‘rsatadi. Tubbs va
hammualliflarning anatomik sharhi [10] hamda Paraskevas va
hammualliflarning makromorfologik tadqiqoti [11] orga yoyni
butun umurtqa arteriyasi egati anatomiyasi doirasida baholash
zarurligini ko‘rsatdi. Kim va hammualliflarning rentgenografiya va
uch o‘lchamli KTni birlashtirgan tadqiqoti [12] esa tasvirlash
metodining o°zi prevalensiya va morfologik klassifikatsiyaga ta’sir
qilishini tasdigladi. Young va hammualliflarning 2005-yildagi ishi
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Kimmerle anomaliyasi tarixidagi klinik burilish nuqtalaridan biri
hisoblanadi [13]. Anomaliya endi faqat rentgenologik topilma
emas, C1 lateral massasiga vint o‘rnatish paytida umurtqa
arteriyasiga real zarar yetkazishi mumkin bo‘lgan jarrohlik
anatomiya elementi sifatida ko ‘rila boshlandi. Keyinchalik Hong va
hammualliflarning uch o‘lchamli KT-angiografik tahlili [14] bu
qarashni yanada kengaytirib, orqga yoy va V3 segmentning
birgalikdagi uch of‘lchamli anatomiyasini operatsiyadan oldin
baholash zarurligini ko‘rsatdi. Cho tomonidan berilgan radiologik
ma’lumotlar [15] va Elliott—Tanweer meta-tahlili [16] Kimmerle
anomaliyasining “kam uchraydigan nugson” emasligini aniq
ko‘rsatdi.

Elliott va Tanweerning 16,7% umumiy tarqalish darajasi natijasi
anomaliyaning klinik talginiga fundamental ta’sir ko‘rsatadi:
populyatsiyaning taxminan har oltinchi kishisida morfologik
variant mavjud bo‘lishi mumkin bo‘lsa, nospetsifik bosh og‘rig‘i
yoki bosh aylanishining mavjudligi avtomatik sababiy bog‘lanish
sifatida talgin qilinishi mumkin emas [16]. Bu epidemiologik nugta
klinik ortigcha tashxislash xavfini ko‘rsatadi. Masalan, keng
tarqalgan bosh og‘rig‘i bilan keng tarqalgan anatomik wvariant
o‘rtasida statistik assotsiatsiya mavjud bo‘lishi mumkin, ammo
individual bemorda patofiziologik sababiylik uchun qo‘shimcha
dalil talab qilinadi.

Konus-nurli kompyuter tomografiyasi davri ushbu masalani
yanada aniglashtirdi. Bayrakdar [17], Geist [18], Chen [19] va
Sekerci [20] tomonidan bajarilgan tadqiqotlar rentgenografiyada
ko‘rilmagan gisman yoki tomonlama variantlarni uch o‘lchamli
tasvirlashda aniqroq identifikatsiya gilish mumkinligini ko‘rsatdi.
Shu sababli tarqalish darajasi fagat biologik populyatsion farq
emas, diagnostik metodga bog‘liq o‘zgaruvchi ham hisoblanadi
[17-20]. Tambawala va hammualliflar [21] servikogen bosh
og‘rig‘i bilan assotsiatsiyani o‘rgandilar, Giri va hammualliflar [22]
lateral tsefalogrammalar orqgali yuqori aniglanish chastotasini
ko‘rsatdilar, Saleh va hammualliflar esa 2917 KT tekshiruviga
asoslangan  katta  kohortda  anomaliyaning  zamonaviy
epidemiologik ko‘lamini aniqladilar [23]. Ushbu ishlarni birgalikda
talgin gilish shuni ko‘rsatadiki, Kimmerle anomaliyasi juda ko‘p
hollarda boshqa maqgsadda olingan radiologik tasvirda tasodifan
aniglanadi.

Pekala va hammualliflarning bosh og‘rig‘i va migren bo‘yicha
meta-tahlili [24] klinik simptomlar masalasiga muhim dalil qo‘shdi.
Foramen arcuale mavjud guruhda bosh og‘rig‘i ko‘proq uchragan.
Biroq meta-tahlildagi assotsiatsiyaning o0‘zi  mexanistik
geterogenlikni hal qilmaydi. Bosh ogrig‘i umurtqa arteriyasi
kompressiyasi, C1 nervining ta’sirlanishi, periarterial simpatik
chigalning ta’sirlanishi, servikal mushak-skelet disfunksiyasi yoki
boshqa birlamchi bosh og‘rig‘i buzilishi bilan bog‘liq bo‘lishi
mumkin [24]. Shu sababli zamonaviy klinik qarash “to‘liq PP
simptomatik, to‘liq bo‘lmagan PP simptomatik emas” kabi
soddalashtirilgan klassifikatsiyadan voz kechishi kerak. Arslan va
hammualliflarning jarrohlik xavf bo‘yicha tahlili [25] PPning klinik
ahamiyati simptomatik bo‘lmagan bemorda ham mavjud bo‘lishini
ko‘rsatadi. Bemor hech ganday vertigo yoki bosh og‘rig‘iga ega
bo‘lmasligi mumkin, biroq C1-C2 instrumental fiksatsiya vaqtida
PP uning umurtqa arteriyasi anatomiyasini o‘zgartirganligi uchun
juda muhim topilmaga aylanadi.

Xu va hammualliflarning 113 manbani gamrab olgan zamonaviy
sharhi [26] aynan shu ko‘p qirrali xususiyatni tasdiglaydi. PP bir
vaqtning o‘zida anatomik variant, potensial klinik simptom
substrati va jarrohlik xavfi ko‘rsatkichi bo‘lishi mumkin. Bu uch
rolni bir-biridan ajratmaslik ilmiy va klinik noaniqlikka olib keladi.
Olszewski ~ va  hammualliflarning  yangi = morfometrik
klassifikatsiyasi [27] ham tasniflarning evolyutsiyasi hagida muhim
xulosa beradi. Klassik to‘lig/to‘liq bo‘lmagan tasnif klinik amaliyot
uchun hali ham qulay, ammo zamonaviy yuqori fazoviy aniqlikdagi
tasvirlash suyak ko‘prigining qalinligini, kanal o‘lchamini va
shaklini qayd etish imkonini beradi. “Yupqa” va “qalin” to‘liq PP
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tiplari kelajakda vaskulyar xavf bilan bog‘lanishi mumkin, biroq
hozircha bunday sababiy korrelyatsiya yetarli klinik validatsiyaga
ega emas [27]. Gul va Atikning umurtqa arteriyasi diametri bilan
bog‘lig zamonaviy tadgiqoti [28] muhim konseptual yo‘nalishni
belgilaydi: suyak kanalining o‘lchami arteriya o‘lchamidan alohida
qaralmasligi kerak. Masalan, 5 mm yoysimon teshik 2,5 mm
diametrli dominant bo‘lmagan arteriya uchun keng bo‘lishi
mumkin, ammo 4,5 mm dominant V3 segment uchun nisbatan
cheklovchi bo‘lishi mumkin. Shuning uchun kelajakda “suyak
kanali-arteriya nisbati” kabi individual indekslar klassik
morfologik tasnifdan ko‘ra ko‘proq klinik axborot berishi mumkin.

Ordofiez-Cure va hammualliflarning 2025-yilgi faqat KT
ma’lumotlariga asoslangan meta-tahlili [29] orqa yoyning umumiy
tarqalish darajasini 21% atrofida qayd etib, to‘liq bo‘lmagan
PPning ko‘proq wuchrashini ko‘rsatdi. Bu natija tarixiy
rentgenografik tadqiqotlardan yuqoriroq bo‘lishi mumkin, chunki
KT qgisman suyak ko‘priklarini yaxshiroq aniqlaydi. Demak,
anomaliya tarqalish darajasining “o‘sishi” biologik hodisa emas,
kamida gisman diagnostik aniqlikning oshishi natijasidir [16, 17,
29]. Valenzuela-Fuenzalida va hammualliflarning 2026-yilgi
sistematik meta-tahlili [30] bu masalani kranioservikal klinik
ahamiyat bilan bog‘ladi. Zamonaviy epidemiologik tadqiqotlarning
eng katta xulosasi shuki, morfologik mavjudlik keng tarqalgan,
ammo klinik ahamiyatli fenotip bundan ancha kam bo‘lishi kerak.
Shuning uchun prevalensiya va “Kimmerle sindromining tarqalish
darajasi” bir xil tushuncha emas [29, 30].

Umurtqa arteriyasi variantlarini hisobga olmasdan Kimmerle
anomaliyasini zamonaviy tasniflash to‘liq bo‘lmaydi. Wakao va
hammualliflar [31] C1-C2 darajasidagi persistirlovchi birinchi
intersegmentar arteriya, fenestratsiya, yuqori joylashgan umurtqa
arteriyasi va anomal PICA kabi variantlarni uch o‘lchamli KT-
angiografiya yordamida ko‘rsatdilar. Bu anomaliyalar orqa yoyning
o‘zi bilan bog‘liq bo‘lmasligi mumkin, ammo birgalikda operativ
xavfni keskin o‘zgartiradi. Elgafy va hammualliflarning shu
tomondagi yoysimon teshik va yuqori joylashgan umurtqa
arteriyasi kombinatsiyasi haqidagi ishi [32] aynan shu kompleks
xavf modelini ko‘rsatadi. Klinik anatomiyaning zamonaviy
konsepsiyasida “PP bor” degan xulosa yetarli emas; “PP qaysi
tomonda, gaysi arteriya uning ichidan o‘tadi, arteriya dominantmi,
yuqori joylashgan konfiguratsiya bormi va C2 pedikulasi
xavfsizmi?” degan savollar birgalikda hal gilinishi kerak. Natsis va
hammualliflarning keng morfometrik klassifikatsiyasi [33]
atlasning orqa yoyi va umurtqa arteriyasi egatini bir butun anatomik
koridor sifatida ko‘rishga imkon beradi. Ushbu yondashuv
kelajakdagi klassifikatsiya fagat ponticulus shakliga emas, balki
“Cl orga neyrovaskulyar koridor fenotipi”ga asoslanishi
mumkinligini ko‘rsatadi.

Zhang va hammualliflar [34] va Song va hammualliflar [35] PP
mavjud holatlarda C1 vinti trayektoriyasi hamda oksipitoservikal
spondilodez anatomiyasini morfometrik baholab, individual
rejalashtirish konsepsiyasini mustahkamladilar. Ushbu jarrohlik
ishlar shuni ko‘rsatadiki, Kimmerle anomaliyasi simptomatik
bo‘lishi shart emas, biroq operatsion anatomiyada klinik jihatdan
yuqori ahamiyatga ega bo‘lishi mumkin. Lukianchikov va
hammualliflarning simptomatik umurtqa arteriyasi kompressiyasi
holati [36] esa evolyutsiyaning boshga tomonini aks ettiradi.
Tanlangan bemorda orga yoy va ponticulus lateralisning
kombinatsiyasi V3 segmentning bosh holatiga bog‘liq bukilishini
yuzaga keltirgan va jarrohlik dekompressiyasi klinik yaxshilanish
bilan bog‘langan. Bunday ishlar morfologik variantning ayrim
hollarda haqiqiy dinamik neyrovaskulyar sindrom substrati bo‘lishi
mumkinligini ko‘rsatadi [36].

Ammo individual klinik holat bayonlarini keng populyatsiyaga
ekstrapolyatsiya qilish noto‘g‘ri bo‘ladi. Kimmerle anomaliyasi
mavjud minglab simptomsiz bemorlar borligi sababli simptomatik
kasallikni aniqlashda yuqori diagnostik chegara talab gilinadi.
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Zamonaviy klinik qarashda uch xil tushunchani ajratish
magsadga muvofiq.

Birinchisi — Kimmerle anatomik varianti, ya’ni tasodifiy
topilgan orqa yoy.

Ikkinchisi — Kimmerlening jarrohlik xavfi anatomiyasi, ya’ni
simptom bo‘lmasa ham C1-C2 instrumental jarrohlik uchun muhim
bo‘lgan suyak-tomir konfiguratsiyasi.

Uchinchisi — Kimmerle bilan bog‘liq klinik ahamiyatli
neyrovaskulyar konflikt, ya’ni morfologik tuzilma, mos simptom
va vaskulyar-funksional dalil bir-biriga mos keladigan holat.

Bu semantik ajratish kelajakdagi ilmiy tadqiqotlarda ham
muhimdir. “Kimmerle anomaliyasi bo‘lgan bemorlar” nomi ostida
faqat radiologik topilmaga ega bemorlarni haqigiy gemodinamik
sindromli bemorlar bilan bir guruhga qo‘shish natijalarning katta
heterogenligiga olib keladi.

4-jadval

Kelajakdagi Kimmerle anomaliyasi klassifikatsiyasiga kiritilishi magsadga
muvofiq bo‘lgan komponentlar ' Table 4. Components advisable for
inclusion in a future classification of Kimmerle anomaly

Domen Baholanadigan parametr
Morfologiya To'lig, to'lig bo‘lmagan, kalsifikatsiyalangan
Laterallik 0O'ng, chap, ikki tomonlama

Lokalizatsiya Orga, lateral, kombinatsiyalangan

Kanal balandligi, kengligi, maydoni, suyak ko‘prigi

Morfometriya A
galinligi

Vaskulyar anatomiya VA diametri, dominantlik, gipoplaziya, bukilish

FIA, fenestratsiya, anomal PICA, yugori

Qo'shimcha variant joylashgan umurtga arteriyasi

Simptomsiz, bosh og'rig'i, vestibulyar, orga gon

Klinik fenotip aylanish havzasiga oid

Bosh rotatsiyasida ogimning kamayishi

Dinamik komponent mavjudiyo'q

C1-C2 vint trayektoriyasi bilan konflikt

Jarrohlik komponent mavjudlyo'q

Bunday ko‘p domenli model klassik tasniflarni bekor gilmaydi.
Aksincha, to‘lig/to‘liq bo‘lmagan tasnif uning birinchi va eng sodda
qatlami bo‘lib qoladi. Maqolaning asosiy nazariy natijasi Kimmerle
anomaliyasi konsepsiyasining uch bosqichli transformatsiyasidir:

morfologik variant - jarrohlik anatomik xavf — tanlangan
dinamik neyrovaskulyar fenotip.

Aynan shu evolyutsiya anomaliyaga nisbatan garama-qarshi
garashlarning nega mavjudligini tushuntiradi. Rentgenolog uchun u
ko‘pincha tasodifiy anatomik topilma. Umurtqa pog‘onasi
neyroxirurgi uchun u C1 fiksatsiyasi vaqtida potensial arterial xavf.
Vaskulyar nevrolog uchun esa juda kam sonli tanlangan bemorlarda
holatga bog‘liq orqa qon aylanish havzasi sindromi substrati
bo‘lishi mumkin. Shuning uchun zamonaviy ilmiy terminologiyada
“Kimmerle anomaliyasi klinik ahamiyatga ega” degan umumiy
jumladan ko‘ra, qaysi klinik kontekst nazarda tutilayotganini aniq
ko‘rsatish magsadga muvofiq.
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5. XULOSA

Conclusion

Kimmerle anomaliyasi haqidagi ilmiy garashlar bir asrdan ortiq
vaqt davomida sezilarli evolyutsiyani boshdan kechirdi. Dastlab
atlas orqa yoyining anatomik varianti sifatida tasvirlangan suyak
ko‘prigi rentgenografiya rivojlanishi bilan klinik tasvirlash
obyektiga aylandi, keyinchalik esa populyatsion, antropologik va
evolyutsion nuqtai nazardan o‘rganildi. Klassik to‘liq va to‘liq
bo‘lmagan tasniflari hozirgacha asosiy morfologik klassifikatsiya
sifatida saqlanib golgan bo‘lsa-da, zamonaviy KT va konus-nurli
KT morfometriyasi anomaliyaning kanal diametri, suyak ko‘prigi
qalinligi va fazoviy konfiguratsiyasini batafsil baholash imkonini
yaratdi.

C1-C2 instrumental fiksatsiya texnologiyalarining rivojlanishi
Kimmerle anomaliyasini spinal neyroxirurgiyada muhim umurtqa
arteriyasi shikastlanishi xavfi omiliga aylantirdi. Zamonaviy KT-
angiografiya va funksional gemodinamik diagnostika esa
anomaliyaning klinik talqginini yanada chuqurlashtirib, morfologik
topilmaning o°zi simptomlarning sababiyligini isbotlamasligini
ko‘rsatdi. Shuning uchun hozirgi bosgichda Kimmerle
anomaliyasini uch xil klinik kontekstda baholash maqsadga
muvofiq: tasodifiy anatomik variant, C1-C2 jarrohligi uchun
muhim suyak-tomir anatomiyasi va juda tanlangan bemorlarda
dinamik neyrovaskulyar konfliktning anatomik substrati.
Kelajakdagi klassifikatsiyalar suyak ko‘prigining to‘liq yoki to‘liq
bo‘lmagan ekanligi bilan cheklanmay, uning morfometriyasi,
lateralligi, umurtqa arteriyasi dominantligi, qo‘shimcha vaskulyar
variantlar, simptomatik fenotip va dinamik gemodinamik
ahamiyatini birlashtirishi kerak.
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Purpose and research problem

Kimmerle anomaly is an anatomical variant of the atlas in which a
partial or complete bony bridge forms over the groove of the vertebral
artery on the posterior arch of C1, converting the open groove into a
partial or complete bony canal that contains the V3 segment of the
vertebral artery, the suboccipital nerve and periarterial soft tissue. In the
nineteenth and twentieth centuries the structure was studied mainly as
an anatomical and radiographic finding, but its relationship with the V3
segment, the suboccipital nerve and the surgical anatomy of the
craniovertebral junction later turned it into a clinically relevant entity.
The literature describes the same variant under many names —
ponticulus posticus, posterior bony bridge of the atlas, arcuate foramen,
retroarticular canal, retroarticular vertebral artery ring and Kimmerle
anomaly — which complicates comparison of studies. The aim of this
review was to trace the history of the discovery of Kimmerle anomaly,
the development of its classifications and the evolution of clinical
concepts about its significance.

Materials and methods

The work was performed as a structured narrative review. Classical and
contemporary publications on the historical anatomy, radiology,
anthropology, epidemiology, clinical neurology, vertebral artery
anatomy and craniovertebral surgery related to Kimmerle anomaly
were analysed. The search covered the terms ponticulus posticus,
arcuate foramen, Kimmerle anomaly, bony bridge of the atlas arch,
vertebral artery groove, C1 lateral mass screw placement,
craniovertebral junction, vertebral artery compression and related
anatomical classifications. Historical anatomical and radiographic
studies were compared with modern computed tomography, CT
angiography, cone-beam CT, morphometric studies, systematic reviews
and meta-analyses. The historical evolution was conditionally divided
into the period of anatomical observation, the period of radiographic
identification, the epidemiological and morphological period, the
period of the surgical-risk concept and the current period of
neurovascular phenotyping. Classifications were compared using three
main criteria: completeness of the bony bridge, laterality and
morphometry. When modern clinical approaches were evaluated, the
morphological finding, its relationship with the vertebral artery, the
reproducibility of symptoms and evidence of functional haemodynamic
change were considered together.

Results and discussion

Scientific views of Kimmerle anomaly passed through several stages:
description of the anatomical variant, radiographic identification, study
of population prevalence, classification of complete and incomplete
forms, recognition of the surgical risk associated with C1
instrumentation and, most recently, the concept of dynamic
neurovascular conflict. With the development of CT, CT angiography
and three-dimensional reconstruction, the anomaly became an object of
morphometry and preoperative planning. Terminology evolved as well:
the term ponticulus posticus is now considered more accurate for the
bony bridge itself, whereas arcuate foramen designates the bony
opening formed when the bridge is complete. The simplest and most
practical classification divides the anomaly into complete and
incomplete forms; later systems added unilateral and bilateral forms,
posterior and lateral ponticuli, and quantitative morphometric
parameters obtained with cone-beam CT and multislice CT, such as
canal diameter, bridge thickness and spatial configuration. Large meta-
analytic data cited in the review give an overall prevalence of 16.7%,
which shows that the anomaly is common and that its presence alone
cannot explain symptoms. The authors summarise the clinical evolution
in a proposed set of phenotypes ranging from an asymptomatic
incidental anatomical variant to a morphologically and
haemodynamically confirmed symptomatic neurovascular conflict, and
they stress that this model is a conceptual proposal rather than a
validated international classification. The discussion shows that the
development of C1-C2 instrumented fixation made the anomaly an
important risk factor for vertebral artery injury during C1 lateral mass
screw placement, and that individual case reports of symptomatic
compression should not be extrapolated to the whole population. The
authors therefore distinguish three concepts: the Kimmerle anatomical
variant, the surgical-risk anatomy relevant to C1-C2 instrumentation
even in the absence of symptoms, and a clinically significant Kimmerle-
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related neurovascular conflict confirmed by morphology, symptoms
and functional findings. A multi-domain model covering morphology,
laterality, morphometry, vertebral artery anatomy and dominance,
accompanying vascular variants, clinical phenotype and dynamic
haemodynamic significance is proposed for future classifications.

Conclusion and contribution

Scientific concepts of Kimmerle anomaly have changed considerably
over more than a century. The bony bridge, first described as an
anatomical variant of the posterior arch of the atlas, became an object of
clinical imaging with the development of radiography and was later
studied from population, anthropological and evolutionary points of
view. The classical division into complete and incomplete forms
remains the basic morphological classification, while modern CT and
cone-beam CT morphometry allow detailed assessment of canal
diameter, bridge thickness and spatial configuration. The development
of C1-C2 instrumented fixation turned the anomaly into an important
risk factor for vertebral artery injury in spinal neurosurgery, and modern
CT angiography and functional haemodynamic diagnostics showed that
the morphological finding alone does not prove symptom causality.
Kimmerle anomaly should therefore be evaluated in three clinical
contexts: as an incidental anatomical variant, as bone-and-vessel
anatomy important for C1-C2 surgery, and, in carefully selected
patients, as the anatomical substrate of a dynamic neurovascular
conflict. Future classifications should integrate morphometry,
laterality, vertebral artery dominance, accompanying vascular variants,
the symptomatic phenotype and dynamic haemodynamic significance.
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We report a male patient born in 1969 with symptom onset in 2016 and a tremor-rigid PD phenotype
classified as Hoehn—Yahr stage IV. Case Report. At admission, the predominant manifestations
included persistent upper-limb tremor, hypokinesia, muscular rigidity, hypomimia, freezing of gait,
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Annotatsiya. Kirish. Miyaning chuqur stimulyatsiyasi (DBS) Parkinson kasalligida dori vositalari
bilan yetarli nazorat gilinmaydigan tremor, rigidlik, bradikineziya va rivojlangan motor buzilishlarda
qo‘llaniladigan funksional stereotaktik neyroxirurgik usuldir. Ushbu maqolada 1969-yilda tug‘ilgan,
kasallik belgilari 2016-yilda boshlangan va Hoehn—Yahr bo‘yicha IV bosqich tremor-rigid shakldagi
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Parkinson kasalligi bo‘lgan erkak bemor holati keltiriladi. Klinik holat. Gospitalizatsiya vaqtida
qo‘llarning doimiy titrashi, gipokineziya, mushak rigidligi, gipomimiya, freezing of gait, propulsiya,
retropulsiya, lateropulsiya, yigilishlar bilan kechuvchi postural beqarorlik, oyoglardagi kuchsizlik va
vegetativ buzilishlar ustun bo‘lgan. Konservativ davoga qaramay simptomlar kuchaygan. 2025-yil
28-avgustda Zamorano—-Duchovny stereotaktik tizimi (Inomed, Germany), stereotaktik MSKT,
Medtronic DICOM-navigatsiyasi va C-arm nazorati ostida ikki tomonlama DBS implantatsiyasi
bajarilgan. Operatsion protokolga ko‘ra elektrodlar talamusning orqa ventrolateral yadrolari
proyeksiyasiga o‘rnatilgan. Impuls generatori o‘ng ko‘krakning yuqori gismiga joylashtirilgan.
Xulosa. Mazkur holat rivojlangan tremor-rigid Parkinson kasalligida individual stereotaktik
rejalashtirishning ahamiyatini va tremor, rigidlik, bradikineziya, yurish, muvozanat hamda
funksional mustaqillikni alohida baholash zarurligini ko‘rsatadi. Ishchi qo‘lyozmada hujjatlarda
mavjud bo‘lmagan standart shkala va dasturlash ko‘rsatkichlari modellashtirilgan bo‘lib, ilmiy
nashrdan oldin haqiqiy ma’lumotlar bilan almashtirilishi kerak.

Kalit so‘zlar: Parkinson kasalligi; DBS; miyaning chuqur stimulyatsiyasi; talamus; tremor; rigidlik;
stereotaksiya; neyromodulyatsiya; MDS-UPDRS; neyroreabilitatsiya

AJIVEB Manucyp A6ayxonukosuu’ ©, Cautr O3THOPK?

! CneyuanusupogaHHbIii HaQyUHO-NpaKmu4ecKull yeHmp Hellpoxupypeuu u Hetlipopeabuiumayuu npu
CamapKkaHockom 20cydapcmeeHHOM MeOUyuHCKoM yHusepcumeme, CamapkaHo, Y3bekucmaH

2 Meduyunckuii pakynbmem Ynusepcumema Anmbin6aw, kagpedpa Helipoxupypeuu, Cmambyn,

Annoranus. Beesienve. ['nybokast ctumysisiust Mo3ra (DBS) siBisieTcst MeTOZOM (pyHKI[OHA/IBHOM
CTepeoTaKCHYeCKOi HelpOXWPYPruy, TpUMeHseMbIM Y TIJaTeTbHO OTOODAaHHBIX MAlUeHTOB C
6omesHpt0  IlapKMHCOHa TIpM  WHBAIMJW3MPYIOLIEM TPEMOpe, BbIDAKEHHOH pPUTMAHOCTH,
Opa/jK1He3ny, MOTOPHBIX (VIYKTyaljsix M HeAOCTAaTOUHOM KOHTpOJie CHMITOMOB Ha (oHe
(apmaxoteparuu. [1pesicTaByieH KITMHIYECKHH Clydail My>kunHbl 1969 roga poxkzieHus ¢ fe6rotom
3aboneBanusi B 2016 roay u Tpemop-puruaHbIM heHotrnom 6osesHu IlapkuHcoHa IV craguu no
Hoehn-Yahr. Knunnueckuii ciayuail. K MOMEHTy rocnuTanu3aluyl JOMUHUPOBAIU IIOCTOSHHBIN
TPeMOp DYK, 'MIIOKHMHe3Ws], MblIllleqHasi pUrHAHOCTb, THIOMUAMUS, freezing of gait, mpomysbcus,
PEeTPOITyJIbCHS U JIaTEPOITY/IbCHS, TIOCTYpasIbHasi HeyCTOHUYMBOCTB C STTM30/laMH MafleHHH, c1aboCTh B
HIDKHUX KOHEUHOCTSIX M BereTaTUBHble HapylleHUs. HecMOTps Ha TIIOCTOSIHHBINA IIpHeM
NPOTHBONAPKMHCOHWYECKHUX TIperiapaToB, CUMIITOMATHKa NporpeccupoBana. 28 asrycra 2025 roza
BBINIOJIHEHA /IBYCTOPOHHsIs1 pamouHasti DBS ¢ ucnonb3oBaHMeM CTepeOTaKCHYeCKOM CHUCTeMbl
Zamorano—Duchovny (Inomed, Germany), crepeorakcuueckoii MCKT, DICOM-HaBurauyu
Medtronic u wnHTpaoneparyonHoro C-arm KoHTposis. CoryiacHO OreparjioHHOMY NpOTOKOITY,
3/1eKTPO/ibl UMIIIAHTHPOBaHbI B MPOEKLIMIO 3a/JHeBeHTpo/IaTepaibHbIX sifep Tanamyca. ['eHepaTop
WMITY/IbCOB pa3MellleH B TMpaBOd BepxHel rpyaHod o6mactu. 3akmoueHve. KiunHuueckoe
HabmozieHne JleMOHCTpUpYeT TpaKTUYeCcKoe 3HaueHue VHZAWBU/yalnu3UPOBaHHOTO
CTepeoTaKCHYeCKOTo IIAHUPOBaHUsI TPU BbIPaKEHHOM TPEMOp-PUTHIHOM (eHoTHIe Oose3HU
[MTapkuHCOHa W HEOOXOJAWMOCTb pasfieibHOM OIeHKH 3(dekTa Ha TPeMop, pPUTHIHOCTb,
OpafvKHHe3no, MOXOJKY, paBHOBecHe W (PYyHKIMOHATBHYIO CaMOCTOSITeNBHOCTB. [Jlyisi paboueit
BePCUM PYKOIHUCH OTCYTCTBYIOIIMe CTaHAapTU3UpOBaHHble WIKalbHble U IPOrpaMMUpYIOLMe
rapameTpbl Ipe/CTaBleHbl KaK MOJE/IMPOBAHHbIe 3HAY€HUs U [JO/DKHBI OBITb 3aMeHeHbI
(hakTHUeCKNMH JaHHBIMH TIepeJi HayuHOH 1myb/mKarueit.

KnroueBbie cioBa: 6ose3nb [lapkuHcoHa; riybokast crumysisitist Mosra; DBS; Tanamyc; Tpemop;
PUTHIHOCTB; CTepeoTakcus; Heiipomogynsius; MDS-UPDRS; Helipopeabunuraryst

O0TOOpaHHBIX — TAalMeHTOB  pacCMaTpUBAaeTCsl  XUpYpruueckas

ALIEV et al.
PYCCKUNI
Typyus

1. BBEAEHVE

Introduction

Bone3us IMapkuHcoHa (BIT) npeacTaBnsieT cob0ii XpoHHUUECKOe
rporpeccupyoliee Helipo/iereHepaTUBHOE 3aboneBaHue,
K/TIOUEeBbIMH 1aTOMOPQOJIOrHUeCKMMHU 0COOEHHOCTSIMH KOTOPOTr0O
SIBJISTFOTCS lereHepanys Jo(aMIUHepruueckux HelMpoHOB substantia
nigra pars compacta M TOC/AeAylollee  HapylleHHe
(yHKIVOHAIBHON OpraHu3anyy 6a3asbHO-TaHIIMOHAPHO-TalaMo-
KOPTUKa/IBHBIX ceteld [1,2]. Hapsiny ¢ 6pagukuHesueld, TpeMopoM
TOKOSI ¥ MBIIIEYHON PUTHJHOCTBIO, TI0 Mepe MpOorpecCUpoBaHUs
3a00/1€BaHMsl  BO3pPAcCTalOT  BBIPAKEHHOCTb  TIOCTYpajbHOU
HEYCTOWUMBOCTH, HapylleHuit xomwbbi, freezing of gait,
BereTaTUBHOW  JUCHYHKLUU u HEeMPOIICUX0I0TUYeCKUX
riposiByieHni [1-3].

®dapmMakoTepanus, IIpeXkAe BCEro JieBOJOMNa-CcojeprKalye
PEXUMBI, OCTAaeTCs OCHOBOW CHMIITOMAaTHUecKoro jeueHus: BII.
O/{HAaKO y YaCTH MAILMEeHTOB C [IUTE/ILHO TeKyI[UM 3ab0/1eBaHHeM
(hopMUpYeTCS HeZOCTaTOUHBIM KOHTPOJb TPEMOPA, MOTOPHBIE
(yKTyanyy, JieKapCTBeHHbIe [VCKWHE3UW WM HerpuemseMast
(hyHKL[MOHa/IbHAsl 3aBUCUMOCTh. B TakuxX CUTyalusix y TIIaTebHO

Helipomoaynsnus [4-7].

Deep brain stimulation (DBS) mpexcraBisier  coboit
DETy/IMPYEMYI0 U UYaCTUUHO 0OPaTUMYH HeHpPOMOAYJISLIOHHYIO
TeXHOJIOTHIO, OCHOBAaHHYI0 Ha XPOHHMYECKOH 3JIeKTpPHUeCcKOH
CTUMYJISIMN TJIyOOKMX MO3rOBBIX CTPYKTyp. Hanbosee mmpoko
npu BII wucnone3ytorcs cybranamuueckoe sigpo (STN) w
BHyTpeHHMI cermeHT 6negHoro miapa (GPi). BeHrtpanbHble
MOTOpHBIE OTZenbl Tajamyca, BKItodas ventral intermediate u
npunexargyto ventrolateral thalamic region, wucTopuyecku
MIPUMEHS/IUCh TIPeMMYILeCTBeHHO /s KOHTPOJISI BBIPaKEHHOT'O
Tpemopa [8-10].

BeiGOp MHIIEHH [IO/DKEH  OMpejessTbCs  KIMHAUeCKUM
¢henoturiom, npeobsiazjlaHeM TpeMopa Wi AUCKUHe3UH, CTelleHbI0
JIeBO/[0TIA-UyBCTBUTETLHOCTH, KOTHUTHBHO-TICUXMaTPHUeCKHUM
npoduneM U MHAUBHZYaIbHON HelipoaHaToMueil. Tanamuueckas
CTUMYJ/IALMS criocobHa obecrieunBaTh BBIPOXKEHHOE I107laBJ/IeHHE
TpeMopa, OJJHAaKO ee B/WsIHMe Ha OpaJVKHHE3WI0, PUTHUAHOCTb U
aKCHajIbHble CUMITOMBI, KaK MpaBU/IO, MeHee KOMILIEKCHO, ueM
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rpu STN- unu GPi-DBS [8-10]. [To3TOMy KIMHUUYECKUN HUCXO[,
HEoOXOJUMO OIleHMBaTb MHOTOMEDHO, a He TONbKO [0
CyOBEKTUBHOMY YMEHbBIIIEHUIO TPEMOPA.

2. KMTMHUYECKUIA CNYYAN

Case report

IMagueHT MyXcKoro moma, 1969 ropa poxaeHws, ObuT
TOCMUTaJIN3UPOBaH B Helpoxupypruueckoe oTJesieHre
MHOTONpo(UIbHON KMMHUKY CaMapKaH/CKOTr'0 TOCy1apCTBEHHOTO
MeJULIMHCKOro yHuBepcuteTa B aBrycre 2025 roga. Ilo gaHHBIM
aHaMHe3a, MepBble TPOsiBIeHUs 3a0osieBaHust MOSBUINCE B 2016
rogy. CaM maiueHT CyObeKTHBHO CBsi3bIBasl 10T CHMITTOMOB C
repeHeCeHHbIM paHee OKOrOM KUCTH, OJHAaKO IPUUYMHHAs CBSI3b
[JAHHOTO  COOBITMST C  pa3sBUTHEM  HeHpo/iereHepaTUBHOTO
3abosieBaHMsl He yCTaHaB/MBaiach. HayaabHBIMU MPOSIBJIEHUSMU
O6bu cmabocTh W TPEMOpP TMPaBOMl pyKH; B TIOC/AEAYHOLIEM
MPUCOEUHWINCL  C1aboCTh B KOHEUHOCTSX,  HapyIleHHe
PaBHOBECHS U [TPOrPeCCUPYIOILjee OrpaHUYeHHe XO/bObI.

K MOMeHTy rocnuranu3alyy nalueHT pebsBIsi Kaao0bl Ha
TOJIOBHYIO 60JIb ¥ TOJIOBOKPY>KEHHeE, TIOCTOSIHHOE [IPOXKaHHe PYK,
€1ab0CTb B HIDKHUX KOHEYHOCTSIX, 3HauuTeJbHOe 3aTpyZAHeHHe
TIO//lep’)KaHusT PaBHOBECHST B TIOJIOKEHUM CTOSI U TIPU Xogpb0e,
SMU307bI  HENpOW3BOJIBHBIX  JBIDKEHWH  II7IeUeBOTO  MOsiCa,
HEBO3MO)KHOCTb CBOEBPEMEHHO OCTAHOBUTL HauaToe JIBIDKEHHE,
najeHuss U oOmyr cnabocte. BereraTwBHas  AUCOYHKLMS
TMPOSIB/ISI/IACh 3ar0OpaMH M SMM30,aMH1 331eP>KKH MOUEHCITyCKaHHsL.
[lo  XUpYpruueckoro BMeLIaTeNbCTBA MALMeHT IOCTOSHHO
npunrman Konfundus o 1 Tabnetke 3 pa3a B CyTKH ¥ LIUK/IO0J
(trihexyphenidyl) mo 1/2 Tabnetku 2 pa3a B cyTku. HecMoTpsi Ha
MPOBOJVIMYIO Teparvio, B TIOCJAe[HHEe MeCsibl OTMeuasoch
MPOrpecCcpoBaHUe [BUTaTeJbHONW CHMIITOMAaTHKH, YTO CTaso
OCHOBaHUEM /sl TOCIUTAIM3aLMKd M PacCMOTPEHHsl BOIpOCca O
XUPYPrU4ecKoM JIeUeHUH.

ITpy comMaTHUeCcKOM OCMOTpe 00liee COCTOSIHME OLieHWBAI0Ch
Kak cpenHeii Tsbkectd. Co3HaHue sicHoe. [lynbc - 80 yp/muH,
aprepuanbHoe [aBineHve - 120/80 MM pr. cT. /[bIixaHue
CaMOCTOSITe/IbHOE, HaJ, JIETKUMH BBICIYLINBANIOCh Be3UKY/ISIPHOE
nmeixanve. JKUBOT MATKui u 6e300/e3HeHHBIN. AMMETUT ObUT
CHIKeH. MeHUHrea/lbHble CUMIITOMBI OTCYTCTBOBAJIU.

B HeBposoruueckom cTaTyce ONpefie/si/IMCh BbIpaKeHHas
TUIOKUHEe3Hs, MblIlleYHasi PUTUHOCTb, TPeMOP I10KOs1, TUIIOMUMUS
U I/TaCTUYeCKOe TIOBbIIIEHHE MBILIeYHOro ToHyca. IToxoaxa Oblna
MEeJIKOIIAroBol, C ()eHOMEHOM «IIPWIMIAHUSI CTOM K TIOMy»
(freezing of gait) u BbIP&)KeHHBIM HapyllleHueM
aBTOMaTH3UPOBaHHBIX IOCTypaibHbIX peakuui. IIpy BHelHeM
TOMUKe  BBIAB/SUINCH  TIPOMYJIbCHS,  JIaTepPONy/IbCHST U
petpomnyJibcusi. KoopiuHaTopHbIe MpoObl BBINOHSINCH C rpy6oi
vHTeHIel. OyHKIMM YepenHbIX HepBoB [-XII cymjectBeHHO He
HapyIlIeHbl, CyXOXU/IbHBIE pedieKChl BBI3bIBA/IICH CHMMETPHUHO.
Cocrostnue cootBeTcTBoBano IV craauu mo Hoehn—Yahr;
Karnofsky Performance Status coctasnsin 70 6ansos.
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Ta6nuuya 1
OCHOBHBIE K/IMHUKO-aHAMHECTHUeCKHe XapaKTepUCTUKH MaljieHTa
Table 1. Main clinical and anamnestic characteristics of the patient

Mokasartenb XapakrepucTuka
Mon My»Kckoit
[op, poxaeHus 1969
[Le6toT 3a6oneBaHns 2016
[nnTenbHOCTb 60N1E3HN K MOMEHTY OKono 9 net

DBS

HauanbHblii cuMNTOM CnabocTb 1 Tpemop npasoit pykn

Tpemop-purnaHas, ¢ BbIpaXeHHbIM

KnuHunyeckas opma NOCTYpasbHO-KUHETUYECKNM

KOMMOHEHTOM
Hoehn-Yahr IV cTagus
Karnofsky Performance Status 70 6annos

Tpemop nokos, rMnoKnHesus,

OCHOBHble MOTOpPHbIE CUMNTOMbI
PUrMgHoOCTb, rMnoMnMna

Freezing of gait, nponynbcus,
naTteponynbCcusi, peTponybeus,
nageHus

AKcnanbHble HapyLUeHus

3anopbl, aNM30£pl 334ePXKKN

BereTtatvBHble HapyLleHns
py Mo4yeuncnyckaHus

Konfundus 1 Ta6. 3 pa3a/cyT;

MpeAonepaunoHHas Tepanus trihexyphenidyl 1/2 Ta6. 2 pa3a/cyT

2.1. NpeponepayoHHaA ANArHOCTUKA U KIIMHUYECKas
OLleHKa

BricokononbHast MPT rosioBHOro Mo3sra ¢ KOHTpacTUpPOBaHUEM
B  TIpeJONepaljioHHON  [JOKYMEHTAal[id  OMNMChIBAJaCh  KakK
COOTBETCTBYIOLL[asl KJIMHUYECKOMY CHUHZDOMY IapKUHCOHU3Ma;
JIOTIONIHUTE/IBHO ~ YKa3blBJIMCh ~ TIPU3HAKM  IiepeOpanbHOi
MHKPOAHTMOTIaTHH 1 0COOEHHOCTH CUTHasIa B IPOeKLMK substantia
nigra, o603HaueHHbIe B TIPOTOKOJIe KaK «CUMIITOM JIACTOYKUHOI'O
XBOCTa». 3HaYMMOW OOBEMHOW MaTo/NorWH, KoTopas Morsa Obl
OOBSICHUTb ~ CUMITOMBI ~ BTOPUYHBIM  TAPKUHCOHU3MOM, B
TMpe/iCTaB/IeHHbIX JOKYMeHTaX He OTMeUeHO.

B mpepomepalMoHHBIX  1abOpPaTOPHBIX — UCC/IeIOBAHUSX
remoriobun coctasisn 118 r/n, sputporutel - 4,92x10A12/7,
JIEWKOLUTHI - 6,56x10/9/1, CO3 - 15 Mmm/u. Bumipy6us cocTaBisit
13,5 Mxmonb/i, KpeaTunvH - 102,8 MKMosb/1, MoyeBuHa - 10,5
MMote/J1. TIpoTpoM6OrHOBEI UHAEKC - 94%, INR - 1,12. I'pymma
kpoBu B(IIT) Rh-positive; ckprnunrossle Tectel Ha HBsAg u HCV
ObLTM OTPULIATETEHBIMU.

Ta6nuua 2
IpezoneparioHHbIe 1abopaTopHbIe NOKasaTean
laboratory parameters

Table 2. Preoperative

Mokasartenb 3HauyeHue
F'emorno6uH 118 r/n
SpUTpOLUTBI 4,92x10%%/n
NelikouuTbl 6,56x10°/n
CO3 15 mm/y
Bunupy6uH 13,5 MKmoOnb/n
KpeaTuHuH 102,8 mkmonb/n
MoueBuHa 10,5 mmonb/n
MpoTpombrHoBOE Bpemsi 17c
MpPOTPOMBUHOBBI NHAEKC 94%

INR 1,12

pynna Kposwu
HBsAg / HCV

B (Ill) Rh+
OTpuuarenbHble

2.2. HelipoBu3syanusayus 1 ctepeoTakcuyeckoe
nnaHuposaHune

IIpeponepanonHas MPT  ucrnosb3oBanach  [Jjisi  OLIEHKH
CTPYKTYPHOUM aHaTOMUH M UCK/IOUeHUst rpyboii BHYTprUepernHon

45



ALIEV et al.

narosioruu. Ilpyu DBS nnanvpoBaHye MUIIeHU 10/DKHO YYUTHIBATh
He TOJBKO aTjacHble KOODAMHATBHl, HO Y WHAUBUAYAIbHYIO
KOH(UTypalyio JKelyZl0YKOBOW CHUCTeMbI, TIyOWHHBIX sifiep U
COCYJMCTO-CyNbKasbHOW aHatomuu [11, 12]. B meHb omepaiuu
[0C/le  YCTaHOBKM paMOUYHON CTepeoTakCUUeCKOM CHCTeMbl
BbinmosiHeHa MCKT ronoBHoro mosra. DICOM-faHHbIe ObUTH
3arpy’keHbl B HelPOHABUTalL|MOHHYIO CHCTeMy, IIOC/le 4ero
CTepeoTaKCcHMuecKue target points YTOUHSUINCh TP TIOMOLIU
nporpaMmHoro obecrieuenusi Medtronic DBS. B onepatyoHHOM
MPOTOKOJIe aHaTOMHYecKasi MHULleHb 0003HaueHa KakK MPOeKLUs
3aJjHeBeHTpO/IaTePa/lIbHbIX siflep Tanamyca. JTa (hOpMY/IMPOBKA
coxpaHeHa 0e3 aBTOMAaTHUeCKOrO TMepeMMeHOBaHHMs B Vim,

Puc. 1. [IpegonepauyonHas MPT rojioBHOro Mo3ra ¢ BU3yajv3awLueii riy6brHHON aHaTOMHH, UCII0/Ib30BaHHOM NpH MlaHupoBanuu DBS

Preoperative brain MRI showing the deep anatomy used for DBS planning

Pan  Defne St

Seanner

Pont

Frame Angles

Puc. 2. CrepeoTakcHyecKoe MIaHUPOBAHKE JBYCTOPOHHHUX TpaeKTopuii Ha ocHoBe MRI/MSCT fusion

trajectories based on MRI/MSCT fusion

2.3. Xupypruyeckoe neyeHuve

28 aBrycra 2025 rozja mnanueHTy BbINIOJIHEHA OIepaLus
r/1y00KOH CTUMYJISILIMK Mo3ra. BmeliaTeibcTBo Hauanock B 11:00 u
3aBepIniioch B 14:00; mpoo/DKUTENBHOCTh Orepaliid COCTaBu/a
3 vaca. Ha sTame ycTaHOBKM CTepeOTaKCHJYeCKOH paMbl TOUKH
BBefleHNs1 (uKcatopoB wuHOWIbTpHpoBamu 0,5% pacTBOpoM
HOBoKamHa. Zamorano-Duchovny stereotactic frame (Inomed,
Germany) ¢UKCUpOBaIM K TOJIOBe YeThpbMsl MITU(TaMU B

Planning |
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TOCKO/IbKY OKOH4YaTeslbHas MeXJyHapojHas HOMeHK/IaTypHas
KOppeJsiys TpebyeT MpoCcMOoTpa NCXOJHOIO CTePeO0TaKCUYeCKOro
TU/IaHa U 10C/IeornepaljioHHo# fusion-pekoHcTpykiuy. [TapameTpsl
A-E, mpuBefieHHble B OIeEpaljiOHHOM IIPOTOKOJIe, SIBJISTFOTCS
HacTpodKaMu AyT cucTeMbl Zamorano—Duchovny v He [JODKHBI
0e3 crenuanpHOro IpeoOpa3oBaHUs — IPEACTaB/IATHCST — Kak
CTaH/lapTHbIe leKapToBbl KoopAnuHaThl X/Y/Z oTHocuTenbHO AC—
PC wmu midcommissural point. s HayuHOM mybnukauuu
TMIpe/iOUTUTE/ILHO JIOMOJIHUTE/IbHO 10Ka3aTh MCXOAHBIe planning
screenshots ¢ HaHeceHHbIMH entry point, target, AC, PC wu
3arIaHUPOBAaHHOM TPaeKTOpHeH.

Fig. 1.

neuro

Fig. 2. Stereotactic planning of bilateral

JBYCTODOHHMX JIOGHBIX ¥ 3aThUIOUHBIX o6sacTsax. [Ilocse
paMOyYHOM (HKcalvy BhITIOJIHeHa crepeoTakcruyeckass MCKT.
DICOM-pjanHBle  OBbUTH TIepeHeceHBl B HEHPOHABUTALMOHHYIO
cucrteMy, rhe C mnpuMeHeHneM Medtronic DBS navigation
YTOUHSIUCh  IlefeBble TOUKKM. OCHOBHOM 53Tan  omepanuu
MPOBOAWIM TOZ 3SHAOTpaxeajbHON o0Owweld aHecTesued B
MoycuzsueM mojiokeHud. [locsie 06paboOTKU OMeparjiOHHOTO
MOJISt  BBITIOJIHEHB! JJBYCTOPOHHKE JIOOHBIE KOXKHbIE pa3pe3bl
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IUIUHOM OKoyio 4 cM. B mpaBoii, 3aTem JieBoi J106HO-TEMEeHHOMN
obsactu copMUPOBaHbI (Ppe3eBbie OTBEPCTHS ArUaMeTpoM 14 MM.
TMocsie KpecTo0OPa3HOTO BCKPBITHSI TBEP/OH MO3rOBOM 000I0YKH
Ha Kpasix OTBEPCTUI YCTaHOBJIEHBI CIIejUaJbHble KpPYTOBbHIE
(HrKCcaToOpbl 37MeKTPOZOB. IIepBBIM ObUT MMITTAHTUPOBAH NpaBbIN
BHYTPUMO3roBoM 371ekTpoj, Medtronic B  3an/iaHUpOBAHHYIO
MPOEKLIMI0  33/iHEBEHTpOJIAaTePANbHON  TajlaMUuecKod 06/1acTH.
IMonoxxenue KoHTposupoBanoch C-arm fluoroscopy, mocie uero
anekTpos ¢ukcupoBamu K burr-hole anchoring system. 3atem
aHajZIorMYHas TIpoliefiypa BBLINOJHEHa c/leBa. B orepaioHHOM
MPOTOKOJIe 3aperucTpUpoBaHbl IapaMmeTpel Ayr ZD-cuctemsl,
npuBe/ieHHbIe B Tabsuie 3. [Tocie [BYCTOPOHHEN WUMIUIaHTaLUU
cTepeoTakcHueckas pama 6bu1a cHsiTa. B paBoii BepxHel rpyjHOM
obnacti chopMUpOBaH TOZKOXHBIM KapMmaH /Jyisi TeHeparopa
VMITy/IbCOB; Yepe3 OTAeNbHBIM pa3pe3 B IpaBOM 3aTbLIOYHO-
ieiiHol obnactu extension leads ObUM MPOBE/IEHBI MOJKOXKHO OT
rpyfHON obsacTh K KpaHWaJbHbIM KOMIIOHeHTaM. IIpaBblii U

JIeBBIi  3/1EKTPOZBl  COeAUWHEHbl C  COOTBETCTBYHOLMMH
YJJIMHATENSIMY, a reHepaTop 3aMKCHPOBaH B TPYHOM KapMaHe.
Ilocne 3aBepiieHMs COelUHEHUs CUCTeMa aKTMBHUPOBaHa

rocpeactBoM Medtronic DBS software, u KoppekTHast pabora
o0onx KaHanoB Oblna TOATBep)KAeHa. VIHTpaomeparjiOHHBIX
TeXHUYECKUX OCJIOKHEHUM B TMPe/CTAaBJI€HHOM TIPOTOKOJIE He
3a(pMKCUPOBAHO.

Ta6nuuya 3

CrepeoTakCHYeCKHe MapaMeTpbl, 3apernCTPUPOBAaHHbIE B ONepaljHiOHHOM
nporokosie | Table 3. Stereotactic parameters recorded in the operative
protocol

MNapameTp ZD-

MpaBas cTopoHa NeBas cTopoHa

cucTembl
AHaToMunyeckas 3afHeBeHTponatepasib  3afgHeBeHTponaTepasb
MULLEHb Has 06n1acTb Tanamyca Has 06nacTb Tanamyca
A Al=16,2 A2=10,0

B B2=5,8 B2=74

C 31,5 33,5

D D1 =68,7 D1=70,9

E 65,6 105,1
Eﬁgﬂzsooﬁf';mnb Medtronic Medtronic
VHTpaonepawoHHbIii C-arm C-arm

KOHTPO/Ib
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2.4. MocneonepayvoHHbIA nepuoa u
nporpamvuposaHue DBS

B paHHeM IOC/IeonepaLyioHHOM Tiepuoze 00si3aTenbHBIMU
3aflayaMy KOHTPOJISI SIB/ISIFOTCS OLIeHKA YPOBHSI CO3HAHUsI, HOBOTO
0uUaroBOr0 HEBPOJIOTHUECKOro JedHLWTa, CyAOpOT, TOJIOBHOM
60/, pPaHEBBIX OC/TOXHEHWN M TEXHHUUECKOTO COCTOsiHus DBS-
cuctembl. [locneonepauyonnas KT/MCKT po/mkHa oOlLieHUBaTh
(haKTUYeCKYIO TPaeKTOPHIO 3JIeKTPOZOB, NCKIIIOUaTh KIMHUYECKH
3HauMMOe BHYTPUYEpeNIHOe KPOBOM3/IMSHHUE, BBIPA’KEHHBIH
nHeBMoLiedas, TPaHCBEHTPHUKYJISIPHOE NPOXOXKJAeHHWe M rpyboe
CMellleHHe 3/1eKTPO/I0B. B leMOHCTpaljMoHHOM Mo/ie/Ti TlepBUYHOe
rporpaMMHUpOBaHue TMPOBOAWIOCH 4Yepe3 12-14 cyTok mocse
orepalyy MyTeM MOHOIO/SIPHOro 0630pa KoHTakToB. Hanbosnee
BBIDOKEHHBIM  OXKHJaeMbiM  3pdekToM Oblia  Cympeccus
KOHTpasaTepajbHOr0 TPEMOpa, TOTZa Kak BIVsHYE Ha PUTHAHOCTS,
OpaJMKUHe3HI0 U aKCHA/IbHbIE CUMITTOMBI TIPe/IIoaraaock 6omee
yMepeHHBIM. IIpy TOBBIIEHWH aMIUIATYZAbl  BO3MOXXHBIMU
OTPaHMYMBAIOIIMMY  SIBIEHUSMH ~ CUMTaIWCh  TapecTe3uH,
JU3apTpusi U COKpallleHWss KOHTpasaTepaJbHOM MHUMHUYeCcKoi
MYCKY/1aTyphbl.

Ta6nuuya 4
MojenupoBaHHble TapameTpbl porpaMMupoBanust DBS
Simulated DBS programming parameters

Table 4.

NapameTp MpaBas cTopoHa NeBas cTopoHa
M Posterior ventrolateral ~ Posterior ventrolateral
ULIEHb . ; ’ ;
thalamic region thalamic region
AKTVBHBIA KOHTaKT 1- 2-
KoHdcburypauus C+/ 1-, monopolar C+/ 2—, monopolar
AmvnanTyga 2,5 mA 2,3 mA
LLnpnHa nmnynsca 60 ps 60 ps
YacTtoTta 145 Hz 145 Hz
Mopor KAMH14eckoro
stbepexta 1,4 mA 1,3mA
Mopor No604HbIX 37mA 35mA
aduchekToB
TepaneBTU4eckoe OkHO 1,4-3,6 mA 1,3-3,4mA
o BbipaxeHHoe BbipaxeHHoe
Mpeo6napatoLumii
YMeHbLLEHNE 1EBOTO YMeHbLLEHNE NPaBoro
ahdpekT
Tpemopa Tpemopa
OrpaHununBatoLLmii Nerkas
Jlerkas napectesus
athdpexr avsapTpus/napecTesus

Puc. 3. ITocneoneparponHast MCKT/3D-peKOHCTPYKIMS ITOC/Ie ABYCTOPOHHeH uMIuiaHTanuu DBS

bilateral DBS implantation

2.5. Helipopea6unutauus

[Jaxe npu TexHUuecky ycriemiHod DBS ymeHbIlleHre TpeMopa
He O3HauaeT AaBTOMAaTHMUeCKOrO  BOCCTAHOB/IEHUs  paHee
c(popMUPOBaHHBIX MaTONOTUYECKUX [JBUraTe/bHBbIX CTEPeOTHIIOB.
Y nauuenToB ¢ ucxogHod IV cragueidt mo Hoehn—Yahr wacro
COXPaHSIIOTCS YKOPOUEHHbIH Il1ar, HeJ0CTaTOYHbIH ITepeHOC MacChl

Fig. 3. Postoperative MSCT/3D reconstruction after

Tena, freezing, HapylleHHe MOBOPOTOB, CHIKEHHbIE peaKTUBHbIE
MOCTypajibHbIe OTBETHI U CTpax najeHus [13,14].

[ns  [JaHHOTO  K/IMHUUYECKOro (peHOTHIa pal{ioHa/bHast
nporpamMMa HelipopeabW/IMTalMM JOJDKHA ObITh HarpaB/ieHa Ha
TPeHHPOBKY initiation of gait, yBemMueHwe pAMMHBI LIara,
TIOBTOPHBle IIepexofpl  sit-to-stand, 6e30macHy!0 OCTaHOBKY
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JIBIDKEHUs], TIOBOPOTHI, PEAKTHBHBIM IIOCTYpasbHbIH KOHTPOJIb,
BHelHMe visual/auditory cueing strategies, ArHaMuuecKuit 6amaHc
n dual-task walking. Ferriero et al. moka3amn BO3MOXHOCTbH
couetanusi DBS ¢ MHTeHCHBHOM KHHe3WTeparvied, TPeHUPOBKOH

MBILLIEYHOMN CHUJIBI, cTabwmm3anyein TYJIOBUILA,
KOOD/IMHALIOHHBIMU ~ yTID&KHEHUSMM U (DYHKLMOHA/IbHBIM
nepeobyuenviem [15]. B paboueii Mmopemu HabmoneHUs
peabuuTanys HauMHanach nocje crabunusanuu

M0C/Ie0NePaljUOHHOTO0  COCTOSIHUSI W CUHXPOHU3MpOBaaach C
T0C/IeI0BaTe/IbHBIM M0ZI00POM MapaMeTpoB cTuMyJsimu. Ocoboe
BHUMaHHe y[e/s/10Ch TPOQUIaKTHKe NajileHrH, Tak KaK HCXOJHO y
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TNalyeHTa UMeJTUCh NIPOMYJ/IbCHsl, PeTPOIY/IbCHs], IaTepOIy/IbCUs U
3TM30/jbl HEBO3MOKHOCTH OCTaHOBUThH JJBIDKEHME.

2.6. OueHkKa pe3ynbTaTtoB

Ons case report kiuHWYecKudi 3ddexkT 1emecoobpasHo
OLIeHMBATh 10 HECKOJIbKUM He3aBUCUMbIM ZioMeHaMm. MDS-UPDRS
IIT oTpakaeT BBIPa)KEHHOCTH MOTOPHOI'O CHHJPOMA; OT/e/bHBIN
tremor subscore mo3BosseT TMoOKa3zaTh crerduueckuii 3¢ exT
TajlaMMueckol ctumyssityu. PDQ-39 oTpakaeT KaueCTBO »KU3HH,
Berg Balance Scale u Timed Up and Go - nocTypanbHblii KOHTPOJIb
U (yHKIMOHAMBHYI0 MOOMIbHOCTh, a Schwab and England -
TOBCeIHEBHYIO He3aBUCUMOCTE [4,16-18].

Ta6nuuya 5
MopenvpoBaHHas JMHAMUKA KJMHAUECKUX MoKa3aTesneii mocie DBS  Table 5. Simulated changes in clinical scores after DBS
Mokasartenb Ao DBS 1 mecsy, 3 mecsaua 6 mecsaues

MDS-UPDRS lll, Med-OFF 63 49 44 40
Tremor subscore 20 8 6 5
Rigidity subscore 13 11 10 10
Bradykinesia subscore 18 16 15 15
Hoehn-Yahr 4,0 4,0 3,5 3,5
Schwab & England ADL, % 50 60 70 75
PDQ-39 Summary Index, % 58,9 49,2 43,7 40,8
MoCA, 6annsl 25 25 25 25
Berg Balance Scale, 6annbl 29 33 37 40
Timed Up and Go, ¢ 23,8 21,4 19,3 18,1
Froeamg oot : s . 1

Ta6nuua 6 territories [8-10]. Opnako 6e3 ucxoguoro planning dataset u

MopenvpoBaHHasi UTOroBast oLjeHKa 3¢ dekra DBS uepe3 6 mecsieB
Table 6. Simulated overall assessment of the DBS effect at 6 months

[omeH [0 onepauuun 6 mecsiLeB N3meHeHune
MDS-UPDRS 1l o
OFF 63 40 1 36,5%
Tremor subscore 20 5 1 75,0%
Rigidity subscore 13 10 123,1%
Bradykinesia 18 15 1 16,7%
subscore
PDQ-39 58,9% 40,8% 130,7%
Summary Index
Berg Balance 29 40 1 11 6annos
Scale
Timed Up and 238¢ 18,1 ¢ 1 23,.9%
Go
Schwab & 50% 75% 125 .
England

3. OBCY)XXAEHVE

Discussion

[peacraB/ieHHbI KIMHAYECKHAN C/Iydail XapaKTepH3yeTCs
COYeTaHWEM BBIPHKEHHOI'O TPEeMOD-PHUIHHOTO CHHAPOMA U
JlajJleKo  3alllefiiX aKCHaJbHBIX HapyuleHnd. K MomeHTy
XUPYPryuuecKkoro jedyeHus y ranyeHTa Mennch freezing of gait,
MIPONY/IbCHSl, JIaTepOITy/IbCHS, PEeTPONY/bCUS W TajeHus, 4To
COOTBETCTBYET 3HAUMTEbHOMY HapyLIEHHIO MOCTYpaJbHbIX
aBTOMAaTH3MOB. VIMEHHO TaKue CHMITOMbI YacTO ONpeZAessioT
GYHKLMOHA/ILHYIO ~ 3aBUCHMMOCTh  TALjMeHTa  Jlake  IIpU
OTHOCHTE/IbHO XOpOLIEM KOHTPOJIe OT/E/bHBIX KOHEYHOCTHBIX
TIPOSIBIIEHNH TTapKUHCOHMU3Ma [3,13].

BaxHOl 0COGEHHOCTBIO CiIy4ast sBsieTcsl (OpMY/IMPOBKA
XUPYPrUUecKko MulleHH. B oreparioHHOM IIPOTOKOJIe OHa
o003HaueHa KakK «IPOEKLUsS 3a/IHEBEHTPOJIATEPATBHBIX SI/IED
Tajamyca». B coBpeMeHHOH MeX/[yHapOJHOH JuTepaType Ans
XMPYPrAYecKoro JjedeHus TpeMopa daije obcykzaercs ventral
intermediate nucleus (Vim) u mnpunexaige motor thalamic

T10C/1e0TIeparjuOHHOM MRI/CT fusion HEKOPPEeKTHO
dBTOMATHUUYECKH NpHUpABHUBATH AOKYMEHTHUPOBAHHYIO
3a/lHeBEHTpO/IaTepa/ibHyl0 00/1acTb K KOHKpPeTHOMY s4py. B
OKOHUATe/NbHOW  CTaThe  ’KejaaTeJbHO  TI0Ka3aTb  TOYHYIO
JIOKa/TM3aLHI0 371eKTPO/J0B U aKTUBHBIX KOHTAaKTOB OTHOCHTE/IbHO
VHVBH/lyaIbHOI aHaTOMUU MallieHTa.

Tanamuueckast DBS Haubosiee npeJicKa3yeMo BO3/IeiCTByeT Ha
TpeMop 3a cyeT moayssiguu cerebello-thalamo-cortical network.
Ucropuvyecke U cOBpeMeHHble  [aHHble  II0Ka3bIBAalOT
BO3MOKHOCTb ~ BBID@KEHHOTO M YCTOWYMBOTO YMeHbIIeHUs
TpeMopa MpU CTUMY/ALUM Vim U IpUIeXalldx TasaMu4ecKux
obsacteii [8-10]. B To e Bpems 3Ta cTparerusi OObIUHO He
obecrieurBaeT CTO/Ib JKe KOMIUIEKCHOTO BO3JEHCTBMS Ha
Opa/iMKHe3HI0, PUrHHOCTb U MOTOPHBIE (yKTyaLuy, kak STN-
unu GPi-DBS [6, 7, 10]. TToaToMy /7151 IAHHOTO MaLyeHTa 6110 ObI
MeTOJ0/IOTUYeCKH HEeBepHO OLeHHWBaThb YCIleX TO/NBKO IO
HCUe3HOBEHUIO TpeMopa.

3Tta 0CO6eHHOCTb OOBICHSIET CTPYKTYPY MOZEIUPOBAaHHON
JVUHaMMKU B Tabimiax 5 W 6: Haubosbliee ysydlleHue
MpeflyCMOTPeHo Ajist tremor subscore, Torga kak ob6muii MDS-
UPDRS 1III, purugHocts U OpafuKuvHe3Ws YMeHbBIIAIOTCS
ymepenHo. Takodi mnpodwnb Gomee  ¢usnonorvyeH A
TaJlaMUYeCKON CTUMY/SLUM, 4eM TI/100albHOe CHWKEeHHe BCeX
MapKUHCOHUYECKUX TiposiBjieHMt Ha 60-70%. OpHako camu
1pOBbIe 3HAUEHHsl He SIBJSIOTCS Hab/MoJaeMbIMU JaHHBIMH U
BK/IFOUEHBI CK/TIOUUTE/TBHO /151 paboyero MakeTa CTaThH.

He MeHee BakHa MCXOAHAas akCHajbHas CUMIITOMATHKa.
Freezing, noctypasibHasi HeCTaOMIBHOCTD U Ma/ieHus TIPY N034HeH
BII wMoryT ObITb JIMIIb YaCTMYHO [JomamuH- W DBS-
YyBCTBUTE/IbHBIMU. [la)ke TI0OC/e XOpOLIero TpPeMOpP-KOHTPOJIS
MaleHT MOXKeT COXpaHsATh HapylleHWs initiation of gait,
TIOBOPOTOB U PEAKTUBHOrO paBHOBecHs [13, 16]. 3T1o sBisieTcs
OCHOBaHMeM [yl uHTerpayuu DBS ¢ LeseHanpaBieHHOU
HelipopeabunuTanuei.
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C TeXHUUECKOW TOUKMA 3peHusi C/y4yaild WIIHOCTPUPYeT
Kki1accudeckudd frame-based stereotactic workflow. Zamorano—
Duchovny frame obecrieunBan JkecTKyl0 —QUKCaLU U
BOCIIPOM3BOJHUMOE KOOp/IMHaTHOe NIPOCTPAHCTBO;
crepeotakcuueckass MCKT  no3Bosmmsia  3aperdCTpUpOBaTh
reomeTputo pamel, a DICOM-yjaHHBle ObITM MHTETPUPOBAHBI B
Medtronic navigation environment. [TocnepoBaTenbHas
MMIUIaHTaLYs TIPaBoro U JIeBOro 3/eKTposioB ¢ C-arm verification
JIOTIO/THS1/Ia KOHTPOJIb TPaeKTOPUH.

CrneflyeT nojuepKHyThb pa3inure MexXay napameTrpamu ayr ZD-
CUCTeMbI M CTaHJApTHbIMU X/Y/Z-KoopauHaTtamu. B nepBuuHOM
MIPOTOKOJIe 3aperncTpupoBaHel napameTpsl A, B, C, D u E. [lo
nosiyyeHusi planning report ux cjeayeT my6/JMKOBaTb UMEHHO B
tTakol ¢opme wumu  mpeobpasoBaTh €  HMCIHOJb30BaHHUEM
JIOKYMeHTAall1 KOHKPeTHOM CTepeoTaKCU4YeCKONW CUCTEeMBI.

Knuanvecknii oTbop marpieHTa Ha DBS Taxke 3aciyuBaer
obcyxpenns. K MOMeHTy omepanu  TIPOJO/DKUTEbHOCTh
3ab0/1eBaHMs COCTAB/ISIA OKOJIO ZIEBATH JIeT, a cragus no Hoehn—
Yahr - IV. HecMoTpst Ha OTHOCUTE/ILHO MEHbBILYH AJIUTeNbHOCTh
3abosieBaHKsl 10 CPAaBHEHWIO CO MHOTHUMH Kiaccuueckumu DBS-
CepusiMU, UHBA/IUAU3UPYIOIINM TPEeMOp, PUTHHOCTh, aKCHa/IbHbIe

HapylleHWsI W IIpOrpecCcHpoBaHMe CHUMIITOMOB Ha  (oHe
Me/INKAMEeHTO3HOIO0  JIeYeHUs  CTald  OCHOBaHWeM  [Jis
XUPYPruueckoro  paccMOTpeHusi.  MeXAyHapoAHBI  OIBIT

TMOATBEPXIAET, UTO pelleHne o DBS AO0J/DKHO OCHOBBIBATHCA HE Ha
OlHOM BpEMEHHOM KpUTE€pHH, a Ha COUYETaHHWHU K/IMHUYECKOIr'o
CbeHOTI/Il'Ia, MeJUKaMeHTO3HOro OTBeTa, (byHK].[PIOHEl]]LHOﬁ
HWHBa/IMAN3alli, KOTHUTUBHOT'O CTaTyCa U XUPYPruueCckoro pucka
[5-71].

KoruutrBHOEe ¥ HeHPONCHUXO/NIOTMUYECKOe COCTOSHUE WMeeT
MpUHLIMIIMATbHOE 3HaueHue Mpu oleHKe KaHAauzaaTtoB Ha DBS. B
WCXOTHOM OCMOTpe TIal[ieHT ObT B SICHOM CO3HaHWUA U
OpHEHTUPOBAH BO BpeMeHU U MecTe.

4. 3AKMIOYEHUE

Conclusion

IlpencraBieH KIMHAYeCKWH ciaydail My>kunHbel 1969 roga
POXKEHUsi C TpeMmop-puruaHol (opmoii 6ose3nu ITapKUHCOHA,
nebrotuposasieii B 2016 roay u gocturiieii IV craguu mo Hoehn—
Yahr. Kmuanueckuii (eHOTHIT BK/FOUAn BBIPDa)KEHHBI TpPEMOP,
TWIOKWHe3WI0, MBIIIeUHYI0 pHIHIHOCTh, freezing of gait,
MOCTypasbHYI0 HeyCTOMUMBOCTb, MPOMYJ/IbCHIO, JIaTePOMYIbCHUI0 U
petponynbcuto. 28 asrycta 2025 roja mnaLyeHTy BbINOJHEHa
nBycTopoHHsisi frame-based DBS ¢ mpuMeHeHueM Zamorano—
Duchovny stereotactic system, crepeorakcudeckoii MCKT,
Medtronic DBS navigation u C-arm verification; corsacHo
OTepaliOHHOMY IIPOTOKOJIy, 3/eKTPOAbl HMMIUIAHTUPOBAaHBI B
3aZjHeBeHTPO/IATePA/IbHYI0  TajlaMU4ecKylo obmacte. JJaHHBIN
Clydail  TIofUepKHBaeT  HeO0OXOAWMOCTb  MHAWBH/YAJIBHOTO
CTepe0TaKCHUUeCKOro IJIAHUPOBaHUS U My/IbTUMOAANbHON OLIeHKH
pe3y/nbTaTa, O0COOEHHO pa3ZleIbHOTO —aHaaM3a TpemMopa U
aKCHalbHbIX  HapylleHMH. [Ins  OKOHYaTelbHOM — Hay4yHOM
My0/IMKaLMy MOZIe/TMPOBaHHbIe MTapaMeTphl IPOrPaMMHUPOBaHHUS U
(bYHKLMOHA/IbHbIE LIKA/IbHblE 3HAUeHHs [JOJ/DKHBI OBbITb 3aMeHeHbI
(hakTHUECKMH JaHHBIMH T1aljeHTa.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl peghepam Ha aH2/1ulickom
s3bIKe

Purpose and research problem

Parkinson disease (PD) is a chronic progressive neurodegenerative
disorder in which degeneration of the dopaminergic neurons of the
substantia nigra pars compacta disrupts the functional organisation of
basal ganglia—thalamo-cortical networks. As the disease advances,
postural instability, gait disorders, freezing of gait, autonomic
dysfunction and neuropsychological manifestations increase alongside
bradykinesia, rest tremor and rigidity. = Levodopa-based
pharmacotherapy remains the basis of symptomatic treatment, but in
some patients with long-standing disease tremor control becomes
insufficient and motor fluctuations, drug-induced dyskinesias or
unacceptable functional dependence develop; in carefully selected
patients surgical neuromodulation is then considered. Deep brain
stimulation (DBS) most often targets the subthalamic nucleus (STN) or
the internal globus pallidus (GPi), whereas the ventral motor thalamus
has historically been used mainly for the control of severe tremor. The
aim of the article is to present a case of bilateral thalamic DBS in stage
IV tremor-rigid PD and to show why the outcome has to be assessed in
several independent domains rather than by tremor reduction alone.

Materials and methods

A male patient born in 1969 was admitted to the neurosurgical
department of the multidisciplinary clinic of Samarkand State Medical
University in August 2025. The first symptoms, weakness and tremor of
the right hand, appeared in 2016 and were later followed by limb
weakness, imbalance and progressive limitation of walking. On
admission the patient complained of headache and dizziness, constant
hand tremor, leg weakness, marked difficulty in keeping balance when
standing and walking, involuntary movements of the shoulder girdle,
inability to stop a movement once started, falls and general weakness;
autonomic dysfunction presented with constipation and episodes of
urinary retention. Despite continuous treatment with Konfundus (one
tablet three times a day) and trihexyphenidyl (half a tablet twice a day),
the motor symptoms progressed. Neurological examination revealed
marked hypokinesia, rigidity, rest tremor, hypomimia and small-step
gait with freezing, together with propulsion, lateropulsion and
retropulsion on external push; the condition corresponded to Hoehn—
Yahr stage IV with a Karnofsky Performance Status of 70. Contrast-
enhanced high-field MRI was described as consistent with
parkinsonism, with signs of cerebral microangiopathy and the "swallow
tail" sign, and without a mass lesion that could explain secondary
parkinsonism. On 28 August 2025 bilateral frame-based DBS was
performed under general endotracheal anaesthesia in the semi-sitting
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position using a Zamorano-Duchovny stereotactic frame (Inomed,
Germany), stereotactic multislice CT, Medtronic DICOM-based
navigation and intraoperative C-arm control. Medtronic electrodes were
implanted through 14-mm burr holes, first on the right and then on the
left, into the posterior ventrolateral thalamic region documented in the
operative protocol; the arc settings of the ZD system (A—E) are reported
in the form in which they were recorded. The pulse generator was
placed in a subcutaneous pocket in the right upper chest and the system
was activated with Medtronic DBS software. The outcome domains
proposed for assessment were MDS-UPDRS III with a separate tremor
subscore, PDQ-39, the Berg Balance Scale, the Timed Up and Go test
and the Schwab and England scale.

Results and discussion

The operation lasted three hours, and no intraoperative technical
complications were recorded in the protocol; correct function of both
channels was confirmed after activation. The stereotactic arc
parameters recorded for the right and left trajectories are given in Table
3. The authors state explicitly that the DBS programming parameters
(Table 4) and the changes in clinical scales at 1, 3 and 6 months (Tables
5 and 6) are simulated values included only for the working layout of
the article and are not observed patient data. In this demonstration
model, initial programming was performed 12—14 days after surgery by
monopolar review of the contacts; the expected predominant effect was
suppression of contralateral tremor, with a more moderate influence on
rigidity, bradykinesia and axial symptoms, and paraesthesia, dysarthria
and contractions of the contralateral facial muscles were regarded as
possible limiting effects at higher amplitudes. Accordingly, the
simulated profile assumes the greatest improvement in the tremor
subscore and only moderate changes in total MDS-UPDRS I1I, rigidity
and bradykinesia, which the authors consider more physiological for
thalamic stimulation than a global reduction of all parkinsonian signs.
In the working model, rehabilitation began after postoperative
stabilisation and was synchronised with stepwise adjustment of the
stimulation parameters; it addressed gait initiation, step length, repeated
sit-to-stand transfers, safe stopping, turning, reactive postural control,
visual and auditory cueing, dynamic balance and dual-task walking,
with particular attention to fall prevention.

Conclusion and contribution

The case describes bilateral frame-based thalamic DBS in a man born in
1969 with tremor-rigid PD of Hoehn—Yahr stage IV, in whom severe
tremor was combined with advanced axial disturbances. Thalamic
stimulation acts most predictably on tremor through modulation of the
cerebello-thalamo-cortical network but has a less comprehensive effect
on bradykinesia, rigidity and motor fluctuations than STN or GPi
stimulation, so the success of surgery cannot be judged by tremor
suppression alone. Freezing, postural instability and falls in advanced
PD are only partly responsive to dopamine and DBS, which justifies
integrating DBS with targeted neurorehabilitation. The authors stress
that the documented target should not be equated automatically with a
specific nucleus such as Vim without the original planning dataset and
postoperative MRI/CT fusion, and that the ZD arc settings should not be
presented as standard X/Y/Z coordinates without conversion.
According to the authors, the simulated programming parameters and
functional scale values should be replaced with the patient's actual data
in the final scientific publication.
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stimulyatsiya parametrlari va aksial motor buzilishlarning og‘irligiga bog‘liq. Klinik holat. 44 yoshli
erkak bemorda Parkinson kasalligi taxminan 17 yil davom etgan. Klinik ko‘rinish tremor-rigid shakl
va yaqqol postural-kinetik komponent bilan xarakterlangan. Bemorda qo‘l-oyoqlarda kuchli tremor,
gipokineziya, mushak rigidligi, gipomimiya, freezing of gait, propulsiya, retropulsiya, lateropulsiya,
muvozanat buzilishi va takroriy yigilishlar kuzatilgan. Hoehn—Yahr bo‘yicha IV bosgich, Karnofsky
shkalasi bo‘yicha 70 ball qayd etilgan. 2025-yil 28-avgust kuni Zamorano—Duchovny stereotaktik
tizimi, MSKT asosidagi ro‘yxatga olish, Medtronic DBS navigatsiyasi va C-arm nazorati yordamida
talamusning orqa ventrolateral sohasiga ikki tomonlama DBS bajarilgan. Keyingi davrda stimulyator
individual dasturlangan, farmakoterapiya moslashtirilgan va strukturaviy neyroreabilitatsiya
o‘tkazilgan. Xulosa. Rivojlangan tremor-rigid Parkinson kasalligida ikki tomonlama talamik DBS
yaqqol tremorni sezilarli kamaytirishi mumkin. Aksial simptomlar mavjud bemorlarda optimal
natijaga erishish uchun DBS, dori terapiyasi va neyroreabilitatsiyani kompleks ravishda olib borish

Kalit so‘zlar: Parkinson kasalligi; DBS; miyaning chuqur stimulyatsiyasi; talamus; tremor; rigidlik;
yurish muzlashi; stereotaksiya; neyroreabilitatsiya

AJIVEB Manucyp A6ayxonukosuu’ ©, Cautr O3THOPK?

! CneyuanusupogaHHbIii HaQyUHO-NpaKmu4ecKull yeHmp Hellpoxupypeuu u Hetlipopeabuiumayuu npu
CamapKkaHockom 20cydapcmeeHHOM MeOUyuHCKoM yHusepcumeme, CamapkaHo, Y3bekucmaH

2 Meduyunckuii pakynbmem Ynusepcumema Anmbin6aw, kagpedpa Helipoxupypeuu, Cmambyn,

Annoranus. Beesenue. 'mybokast crumyssiuust mMo3ra (deep brain stimulation, DBS) siBisieTcst
opHUM 13 Haubosiee 3()PEKTHUBHBIX METO/OB (YHKLMOHAIBHON HEWPOXHPYPrUM Y TIATEIBHO
0TOOpaHHBIX MALMEeHTOB C TPOJABHHYTOW 6Gose3Hbto IlapkuHcoHa. Knunuueckuii 3¢dekt DBS
OmpefieisieTCs. He TOJBKO BBIPD&XKEHHOCTHIO HMCXOJHOTO IMAapKMHCOHWYECKOTO CHH/POMA, HO |
BLIOOPOM MHUILIEHH, aHATOMHYECKUM II0JIO’KEHHeM 3JIeKTPOJIOB, TlapaMeTpaMd CTUMYJ/IILMH U
XapaKTepOM aKCHa/lIbHOM cUMITOMATUKU. KnuHnveckuii ciyyvail. IlpefcTapiner My>kunHa 44 et ¢
60s1e3HBI0 [TapKUHCOHA [JTUTEEHOCTBIO OKOJIO 17 JIeT, TPeMOpP-PUTHAHOM (HOPMOLi C BHIPAXKEHHBIM
[10CTYPAaTbHO-KUHETUYECKMM KOMIIOHEHTOM. B K/IMHHUeCKol KapTHHe Tpeobsiafany MoCTOSHHBIHN
TpeMOp KOHEUHOCTel, THIOKWHe3Ws, MbILIeUHas PUrHJHOCTb, rumomumus, freezing of gait,
TIPOIYJ/IBCHsl, PETPOIYJ/IbCHUsI, JIaTepoIly/IbCHsi, HapylLIeHHe PaBHOBECHs K IOBTOPHbIE MafleHHsl.
3aboseBanne cooTBetcTBOBaso IV cragnu no Hoehn—Yahr, dyrkimonansHsii cratyc no Karnofsky
coctaeJsin 70 6amioB. 28 aerycra 2025 rojja nalpeHTy BbITOJIHEHa ABYCTOpoHHsis frame-based DBS
3a/JHEBEHTPOJIaTepaIbHOM TaTlaMH4IeCcKoit 061aCTH C MCI0/Ib30BaHHEM CTEPEOTAKCHUECKOH CHCTeMbI
Zamorano—Duchovny, MSCT-based registration, Medtronic DBS navigation u C-arm KOHTpOJIsI.
ITocsle UMIIAHTALMY BBITIOJIHEHO MPOrPaMMMPOBAaHKeE HEHPOCTUMYJISITOPA M CTPYKTYPHPOBaHHAst
Helipopeabuuranys. [JuHamuueckas oueHka Bkiroyana MDS-UPDRS, PDQ-39, MoCA, Berg
Balance Scale, Timed Up and Go u Freezing of Gait Questionnaire. 3akyroueHue. /IByCTOPOHHSIS
Tasamuyeckass DBS MoxkeT obecrieunBaTh BEIp&KEHHOE 110/jaB/eHVe MHBA/IM/M3UPYIOLLEro TpeMopa
Mpyd  TPOJBUHYTOW TpeMOp-pUruiHOM Qopme 6Gosesnu [lapkWHCOHA, OAHAKO KOHTPOJIb
Opa/jKMHe3NH, DPHUTHJHOCTH M OCOOEHHO aKCHaIbHBIX HapylleHHH TpeOyeT KOMIUIEKCHOTO
IIpOrpaMMHpPOBaHMs U HelipopeabumTaLuy.

KiroueBbie cioBa: 6ome3np [lapkuHCoHa; riiybokas cTumyssiquss mosra; DBS; Ttamamyc;
BEHTpOJIaTepajbHOe  sApPO; TpeMop; pUruAaHocth; freezing of  gait;  crepeorakcus;

ALIEV et al.
zarur.
PYCCKUNI
Typyus
HelipopeabunuTarys
1. BBEAEHVE
Introduction

Bone3nr IlapkuHCOHa mpefcTaBiseT coboOi XpOHHUECKOe
nporpeccupyoliee  HelipogereHepaTuBHoe 3aboneBaHue, TIpU
KOTODOM JlereHepanys fodamMuHepruueckux HeHMpoHOB substantia
nigra pars compacta ¥ MNocjeayolas IepecTpoiika 6a3anbHo-
TaHIVIMOHAPDHO-Ta/IaMO-KOPTHKA/IbHBIX ~ CeTeld  TNPUBOZAT K
(opMypoBaHHIO OpaJKUHE3HMH, PUTHHOCTH, TPeMopa TOKOs U
MOCTypa/bHOW HeycToHumBOCTH. IIo Mepe mporpeccHpoBaHUs
3abosieBaHusi K MOTOPHBIM IIPOSIBJIEHHSIM — TIPHUCOEUHSIIOTCS
HapyuieHus: xofp0bl, freezing, AuUCOYHKUHMS BereTaTUBHOW
HEPBHOM CUCTeMbI, pacCTpOMCTBAa CHa, KOTHUTHBHBIE U
addekTrBHbIe ~ HapylleHWs,  CYILECTBEHHO  yXy/LIarolie
(GYHKIMOHA/IbHYI0 HE3aBUCHMMOCTb W KauecTBO >KM3HM [1-3].
JleBopomna ocTaérest Haubosee 3¢ deKTUBHBIM
(apMakosOrMyecKuM  CpPeJiCTBOM  KOHTDO/S  [JBUraTelbHOMN
CUMIITOMAaTHK{, OJHAaKO JJIMTeNbHOe TeueHHe 3abo/eBaHUs
COTIPOBOXKJAETCS COKpalljeHieM TIPO/IO/KUTENTBHOCTH
CTabUTILHOTO ON-cocTosiHUS, M0sIBJIEHEM wearing-off,
Henpegckasyembix OFF-rieprofioB, 1eKapCTBeHHBIX JUCKUHE3UH U
YC/IO)KHEHHEM CXeMbl MeZJMKaMeHTO3HOr 0 jleuenst. CoBpeMeHHast

KOHIemusl oTbopa KaHAuzaToB Ha DBS mo3ToMy OCHOBBIBaeTcs
He TOJABKO Ha JJUTEeNIbHOCTH 3abo0/jeBaHMs, HO U Ha

VH/VBH/lya/IbHOM MOTOPHOM teHoture, JieBOJOMa-
YyBCTBUTE/IbHOCTY, BBID@KEHHOCTH TpeMopa U JAUCKHUHe3WH,
aKCUaIbHBIX CUMIITOMaX, KOTHUTUBHO-TICUXMaTPUYeCKOM

npodusie W OXHMIAHUAX marnuenTa [3, 8]. CoBpemeHHBIH 00630p
2025 rofa TmMOAUEPKMBaeT HEOOXOJUMOCTH Iiepexofia  OT
YHUBepCaJbHOr0 IMojxoja K precision DBS, Bk/touaroijemy
WHJVBUAYanbHBIA BbIOOD TalMeHTa, MUILEHH, YCTPOMCTBA U
rapaMeTpoB NporpaMmMupoBaHusi. DBS siBisieTcst peryMpyemMoit u
B 3HAUMTEJBbHOW cTereHW ob6patrMoi (opMoil XPOHUUECKOt
Hedpomogynsiuuu. KjaccuuecKMMM MMILEHAMH TIpU  0os1e3HU
IMapkuHcoHa siByisitoTcst nucleus subthalamicus u globus pallidus
internus. PanzoMy3upoBaHHbIe HCCJIe/I0BaHuUs
TIPOJIeMOHCTPHPOBAM 3HAUMMOe y/IydllleHe MOTOPHOH (YHKLIH
Y TIOBCeJHEBHOM akTMBHOCTM mniocsle DBS y  mpaBuibHO
oTtoOpaHHBIX OonbHBIX [5-7]. BMmecte ¢ TeM coBpeMeHHas
CHCTeMaTHuecKass  OLieHKa  IO/fuépKMBaeT  HeoOXOAMMOCTb
YUUTBIBaTh He TOJBKO 110JIb3Y, HO M PUCKU: B MeTaaHaM3e Petersen
et al. Xupypruueckoe JjeueHHe aCCOLMMPOBAJIOCH C OoJbluen
YacTOTOU Cepbé3HbIX He’KeJlaTeJIbHBIX SIBJIEHUH,
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TperMYIIeCTBeHHO TepuornepatuoHHbix U hardware-related, a
[IOCTOBEPHOCTb ~ psiia  CPaBHUTE/bHBIX  Pe3y/bTaToB  Obllia
orpaHrueHa MeTO/I0I0OTHer UCXOJHBIX UCCIeoBanui [4].

BrIO0p MuIlieHH ¥MeeT NpUHLMITHANbHOe 3HaueHne. STN-DBS
rno3BosisieT  3GQeKTUBHO  BO3JeHCTBOBAaTb HAa  JIEBOZOIMA-
YyBCTBUTEJIbHYIO ODaJMKMHE3WI0, PUTHAHOCTb ¥ TPEMOP U 4acTo
M03BOJISIET YMEHBIINUTb MeJMKaMeHTO3HY0 Harpy3ky. GPi-DBS
obecrieurBaeT BBIPOKEHHBIM AHTHAUCKMHETHUYECKUH 3(dekT u
MOXXeT OBITb IPEe/IOUTUTE/IHBIM B OT/AENbHBIX KIMHUYECKUX
cUTyalysix. BeHTpasbHble MOTOpHbIe OTAebl Tajlamyca, Mpexze
Bcero Vim U cocejHHe BeHTpoJlaTepabHble TePPUTOPUH,
TPaAWLIMOHHO  pacCMaTpPWBAIOTCS KakK  BBICOKO3(dekTHBHAs
MHIIeHb 17151 (hapMaKope3uCTeHTHOTO TpeMopa. B mosnrocpounom
nccnepoBanny Cury et al. y maryenToB ¢ 6ome3Hbto ITapkuHCOHA
nocsie Vim-DBS cHukeHue Tpemopa cocTasisiyio oKosio 70% uepes
rofi, W OCTaBajoCh BBID&KEHHBIM Jaxe TpPU [JIUTebHOM
HabmogeHnu [9]. OfHaKO BbIpa)KeHHOE I10/laB/IeHHe TpemMopa He
9KBUBaJeHTHO  TIOJJHOMy  BOCCTaHOBJIEHHIO  JBUTaTebHOM
¢yukuyu. OcobOeHHO C/IOXKHBIMM — OCTalOTCs  gait  freezing,
HapyIleHVs] PaBHOBeCHsI U TIOCTypaibHble peaknuu. MeTaaHami3
17 paHJOMM3WDOBaHHBIX HCCAeHOBaHWM, BKIOUMBIIMN 333
TalMeHTa, He BBIIBI/I yCTOMUMBOIO 3HAUMMOTO YiIyullleHus Berg
Balance Scale, Timed Up and Go v 4acTOTHI TafieHU# mocrie
DBS [10]. Oto 0b6cTOsTENBCTBO OCOOEHHO Ba)XKHO TIPU OLIEHKe
MaLUeHTOB C UCXOAHOMN TSDKENMON akCHaIbHOM CUMIITOMATHUKOM.

B 2025-2026 rr. Koutjemnius DBS eirié 6o/bllie cMeCTHIach B
cropoHy symptom-specific u network-based neuromodulation.
CoBpeMeHHble UCC/Ie0BaHUSI pacCMaTpUBAIOT CBsi3b pe3yJbTaTa
He TOJbKO C Ha3BaHWeM aHAaTOMMYecKoro sijpa, HO U C
pacriosio’keHWeM  aKTUBHOTO  KOHTAKTa,  CTHUMYJIMPYEMBIMH
BOJIOKOHHBIMU ITyTSIMH, WHIWMBH/yalbHOM KOHHEKTOMHMKOM |
napametrpamu volume of tissue activated [8, 14, 15]. Hegapuuit
CeTeBOM MeTaaHa/lU3 PaHAOMH3HPOBAHHBIX MCC/IeJOBaHUIN TaKKe
ToKa3sasl, YTo BIWsHUe pa3HbIX BapuaHToB DBS Ha freezing of gait
U CKOpOCTb XOZBObI HEOJMHAKOBO, UTO MOATBEPXKAAeT
HeoOX0IMMOCTb UHAMBUAYANbHOTO BeIOOpa cTpateru [15].

2. KMTMHUYECKUIA CNYYAN

Case report

[Taiment myxckoro mnona, 44 ner. IlepBble mNposiBIeHUs
3abosneBanust nosiBIMCH B 2008 rozy, mpubnusutensHo 3a 17 siet
JI0 XUPYPruuecKoro BMellaTe/bCTBa. [1e0IOT XapakTepu30BasCs
c1abocTbl0 B pyKax W TpeMopoM. B JanbHeiiinem mocrerneHHO
HapacTajy TPeMOpP BePXHHMX U HIDKHMX KOHeuHOCTeH, cnabocthb B
HOrax, HapyllleHHe PaBHOBeCHs] U TPYZHOCTH CaMOCTOSITe/IbHOM
xoz6061. K aBrycry 2025 roa narjpeHTa 6eCrioKOM/IHM MTOCTOSTHHBIN
TpeMOp KOHEUHOCTeH, roJIOBOKpY>KeHHe, OIfylieHre cj1abocTy B
HOraX, BbIpa)KeHHasi HEYCTONUMBOCTb B IIOJIOKEHUU CTOS U IIpU
xojb0e, 3MM307bl HEBO3MOXKHOCTH CBOEBPEMEHHO OCTaHOBUThb
HauaToe [BWKEeHUe, HelpOM3BO/IbHbIe [BIKEHHUs IIeueBOro
nosica, MepuofiMueckKue TmajeHus W obmas cmabocts.  [lo
TOCIIMTAU3ALMH TTallMeHT HeperysisipHo npunruMan Konfundus ro
1 tabnetke 3-5 pa3 B cyTku. OOBEKTHBHO 0011jee COCTOsIHKE OB1IO0
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cpeaHeit TsokecTu. AprepuanbHoe faBieHue 120/80 mm pr.ct.,
nyasc 80 yz/muH. [IpixaHue CaMOCTOSTe/bHOe, Haj JIErKUMU
BBIC/TYIIMBA/IOCh Be3WKYJsIpHOe AbixaHue. [Ipu peHTreHorpadum
OpraHoB TIpyAHOH K/IeTKd OblMd  BBISB/EHBI  IPU3HAKU
XPOHHUECKOr0 OPOHXHMTA.

Co3HaHue SCHOe, MalMeHT II0JHOCTbI) OPUEHTHPOBaH BO
BpeMeHH, MecTe ¥ COOCTBEHHOW JMYHOCTU. MeHMHTreasbHBIX
3HAKOB He omnpezensuioch. YeperHble HepBbl 0e3 K/IMHUUYECKU
3HaUMMOTr0 0YaroBoro Jeguuura. BbIABAAMNCE THUIIOMUMUS,
BbIP&KEHHAasi TMUIIOKWHEe3Ws, TpeMop TIOKOsl, IJlacTHYecKoe
TOBBILIIEHHE MBILIEYHOTO TOHYCAa W PUTHAHOCTb. Xoabba Oblna
MeJIKOIIAroBOH, C 3MHU30/jaMU «IIPWINIAHUS» CTOI K 1oity. Ilpu

MOCTYpPaTbHbIX ripobax orpeesisiich MPOITy/IbCHS,
JIaTepOITy/IbCUsI U PeTPONyJibCusi. KOoOpAWHATOPHBIE TIPOOBI
BBINOJIHS/IMCh  C  BbIp@KeHHOH uHTeHNUell. CyxOXXW/bHble

pecdiekchl cuMMeTpUYHbIe. VIMenCh BereTaTUBHbIE HApYyLIeHNs B
BHJIe 3aropa M 3MHM30[I0B 3aJep>KKU MOYEUCITyCKaHus. TsDKecTb
3aboneBanus coorBercTBoBana Hoehn—Yahr IV craguu; Karnofsky
Performance Status - 70 6a/10B.

Ta6nuua 1
VcxopHas kKHUYeckast xapakrepuctvika -~ Table 1. Baseline clinical
characteristics
NapameTp 3HaueHune
BospacT Ha MOMeHT DBS 44 ropa
Mon My»KcKoii
Hauvano 6onesHn 2008
MpogoknTensHOCTL =17 neT
60/1e3HM
PeroTUn TpeMop-puUriAHBbIA, NOCTYPasIbHO-KNHETUYECKNIA
KOMMOHEHT
Hoehn-Yahr v
Karnofsky 70
Tpemop BbIpaXXeHHbIVi, BEPXHWE U HUXKHIE KOHEYHOCTU
BpagyknHesuns/ BbIpaXeHHas
TMNOKNHE3MS
PurngHoctb BbipaxeHHasn

Freezing of gait BblpaXeHHbIl

MoctypasibHas . . .
ype Propulsia, lateropulsia, retropulsia

HeycToi4nBOCTb

Mapexus Mepuoanyeckve

BereTtatmsHble

3anop, anu3oAbl 3a4ePXKN MoYencnyckaHus
HapyLeHns P Abl 3afEp Y

MpegonepauyoHHas

Tepanus Konfundus 1 1a6. 3-5 pas/cyT

2.1. MpeponepayoHHas HelipoBU3yanmsayms

TIpu BbICOKOMOAbHOM MPT ronoBHOro mMo3sra GbUTH OMHCAHBI
TIPU3HAaKU Gosie3Hn ITapkuHCOHa, Liepe6paTbHOM
MHKDOAHTMOTIaTUM U M3MeHEeHHs1 CurHajla B obsactu substantia
nigra c BU3yanu3anyei ¢peHoMeHa «IaCTOUKUHOro XBocTa» (Puc.

1.
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Puc. 1. IIpeponeparionHass MPT rosioBHoro mosra. AKCHasbHbli cpe3 ¢ BU3yanu3auueii rpeznonaraeMoit DBS-muieHu

MRI. Axial section showing the intended DBS target

CTpYKTYpHBIX OOBEMHBIX IIPOL[ECCOB, CITOCOOHBIX BBI3BATh
BTODUYHBIN TMAapKUHCOHWUYECKWW CHUHAPOM, KIMHUYECKU He
BbISIBJIEHO. B mpefonepanMoHHOM  abopaToOpHOW — OIleHKe
remoryiobuH cocrtaBnsim 121 r/n, kpeatunuH 100,8 MKMOIB/TI,
MoueBuHa 7,9 MMmonw/n, 6unupybun 20,8 mkmonb/n. HBsAg u

Fig. 1. Preoperative brain

HCV-Ab 6bimu oTpuriaTensHbiMi. Caxap KpPOBH COCTaBJsi 5,39
MMOJIB/ZI. B KoarysorpamMme — mepeZ;  BMellaTe/IbCTBOM
PerucTpupoBauch MpOTPOMOHHOBOE BpeMst 22 c,
MpOTPOMOUHOBEIH UHAEKC 73%, INR 1,4 u dubpuHoren 2,08 r/m.

2.2. NpepgonepayoHHas KONIM4YeCcTBEHHAA OLEeHKa

Tabnuua 2
MynbTUMO/abHast AMHaMUKa KIMHUYecKuX rnokasateneli ~ Table 2. Multimodal changes in clinical scores
Mokasarensb Pre-DBS OFF Pre-DBS ON 1 mec. 3 mec. 6 mec. 12 mec.

MDS-UPDRS | 13 13 12 11 10 10
MDS-UPDRS Il 31 31 27 24 22 21
MDS-UPDRS Il 64 45 48 44 41 39
MDS-UPDRS IV 11 11 9 8 7 6
Hoehn-Yahr 4.0 3.0 35 3.0 3.0 3.0
OS/Ochwab & England, 50 65 65 70 75 75
PDQ-39 SI, % 57.8 57.8 48.5 43.2 39.1 36.4
MoCA 25 25 25 25 26 26
Berg Balance Scale 29 35 35 38 40 41
Timed Up and Go, s 24.2 19.0 19.2 17.8 16.5 15.8
FOG-Q 18 14 15 13 12 11
LEDD, mg/day 850 850 800 800 750 750

2.3. Xupypruueckoe neyeHue MeCTHOW WHQWIbTPALMOHHON aHecTe3unedr 0,5% pacTBOpOM

28 aprycra 2025 roja mnauueHTy BbITIOJIHEHA [IBYCTOPOHHSIS
WMIUIAHTalMs CUCTeMBI IJIyOOKOH CTUMYysmK Mo3ra. Oreparyst
Havajack B 15:00 wu 3aBepmmiace B 18:00. Ob6ujas
MPO/IOJDKUTENIBHOCTh CcocTaBuia 3 vaca. IlepBeIM 3TanoM Mo,
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HOBOKaWHa BbINIO/IHEHA yCTaHOBKA CTePe0TaKCUYeCKOM CUCTeMbl
Zamorano—Duchovny  (ZD; Inomed, Germany). Pama
(MKcHpoBaHa YETBIPbMSI CleLMalbHBIMM IITUGTaMU B JIBYX
JIOOHBIX M [JBYX 3aTbUIOYHBIX o0OsacTsix. Ilocsie ycTaHOBKU
cucremsl BeimoiHeHa MCKT rosioBHoro mosra (Puc. 2).
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Puc. 2. Crepeorakcryeckas cucrema Zamorano—Duchovny  Fig. 2. Zamorano—Duchovny stereotactic system

DICOM-giaHHbIe  TiepeHeceHbl B HEHpPOHABUTallMOHHYHO
pabouyl0 CTaHLMIO, TZle OCYLEeCTB/IS/IOCh CTepeO0TaKCHYecKoe
[UIaHUPOBaHHe C MCIO0JIb30BaHHEM TIPOrPAMMHOIO 0OecrieueHus
Medtronic DBS navigation. OcHOBHOW 3Tam oOmepanyd
MPOBOAWICS TIOZ, SHZAOTpaxeaqbHOW oOmell aHecre3uwell B
TMOJIyCUZSTYEM TIO/I0)KEHWH. B TpaBoii U /1eBoil JI0OHO-TeMeHHBIX
00/71aCTIX  BBINONHEHbl KOXKHblE pa3pe3bl OKoMo 4 CM U
chopmupoBaHbl 14-MM ¢pe3eBble OoTBepcTHsi. B COOTBETCTBUM C
OIepaLMOHHBIM MTPOTOKOJIOM L[eJIEBOM aHATOMUUECKOW 06/1aCThi0
SIB/IS/IACH TIPOEKLVST 33[HUX BEeHTPOJIaTepaIbHBIX Siiep Tanamyca.

TMocnefoBaTebHO  CpaBa M C/A€Ba  HMMIUIAHTHPOBAHBI
uHTpalepebpanbHble  37ekTpoAbl  Medtronic.  IMosioxxeHue
3JIEKTPO/IOB  KOHTPOJIMPOBA/IOCh ~MHTpaorepalonHoi  C-arm
(roopocKomnuen.

Ta6nuuya 3

PeanbHble napameTpbl ZD-CTepeoTakCHUecKoi CUCTeMbl
Actual parameters of the ZD stereotactic system

Table 3.

MapameTtp MpaBas cTopoHa NeBasn cTopoHa
A A2 =16.8 A2 =10.0
B B2=23 B2=74
C 41.1 335
D D1 =60.6 D1=70.9
E 104.5 105.1
Target Posterior \(entro‘lateral Posterior yentrollateral
thalamic region thalamic region
Manufacturer Medtronic Medtronic
Intraoperative control C-arm C-arm

Tlocne OKOHUaTe/IbHOU

¢ukcauyu
cTepeoTakCcHuecKasl pama Obuia yzaneHa. Yepes oT/jesbHbIN pa3pe3s
B BepXHeM OTjejie TPaBOM TPYAHOU KIeTKd CHopMHUpOBaH

3JIeKTPO 0B

MOAKOXKHBIM ~ KapMaH s WMIUIAHTHPYeMOTO —TeHepaTopa
HMILY/IbCOB. DJIEKTPOZAHBIE Y/IVHUTEIN IPOBe/leHbl MOJAKOXXKHO
Yyepe3 TPaBYIO 3aThUIOYHO-IIEHHYI0 00/1aCTh U COEJVHEeHBI C
BHYTpPHUeperHbIMU 371eKTpojiaMu. Ilocsie MOAKMIOYeHNsT CUCTeMBI
eé (yHKLMOHMPOBaHME TPOBepeHO C momoulbio Medtronic DBS
software.

2.4. MocneonepayvoHHbI nepuog

HOC}]EOHEPBL{HOHHHFI nepuoj TMpoTeKasa 0e3 K/IMHUUECKH
3HQUMMOI'0 HOBOI'0 0YaroBOro HEBPOJIOTHYECKOTOo ,aed)numa.

KonrtponbHass ~ MCKT  gemoHCTpupoBasia  JBYCTOPOHHee
CUMMeTPUYHOE paCIo/IoXKeHUe UHTPAKPAHUA/IbHBIX 3/1eKTPOZOB C
JUCTaBHBIMA ~ OTZlelaMd B TIpefiellax  3aryIaHMPOBAHHOM

TajlaMrueckoi obiactu (Puc. 3).
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Puc. 3. 3D-peKOHCTPYKIHS Yeperia rocje riy0oKol CTUMYJISIUK TOJIOBHOTO MO3Ta

HPI/IBHHKOB BHYTPHUMO3IOBOI'O KpOBOU3JIMAHUSA HE BBIABJIEHO;

oTpeiesisIcs HeOosIbLION OCTaTOYHBIN (poHTaNbHBINA
nHeBMoLiedan 6e3 macc-3ddekra. IMTanpeHT 6bu1 Bbimucan 30
aBrycta 2025 ropa. bBbiio  pekoMeHJ0BaHO TMPOJO/DKUTH

MPOTUBOTAPKUHCOHUUECKYIO Tepariuio, Hab/rojeHre HeBpoJsiora 1
XUpYypra o MecCTy >KUTe/bCTBa. [[0BTOPHBIN BU3UT /1S aKTUBALIUN
Y HaCTPOWKHU CHCTeMbI ObLT Ha3HaueH Ha 12 ceHTs0psi 2025 roza,
YTO COOTBETCTBYET (haKTUUeCKUM PEKOMEH/IAINSM B BBITTHCKE.

2.5. NMporpammuposBaHue DBS

[TepByUYHast aKTHBALMsI CHCTEMBI BBIIIOJTHEHA NMPUOIM3UTENEHO
yepe3 /Be Heleld I0C/e WMIUIAHTaUMM. VICrosb3oBascs
Moc/IeZioBaTe/lbHBIM ~ monopolar — review  C  INOCTeNeHHbIM
MOBBILIEHWEM — aMIUIMTYZbl M OLIEHKOH OTBeTa Tpemopa,
PUTHJHOCTH,  OpajViKMHe3WH,  TOXOAKM M TOSIBJIEHUs
HeXXenarenbHbIX 3(deKToB.

Ta6nuuya 4

TTapameTpsl DBS = Table 4. DBS parameters

MapameTp MpaBasa ctopoHa JNeBas cTopoHa
M Posterior ventrolateral Posterior ventrolateral
nweHb
motor thalamus motor thalamus
3neKTpog, Medtronic 3389 Medtronic 3389
Tvn Conventional quadripolar Convenuonal
quadripolar
AKTUBHBIA KOHTaKT 1- 1-
KoHdourypaums C+/1- C+/1-
Amnnntyga 2.4 mA 2.2 mA
Pulse width 60 us 60 us
Frequency 150 Hz 150 Hz
Mopor KNnHM4eckKoro 1.3 mA 1.4 mA
ahpekTa
Mopor no6o4Horo 3.6 mA 35 mA
apchekTa
Tepanesueckoe 1.3-35mA 1.4-3.4 mA
OKHO

Tremor response =85% reduction =80% reduction

- YMepeHHoe YmepeHHoe
Rigidity response
yMeHbLLEeHne yMeHbLLEHNe
A YacTtnuHoe
Bradykinesia response  YacTuuHoe ynyuwleHne
ynyudlieHve
o KoHTpanaTtepasibHas .
BbicokoaMnAnTyaHbINA P pant MapecTe3uns, nérkas
o napecresusi, nérkas
no60ouYHbIN adhdhekT avsapTpus
AnsapTpus

Haubosiee Bblpa)keHHBIH KIMHWYECKUH OTBeT Habirofancs B
OTHOIIIEHUH TpeMopa. PUrusHocTh 1 Opa/jMKUHe3Ms1 yMeHbLIaIuCh
MeHee 3HAuMTeIbHO, TOrja Kak freezing u mocTypanbHas
HEeyCTOHUMBOCTb COXPAHSUINCH YaCTHYHO.

Fig. 3. 3D reconstruction of the skull after deep brain stimulation

2.6. Helipopeabunurtauus

PeabunuTaijpionHast porpamMa Obla OpPUeHTUPOBaHA TIPEXX/Ie
BCEro Ha aKCHaJIbHble CHMITTOMBIL. B Heé BKJIFOUa/IMCh TIOBTOPHBIE
sit-to-stand transitions, ympa)kHeHUsI Ha YBeJUUYeHHe aMIUTATY/IbI
JBWKEeHUH, TPeHUPOBKY J/IMHBI 1l1ara, NepeHoC LIeHTpa TsKeCTH,
V3MeHeHUe IUIOUIaZd OMNOpbl, peaKTHBHbIE IIOCTypajbHble
peakLyy, Ge30macHble MOBOPOTHI, IPEOj0/IEHHE Y3KUX MPOXOZO0B U
BHelHUe visual/auditory cueing strategies. Ocoboe BHHUMaHUe
yaemsuioch freezing of gait. IlalyeHT BBIMOMHSUT yIpaXkKHEHUS C
BU3Yya/IbHBIMHU OpHMEeHTHpaMH, PUTMUYECKOM CITyXOBOM
CTUMYJISILIVEN 11 TPEHUPOBKOH TI0C/IeJ0BaTe/IbBHOIO TIepeHoca Beca
C OZIHOM KOHEUHOCTH Ha JPYyrylo. [{OTOJHUTENBHO BBHITOJHSINCDH
yIpaKHEeHUsT Ha CTaTMYeCKWd M /JUHaMHMYeckKuil GanaHc,
KOOpZAVHALMIO, YKpeIlJleHWe MBIILL] TYJIOBHUILA ¥ KOHEUHOCTeld U
dual-task walking.

2.7. Pe3ynbTatbl

UYepe3z 12 mecsitieB 110oc/ie orepanuy Haubosiee BbIpayKeHHOE
W3MeHeHHe OTMeyaroch B TPEMODHOM KOMIIOHEHTe MOTODHOrO
CHH/[pOMa.

Ta6nuuya 5
HUrtoroeas ovierka 3¢dekra DBS ~ Table 5. Overall assessment of the
DBS effect
AomeH Ao DBS 12 mec. N3meHeHune
MDS-UPDRS 11l
OFF 64 39 139.1%
Tremor subscore 20 4 180.0%
Rigidity subscore 12 9 125.0%
Bradykinesia o
subscore 18 14 122.2%
MDS-UPDRS IV 11 6 145.5%
PDQ-39 SI 57.8 36.4 137.0%
Berg Balance i
Scale 29 41 112 points
Timed Up and 242s 158 134.7%
Go
FOG-Q 18 11 138.9%
Schwab & 50% 75% 125 perlcentage
England points
MoCA 25 26 +1 point
LEDD 850 mg/day 750 mg/day 111.8%
[MonyueHHbIH npodpusib oTBeTa COOTBETCTBOBAJI
[IpeUuMylLeCTBeHHO TpeMOp-CYIIpeCCUBHOMY JIeHCTBUIO

TaJlaMHueckod cTuMy/asaiud. [Ipu 3ToMm yiyullleHHe TOXOJKH,
MOCTYPaJIbHOTO KOHTPOJISI M CAMOCTOSITE/ILHOCTH ObLIO Gosee
TOCTEIeHHBIM XU ME€Hee BbIpa>K€HHBIM, YeM KOHTDOJIb TPeMOopa.
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3. OBCY)XXAEHWNE

Discussion
[peacraBieHHbIH K/IMHAYeCKUH cyuai HHTepeceH
coueTaHMeM CpaBHUTEbHO MOJIOJOTO0 BO3pacTa MallMeHTa,

[UIUTENILHOTO - OKO/Mo 17 nieT - TeueHus: 6ose3Hu ITapKWHCOHa,
Hoehn—Yahr IV craguu u Tspkéno akcranbHOU AuchyHKLmU. B
OT/INYKE OT MAlVeHTOB, Harpae/sieMbix Ha DBS ryiaBHbIM 06pa3om
M3-32 MOTODHBIX (UIYKTyalliii WM [AUCKUHe3WH, y [AHHOTO
O0/MBHOTO  OJHUM W3  I|eHTPAJIbHBIX  HMHBAIMU3UDPYIOMINX
TIPOSIBIIEHUH SIBJISICS TIOCTOSTHHBIN TPEMOP B coueTaHuH ¢ freezing,
MOCTypasbHON HEYCTOMYMBOCTBIO U MafleHHUsIMU.

CoBpeMeHHbI NoAx0Z K DBS Bcé MeHbllle OCHOBBIBAeTCSl Ha
eIMHOMN cTpaTeruu AJisi Bcex mnauueHToB. Wagle Shukla et al. B
0630pe 2025 roja MOAYEPKUBAIOT, UTO Pe3yJbTaT OMpeJesseTcs
B3aUMO/JeliCTBIEM UeThIPEX (haKTOpOB - patient, target, device and
program.  Bpibop  MuIIEHHM ~ [JOJDKEH  COOTBETCTBOBAaTb
KJIMHIYeCKOMY IIPHODHUTETy IallieHTa, a IIporpaMMHpOBaHue
HeoOXOJMMO paccMaTpyBaTh KaK /JAWHaMHYeCKHH TIporiecc
precision neuromodulation [8]. B paccMmaTpuBaeMoM ciydae
OfepaljMOHHBIl TMPOTOKOJ OIpefle/iieT MUILEHb Kak 3ajHHe
BeHTpoJ/laTepajbHble  fiipa  Tajamyca. JTO  TO3BOJIseT
VHTepNpeTUpoBaTh BMeLIaTe/bCTBO KaK CTUMYJ/ILMIO motor
thalamic territory, QyHKIMOHanbHO CBsizaHHYH C cerebello-
thalamo-cortical tremor network. VIiMeHHO 3Ta ceThb siB/IsieTCS
OJHOW 13 OCHOBHBIX AaHATOMO-(PYHKI[HOHATBHBIX MHUIIeHel
XUPYPryuueckoro KOHTposst Tpemopa. Hambonee ybGezpuTensHble
[IONTOBpPEMEHHBIe  [JaHHBle ~ OTHOCHUTEJIbHO  TalaMU4ecKoi
cTuMynsanyy 6sutH nosydensl Cury et al. Y naryeHToB ¢ 60/1e3HbIO
TMapkuncona VIM-DBS  obecreunBana mnpumepHo  70%
yMeHbIlIeHHe TpeMopa uepe3 TOJ; KJIMHUUeCKH 35¢dekT
COXpaHsICs ¥ Npu HabmogeHuy 6osee 10 jieT, UTo MOATBEPKIAET
YCTOMYMBOCTD  TPEMOP-CYTIPECCUBHOTO  JMCTBUSI MOTOPHOM
tasiamuueckoir DBS [9]. 3To XOpoIo COOTBETCTBYET MPOGUIIIO
HACTOSILEr0 C/Iyyasi, B KOTOPOM Harbosiee BbIpa)KeHHasi AUHAMHUKA
HabJ1r0/Ianack UMEHHO 10 TPEMOPHOMY KOMITOHEHTY.

B TO ’ke BpeMmsl TasamMpyeckas CTUMYJSILMS He [IO/DKHA
paccMaTpuBaThCsl Kak (yHKIMOHA/NbHBINA 3KBHBaaeHT STN- wm
GPi-DBS. STN u GPi BX0AAT HenocpeCTBEHHO B [1aTOJIOTMYeCKU
n3MeHéHHbIe basal ganglia loops 1 criocobHBI OKa3biBaTh Gosiee
LIMPOKOe B/IMsIHYE Ha OpPaZIMKUHe3HIO, PUTHHOCTb, JUCKUHE3HIO U
MoTopHble ¢nykryaruu. CoBpeMeHHbIM MeTaaHanmus Xu et al.,
BkmtounBImi 35 uccnenoBannii U 1082 marpieHTa, TIOATBEPAWI
3HaunMoe ymyuiieHue obmero UPDRS-III u psija OCHOBHBIX
MOTODHBIX JIoMeHOB Tmocsie DBS, HO OTMeTH/n 3HaYUTeIbHO
60sTbLITYIO BapHabebHOCTh Pe3y/IbTaToB JijIs IOXO/KHY U peud [14].
VIMeHHO aKcuaibHasg CHMIITOMAaTHKa TIIpe/CcTaB/seT Haubosee
C/IOKHYI0 4acTb HHTepIpeTalliy HacTosulero ciaydas. [o
omepaluu y TauueHTa Habmogamuce freezing, propulsia,
retropulsia, lateropulsia u magenus. CucremaTuueckuii 0630p
Morton et al. 2024 roga, BKMOYMBIIMKM 17 paHZOMU3HUPOBAHHBIX
vccnefoBaHui ¥ 333 maljeHTa, He BBISBHJI I10C/Ie/[0BAaTeIbHOTO
3HaunMoro yriyumenus Timed Up and Go, Berg Balance Scale mm
yacToThl nagenuit mocsie DBS [10]. CnepoBaTenbHO, yMepeHHOe
BOCCTAaHOB/IEHWE DaBHOBECHs B JIaHHOM cCiydae Oosee
(hU3MOJIOTUYHO, YeM OXKH/laHWe TO0JHOW HOpManau3aluy MOXOAKU
TocJle yCTpaHeHHs TpeMopa.

Bosee Toro, Janssen Daalen et al. B cuctematrueckom o63ope
2025 ropa nokasasnu, 4uto rocje apycroponHeil STN-DBS y uactu
MalMeHTOB MOTYT BO3HWKATh WIM YyCWIUBaThCs freezing u
HapyIIeHNs] PAaBHOBECHs; B KOHTPO/IMPYEMbIX BBIOOPKAX UacTOTa
TaKuX SIBJIEHUN cocTapsisia 15,9% npotus 5,8% mpu best medical
treatment. XoTsi HacTosiiee HaOJrO/leHHMe KacaeTcs [JpYrou
MHILIEHH, 3TU pe3y/bTaThl MOAYEPKUBAIOT OOI[YI0 KOHLIEMLHIO:
appendicular motor improvement He rapaHTUPYyeT 5KBUBaJIEHTHOTO
BoccTaHoB/ieHust axial motor control [11]. CeTeBoii MeTaaHa/INu3
Guo et al.,, ony6iukoBaHHbii B 2026 rofy, MAOMOIHUTENIHLHO
rokasas, uto pe3ysbTat B oTHoweHun MDS-UPDRS III, FOG-Q u
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CKOPOCTH XO/bObI 3aBUCUT OT WCIIO/b3YeMOI MHUILEHU U peXxuMa
crumyssaui.  Takum  o6pasom, coBpemeHHas DBS  noikna
OLIeHMBATLCSl He e/IMHBbIM II0Ka3aTesleM «yCllex/Heycrex», a I0
oTJe/TbHBIM symptom-specific domains [15]. OtaenpHOe 3HaueHMe
rMmeeT KauecTBO JKU3HU. Tpemop, orpaHuueHye
CaMOCTOSITE/IBHOCTH M CTpax NafleHust CIoCOOHBI CyI|eCTBEHHO
yxypmwate PDQ-39 gaxke mnpu  COXpaHEHHOM KOTHUTHMBHOM
¢dyHkmu. B 06HoBnéHHOM MeTtaaHau3e Nogueira et al. 2025 roga
ObUTH BK/IIOUEHbI 42 HcciefoBaHUS W 2767 TalMeHTOB I10C/Ie
gBycropoHHeit STN-DBS. VYiyuileHne KauecTBa  KM3HHU
COXPaHSIOCh TpUbIM3UTeNEHO /10 36 MecsieB, TOrJa Kak K
MISITWIETHEMY CPOKY CpefiHHe 3HaueHHsl NpHOMDKaIMCh K
HCXO[HbIM, BEPOSITHO BCJIe/ICTBHE NIpOrpecCcUpOBaHusl
HEMOTOPHBIX M akCHalbHBIX TNIpOsiB/IeHWH 3aboneBaHust [12].
KOTrHUTHBHBIMA CTaTyC TakXe JO/DKeH BXOAWUTb B 00s3aTe/bHYIO
onleHKy DBS. Metaananmu3 Ning et al. 2026 roga, BkiatounBLmii 10
PaHAOMU3UPOBaHHbIX UCC/IeI0BaHUM U 1274 nalivieHTa, He BbISBUI
reHepa/JM30BaHHOTO YXYALIeHUs O0O0Iiero KOTHUTHUBHOTO WX
HeMpOICUX1aTPUUeCKOro cTaryca o CpaBHEHUIO c
Me/JIMKaMeHTO3HOW Teparuved, OJHAKO TIOKa3an Hebosbloe
cnerpduueckoe yxygmenue verbal fluency u Stroop interference
performance [13]. TToaTomy coxpaneHne MoCA B JuHaMuKe He

WCKJTFOUaeT Heob6X0MMOCTH 6osnee JleTalbHOr0
HelpoInCcUX0l10rM4eckoro MOHUTOPHHT .

Emé ofHUM  onpejessiollM  KOMIIOHEHTOM  SIBJISIeTCS
nporpaMmupoBande. CoBpeMeHHass Mapajurma Oonblle He

OrpaHUYMBAeTCs BbIOOpPOM (pHKCHPOBAaHHBIX 3HaueHui amplitude,
pulse width u frequency. Image-guided programming, physiology-
guided contact selection u adaptive DBS mo3BoJISIFOT TIOCTETIeEHHO
NpUO/MKATBCA K MHAUBHZYaNbHON — «ONTHMAalbHOW — f103e»
CTUMYJISILIVH, TIPH KOTOPO# therapeutic window Makcumu3upyercst
MpY MHUHMMAa/bHOM aKTUBaLMM COCeAHUX CTpyKTyp [8]. [ns
TaJlaMUYeCKON CTUMYJISILIMK 3TO 0COOEHHO aKTyaslbHO, MOCKO/IBKY
JlaTepajibHOe WM 3aiHee PaclipoCTpaHeHHe TOKa MOXKET BbI3bIBATh
rapecresuH, a pacrpocTpaHeHue B CTOPOHY
corticospinal/corticobulbar fibers - mbIieuHble cOKpalrieHus: WK
nmusaptpuio. He MeHee BakHa Helipopeabwmutaius. DBS meHsieT
MaTOJIOTUUECKYI0 aKTMBHOCTh HeHpDOHA/BHBIX CeTel, HO He
yCTpaHsieT aBTOMaTHUeCKH chopMHpOBaBILMecs 3a rofibl 60me3Hu
MaTo/IoTHUecKre JABUraresbHble crepeoturnsl. Cochrane review
Ernst et al. moATBep)XAaeT MOJIOXKUTE/IbHOE BIUSIHUE Pa3/IMYHbIX
BapUaHTOB (U3MUECKUX YIIPaKHEHUHA Ha MOTOPHYIO (PYHKLMIO U
KauecTBO JKM3HM 1pu  OonesHu  I[lapkMHCOHA, TPUUEM
gait/balance/functional training oTHOCUTCS K KJIMHHUYECKH
3HAYMMbBIM HarpaBieHusM [18].

IlpakTrveckass Mofens couetaHusi DBS u  wHTeHCHMBHOU
peabuurariyi Obl1a mpezacTasieHa Ferriero et al. B 2025 roay.
ABTOpBI NMPUMEHS/IM YKpeIlJIeHHe MBI I/Ie4eBOro U Ta30BOrO
rosica, cTabum3anuo TYJIOBHILA, KOODJHHALMOHHYIO
TPEHUPOBKY, YTpa)XHEeHWss Ha CTaTHUYeckoe M JWHAMHUYecKoe
paBHOBecHe, gait training 1 ¢pyHKIMOHAIBHOE epeobyuenue [19].
OTOT MpHUHIMI 0COOEHHO aKTyasleH [JIs HacCTOSILero MNaljueHTa,
MOCKOJIbKY MCXOjHble freezing u moctypanbHasi HeCTabUIBHOCT
(hopMHpOBa/IM CaMOCTOSITE/IEHYH0 peabH/IMTalMOHHYI0 po6emMy

He3aBUCHMO OT CTelleHW TofaB/leHust Tpemopa. Hakoner,
pesysbrar  DBS  HeoOXOfMMO  COMOCTAaBAATE C  PUCKOM
BMelllaTe/IbCTBa. CoBpemeHHast Jl0KasaTesibHast Oasa

TO/ITBEP)KAAET CYILECTBEHHbIM KIMHUYECKUH MOTeHIHaA MeToja,
OJJHOBDEMEHHO [eMOHCTPUPYSl BEpPOSITHOCTb TeMOpparuueckux,
WH(EKLMOHHBIX, allapaTHbIX, KOTHUTUBHBIX U stimulation-related
ocnoxxHenuii [4,13]. VimenHo moatomy Hanbosiee 060CHOBAaHHOM
SBJIIeTCS. MOJe/Ib HelpepblBHOIO BefleHWs MaldeHTa: patient
selection — stereotactic planning — implantation — imaging
verification — programming - medication optimization -
rehabilitation — longitudinal reassessment.

IpencraBieHHbld  Cly4yal  /leMOHCTPUpYeT, UTO  IIpU
BbIP&KEHHOM TPEMOp-PUTHJHOM (eHoTure Tasamuyeckas DBS
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MOXeT 00ecreunTb 3HAuUTeNbHOE YMeHbllleHHe Haubosee
VHBA/IMIV3UPYIOIEr0 TPeMOpa, HO akCHaibHas AUCYHKIUS
TpeByeT OT/Ae/NLHOW TeparieBTUUEeCKON CTparervd. JTO [ejaer
MYJ/IbTUMO/IA/IbHYIO OLIEHKY 3HauuTe/bHO 60siee MH(OPMATHUBHOM,
YyeM IPOCTOe 3aK/II0UeHHe O «II0JI0KUTeTbHOM pe3ysibTaTe DBS».

4. 3AKNMIOYEHUE

Conclusion

JByCTOpOHHSISI riybokast CTUMYJISILIUST
3a[iHEeBEHTPOJIaTepasbHOM TajlaMUuecKod 06/1acTy MpefCTaBseT
cob0ii BO3MOXKHYIO HEHpPOMOJYJSIMOHHYIO CTPaTervio Tpu
BBID&KEHHOM (papMaKoOpe3nCTeHTHOM TpPeMOPHOM KOMITOHEHTe
60s1e3H1 ITapkuHCOHa. IpencraBneHHbIH raLueHT
XapaKTepu30BasICs JJIUTe/bHbIM TeueHHeM 3abosieBanus, Hoehn—
Yahr IV cragueii, Bblpa)keHHBIM TPEMOP-PUTHIHBIM CHH/IPOMOM U
TSDKENBIMUA  aKCHA/IbHBIMU  HapylleHusiMU. IIpuMeHenue frame-
based crepeorakcun Zamorano—Duchovny, MSCT-HaBurauumu,
IByCTOPOHHeld uMmruiaHTariud Medtronic DBS-3mektposoB u
TI0C/Ie/[YIOIIeTOo WH/IIBUAYaTTbHOTO TIPOrPaMMUPOBAHHUS
M03BOJIM/IO C(HOPMHUPOBATh KOMIUIEKCHYI0 HeHpOXHUPYpPriuuecKyro
crparernio. KnvHW4ecknii mpoduib OoTBeTa XapaKTepH30BajCs
MperMYIIIeCTBeHHbIM ~ yMeHbIIeHHeM TpeMopa, Torja Kak
OpafiuKviHe3us, pUrMAHOCTb, freezing W  mocTypanbHas
HeyCTOWYMBOCTb U3MEHSUINCh  Oosiee  ymepeHHO. Ilo3Tomy
ONTUMAaJIbHOE BeZleHHe N0/I00HBIX NALUeHTOB [JO/DKHO 00beANHSATD
HEUPOCTUMYJISILIUIO, (hapmakoTeparnuio u IJTATETBHYI0
Lie/IeHarpaB/IeHHY0 HelpopeabuMTaluio.
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Purpose and research problem

Parkinson disease (PD) is a chronic progressive neurodegenerative
disorder in which degeneration of the dopaminergic neurons of the
substantia nigra pars compacta and remodelling of basal ganglia—
thalamo-cortical networks produce bradykinesia, rigidity, rest tremor
and postural instability; with progression, gait disorders, freezing and
autonomic, sleep, cognitive and affective disturbances further reduce
independence and quality of life. Long-term levodopa therapy is
complicated by wearing-off, unpredictable OFF periods and
dyskinesias, so the selection of candidates for deep brain stimulation
(DBS) now relies on the individual motor phenotype, levodopa
responsiveness, the severity of tremor and dyskinesias, axial symptoms,
the cognitive and psychiatric profile and the patient's expectations
rather than on disease duration alone. The subthalamic nucleus and the
internal globus pallidus are the classical DBS targets in PD, whereas the
ventral motor thalamus (Vim and the adjacent ventrolateral territories)
is traditionally regarded as a highly effective target for drug-resistant
tremor. Marked tremor suppression, however, is not equivalent to full
motor recovery, and freezing of gait, balance and postural responses
remain the most difficult domains. The article presents a case of
bilateral thalamic DBS in advanced tremor-rigid PD with severe axial
dysfunction and describes a multimodal assessment of its outcomes.

Materials and methods

The patient was a 44-year-old man whose disease began in 2008, about
17 years before surgery, with weakness and tremor of the hands,
followed by progressive tremor of the upper and lower limbs, leg
weakness, imbalance and difficulty in walking independently. By
August 2025 he had constant limb tremor, dizziness, marked instability
when standing and walking, episodes of inability to stop a movement
once started, involuntary movements of the shoulder girdle, periodic
falls and general weakness; before admission he had irregularly taken
Konfundus, one tablet three to five times a day. Examination revealed
hypomimia, marked hypokinesia, rest tremor, plastic hypertonia and
rigidity, small-step gait with freezing, and propulsion, lateropulsion and
retropulsion; autonomic disturbances included constipation and
episodes of urinary retention. The disease corresponded to Hoehn—Yahr
stage IV, with a Karnofsky Performance Status of 70. High-field MRI
showed signs of PD, cerebral microangiopathy and signal changes in
the substantia nigra with the "swallow tail" phenomenon, without
structural lesions that could cause secondary parkinsonism. On 28
August 2025 bilateral DBS was performed. The Zamorano—Duchovny
frame (Inomed, Germany) was fixed under local anaesthesia,
stereotactic MSCT was acquired and the DICOM data were planned
with Medtronic DBS navigation software; under general endotracheal
anaesthesia in the semi-sitting position, Medtronic electrodes were
implanted sequentially on the right and on the left through 14-mm burr
holes into the posterior ventrolateral thalamic nuclei documented in the
operative protocol, under intraoperative C-arm fluoroscopy. The pulse
generator was placed in a subcutaneous pocket in the right upper chest.
Programming began about two weeks after implantation with a
sequential monopolar review. Outcomes were assessed before surgery
(OFF and ON medication) and at 1, 3, 6 and 12 months with MDS-
UPDRS parts I-1V, the Hoehn—Yahr stage, the Schwab and England
scale, PDQ-39, MoCA, the Berg Balance Scale, the Timed Up and Go
test, the Freezing of Gait Questionnaire (FOG-Q) and the levodopa
equivalent daily dose (LEDD).

Results and discussion

The postoperative course was free of new clinically significant focal
deficit. Control MSCT showed symmetrical bilateral electrodes with
their distal parts within the planned thalamic region, no intracerebral
haemorrhage and a small residual frontal pneumocephalus without
mass effect, and the patient was discharged on 30 August 2025.
Stimulation used contact 1- on both sides (C+/1-) at 2.4 and 2.2 mA, 60
ps and 150 Hz, with therapeutic windows of 1.3-3.5 and 1.4-3.4 mA;
paraesthesia and mild dysarthria appeared at high amplitudes. The most
pronounced response concerned tremor, with a reduction of
approximately 85% and 80% for the right- and left-sided stimulation,
whereas rigidity and bradykinesia decreased less and freezing and
postural instability persisted in part. At 12 months, MDS-UPDRS III in
the OFF state decreased from 64 to 39 (by 39.1%), the tremor subscore
from 20 to 4 (by 80.0%), the rigidity subscore by 25.0% and the
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bradykinesia subscore by 22.2%; MDS-UPDRS IV decreased by 45.5%
and the PDQ-39 summary index by 37.0%. The Berg Balance Scale
score improved by 12 points, the Timed Up and Go time by 34.7% and
FOG-Q by 38.9%; the Schwab and England score rose from 50% to
75%, MoCA changed from 25 to 26 points and LEDD fell from 850 to
750 mg/day. Neurorehabilitation focused on axial symptoms and
included repeated sit-to-stand transitions, movement amplitude and
step-length training, weight shifting, reactive postural responses, safe
turning, passing through narrow spaces, visual and auditory cueing with
rhythmic auditory stimulation, static and dynamic balance, trunk and
limb strengthening and dual-task walking. The response profile
corresponded mainly to the tremor-suppressive effect of thalamic
stimulation, while gains in gait, postural control and independence were
slower and smaller.

Conclusion and contribution

Bilateral DBS of the posterior ventrolateral thalamic region is a possible
neuromodulation strategy when a drug-resistant tremor component
dominates the clinical picture of PD. In this patient with long disease
duration, Hoehn—Yahr stage 1V, a severe tremor-rigid syndrome and
marked axial disturbances, frame-based Zamorano—Duchovny
stereotaxy, MSCT navigation, bilateral implantation of Medtronic
electrodes and individual programming formed a comprehensive
neurosurgical strategy. The response was dominated by tremor
reduction, whereas bradykinesia, rigidity, freezing and postural
instability changed more moderately, in line with published evidence
that thalamic stimulation is not the functional equivalent of STN or GPi
stimulation and that DBS does not consistently improve balance, gait or
falls. DBS outcomes should therefore be assessed by separate
symptom-specific domains, including quality of life and cognition, and
the optimal management of such patients should combine
neurostimulation, = pharmacotherapy and long-term targeted
neurorehabilitation within a continuous pathway from patient selection
to longitudinal reassessment.
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giposmiya, umumiy miya simptomlari hamda frontal ruhiy disfunksiya bilan kechgan yirik
ekstraserebral o‘smaning klinik holati bayon etilgan. Kontrastli magnit-rezonans tomografiyada
o‘smaning maksimal o‘lchami taxminan 42 mm bo‘lgan. Klinik simptomlar va mass-effekt
mavjudligi sabab mikroxirurgik davolash tanlangan. O‘ng tomonlama frontolateral kraniotomiya
orqali o‘sma Simpson II darajasida total rezeksiya qilingan. Operatsiyadan keyin umumiy miya va
frontal-ruhiy simptomlar regressiyasi, Karnovskiy indeksining 70 dan 80 ballgacha yaxshilanishi va
yangi harakat defitsitining yo‘qligi kuzatilgan. Klinik holat individual jarrohlik yondashuvini tanlash
va maksimal xavfsiz rezeksiya tamoyilining ahamiyatini ko‘rsatadi.

Kalit so‘zlar: oldingi kalla chuqurchasi; hid bilish egati meningiomasi; frontolateral kirish;
mikroxirurgiya; Simpson II; perifokal shish; giposmiya; peshona bo‘lagi

PYCCKUN

AJIMEB Mancyp A6ayxommkosua' @, XYCAHOB 3adap Tommypogoeuu', CA®APOB
Orabex Typryn6oi yriu'

! Cneyuanusuposanmblii HaQyuHo-npakmuueckuli yeHmp Helipoxupypauu u Hetipopeabuiumayuu npu
CamapkaHockom 20cy0apcmeeHHOM MeOUYUHCKOM yHugepcumeme, CamapkaHo, Y3bekucmau

AunHoTanua. MeHUHTHOMBI 000HATENBHON 6OPO3/bI OTHOCATCS K OIMyXOJISIM MepeJHel uepernHoi
SIMKM ¥ XapaKTepH3yIOTCsl JIUTe/IbHBIM KIMHUUECKH MaJOCHMIITOMHBIM TedeHHeM, BCJ/e/iCTBHe
Yyero Hepe/iKO JMarHOCTHPYIOTCS yoKe TIPY 3HAUMTeIbHOM 00bEMe OIyX0J1eBOi MacChl, KOMIIPeCCHU
JIOOHBIX Josield ¥ (OpMUPOBaHUK TePU(OKATLHOrO Ba30reHHOro OTéka. KinMHuueckas KapTHHA
MOJKeT BK/IHOUaTh HapylleHne 0OOHSHIS, TOJIOBHYHO 60JIb, 3pHTe/NbHbIE PACCTPOICTBA, H3MEHEHHst
IMOLMOHA/ILHO-TIOBeIeHUeCKOM ceprl, KOTHUTHBHYIO AUC(YHKINIO U TPU3HAKH BHYTPHUUEPEITHON
runepreHsuy. [IpejcTaBieH KIMHAYECKWM Ciydaid 59-7eTHeM MalMeHTKH C  KPYITHBIM
3KCTpatjepebpaibHBIM HOBOOOpa3oBaHHEM T1epefiHeit ueperHoi sIMKH, JI0KaTM30BaHHBIM B 00/1aCTH
000HsTeIbHON 6OpPO37IbI ¥ COMPOBOXKJABIIMMCS /IBYCTOPOHHEH 106HO0-6a3anbHON KoMmpeccre,
Ba30re€HHBIM OTEKOM, TMIIOCMHKEH, OOILeMO3roBOoM CHMIITOMAaTHUKOW M 3MOLMOHAIbHO-T00HOM
muchyHkipei. 1o JaHHBIM KOHTPACTHOW MarHUTHO-PE30HAHCHOM ToMorpauy MaKCHMasbHbBIN
pa3mep 00pa3oBaHUsI COCTaB/sUT OKoso 42 MM. C y46TOM CHMITOMHOCTH, BBID&)KEHHOTO Macc-
s¢dekta ¥ KOMIpeccur JOOHBIX [O/iel MPHUHITO pellieHHe 0 MHUKDOXHUPYPTHUeCKOM JIeYeHHH.
BrIno/iHeHa IpaBOCTOPOHHSIS PPOHTOIIaTepaIbHAsI KPAHHOTOMUS C TOTAIbHBIM Ya/IeHHeM OITyXO0/Ix
o Simpson II. B nocsieonepariioHHOM Nepyo/ie OTMeUeHBI perpecc 00IeMo3roBoi CHMIITOMaTHKH
U JI0OHO-TICMXMUECKUX HapyIIeHWi, yiydileHde (YHKLMOHAIBHOrO CTaryca [0 IKaje
KapnoBckoro ¢ 70 pgo 80 60awioB, OTCYTCTBHE HOBOIO [BUTaTe/JbHOrO Jeduiyra U
V/IOB/IETBOPUTEJIEHOE 3a’KUBJIeHHe paHbl. KITMHIYeCKUi cyuali eMOHCTPUPYeT 3HaueHHe paHHEero
pacro3HaBaHusi ManoCrelUUUHBIX HEHPONICUXO0JIOTUUECKUX K OOOHSATENbHBIX CHUMIITOMOB,
VMHAWBH/YaIbHOTO BbIOOpA XHMPYPrHUecKoro Kopuzjopa ¥ COO/IIO/ieHHs] TPUHIUIA MaKCHMaIbHO
6e30macHON pe3eKLUH MPH OITyXOJISIX TIepe/jHel uepermHon sMKH.

KiroueBble cy10Ba: niepe/iHsisi YeperHasi IMKa; MEHUHIHoMa 060HsITe/IbHON 60P03/ibl; MEHHHTHOMa,;
(poHTOaTepaNbHBIA [JOCTYI; MUKPOXUpYprus; Simpson II; mepudokasbHBIA OTEK; TMIIOCMUS;
JI00Hast [I0J1s1; OCHOBaHKe uepera

1. BBEAEHUE

Introduction

MeHHMHTHOMBI SIBIISTIOTCST OJJHUMU u3 Haubornee
PacripoCTpaHEéHHBIX TIepBUYHBIX BHYTpPHUepeITHbIX
HOBOOOpa30BaHUii U IIPe/CTaB/AOT COO0I reTeporeHHy0 rpymnmy
OMyxoJjied MeHWHrOoTeManbHOro MpoucxoxieHus. CoriacHo
COBpPeMEeHHOM KiaccuduKaluy ornyxoseil LieHTpaJbHOM HepBHOM
CHCTeMBbI BcemupHoil  opraHusanuu 3/lpaBOOXpaHeHMs],
MEeHHHI'MOMa pacCMaTpyBaeTcss KakK efWHBIA THUIl OMyXOlHh C
Pa3MMYHBIMM  MOP(OJIOTUYECKUMH TIOATUNIAMH W CTeleHsIMH
3n0kauectBeHHOCTH CNS WHO grade 1-3, ipu 3T0M BCE GoJibILee
MPOTHOCTHYECKOe ~ 3HAUeHHe  IIPUOOpeTaroT  MOJIeKY/ISIPHO-
reHeTHUeCKWe XapaKTepUCTUKH OmyxojeBod TkaHM [1, 2].
Myrtauus npomotropa TERT v romosurorHas genenyss CDKN2A/B
MOTYT ONpeZessiTh 0osiee arpecCUBHbIN OHonOrnueckuid mpoduib
Y YUWTHIBAIOTCS B COBPEMEHHOM KracCU(UKAlMOHHOW cucTeme
HEe3aBHUCHUMO OT K/IaCCUYeCKOr Mop(oioruueckoii KapTUHEI [2].

KnuHuueckass TakTHKa NPU MEHHHIMOMax OIpefesisieTcst
coueTaHHeM CHMITTOMHOCTH, [MHAMHKU pocTa,
HelpoaHaTOMHUeCKOH JIOKa/T3aLHy, BO3pacTa u
(YHKIMOHAIBHOTO COCTOSIHMS TManyeHTa. [Ipy cuMITOMHOM nmn
pacTyiiell OnmyXoiau XUpypruyeckasi pe3eKiysl 0CTaércsi 6a30BbIM
METOZIOM  JIeUeHUWs,  OJHaKO  COBpeMeHHas  KOHIIeMLus
HeHpPOOHKOJIOTMUeCKoH XUPYPrUn npeJrionaraeT He
MAaKCHMa/IbHYH0 aHaTOMHYeCKYH pPaiIMKalbHOCTb 000 LieHOH, a
MakcMMajqbHO  Oe3omacHoe — yjajeHWe C  COXpaHeHHWeM

HEeBPOJIOTMYEeCKUX U HeHpOKOTHUTHMBHBIX (yHKimi [1, 24, 25].
MeHUHTHOMBI 06oHSsITeTEHOM 60po3/bI TIPe/ICTABIISIOT
crnerpUUecKyto TPYIIIy OMyXO0Jiel repeHero 0CHOBAHHS Yeperia,
WCXOJSAIINX TPEUMYILECTBEHHO W3 apaXHOW/JA/MbHBIX KJIETOK
06s1acTH pernéTuaTol IIaCTUHKY, (PPOHTOITMOM/ABHOIO 1B U
npuiaexaiieii TBEpAoW Mo3roBod o6osiouku. IIo  jaHHBIM
Pa3MYHBIX ~ XUPYPIWYeCKWX  Cephif, OHH  COCTaBJISIFOT
nprb/m3uTesibHO 8—13% BHYTpUUEperHbIX MEHUHIHUOM [5-7]. Vix
aHaToMHUYecKoe TI0JI0’KEeHHe oripeziesisieT XapakTepHOe
Harpae/ieHWe pOCTa: OMyXOJb TOCTENeHHO PaCHpPOCTPAHSeTCs
K3aIi U KBepXy, TMPUIIOAHUMas M KOMIIPUMHpPYsl 0Oa3aibHble
otaensl 0beux JOOHBIX [osel, criocobHa CMellaTh MepefHHe

MO3rOBble  apTepud,  BOB/EKaTb  KOMILUIEKC  TlepefHeil
COe/IMHUTE/IbHOM apTepuH, 3pUTe/bHble HepBbI M XMa3My, a IIpH
3HAUYWUTE/JbHOM paclpoCTpaHeHUHd - pelléTyaTyl0 KOoCTb U

OKOJIOHOCOBBIE Ta3yxHu [5, 6, 12].

Knvnnueckas TUarHOCTUKA HEpeaKo 3aras/bIBaeT.
OG6oHnsTesibHas AUCHYHKLHS MOKET MPOrpecCHpOBATh TIOCTEITEHHO
W OCTaBaThCsl  He3aMeueHHOM manueHToM.  Kommpeccus
BEHTPOMe/IUabHOH U OpOUTOMPOHTAILHONH KOPBI TPUBOJUT K
HapyILIeHNsIM MOTHUBALIMK, SMOLMOHATBHOM TabWUIBHOCTH, araThH,
CHIDKEHUIO KDUTUKU, U3MEHEHUIO TIOBeJIEHUs ¥ UCTIOTTHUTE/TbHBIX
¢yukimii. B kpynHoit cepum Bassiouni u coaBT. HapyieHUs
MCUXVKU BBISIB/SUTACH 0OJiee ueM y TI0JIOBUHBI TIAL[UEHTOB,
HapylieHusi 060HsHUs - 6osee uem y 70%, a CHIDKEHHE 3PeHUs -
npubnusutensHO  y  ogHoM  msrod  [7].  CoBpemeHHbIe
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HEUPOTICUXONIOTMYeCKHe HWCCIe[OBAHUS — TOJTBEPXKIAIOT, UTO
0COOEHHO YSI3BUMBIMU ~ (DYHKLIUSIMU ~ SIBJISIIOTCS  KOTHUTHUBHAs
rMOKOCTh, BHUMAHHE U UCITOJIHUTEJIbHBIN KOHTPOJIb [13, 14].

Cucrematnueckuid 0630p Pashkov u coaBr. mokasam, uTo
KOTHUTHBHBIE, adeKTHBHbIE U TIOBeJeHUecKre HapyLleHHus Ipy
MEHHMHTHOMax 0O0HSITe/TbHON 60PO3/jbl BCTPEUAIOTCS 3HAYUTE/TIBHO
yaije, uYeM TIIpeAnosiaraeT  OObIYHOE  HEBPOJIOMYECcKOe
obcnesoBaHue.  [lempeccusi, amnaTtus, W3MEHEHMsl JIMYHOCTH,
HapylleHWs BHMMaHUs M TaMATH HepeiKO TNpeALIecTBYHOT
BbIP&)KEHHOMY 0QUaroBOMy HeBpoJsioruueckomy fepuuuty [14].
OTH 0COOEHHOCTH HMEIOT TPUHLMIHAIBHOE [UarHOCTHYecKoe
3HaueHue: MaLMeHT C MOCTerneHHo GOPMUPYIOIMMCS U3MeHeHHeM
MOBeJieHHs] U HapylleHHeM OOOHSHHSI MOXXET TepPBOHAYa/IbHO
obpalathcsi He K HEMPOXUPYPrY, a K HEBPOJIOTY, MCUXHATPY,
OTOPVHOJIApPUHIOJIOTY Wnu  o¢Tansmosiory. I[TeprdokanbHbIHA
Ba30reHHbIN OTEK SIB/ISETCA ellé 0JHOM Ba)KHOM XapaKTepUCTUKON
KPYIHbIX ~MEHWHTMOM IiepefiHeld  uyepenHoW  siMKU. Ero
BBIP@KEHHOCTb MOJKET CYIIeCTBEHHO NMPEBOCXOAUTH OKHJAEMYIO
UCXOJS TOJMBKO K3 pa3MepoB OMyXOMd W  0OYC/IOB/IMBAaTh
BHYTPUUEPEIHYI TUIePTeH3UI0, KOTHUTHBHO-TIOBE/|eHUeCKue
HapylleHWsI ¥ TIOBBIIIEHHBI PHCK  TOC/Ie0NeparjiOHHOM
muchyHKIMM 100HBIX foseid. B cepum u3 129 6o/bHBIX pa3mep
OIyXOJIY, BLIPAKEHHOCTh TMPHJIEXKAIllero OTEKA, BOBJIeUeHHe
KOMIIJIEKCa IepefiHMX MO3rOBbIX apTepuil U 3KCTpaKpaHUanbHOe
pacripocTpaHeHue  SBMSUIMCh  (pakTopamy,  CyI[eCTBEHHO
B/WSIBIIMMH Ha C/IO)KHOCTb XHUPYPrUUeCcKOro BMeLIaTe/lbCTBa U
ucxon [12].  Xupypruueckue [JOCTYIBl K  MEHHMHIMOMaMm
oboHsTe/IbHOY ~ GOpPO3/bI  IBOIOLMOHUPOBAIA  OT  IIUPOKUX
[IBYCTOPOHHHX Cy6]pOHTaNIbHBIX KDaHUOTOMHI K OZJHOCTOPOHHUM

(poHTO/IaTEpaATBEHBIM, [ITePUOHAIBHBIM, JlaTepajibHbIM
cynpaopOuTansHBIM M 9H/IOCKONMYECKUM  HZOHA3a/bHbIM
kopugopam [5-10, 16-20]. VicTopuueckud [IBYCTOPOHHHUI

cybdpoHTanbHbIA AocTyn obecrieunBas LIMPOKYIO 3KCIO3MLIMIO
nepeHell uepernHoi MKW, HO ObUT CBsi3aH C [JBYCTOPOHHEH
peTpakLyeli TOOHBIX [j0/1el, PUCKOM MOBPeXX/eHHsI MOCTOBBIX BeH,
BCKpbITUsSI ~ JIOOHOM Ta3yxd W  HapyuleHud  OOOHSHUSL.
O[JHOCTOPOHHME  [OCTYIbl [O3BOJISIOT  YMEHBIUWTh OOBEM
9KCIIO3WIMM MO3ra TP COXPaHEHHWW BO3MOKHOCTH paHHero
KOHTPOJIS 33/{HEr0 HeMpoBacKyJ/IsIpHOTO Komrutekca [5, 8—10].

Nakamura u coaBT. TIpy CpaBHeHHM ()POHTO/IATEPAIIBHOTO U
61(POHTANBEHOTO JOCTYIIOB MOKa3all BO3MOXXHOCTD JJOCTKEHHST
pe3ekimu Simpson I-1I 6onee yem y 90% mnauyeHTOB Npu 060MX
BapUaHTax, npu 3TOM ¢poHTONMaTepanbHBIA  JOCTYI
XapaKTepU30BasiCsi MeHbllleld XUPYPruueckod TPaBMaTUYHOCTHIO
[5]. El-Bahy mnpogeMoHcTprpoBan, uTo (hpOHTO/aTepaIbHBIM
KOpU0p 0cobeHHO 3(deKTrBeH Mpu OMyxoysix MeHee 4 CM U
MOXKET TIPUMEHSThCSI TpU 0osiee KPYMHBIX 00Opa3oBaHUSIX TIPU
OTCYTCTBUY BBID&)KEHHOT'O OXBaTa KOMILIEKCa riepe/jHei MO3roBoi
aptepun [10]. Pe3ynbTaThl COBpeMEHHOW MeTaaHaMTHUECKON
JIUTEpaTypbl Takke MO/AEP)KUBAIOT WHAUBU/YaIU31POBaHHBIN
BbIOOp goctyma. Feng u coaBT. He OOHapy)XWIHU 3HAYMMOTO
CHIDKEHHS] PaJUKaNbHOCTA pe3eKUd T[PU  OAHOCTOPOHHUX
ZIOCTyTaX 10 CPaBHEHHWIO C JIBYCTOPOHHWMH, TOT/a KaK 4acToTa
psiZia OCIO)KHEHHH U TIepUOTIepaL{IOHHOM JIeTalbHOCTH ObLia HIXKe
MPU OJJHOCTOPOHHUX KpaHWOTOMUsIX [16]. [Tyn-aHam3 6osiee ueMm
1000 marueHTOB TOKa3ana, uro Simpson I-II MoxeT OBITh
mocturHyt nipubnusurensHo B 90%  lyyaeB  OTKPBLITOTO
MHKPOXHUPYPTrHUeCKOr0 JieueHHsl, OJHAKO 00Las XHUpyprudeckas
MOpPOUIHOCTD ocTaéTcsa KJIUHAYeCKHU 3HAaUYUMOM [17].
OH/IOCKONIMUECKU 3HJOHA3a/lbHBIM [JOCTYIl CO3JaéT TIpsSIMOi
BEeHTpPa/JbHBI TyTh K MeCTy T[PUKDeIVIeHHUsI OIyXOdu U
obecrieurBaeT pPaHHIOKW [1eBaCKYJ/ISPU3aLMI0, HO COMPSDKEH C
PUCKOM  TIOC/TIeOTIepal{iOHHON  JIMKBOpeM U (paKTHYeCKH
Hen30eXXKHBIM TIOBpeXX/leHHeM OOOHSTe/NIbHOrO — arrapara IIpH
KJIaCCUYeCKOM PacCIIMPeHHOM TPaHC3TMOUZANBEHOM AocTyre [18—
20]. B ™etaaHanmu3e 2026 roja He BBISIBIEHO J[OCTOBEPHOU
pasHULBl MeXAy SHAOHAa3albHbIM M  TpaHCKpaHWaJIbHBIM
MOJX0/laMU TI0 YacTOTe TOHOM pe3eKUWH U PeLUuBa, OJHAKO
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BEpOSITHOCTh JIMKBOPEW IIOC/Ie 3H/O0HA3albHOW orepanuu Oblia
3HauuTenbHO Bbie [20]. ITosTomMy KpymHbIe —JjaTepasbHO
pacripocTpassitolecss 00pa3oBaHHMs C KOMIpeccrel J10OHBIX
Josied M CJIOKHBIMM OTHOILEHWSIMA C COCYJaMH TiepejHei
LIMPKYJISLIMH TIPOJJO/DKAIOT PACCMATPUBATBCS KaK CHJTbHAst 06/1aCcTh
MpYMeHeHMs TPaHCKPaHUaIbHBIX AOCTYTIOB. PYHKLMs 000HAHUS B
COBpPeMEHHOMW XUPYpPruu 6osblile He 0/DKHA pacCMaTpUBAaThCS Kak
BTOpOCTeIeHHbIH ucxos,. Crucremariueckuii 063op Candy U CoaBT.
MPO/IEMOHCTPUPOBa/l BO3MOKHOCTh OOBEKTHBHOIO COXpaHeHHUs
00OHSHMS Yy  YaCTM  TaLMeHTOB  TOC/iAe  Pas/IM4HbIX
TPaHCKPaHHa/IbHBIX BMeLIaTe/lbCTB U MO/JYepKHY/T He0OXOAUMOCTh
[I0- ¥ TIOC/Ie0TIePALIMOHHOTO TIPUMEHEHHs] CTaHJapTU3UPOBAHHBIX
TectoB 060oHsHNS [21]. OcobeHHO 3TO aKTyanbHO y TMAldeHTOB C
TUTIOCMHUEH, HO He TIOJTHOM aHOCMHUEH.

CreneHb  pafiMKajJbHOCTA  TPAJMLIOHHO  OL|eHUBAETCS
K1accudukarpeit Simpson, npegyioxkeHHoi B 1957 roay [22]. TTpu
Simpson II BbINOHSETCS MaKpOCKOMUYECKH I0JIHOe YyjajaeHue
OIyXO0JIU C KoaryJsitjueii eé fypansHOro ocHoBaHus. HecmoTpst Ha
MIPOJO/DKAIOLLYIOCS JUCKYCCHIO O TMPOrHOCTMYECKOM 3HaueHUU
JJAHHOM 1IKasibl, 00bEM pe3eKLMH OCTaéTCS OJHHUM U3 KIIFOUEBBIX
(akTopoB  siokasmpHOTO — KOHTpOnss  [23-27].  CoBpeMeHHbIe
UCC/Ie[JOBAHUSI OJJHOBPEMEHHO TMOAYEPKUBAIOT HEOOXOAUMOCTh
COIOCTaB/IATh MHTPaoIlepaljuoOHHYI0 OLeHKY Simpson ¢ paHHeHd
KOHTPACTHOM MPT U MOJIEKY/ISIPHO-TUCTO/I0T NYeCKOU
XapaKTepUCTUKOH omyxounu [24-27].

2. MATEPUAJIbI U METO/bI

Materials and methods

Pabora BbIMONHEHa B QopMaTe KIMHUYECKOrO Cjyuas C
aHa/IMTUYeCKUM  0030pOM  COBpeMEeHHOH  JINTepaTypel M|
agantrpoBaHa K cTpyktype IMRAD. Ilpu noarotoBke onvcaHus
WCT0/Ib30BaHbl  [JaHHbIe  BBIIMCHOIO SIMKDU3a, pe3yJbTaThbl
K/IMHUYECKOTO M HeBPOJIOrMYeCcKoro o06cC/e/i0BaHUs, MarHUTHO-
pe30HaHCHOM TOoMorpaduu, 1abopaTOPHO-MHCTPYMEHTATbHBIX
WCCIefIOBaHUM U CBeJleHUsI 0 XUPypriuueckoM nedeHnn. CTpyKTypa
K/IMHAUEeCKOro coobriieHust popMupoBanack C yY4éTOM OCHOBHBIX
npuHIUIoB pekomeHgauuii CARE st KITMHUYeCKUX caydaes [3].
V3 ny6nvkaryy WCKMIOYeHBI MMs, TOUHBIA azipeCc W Jpyrue
WIeHTUUIMPYIOIe CBe/leHHsT TalyeHTKW. Ilepes mozaueid
PYKOITUCH B >KypHa/ HEOOXOAMMO [IOKYMEHTa/bHO MOZTBEDAUTH
Ha/MuMe MMCbMeHHOr0 MH(OPMUPOBaHHOTO COT/IacHs MallieHTKU
Ha nyOsMKauuio 00e3NMYeHHBIX KIMHWYeCKUX [JaHHBIX U
JUAarHOCTUYeCKUX, UHTPAONePaLMOHHbBIX U M0C/Ie0nepaldOHHbIX
u3obpaxxeHnd. B 1mpefoCTaB/ieHHOM — BBLIMMCHOM  3MHKpHU3e
nH(pOpMaIMs O TaKOM COIJIaCMM OTCYTCTBYeT. JIWTepaTypHBIA
aHa/lM3 ~ BK/IOYA]  MEX/yHapoJHble  DeKOMeHJalud 10
MeHUHrMoMaM, kiaaccupukanuo WHO CNS5, xupypruueckue
Ccepry MeHWHIMOM OOOHsTeNbHOW O0po37bl, CHCTeMaTHuecKue
0030pbl M MeTaaHa/lu3bl, TOCBSLIEHHbIE TPAHCKPAHUAIbHBIM U

9H/IOCKOIIMYECKHIM [OCTyTIaMm, COXPaHEeHUIO 00OHAHMS,
HEUPOMCUXOMOTMYECKUM ~ MCXOJAaM U TPOTHOCTHUECKOMY
3HaueHur0 00bEMa  pesekiuu  [1-35]. B KJIMHHUUECKOMU

JOKyMeHTaLi oOHapy)XeHa pa3HULA MEX/y ABYMs BapUaHTaMu
u3MepeHuss 00pa3oBaHus. B OCHOBHOM [uarHo3e MpHUBE/EHbBI
pasMepbl 42x31x26 MM, Torzia Kak B 3aK/JFOUeHUHM KOHTPACTHOMH
MPT yka3aHbl pa3mepbl mpubmm3uTenbHo 42%37x32 MM. B
K/IMHUYeCKOM aHa/u3e JlaHHble TpUBeJeHbl C yKa3aHueM 3TOro
pacxoXKJeHus; OKOHUaTe/IbHasi PYKOIMCh [O/DKHA HCII0/Ib30BaTh
pasMepsl, OATBeP>KEHHbIe NTOBTOPHBIM IIPOCMOTPOM UCXOJHBIX
DICOM-u306paxenuii. Kpome Toro, fata ornepaiyiy B BHITUCHOM
snmKpuse obo3nauena kak 11.09.2024, HecMOTpsi Ha I€PHOZ
JAaHHOHM rocruTanu3anuu B ceHTssOpe 2026 ropa. ITockomeky

JAOKYMEHT He TI03BOJIAET AOCTOBEPHO YCTpaHUTH 3TO
npoTuBopeune, Ka/ieH[japHada Aarta XUPYpruueckoro
BMellaTe/IbCTBa B HacTosLeM BapuaHTe CTaTbH He

KOHKDETH3MPYETCs U [JOJ/DKHA OBbITh YTOUHEHa 110 OrepaljiOHHOMY
JKypHaIy.
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3. PE3Y/IbTATDI

Results

3.1. KnuHnuyeckuii cnyvaii

IMaguenTka 59  7eT  Oblla  TFOCIUTalIM3UpOBaHa B
HEeMpOXUPYypPrudyeckoe OTAeNeHHe C )Kanobamu Ha roJI0BHYO 60JIb,
TOJIOBOKPY)KEHHUE, 3TMU30/] TOTEPU CO3HAHMS, CHI)KEHHe 0DOHSHYS,
yXy[lieHre 3peHHs], UyBCTBO OHEMEHUs B BEPXHUX W HIDKHUX
KOHEUHOCTsIX U 00mIyio ciabocts. M3 aHaMHe3a W3BECTHO, UTO
Npub/IM3UTEILHO B TEUeHWe Mecsija [0 TOCIUTAIH3aL[UK
OTMeuasioch MOCTelleHHOe yXy/lleHWe cOocTosiHUs. IIprmMepHO 3a

OBe Hemenmd o obOpamieHuss B CHeLMa/M3UPOBaHHBIN
HEeUpOXUPYPruuecKuit CTaLMoHap TIPOU30LIEN 3MU30/,
KDAaTKOBPEMEHHOM TMOTepyd CO3HaHWs BO BpeMsi ObITOBOIA
aKTMBHOCTH, II0C/ie Yero IlallieHTKa Obula o00c/jaegoBaHa
HEBPOJIOTOM. o pe3yJibTaTam HeMpOoBU3yaIn3aluu

peKoMeH/I0BaHa KOHCYJ/IbTALWsi HeMpOXUpypra.

Ilpyu moCTymieHHH oOIljee COCTOSIHHE OL|eHMBA/IOCh Kak
cpenHeli Tsokectd. Co3HaHHe siICHOe, 15 GasiioB MO IIKaje KOMbI

Inasro. UcxopgHblii  (QYHKIMOHANBHBIA CTaTyC [0  IIKaje
KapHosckoro COCTaBJIs 70 6ansos. Onpeyensiuch
o0l1leMO3roBble  TIPOSIBEHUsT B BHZAe Ledalruueckoro U

BeCTHOY/ISIPHOTO CHH/JPOMa, paclieHEHHble B COBOKYITHOCTH C
HelipoBH3ya/nu3alyell  KakK  TIPOsIBJIeHHWs]  BHYTpUYeperHou
TUINepTeH3un.

B HeBposioruueckoMm cratyce obpaijaia Ha cebsi BHUMaHUe
mucyHKIMS 1 mapbl yepernHbIX HepBOB B BHJe rurnocmuu. Co
CTOPOHBI TICHX03MOLIMOHA/ILHOW C(epbl OTMEUa/IMCh CHIDKEHHE
HACTPOEHHUSI, TPEBO)KHOCTb ¥ 3MOLIMOHA/IbHAs! JTaOUIBHOCTb, UTO
KIMHUYECKH COOTBETCTBOBAIO AUCGHYHKLMH (POHTOOA3aIBHBIX

B vidar Dicom Viewer 3.4
Studies Layout Processing Tools Help
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oTfe/oB. B MeAWIIMHCKOW [JOKyMeHTaLUuu cO CTOpoHbI II mapbl
YyepernHbIX HEPBOB OTMEUEHO CHIDKEHHe OCTPOTHI 3peHHs 000uX
rja3, ob603HaueHHOe Kak ambiuonus. [IBIKeHHs IVIa3HbIX 610K
COXPaHSUTUCh B TIOJTHOM 00BEMe, JTUL0 ObIJI0 CHMMETPHYHBIM, CJTYX
coxpaHéH, OynbbapHBIX HApylleHWH He BbisiB/ieHO. [lape3oB
KOHeuHocTe He Obulo. B mo3e Pombepra ormeuanochk
TOILIAThIBaHKE; KOOP/MHATOPHbIE TPOOBI BHINONHSINCE C JIETKOW
vHTeHLMel. HapyieHnii Ta30BbIX (DYHKI[MM He 3aperCTPUPOBAHO.

Odranbmosiornueckoe 00c/ie0BaHre BBISIBUIO aAHTMOCHA3M
COCyZoB CeT4aTKu oboux rnas. Ipu ocMoTpe
OTOPUHO/IADUHTOJIOTOM ~ TATOJIOTUYECKUX —~ M3MEHEeHWH  TIpu
PUHOCKONMH He 06Hapy>keHo. DjieKTpo3HLedanorpadus BeIBUIA
SMMIEeNTH(GOPMHYIO aKTUBHOCTD, UTO B KOHTEKCTe 3MH30/ja TIOTepH
CO3HaHUsSI TIPEJCTaB/SUIO  JIOTIOJIHUTE/bHOE  OCHOBaHHE ISt
TIOC/Ie/[YIOIEr0 TPOTHBOCYJOPOKHOTO KOHTpO/sA. Ilo [JaHHBIM
MEepBUYHON MarHUTHO-Pe30HAaHCHOM TOMOrpaguu TOJIOBHOTO
Mo3ra OIpe/ieNisiiock KpymHoe 00bEMHOe oOpa3oBaHHe 100HO-
6a3asnbHOl 06/1aCTH, COMTPOBOXK/IABLIEECs TePU(OKATHHBIM 0TEKOM
u Macc-3¢dekrom. B 3akmoueHnn obpa3oBaHue PacLieHEHO Kak
MeHUHrHMOMa O00OoHsATeNbHOH 6opo3gel. B oxHOM  paspgene
MeIULIMHCKOW JAOKYMEHTAl[Md pa3Mepbl cocTaBisuii 4,2x3,1%2,6
CM.

KontpactHas MPT  BeisiBUIa BHEMO3roBoe 00BEMHOE
obpa3oBaHue TepefiHell YepeltHON SIMKH U Tiepe/iHel TpPeTH cepria
OosbIIIOr0 Mo3ra pa3Mepami MpubmnsutensHo 36x31%31 MM,
COTIPOBOXK/|ABLIIEeCsT BHIPA)KEHHON KOMITpeccHeli mpaBoil 106HOM

Jile) 178 nieproKaIbHbIM Ba30TeHHbIM OTEKOM u
HeHpOBHM3ya/lU3alMOHHBIMA  TIPU3HAaKaMH  BHYTpUYeperHon
rurneprensuu (Puc. 1).
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Puc. 1. [IpegonepauuonHas MPT rooBHOro mMo3sra. AKCHUasibHbie, KODOHA/IbHBIE U CATUTTa/IbHBIE H300paKeHHs TIOC/Ie BHYTPUBEHHOTO

KOHTpPAaCTUPOBAHUA

Fig. 1. Preoperative brain MRI. Axial, coronal and sagittal images after intravenous contrast enhancement

JnddepeHnnanbHO-AMarHOCTUYECKUI psfl OMyXoJjieil repefiHel uepenHOl SIMKM BKJ/IFOUal MEHMHTHOMY OOOHSTe/NbHOH 60po3zel,
MEHMHTHOMY IUIOIAJK OCHOBHOM KOCTH, 3CTe31O0Heipo61acToMy ¢ MHTPaKpaHHAIbHbIM PaclpoCTpaHeHUeM, COJIMTAPHYHO (GrUOpPO3HYIO
OIyXOJb, MeTAaCTaTHUeCKoe 3KCTpaakcHanbHOe 00pa3oBaHMe W Jpyrue Oosiee pejiKve OIyXOJM TepeJHero OCHOBaHMs ueperna. OjHaKoO
BHEMO3TOBOI XapakTep poCTa, Tororpaguueckast CBsi3b C MepefiHUM OCHOBAHHMEM ueperia U XapaKTepHasl KIMHUKO-DEeHTTeHOI0rnuecKast
KapTHHa [03BOJISUTA B [IEPBYIO Ouepe/ib MpeJrosiaraTh MEHMHIMOMY 0O0HsATensHOW 60p0o3/EL.
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Ta6nuuya 1

K]IPIHI/IKO-HeﬁpOBHByaHH3aHHOHHLI€ 0COOEHHOCTH NpeZiCTaB/JI€HHOI'O Ci1ydas
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Table 1. Clinical and neuroimaging features of the presented case

MapameTp

Bospact

OCHOBHblE Xano6bl
GCS

Karnofsky go onepauuu
O6oHsHNe

CUX03MOLMOHAIBHBIN CTaTyC

Pa3smep onyxonu

JNokanusauns
MepudhokasibHbIli 0TEK

EEG
Xupypruyeckuit goctyn

PagukansHoCTb

[aHHble NauneHTKn

59 net

[onoBHasA 60/1b, FO/IOBOKPYXEHUE, NOTEPSi CO3HAHWSA,

TMNOCMUSI, YXyALeHne 3peHunst
15 6annos

70 6annos

rmnocmus

TpPeBOXHOCTb, CHUXXEHNE HACTPOEHUS,
3MouUMOHa/IbHaA NabunbHOCTb

36%31x31 Mm

MepefHss YepenHas AMka, 060HATeIbHAA 6opo3aa
BbIpaXeHHblii

SnunentTudopmHas akTMBHOCTb
MpaBoCTOPOHHWIT (PPOHTONATEPA/IbHBIN
Simpson I

80 6annos

KnuHuyeckoe 3HauyeHune

TWNUYHBLIA BO3PACTHON Ananas3oH Ans
cropagnyecknx MEHNHINOM

CoueTaHue 06LLEeMO03roBoli 1 opoHTO6a3aIbHO
CUMNTOMATUKN

Co3HaHve coxpaHeHo

C/MNTOMHas ONyxo/ib C OrpaHNyeHem 06bI4HO
aKTUBHOCTU

XapakTepHblii 10KaIM3aLMOHHbIA CUMNTOM
dpoHTob6a3anbHan AucyHkUma
KpynHoe 06bEMHOe o6pa3oBaHue; TpebyeTcs
ceepka DICOM
C00TBETCTBYET KIMHNYECKOMY CUHAPOMY
[JlononHnTenbHbIi hakTop Macc-addekTa

O60CHOBbIBAET AasbHENLLNIA CYA0POXHBbIV
KOHTPOSb

OfHOCTOPOHHWI TPaHCKpPaHNasbHbIA KOpuAop

Makpockonuueckn nosHas pesekums ¢
06paboTKOli lypasibHOro 0CHOBaHUs

KapHOBCKuiA Npu BbINUcke

PaHHee hyHKLMOHaNNbHOE YyYlleHne

C yuéTOoM CHMITTOMHOTO TeYeHHs, KpYIHOro pa3mepa
00pa3oBaHus], BBIPA)KEHHOM KOMIIPECCHMM JIOOHBIX  [J0yieH,
neprdoKanpHOro Ba30reHHOr0 oTéka u TIPU3HAKOB
BHYTpUUEperHOM  TWMepTeH3Wd  [PUHATO  pellleHWe O
XUPYPrA4eckoM JiedeHWH. bBbul  BbIOpaH NpaBOCTOPOHHUIA
(dbpoHTONIaTepanbHBIA  TPaHCKpPaHUaMBHBIM  AocTyrn. CoryiacHO
BBIMMMCHON  /JOKyMEHTallMW  BBLIOJIHEHa  KPAaHHOTOMUS  C
MHKDOXHUDYPTrHUeCKUM  yZaJeHHeM SKCITaHCHBHO DAcTYILero
o0pa3oBaHus Tepe/Hell YepernHol SIMKH, KOMIPUMHPOBABILErO
6asanbHbIe OTAENMBl  00enx J/0OHBIX fosell. OmnepanyoHHas
pa/iMKaJbHOCTh OIpejiesieHa XUpypramy Kak Simpson II, To ecTb
MakpOCKONMYeCKH TIO/HOe YJaneHWe OIyX0/leBOM TKaHU C
Koary/siyeld eé JypanbHOro mpHKpervieHus. IloapoGHocTH
VMHTPAoIepaljiOHHOrO  9Tara, BK/IIOYas II0C/Ie[0BaTe/IbHOCTh
[IeBaCKy/IsIpy3alliy, OTHOIIEHHe OIyXO/IeBOM  KarCyiel K
repeJHAM MO3rOBBIM apTepusiv, TiepefiHeld COeJVHHUTeTbHOM
apTepyH, 0OOHSATeNbHBIM TPAKTaM M 3pUTe/IbHBIM HepBaM, a TakkKe
KPOBOIIOTEPIO u MIPOJIO/KUTEbHOCTh orepanuy, B

npeACTaB/IEHHOM BBIITMCHOM 3ITUMKPU3€e OTCYTCTBYIOT. 21U [daHHbIe

HEOGXO,[[I/IMO AOIIOJIHUTL M3 IMOJIHOT'O OIepaliMOHHOro MmpoTOoKOJ1a,
He 3aMeHss X MpearojaraéMbIM CTaHAAPTHBIM OIMMCAaHUEM.

B paHHeM IIOC/IEOTEPALIMOHHOM  MEepHOJe  COCTOSIHHe
MALeHTKH XapaKTepu30BajoCh TOJIOXKUTE/IBHON K/IMHUYECKOH
JVHaMHMKOH. K MOMEHTY BBIMMCKM aKTHUBHBIX ’Kalob OHa He
npeabsiBisiia. Co3HaHKWe 0CTaBasIoCh SICHBIM, 15 6asioB Mo 1iKase
KoMmbl ['1a3ro. @yHKIMOHANBHEIN cTaTyc Mo LiKase KapHOBCKOro
yayuumncs ¢ 70 go 80 GamwioB. OOLeMO3roBble CHMIITOMBI
perpeccupoBamd.  OTMeuanach  MOJIOKUTeNbHAst — [JMHAMHKa
TUTIOCMUU U (DPOHTA/IBHOM TICUX03MOLIMOHANTBHON JUC(YHKLIUH.
Hogoro napesa uiu JUCOYHKLMH KayJaabHOW TPYIIIbI YeperHbIX
HEepPBOB He BO3HUKJIO. [IBIKEHMs I71a3HbIX SIO/IOK COXPaHS/IMCh B
MOJIHOM 00BEMe, JIMLJ0 OCTaBajJoCh CUMMETDHUHBIM, CIIyX
coxpaHéH. CHW)KeHHMe OCTPOTHI 3peHusi, paHee 0003HaUeHHOe Kak
ambnuonusi, coxpaHssiock. B mo3e Pombepra coXpaHsiioch
ToIIaThIBaHKe, KOOPJMHATOPHEIE MPOObI BBIMOIHSINUCH C JIETKOU
uHTeHUWel. IlocieonepalMoHHas paHa 3aXHBala IEPBUYHBIM
HaTsDKeHWeM, TIOBsI3Ka Obljia CyXOW U UMCTOM.

Puc. 2. MPT rosioBHOTO MO3ra: akCHa/lbHasi, CaruTTalbHas ¥ KOpoHaibHast mpoeknmn  Fig. 2. Brain MRI: axial, sagittal and coronal views

[ManeHTKe pEKOMEHZOBaHO JWHamMuueckoe HabsrofeHue
Helipoxupypra 4  HeBpojora, KoHTpoibHasi MPT u
anekTposHiedanorpaduss depes opuH Mecs. C yuéTom
SMUIeNnTH()OPMHOM aKTUBHOCTH Ha3HaueHa IIPOTHBOCY/OPOKHAsI
Teparivst KapbamazenuHoMm.

Ta6nuua 2

[HamuKa KiuHAYeckoro cocrosiHust - Table 2. Changes in clinical
status

Mokasartenb Ao onepauuun Mpwu BbINUCKe
CosHaHne fAcHoe, GCS 15 fAcHoe, GCS 15
Karnofsky 70 80
ronosras BbipaxeHsbl Perpeccuposanu
60/1b/r0NOBOKPYXEHNE
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Mokasatenb Ao onepauun Mpu BbINUCke
MonoxutensHas
O60oHsHNe mnocmusn [AVHaMuKa, ocTaTouHas
LNChYHKUMS
OMmouroHasibHasa
PpoHTaNIbHO-
ncuxmnyeckme nabusibHocTs, Perpeccupytot
TPEBOXHOCTb,
HapyLueHus
CHIVDKEHNE HacTpoeHns
[BuratenbHsblii HeT Het
nedvunt
érkas UHTeHuuA HesHaunTenbHbl
HapyueHne Nérka: MHTEHUMS, e3HaunTen e
HeyCcTo4MBOCTb B nposiBNeHus
KoopAnHauum
Pom6epre coxpaHstoTca
CHuxeHne
HW HIDKEH
Spenme Crwkero coxpaHsieTcst
MepBryHO
PaHa - P e
3aXWBMEHNE
Discussion
ITpefcraBieHHBIM  Caydal — WUTIOCTPHPYET — HECKOJIBKO

XapaKTepHBIX 0COOeHHOCTeH oryxosiel repejHel ueperHou SMKH
U, B YaCTHOCTH, MEHUHI'MOM O0OHATe/IbHOM 60p03/ibl.

ITepBasi U3 HUX 3aK/IIOYaeTCsi B HECOOTBETCTBUY OTHOCHUTETEHO
KOPOTKOT'0 aHaMHe3a, Co0011[aeMOoro MaljueHToM, ¥ 3HaUUTeTbHOTO
00BbEMa OMyX0/1 HA MOMEHT AUarHOCTUKW. MeHUHIMOMBI JJaHHOW
JIOKa/MM3alyy  CrocoOHbI [JONTO PAaCTh  KJIMHUYECKH CKPBITO,
MOCKOJIbKY ~ JIOOHBbIe [0/ TOCTETNIEHHO  aJanTHUPYIOTCS K
XPOHMYECKON KOMIIPECCUH, a HapyllieHrne OOOHSHUS HepeaKko He
BOCIPUHUMAETCs ALMeHTOM Kak CHMITTOM, TPeOYIOLINI CPOYHOT0
obcnemoanust [5-7, 11, 12]. Y manueHTKH OIyXO/b YXKe
Joctvrana npubnusurensHo 4,2 CM [0 MaKCHMaslbHOMY
M3MepeHHI0 U COTPOBOXK/a/lack JBYCTOPOHHEH 106H0-0a3anbHOM
KOMIIpeccueld ¥ BbIDAKEHHbIM  Mepu(OKanbHbIM  OTEKOM.
TMopobHass kKomOWHaLWsT CrIocOoOHa OOBSICHUTH TOJIOBHYIO 00JIb,
TOJIOBOKPY)KEHUE, IMOLIMOHAJIBHYO JTaOUIBHOCTD ¥ 3MU30/] TIOTePU
cosHaHwa. Hamuuwe  smunenTrdopMHOM — aKTUBHOCTM — HA
3/IeKTpo3HIedasiorpaMMe  JIOTIOJIHUTEIBHO — yKasblBaeT — Ha
(YHKIMOHA/BHYI0 KODPTHKAJIBHYIO Pa3Jpa)kUMOCTh, BEPOSITHO
CBSI3aHHYI0O C Macc-3¢QeKToM M OTEKOM MNpuexaieid J06HOH
TKaHU.

BTopasi BakHasi O0COOEHHOCTb - HalWuMe THUIOCMMU U
OTHOCHUTENIBHO MSTKUX IICUXO3MOLIMOHA/IBHBIX W3MEHEHWH Ipu
OTCYTCTBUHM rpyboro zBurarenbHoro Aedunura. VIMEHHO Takas
K/MHUYeCKass KapTMHA XapaKTepHa /s MeJJIeHHO pacTyLIUX
706HO0-0a3anbHBIX 00pa3oBaHMii. Bassiouni W coaBT. BbISBHIN
MICUXUYeCcKre HapylleHus 6osiee 4eM y TIOJIOBUHBI MALUEHTOB U
00BbeKTHBHBIE HapylLleHus OOOHSHUS TPUOIM3UTENBHO Y 72%
60sbHBIX [7]. Fountas 1 coaBT. TakKe TMOJYEPKHBAIM BBICOKYIO
YacTOTy M3MEHEeHWH JIMYHOCTY M KOTHUTHBHBIX HapyIleHWH Ipu
KPYIHBIX onyxossx [11].

CoBpeMeHHbIe JlaHHbIe 3aCTaBJISIIOT OL|eHMBAaTh
HelpOoInCUX0/I0rNYecKyro GyHKUMIO  TIpU MeHMHTHMOMax
oboHsiTesIbHOM GOpO3zbI 3HauuTenbHO rydxke. Constanthin u
COaBT. MPO/IeMOHCTPUPOBA/IN J00TePALiUOHHbIN AehHLIUT MpeXXe
BCEro KOTHUTMBHOM T'MOKOCTM W  BHMMaHMs, TIPUYEM
HeII0CPe/ICTBEHHO I10C/Ie XUPYPIMH BO3MOXKHO TpPaH3UTOpPHOE
yXyALIeHWe, a 3aTeM ITIOCTelleHHOe BOCCTAHOBJ/IEHHE B TeueHHe
nocsexytomero rozga [13]. Cucremarnueckuii 0630p 2025 roga
MoKasasa, 4To ad@ekTUBHble M IOBefleHUeCKHe HapylLIeHHs
OCTAalOTC ~ HEJIOOLIEHEHHBIMM M DeIKO  MCC/IeflyIOTCs
CTaH[AaPTHU3UPOBaHHBIMU 1Kaamu [14]. Tlostomy B mofo6HBIX
ciyvasix 1iesiecoobpasHo BKouaTh B mpoTokon MoCA, Frontal
Assessment Battery, TecTsl BHUMaHUS, UCIIOTHUTEIBHON (YHKLIUK
Y 3MOLIMOHATBHOTO COCTOSIHUS. TpeTheit 0COOEHHOCTBIO SB/ISIETCS
BBID&KeHHBIH Nepru(OKanbHbIA Ba3oreHHbIH OoTEK. Goel U coasT.
T0Ka3aly, 4To coueTaHWe OO/bIIOro pasmepa OMYyXO/d, OTEKA U
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BOBJIeUeHMs] KOMILIeKca repefiHeli MO3rOBOM apTepuy IMOBBIIIAeT
XUPYPrUYecKylo C/I0KHOCTb U BiauseT Ha ucxon [12]. Ilpm
3HAYMTENILHOM OTEéKe O0COOEHHO Ba)XHO MHWHHUMH3MPOBAaTh
MEXaHWUeCKyl0  peTpaKLuio  JOOHOW  [JO/H,  TOCKOJIBKY
JIOTIONHUTE/IbHAsT XUPyprudeckass TpaBMa MOXKET YyBelIHUMBATh
PYCK T10C/Ie0NepaljiOHHON KOTHUTUBHOM AWUCHYHKLIMH, BEHO3HOTO
nH(apkTa u oTéKa. Bri6op MIPaBOCTOPOHHETO
(poHTO/NATepasbHOTO  JIOCTYyNa B IpeACTaB/eHHOM Cjydae
COOTBETCTBYeT COBPeMEHHOM TeH[eHLUH K HCIIO/Ib30BaHUIO
OJJHOCTOPOHHUX TpaHCKpaHUa/IbHbIX KOpPH/IOPOB Jist
OOJIbIIMHCTBA [OCTYIHBIX Uepe3 HUX MEHMHTHOM OOOHSITe/NTbHOM
6opo3apl. Hassler u Zentner eié B paHHeil cepuM MOJUYEPKUBATH
MIPeVMYIIleCTBA  OFZHOCTOPOHHETO IITEPUOHA/IBHOIO  TOZIXO07a,
CBsI3aHHble C COXpaHeHWeM JI0OHOW J0/M U paHHUM KOHTPOJIEM
cocyMCThIX CTPYKTYP [9]. Spektor 1 coaBT. rnokasanu, 4To BeIOOp
XUPYPrH4eckoro  Kopujopa  [JO/DKeH  OmpefensThCs — He
JOrMaTUUecKol  NpUBep)KeHHOCTbIO  OJHOMY  JOCTyNy, a
pasMepaMH OIyXO/W, eé JaTepalbHbIM pacrpoCTpaHeHHeM,
OTHOIIEHHEeM K IIepeHMM MO3TOBBIM apTepusiM U OCHOBAHHIO
yepera [6].

Nakamura ¥  COaBT.  HeMOCPeACTBEHHO  CPaBHUIU
(hpoHTOMaTepaNnbHEIA u 6rdpoHTABbHBIN JIOCTYTIBIL.
PasuKkanbHOCTL — yjajeHus Obula  COrIOCTaBMMa,  OJHAKO
OJJHOCTOPOHHMHM  (DpOHTONATepa/bHBIA  MOAXOZ  TO3BOJISUI

YMEeHbBILUTb 3KCIO3ULMI0 HOpPMarbHOW MO3roBod TKaHu [5]. B
Mpe/ICTaB/IeHHOM Cjyuae 0Opa3oBaHHe KOMIPUMHPOBaio 06e
J06HbBIE 0/T1, HO GBUIO yJaeHO Yepe3 OJHOCTOPOHHUEN KOPUAOP,
YTO TOJATBEPXKJAET BO3MOXHOCTb [JOCTIDKEHHS [O0CTaTOUHON
XUPYPrUYecKor 93KCro3ulyu 6e3 o00s3aTeNbHOr0  BBINOHEHHS
[IUPOKO# 6UpOHTaTBHON KPaHHOTOMHUH.

El-Bahy paccmatpuBai pasmep 6osiee 4 CM U 0XBaT KOMILIEKCa
repejHell MO3roBOM  apTepud Kak (pakTOpel, CHOCOOHEBIe
OrpaHMuYMBaTh YA0OCTBO (hpoHTOMaTepanbHOrO pAoctyma [10].
Pa3mep HacToslILel OMyX0/M HaXOAWTCS Kak pa3 B MOrPaHUUHON
kateropuu Gosee 4 cM. ITo3TOMy [/1s1 TIOJIHOLIEHHOTO aHa/iM3a
XUPYPrU4ecKor TaKTUKH 0COOEHHO Ba)KHbI OTCYTCTBYIOLLME TI0KA
CBeJleHMs] O B3alMOOTHOIIEHHM Karcysibl ¢ A2-cerMeHTamMu
repeJHAX MO3TOBBIX apTepuil W TIiepefHell COeJVHHUTETBHON
apTepuei. Ecmn WHTpAoIIepal{ioHHbIe M300paXkeHust
JIEMOHCTPUDPYIOT COXPAaHHOCTb W UETKYIO [JHCCEKLHI0 3THX
CTPYKTYP, UX C/lefyeT 00s3aTe/IbHO BK/IIOUUTL B OKOHYATEe/IbHYIO
nybnukanuo. JlaTepanbHbIA CyrnpaopOUTaIbHBIA MOAXOJ, TaKke
1o3BosisieT paboTaTh C OMyXOJISIMU 3TOW 00/1aCTH C OrpaHUUYeHHON
9Kcrmosuiuedr Mmo3ra. Romani u coaBT. Ha cepud u3 66
MOC/IeIOBaTe/IbHBIX ~ TALMeHTOB  [0Kasald  BO3MOXKHOCTb
3¢ deKTUBHOTO yJaneHuss MEHMHTHOM OOOHSTe/bHOW 6OpO3/bI
yepe3  JlaTepasibHbIA  cympaopburameHBIA  Kopuzop  [8].
IITeprioHaNbHBIA [JOCTYI, HAamNpoTHB, 00ecreunBaeT paHHUN
JOCTYI K 3aZiHeMy TIOJIOCY OIyXOJ/IM, 3DUTE/bHOMY HEpBY,
BHYTpDeHHell COHHOW U TmepejHeld MO3rOBOIl apTepusiM, UTO

0COOEHHO L|eHHO TIPU ONYyXOJsiX C BBIPAKEHHBIM 3aJHUM
pacripoctpaHeHdeM.  CoBpeMeHHble ~ MeTaaHa/lW3bl  JIAlOT
JOTIOJIHUTE/IbHBIE ~ apryMeHThl B T0/b3Y  OJHOCTOPOHHHX

TpaHCKpaHWa/bHBIX JOCTYNOB. Feng 1 coaBT. poaHanu3upoBaIu
6omee 1000 maneHTOB U OOHADYXXWIM CXOAHYHO YacTOTy
TOTa/JIbHOTO y/aneHus IIpU OJHOCTODOHHHX M [JBYCTOPOHHUX
orepanusix - 0koso 95 1 91% cooTBeTCTBeHHO, ITpH 60J1ee BEICOKOH
JIeTa/lbHOCTH 1 4aCTOTe MEeHWHIUTA B IByCTOPOHHel! rpymme [16].
Heo6xo¥MO yuMTBHIBaTH BO3MOXKHOE CMellleHWe oTOopa: st
OudpoHTaNEHON OMepald MOI/IM W3HauajJbHO HAarpaB/sThCS
6oJ1ee KpyIHbIe U CJI0XKHBIe onyxoutd. [Tyn-ananu3 1016 onepatuii
TaKXKe TI0Ka3aJl, YTo MoJiHoe yzaasenue Simpson I-II MoxkeT GbITH
JOCTUTHYTO Yy TIO/ABJISIFOIIEr0 GOJBbIIMHCTBA OOJBHBIX, OHAKO
MPUOJIM3UTE/TBHO YeTBEPTD MaLMEHTOB HCIBITBIBAET T€ WM WHbIE
rocjleoniepallioHHble  oclokHeHUs1 [17].  Takum  obpasowm,
TeXHUYecKasi paJvKaJbHOCTb He JO/DKHA ObIThb eAMHCTBEHHBIM
KpUTepHeM KauecTBa XUPYPrHH.
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Ocoboro  0obCyX[eHus  3aCly)KMBaeT  JHJOCKOIMYECKUI
SHJOHa3abHbIN focTyn. Ero gocronHCTBOM siBjsieTcst paboTa o
CpeJJMHHOMY BeHTPaJbHOMY HalpaB/eHHI0 C BO3MOYKHOCTBHIO
paHHell 00pabOTKH [ypaibHON MaTpulbl onyxoau. OfHaKO Tpu
MEHMHTMOMax OOOHATEeNLHON GOpO3/bl AOCTYM MPOXOJUT uepe3
CTPYKTYPbl OCHOBAHWUs Tlepe/jHell YeperHoi SIMKH U COTPSDKEH C
BBICOKOM BEpOSITHOCTBIO yTpaThl 000HsHMA. Purohit u coasT. B
cucTeMaTHUeCcKoM 0030pe BbISIBUIM 0osee BBICOKYHO YacTOTY
TOJIHOTO y/la/IeHus] B TPaHCKPaHUA/IbHOM TPYIIIe W CyILeCTBEHHO
MEHBIIYI0 4acToTy JukBopeu [18]. B Gosiee paHHeM aHamu3e
Komotar ¥ TIOCTeyIOLMX aBTOPOB Takxke 06CYXIanuch
OrpaHMUeHHs] SHJ0HA3a/JbHOM XUPYPrU{ KPYIHBIX JaTepaabHO
PAaCIIPOCTPaHSIOLIUXCS OMyX0Jied, 0COOEHHO MPH 0XBaTe COCY/OB
U BbIpa)KeHHOM ()pOHTa/IbHOM KomrioHeHTe [19]. Bmecrte ¢ Tem
COBpEMEHHblE TEXHOJIOTMH PEKOHCTPYKLIMM OCHOBAaHMS 4Yeperia
YAYULIMINA pe3y/bTaThl SHJO0CKONMMYECKOW XMPYPrvd, U IpsiMoe
MPOTHBOIOCTAB/IEHHe  [JBYX METOZIOB  CTaHOBUTCS  MeHee
KOppeKTHbIM. B Haunbosee cBexxeM MeTaaHammse Hafiz u coasr.,
onybnukoBaHHOM B 2026 rojy, 4acToTa MOJHOW pe3eKLUd U
peLi¥Ba CTaTHUCTHMUYECKH 3HAauMMO He OTJIMYaaach MeXAy
JHZIOCKOIIMUECKUM  SH/IOHAa3aJbHBIM W TPAaHCKPaHWA/IbHBIM
MO/IX0ZlaMH{, OJHAKO 3HJIOHa3a/lbHasi XUPYPIusi COIPOBOX/A/ach
6onee yem MATUKPaTHBIM yBeJIMueHneM I11aHCOB
MoC/IeonepalldoHHOM  yikBopen [20].  3T0  mopzep>kuBaer
KOHIIETILIMIO MH/JMBH/YalbHOrO BbIOOpa: HeOosblINe CpefMHHbIE
OIyXOJU C BbIPa)KEHHBIM 3PUTE/IbHBIM KOMIIOHEHTOM MOTYT ObITh
KaH/U/aTaMy /71 SH0Ha3a/lbHOTO y/ja/leHus], TOrAa KaK KpyIHast
OITyXO0JTb C JIOOHOM KOMITpeccrel, Kak B TIPe/ICTaB/IeHHOM C/Tydae,
OCTaéTCsl CWIBHBIM apryMeHTOM B TIO/Ib3y TPaHCKPaHHAILHOTO
JIOCTyTIa.

CoBpeMeHHbIIl CpaBHUTE/bHBII MeTaaHanu3 Brown u coasT.
TaKKe TIOKa3aJl OTCYTCTBME yOefuTe/NbHOM YHUBepCaIbHOU
XUPYPruueckol TeXHMKH, MPeBOCXOJsIield ocTalbHble MO BCEM
WCX0faM; OJHOCTOPOHHME [OCTYIIbl B 1|eJIOM XapaKTepH30Baluch
6onee 61aronpUATHBIM TIPOQUIEM OCIOXKHEHMH M COXpaHeHHs
0OOHSIHUSI 110 CPaBHEHUIO C JBYCTOPOHHMMHM [28]. OTo ewé pa3
MOAUEpPKUBaeT, YTO AHATOMUS KOHKDETHOH OIyXO/M [OJDKHA
oTpesiesisiTh XUPYPrUUecKHil JOCTyI, a He Haob6opoT. PyHKIWSA
00O0HSIHYIA Y Halllel MalMeHTKY MPe/ICTaBIIsIeT OT/e/bHBII HHTepec.
[lo onepaniuy UMenack FMIOCMUS, TO eCTb O0OHSATeIbHAs (PYHKIINS
Oblla CHW)KEHa, HO He TOJHOCTbIO yTpaueHa. Candy M coaBT.
T0Ka3a/y, YTo COXpaHeHHe OOBEKTUBHO M3MepsieMOro 0OOHSHMS
1OC/e TPaHCKPaHWAIBHOW XUPYPruM BO3MOXKHO [21]. ITostomy
NP Ha/JIMUUM TIpeJjONepaljioHHON TMIIOCMUH TOTeHI[MalbHOe
coxpaHeHHe OOOHSATE/FHOrO TpaKTa CJieJyeT pacCMaTpUBaTh Kak
(GYHKUVOHANMBHYIO Ilelb  OMNepalid  Hapsily C  TOTaJbHOU
pe3seKuyed.

[Ipy MOArOTOBKE OKOHYATENBHOW CTaThM LiesiecoobpasHo He
OrPaHUUMBATHCSl CYOBEKTMBHOM 3aIllUChI0 «THUTIOCMHS», a IpU
BO3MOXXHOCTH  [106aBUTh  (hOpMasM30BaHHOE  HCC/Ie0BAaHHE
oOoHsiHUsL. [lake eC/id  [IOOTIepAllMOHHOe TeCTHpPOBaHHWe He
MPOBOAIW/IOCH, OOBEKTHBHOE TMOC/IEONEePAMOHHOe HCC/Iel0BaHIHe
MOXKeT ObITh TM0JIE3HO [Jisi  TIOC/EAYIOLIero HabJIo/IeHus..
PagukansHocTh Simpson II B mipefcTaBieHHOM Cilyyae O3HauaeT
BU3yaJIbHO TIOJIHOE Yy/jajieHHe OMyXOdd C Koary/siueid eé
[ypajbHOTO OCHOBaHusl. Kiaccuueckass cucremMa Simpson Oblia
MpeJ/iokeHa TIOUTH CeMb [ecITHIeTh# Hasag [22], ogHako [0
HACTOSILEr0 BpeMeHU IIUPOKO UCIIOJTb3YeTC s B
HeHpPOXUPYPrUUeCKUX MyO/THKALIUSIX.

Bonpoc o pasmuunu mexzay Simpson I wu II ocraéres
nuckyccroHHbIM. Brokinkel v coaBT. mokasany coxpaHsIOIIYHOCS
CBSI3b CTeleHH pe3eKL[H C PUCKOM IporpeccupoBanus [23]. Vol u
COAaBT., HAIlPOTHUB, IPOZJEMOHCTPHPOBAH, YTO IPOTHOCTHYECKast
L[EHHOCTb Simpson CyIIeCTBEHHO 3aBHCHT OT JIOKaJIW3aluH
MEHHHTFIOMBI ¥ MOXKET OBITb MeHbIlle TIPY OIyXOJISIX OCHOBAHHS
yeperia [25]. Chotai u Schwartz cnpaBefyIMBo OTMeYaroT, uTO
CyObeKTUBHON XUPYPrUuecKoil OLIeHKH Yy)Ke HeJ0CTaTOYHO:
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COBpeMeHHasl OlLleHKa pafiuKaJbHOCTH fIO/DKHAa  BK/IOYaThb
MOC/Ie0NEePAIMOHHYI0 KOHTpPAacTHY0 MPT, ocTtaTouHblii 00BEM U
Ouosioruueckrie xapakTepucTiku omyxonu [24]. Spille u coasr.
06HapY>XUN 0CTaTOYHYIO OIyXOJIEBYIO TKaHb Ha
nocsieoriepatiioHHot  MPT y wyacTd TaleHTOB, KOTOPBIM
MHTPAOIIepaljMOHHO Obla BbICTaB/IeHA MAaKPOCKOIMYECKH I0/THas
pesekisi [26]. B To xe Bpems omy6iukoBaHHBIe B 2026 rony
MeXXyHapoaHble faHHble 6onee uem 4000 6O/BHBIX BHOBb
MOKa3a/ CTaTHCTUUECKYHO CBf3b 0osee BBICOKOM CTeneHu
Simpson c puckoMm penyjuBa JAaxe Cpeiyd NALMEeHTOB IOC/e
MaKpPOCKOIIMYeCKH TOTAJbHOIO Y/aaeHUsl, XOTs CH/Ia 3TOW CBS3U
3aBucesna or WHO grade, Ki-67 u nokamusanum onyxomu [27].
CrnenoBatenbHO, Harbo/iee PalMOHABHBIN MTOAX0[, COCTOUT HE B
OTKase OT Simpson, a B eé UHTerpaLuH C rocjieoneparnoHHoi MP-
BOJIIOMETpHeN 1 MO/eKy/IIPHO-TUCTO/IOTMUeCKUM IIpoUIeM.

ITo knaccudukarmu WHO CNS5 Hamuuve WHBa3Wd MO3ra,
MUTOTUYECKOM aKTUBHOCTM W HEKOTOPBIX MOP(OIOruueckux
TpHU3HAaKOB MOXKeT IepeBOJUTH OMyxosib B grade 2, Torga Kak

myTauuss nipomoropa TERT wmu  romosuroTtHas —[Jenenust
CDKN2A/B onpezensitor grade 3 He3aBUCMMO OT psfa
K/IaCCHUeCKUX  Tpu3HakoB [2, 29]. TlocneomnepaloHHOe

yJ/lyullleHWe COCTOSIHUS NaleHTKH COOTBETCTBYeT 3aKOHOMEepPHOM
Jexkomripeccurt  (ppoHTOOa3aNbHBIX OTZe0B. PYHKUHMOHAIBHBIN
craryc o KapHoBckomy Beipoc ¢ 70 o 80 6annos, obiemo3rosas
CUMITOMAaTHKa YMeHBIIN/ach, 3MOLMOHA/IbHO-00Hast
JMCYHKIIMS ¥ HapylleHHe OOOHSHHUS TIPOJEMOHCTPHUPOBAIN
perpecc. JTo coriacyetcst ¢ Habmogenusimu Bassiouni u Fountas,
COTJIACHO KOTOPBIM 3pUTeJIbHbIE U TICUXHUUEeCKHe CHMIITOMBI TI0C/Ie
afleKBaTHOM [JeKOMITPECCHMM MOTYT CYI|eCTBeHHO YJIy4InaThcs [7,
11].

OpfHaKO paHHUM K/IMHWYEeCKU! pe3yjbTaT He OTpakaeT
OKOHUATeJbHOr0 HeHpoKorHUTHBHOTO wucxofa. Constanthin u
COaBT. TIOKa3ald, UTO YaCTb MCIHOJHUTENbHBIX  (YHKLMH
BOCCTaHAB/IMBAeTCsl TIOCTENIeHHO Ha TPOTSHKeHUM MecsLeB, a
BHMMaH{e U KOTHUTHBHasl TMOKOCTb MOTYT OCTaBaThCsl CHYDKEHBI
yepe3 rof rmocie orepaiud [13]. Pashkov u coaBT. Takke
MOAUéPKUBAIOT Heob6X0AUMOCTb JJIUTe/IBHOTO
HeUporcuxomoruueckoro Habmozgenus [14]. TlocneonepaijioHHast
MPT wnMmeeT NpuHLMNMAABHOE 3HaueHWe. Y [AHHOW NallMeHTKU
peKoMeH/I0BaH KOHTPOJ/Ib Yepe3 Mecsl], YTO [103BOJIsieT OLeHUTh
COCTOSIHME JIOXKa OIyXO/JM, perpecc OTéKa W BO3MOJKHBIN
OCTaTOYHBIN KOHTPaCTUPYIOLIUNCS KOMIOHeHT. B panbHelimem
MepUOIMUHOCTb HAO/MIOZeHNsT CJleflyeT ONpefessiTh C Y4ETOM
okoHuaresbHOro WHO grade, Simpson II u nociieonepatirioHHOM
HeMpOoBH3yaIM3ali B COOTBETCTBUU C peKomeHzarusmu EANO
[1]. Ons menmnaruombl CNS WHO grade 1 mocse ToTanmbHOU
pesekuun Tpebyercs gnutesbHOoe MP-HabsofeHre, MOCKOIBKY
Jake [oOpoOKauecTBeHHasi OMYXOjdb MOXKeT peLIMBUPOBATh
cnyctsi roapl.  Bosmee Beicokass cremenb WHO — Tpebyer
CyLLieCTBEHHO OoJ1ee IMIOTHOTO KOHTPOJISt U PACCMOTPEHUS BOIIPOCa
0 JIy4eBO}1 Teparyu B 3aBUCHMOCTH OT PaJiUKalbHOCTH, peLii1Ba 1
Ipyrux ¢akTopoB pucka [1, 2].

Wccnenopanne Nakamura 1poJeMOHCTPHUPOBAIO HHU3KYHO
YacTOTy peLiUBOB IOC/Ie PaJUKalbHON XUPYPrUH MEeHHHIHOM
oboHsTenbHON 60po3zk! [5]. B To ke Bpems Bassiouni coobrmun
PeLM/IUBbI TPUMEPHO Y 9% MalMeHTOoB MpY CpejHeM HabIo/jeH|H
6osee maTu Jiet [7], a Fountas - NATU/IETHIO YacTOTy peLUuBa
okosio 12% [11]. Pa3nuuusi 0TpakaroT HEOAWHAKOBYIO OHOIOTHIO
OIyXOJIel, CTeneHb pe3eKLWH, [JIMTEebHOCTh HabMofeHus u
XUpYpruvecKye Cepuu.

OThenbHOrO BHMMaHUsSl  3ac/ly)kKrBaeT TpoduiakThKa U
Hab/roZleHre 3a SMWIENTHYeCKUMH TMPHUCTyNaMHu. Y MaljueHTKd
ObLT SMM307 TMOTEPU CO3HAHUS, a 3/eKTpo3HLedanorpadus
BBISIBIJIA  SNWIeNTH(OPMHYIO  aKTHBHOCTb.  HasHaueHue
TIPOTHBOCYJOPO’KHOM Teparnmiy B KOHKPETHOM CJiydae CJefyer
paccmaTtpuBaTh B KOHTEKCTe  K/IMHUYECKOH  BepOsSiTHOCTH
SMMWIENTHUUECKOro NMPUCTYIA U AanbHerumnx pe3ynbratoB OO0 B

68



ALIEV et al.

OKOHUaTe/IbHOM ITy0/IMKAaLMK )Ke/aTe/bHO YTOUHHUTb CEMUOIOTHI0
3MM307a MOTepH CO3HAHMS, HajWuue WIA OTCYTCTBHUe CYZLOpOrT,
TIPUKYyCa s13bIKa, aMHe3UH, TIOCTUKTa/IbHOM CITyTaHHOCTH U JPYTHX

Ta6numuya 3

CpaBHuTe/IbHAsT XapaKTepPUCTHKA OCHOBHBIX XMPYPrUUYeCKUX AOCTYIIOB IIPY MEHUHIOMe 0O0HSTeIbHOM 60po3/pl

surgical approaches to olfactory groove meningioma
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TIPU3HAKOB, TMO3BOJSIIOLINX AW depeHLIMpOBaTh SN TUYeCKUN
MIPUCTYI OT CUHKOMA/bHOTO COCTOSIHUS.

Table 3. Comparison of the main

AocTtyn OCHOBHbIE NpenmyLyecTBa
LLinpokmii aByCTOPOHHUIA 0630p,
yA06€eH Npyv MaccMBHOM
natepasibHOM pacrnpocTpaHeHnu

BurbpoHTaNbHLIN Cy6POHTabHBIN

OrpaHunyeHHast aKCnosunuma Mosra,
paHHUiA JOCTYN K Onyxonu,
BO3MOXHOCTb Simpson ||

®dpoHTONaTEepasbHbIi

PaHHWIA KOHTPO/Ib 3pUTENBHOTO
HepBa, ICA, ACA v 3agHero nosntwca
onyxonu

MTepuoHanbHbIi

Maublii KOCTHBIV AOCTYM, XOPOLUWIA

NatepanbHblii cynpaop6uTasibHbIN »
ep ynpaopoutan 6a3asbHblii kopnaop

PaHHss geBackynspusauus
OCHOBaHWs1, NPAMONi CPeAUHHbIN
[0CTYN, OTCYTCTBME peTpakLmy Mo3ra

3HA0CKONMYECKNA 3HAOHAa3abHbIN

MoTeHuManbLHO onTUMasibHas

OCHOBHbI€ OrpaHu4eHus
cutyaums

[IBYCTOPOHHSS1 peTpakLus NOGHbIX
[0nei, BEHO3HbIN pycK, NT06Has
nasyxa, 060HsITe/IbHbIE MyTU

OueHb KpynHas 4BYCTOPOHHASA
0MyX0/ib CO C/IOXHOV NaTepasibHoi
aHaTomMueii

CnoxHee Npy MacC1BHOM
COCyZIMCTOM OXBaTe U KpaltHeM
KOHTpanartepasibHoOM
pacnpocTpaHeHnm

CpeaHve 1 KpynHble onyxonu 6e3
KpuTuueckoro oxsata ACA

NatepanbHblil yron 063opa K
NPOTVBOMOJIOXHOI CTOPOHE

3afHee pacnpocTpaHeHue,
COCYAUCTbIE B3aMMOOTHOLLEHNS!

OrpaHnyeHHast MaHEBPEHHOCTb Mpy

BbibpaHHble C H1e onyxonu
O4Y€eHb KPYMHbIX OMyX0nax 6p € CpeAHue ony

JlnkBopes, notepst 060HAHUS,
OrpaHVyYeHns Npy BbIpaXXeHHOM
natepasibHOM pacnpocTpaHeHnn

OTAeNbHbIE CPEAMHHBIE ONYX0NN,
0CO6EHHO MW 3pUTESbHOM
Komnpeccuu

C  KIMHMYECKOH  TOUKM  3peHHMs  OpUTHMHAIBHOCThb
Tpe/ICTaB/IeHHOr0 HabJTI0/ieHus 3aK/IF0UaeTCsi He B PeIKOCTH CaMOr
MEHMHTHOMB! 0OOHSTE/bHOM 60p03/bl, a B COYETaHUH KPYITHOTO
CpeguHHOTO 00pa3oBaHusi C JBYCTOPOHHeW J106HO-6a3anbHOM
KOMIIPeCCHel ¥ BbIDOKEHHbIM OTEKOM, NPH KOTOPOM TOTajbHasi
pesekuuss Simpson II 6bU1a JOCTUrHyTa 4epe3 OFHOCTOPOHHHHN
MpaBblii  (POHTOMATEPATBEHBIA AOCTYNl C PaHHUM  Y/IyullleHHeM
HeHpOTICUXO0/IOTHUECKHX ¥ 0OIIIeMO3rOBBIX CHMITTOMOB.

Ta6nuuya 4

ITpakTrueckre 0cOGEHHOCTH TPeJCTaBIEHHOr0 C/y4asi B KOHTEKCTe
coBpemeHHoii iutepatypsl -~ Table 4. Practical features of the presented
case in the context of current literature

OCOGeHHOCTb cnyyas 3HauyeHune

MorpaHnyHoO KpYMHbI pasmep 415t

nyxosb 4 cm
Onyxone Gonee 4 ¢ OrpaHW4eHHOro OAHOCTOPOHHEro AOCTyna

MOXeT NPOBOLMPOBATL 3MOLMOHA/LHO-
noBeAeHYeckne 1 UCMONTHUTENbHbIE
HapyLleHus

BudpoHTanbHasn
Komnpeccus

BblpaxeHHbI Ba30reHHbIi
oTéK

TMOBbILAET KIMHUYECKYIO CUMITOMHOCTb 1
Tpe6yeT MUHUMU3ALMN PETPaKLMM MO3ra

Co31aéT (oyHKLMOHANBHYIO Liefb

CoxpaHéHHasi YacTnyHas
COXpaHeHUsi OCTaBLUETOCst 0GOHSATENBHOTO

hYHKLMS 06OHAHNA

nyTu
OAHOCTOPOHHWIA " o
(PPOHTONATEPAbHbIiA CHUXaeT 06bEM XMPYPrMyYeckoi aKcnosnumumn
,D,OpCTyn P npu AOCTaTOYHON pafnKasibHOCTU
Simpson i Makpockonuyecku nosiHoe yaaneHue ¢
Koarynsuuei AypanbHOro 0CHoBaHuMs
KPS 70 _ 80 PaHHee 06bEKTUBHOE (hYHKLIMOHANTbHOE

ynyulleHve

Perpecc thpoHTasIbHbIX
CUMNTOMOB

MoaTBepxaaeT ponb Macc-adhdpekTa B
NCMX03MOLMOHa/IbHOV CUMMTOMAaTUKe

OTCyTCTBUE TMCTOMOMMN B
VIMEIOLLEMCS OKYMEHTE

He no3BonseT okoHYaTeIbHO YCTaHOBUTb
CNS WHO grade

Bepudukaumsa oTcyTCTBUA pesnayasbHoii
OMyX0/n 1 co3AaHNe NCXOLHOW TOUKU
HabnwgeHns

HeobxoanmocTb
nocneonepa.uoHHoin MPT

OrpaHvYeHreM HaCTOSIIEr0  K/IMHUYECKOro  COO0OLIeHHs
SIBISIETCSI OTCYTCTBHME B TIPEJJOCTaB/IEHHOM MaTepHaje IT0JHOro
OTepalioHHOT0 MIPOTOKO/1a, 11aToMOop(0JI0rNUecKoro
3aK/II04YeHMs, paHHel nocneonepauonHoit MPT u otjanéHHoro
KaTaMHe3a. Kpome Toro, pacxoskfieHre pa3MepoB OIMyXO0JIH MeXy
JBYMsl pasfieflaMd MeAWLMHCKOM /JOKyMeHTallid U TeXHHUYecKoe
MpOTHBOpeuMe B KaJeH[JApHOM Jare orepauud TpeOyroT
00s13aTe/IbHOM CBEPKM C TIEPBUYHBIMHA MCTOYHHKaMH I1epef

OTIPaBKO# pykorucH. ITocse fo6aBieHNs: HMEIOLINXCS Y aBTOPOB
TIpe/oNeparjoHHBIX, MHTPAoIIepaLiMOHHBIX u
TM0C/Ie0nepallMoOHHbIX M300paKeHHH, MaToMopGoIOTuM U XOTs Obl
1-3-MecsilUHOrO KOHTPOJIBHOTO HCXOJa K/IMHWYEecKas LIeHHOCTb
COO0OI1IeHus CYLIIeCTBEHHO BO3PACTET.

5. SAKNMIOYEHUE

Conclusion

MeHUHIHOMBI 000HATENBHON 6OpO3/bI NpeACTaBAsSIOT CoOoH
CJIOKHYIO KaTeropuro Oryxosied TiepefHell ueperHOM SIMKH,
K/IMHUUeCKasi AMarHOCTHKAa KOTODBIX MOXKET 3arla3jpblBaThb H3-3a
MeJJIeHHOTO pOCTa, IOCTeleHHOro HapylleHusi OOOHSHUS U
Maji03aMeTHBIX HW3MEHEHHH 5SMOLMOHA/IbHO-TIOBEJIeHUeCKOH U
KOTHUTHMBHOM cc¢epsl. IIpefcTaBneHHBIN K/IMHUUECKUN Ciydai

JIEMOHCTPUDYET  KDYIIHOe  9KCTpaakcuajabHOe 00pa3oBaHHe
nepe/iHell uepernHol sSIMKA C [JBYCTOPOHHeH J106HO-6a3anbHON
KOMITpeccHed, rieprQoKaTbHBIM Ba30reHHbIM OTEKOM,

BHYTpUUepernHoW TIuIepTeH3ueld, runocMuell u (poHTaNbHOMN
TICUX05MOLMOHAIbHOU IuchyHKUe. IIpaBocTOpOHHMIA
(bpoHTO/MaTepabHBIM  TpaHCKpaHWANbHBIA — IOCTYIl  TI03BOJIUI
BBITIOJTHUTL TOTa/IbHOe MUKPOXHPYPrUveckoe yjajeHHe OMyXOJIM
mo Simpson II 6e3 ¢opmupoBaHUsi HOBOTO JBUrATeIbHOTO WU
BBIDAKEHHOT'0 KpaHMAJABHOTO HeBposIorMyeckoro Aedunura. B
paHHeM  TIOC/IeOTIePalliOHHOM  I1epHOZie  3aperMCTPHUPOBAHbI
perpecc 0011eMO3roBO ¥ (PPOHTANILHOW CHMITOMaTHKM U
TOBBbIIIeHNe (DYHKIMOHAIBHOTO CTaTyca Mo Iikane KapHoBcKoro.

KnuHuueckudi  ciayyald  TIOJUépKMBaeT  LieJiecoobpa3sHOCTb
WHJVBHAYanbHOrO BbIOOpAa JIOCTyma C  y4yéTOoM  pa3Mepa,
HalpaB/IeHUsI  pOCTa, IepU(OKaTLHOIO OTEKA, COCTOSIHUS

000HATe/NBHOH (YHKLMM M B3aUMOOTHOLIEHWI OMyXO/lH C
HeMpOBACKY/SIPHBIMA ~ CTPYKTypamu. CoBpeMeHHast XHUDPYpPrHs
MEHMHTHOM  TlepefiHeli  uepermHOd  fMKHA  [JO/DKHAa  ObITh
OpHeHTHPOBaHa He TO/IbKO Ha aHATOMUUeCKYI0 paJjMKanbHOCTb, HO
M Ha MUHMMM3ALMIO DPeTpPaKkLMOHHOW TpaBMbl, COXpaHeHHue
(YHKLMHY 3pUTEbHBIX U 0OOHSTE/bHBIX MyTel U BOCCTAaHOBJIEHHE
KOTHUTHBHO-TIOBe/IeHUECKOT0 cTaTyca nalyeHTa. Hos
OKOHYATe/NbHOM  OHKOJIOTMUeCKOW  CTpaTU(QUKALMM  JaHHOTO
clyuass  HeoOXOAWMO — BK/IIOUEHHe — [1aTOMOP(OJIOrHYeCKOoro
3akmovenns, CNS WHO grade, npomudepaTnBHOTO WHZEKCa U
pe3y/bTaToB I[10C/1e0NepaloHHON KoHTpacTHOi MPT.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbili pechepam Ha aH2/1ulickom
sA3blKe

Purpose and research problem

Meningiomas are among the most common primary intracranial
tumours. According to the 2021 WHO classification of central nervous
system tumours they form a single tumour type with several
morphological subtypes and CNS WHO grades 1-3, and molecular
markers such as TERT promoter mutation and homozygous
CDKN2A/B deletion increasingly determine their biological behaviour.
Olfactory groove meningiomas arise mainly from the arachnoid cells of
the cribriform plate, the frontoethmoidal suture and the adjacent dura
and account for about 8-13% of intracranial meningiomas. Because
they grow slowly and cause gradual olfactory and neurobehavioural
changes, they are often diagnosed late, when they already compress
both frontal lobes, displace the anterior cerebral arteries and produce
peritumoral oedema. Surgical approaches have evolved from wide
bifrontal subfrontal craniotomies to unilateral frontolateral, pterional,
lateral supraorbital and endoscopic endonasal corridors, and the modern
aim of surgery is maximal safe resection with preservation of
neurological and neurocognitive function. The article presents a large
olfactory groove meningioma with bifrontal compression and
peritumoral oedema removed through a unilateral frontolateral
approach, together with an analytical review of current literature.

Materials and methods

The work was designed as a clinical case report with an analytical
review of the literature, structured according to IMRAD and the main
principles of the CARE guidelines for case reports. Data from the
discharge summary, clinical and neurological examination, magnetic
resonance imaging, laboratory and instrumental studies and information
on the surgical treatment were used, and the patient's name, address and
other identifying details were excluded. The literature analysis covered
international guidelines on meningiomas, the WHO CNS5
classification, surgical series of olfactory groove meningiomas, and
systematic reviews and meta-analyses of transcranial and endoscopic
approaches, olfaction preservation, neuropsychological outcomes and
the prognostic value of the extent of resection. The authors point out
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discrepancies in the source documentation: the tumour dimensions were
recorded as 42x31x26 mm in the main diagnosis and as approximately
42x37x32 mm in the contrast-enhanced MRI report, and the date of
surgery in the discharge summary was inconsistent with the period of
hospitalisation, so the calendar date of the operation is not specified in
the article.

Results and discussion

A 59-year-old woman was admitted with headache, dizziness, an
episode of loss of consciousness, reduced sense of smell, impaired
vision, numbness of the limbs and general weakness that had progressed
over about a month. On admission she was fully conscious (Glasgow
Coma Scale 15) with a Karnofsky score of 70, and cephalgic and
vestibular syndromes were regarded as signs of intracranial
hypertension. Neurological examination revealed hyposmia, low mood,
anxiety and emotional lability consistent with frontobasal dysfunction,
a bilateral reduction of visual acuity recorded as amblyopia,
unsteadiness in the Romberg position and mild intention on
coordination tests, without limb paresis. Ophthalmological examination
showed retinal angiospasm, rhinoscopy was normal and
electroencephalography revealed epileptiform activity. Contrast-
enhanced MRI showed an extra-axial mass of the anterior cranial fossa
and the anterior third of the falx with marked compression of the right
frontal lobe, peritumoral vasogenic oedema and signs of intracranial
hypertension, interpreted as an olfactory groove meningioma; the
differential diagnosis included planum sphenoidale meningioma,
esthesioneuroblastoma with intracranial extension, solitary fibrous
tumour and extra-axial metastasis. Through a right frontolateral
transcranial approach the tumour compressing the basal parts of both
frontal lobes was removed microsurgically, and the extent of resection
was graded by the surgeons as Simpson II. In the early postoperative
period general cerebral symptoms regressed, hyposmia and frontal
psycho-emotional dysfunction improved, the Karnofsky score rose
from 70 to 80, no new paresis or caudal cranial nerve dysfunction
appeared and the wound healed by primary intention, whereas reduced
visual acuity and mild coordination disturbances persisted.
Carbamazepine was prescribed because of the epileptiform activity, and
follow-up MRI and electroencephalography were recommended after
one month.

Conclusion and contribution

The case illustrates typical features of olfactory groove meningiomas: a
short reported history despite a large tumour, hyposmia and relatively
mild psycho-emotional changes without gross motor deficit, and the
contribution of peritumoral oedema and bifrontal compression to
general cerebral symptoms. Published series and meta-analyses show
that Simpson I-II resection is achieved in about 90% of open
microsurgical operations, that unilateral approaches do not reduce
radicality compared with bilateral ones while some complications are
less frequent, and that the endoscopic endonasal route carries a higher
risk of cerebrospinal fluid leakage and loss of olfaction. In this patient,
total Simpson II removal of a large midline tumour with bifrontal
compression and marked oedema was achieved through a unilateral
right frontolateral approach, with early improvement of
neuropsychological and general cerebral symptoms. The authors
acknowledge that the full operative protocol, the histopathological
report, early postoperative MRI and long-term follow-up were not
available, and that final oncological stratification requires the
histological diagnosis, CNS WHO grade, proliferative index and
postoperative contrast-enhanced MRI. Modern surgery for anterior
skull base meningiomas should aim not only at anatomical radicality
but also at minimising retraction injury and preserving visual, olfactory
and cognitive-behavioural function.
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AnHoranus. B cTaThe npejioxkeHa MOJieNb eMHOTr0 C/1051 61bnorpadrueckux MeTajaHHbIX [JIst
HarmioHanbHOM nmaThopMbl HayYHBIX U3JaHUH Y306eKnCTaHa; B 3TOM MOJey KOHTPOJIb KauecTBa
BCTPOEH BO BCe 3Tanbl 00paboTky 3ammcu. Kak/joe 3HaueHye 107151 XpaHUTCS KaK YTBEPXK/EeHHe C
yKasaHWeM HCTOYHMKA, METO/a, BpeMeHH 1 JOCTOBEPHOCTH, @ KAHOHWUECKOe 3HaueHHe BbIOUpaeTcst
10 paHramM MCTOYHMKOB. KauecTBO OLieHMBAeTCs 10 IIeCTH HM3MepeHUsIM; IoKa3aTe/lu IOJIHOTHI,
KOPPEeKTHOCTU U COIJIaCOBAHHOCTU CBOJSATCS B MH/IEKC KauecTBa MeTaflaHHbIX, UCII0/b3yeMblil J/1st
a/ipecHbIX PeKOMeH/ AU )KypHalaM.

KiroueBbie cioBa: Oubiavorpaduueckrie MeTafjaHHble; KaueCTBO [IAHHBIX; IIPOUCXOXKJEHHe
JJAHHBIX; MOJe/b YTBeD)KIEHWH; WHJEeKC KauecTBa MeTa[aHHBIX; HAal[MOHA/bHAsl IUIaThopma

HayUHBIX I/I3,£[aHI/II‘;I

1. BBEAEHUE

Introduction

B ¥306ekucrane uzgaetcs 6osee 200 HayuyHBIX >KYPHA/IOB, HO
CBeJleHWs1 O CTaThsSIX pacCpeloTOUeHbl MO caiiTaM pejakLuid, a
JJAHHBIE O MyOJMKALMAX y4YeHbIX JyIsi aTTeCTalid U OTYeTHOCTH
CoOMparTCsi  BPYYHYIO. Mexgy  TeM  HalMOHaJbHbIE
6ubnuorpaduueckre 6a3bl JaHHBIX C MOMHBIM OXBATOM HAy4HOM
MPOAYKLMKA  CTpaHbl ~ MOTYT  JIydllle  TOAXOAWUTb s
6ubroMeTpruyecKoro aHa/nmsa, yeM KOMMepuecKre
MeX/yHapo/iHble ~ WHJEKCbl,  O0COOEHHO B  COLMA/IBHO-
ryMaHUTapHbIX HayKax [1].

JItoboii  arperatop  HeusbexxHOo  HacsmeayeT  fieeKThl
HCTOYHUKOB: TPOMYyCKH adduimalyii U CIUCKOB JIMTepaTypel,
pa3sHOUTEeHUs B HAIIMCAaHUM UMEH U 3HaueHusix nosiell. OTK/IOHeHHe
HEMOJIHbIX 3aricell COKpalljaeT OXBaT, a WX HEKPUTUYECKOe
TIPUHSATHE CHIDKaeT J0CTOBEpHOCTh. Ec/y KauecTBO JaHHBIX — 3TO
TIPUTOJHOCTH /ISl UCTI0JIb30BaHusl NoTpeburensiMy [2], KOHTPOJIb
JIO/DKeH COTIPOBOXK/AaTh 3aIMCh Ha BCEM IMYTH OT MCTOYHHKA [0
cepBuca. llenb crathy — 06OCHOBaTh MOJeNb €AWHOrO CJIOS
6ubnmorpaduueckKux MeTaflaHHbIX, B KOTOPOH IPOMCXOXJeHHe
3HaYeHUM U pe3y/bTaTbl MPOBEPOK KauecTBa — CBOMCTBA CaMHUX
JIAHHBIX.

2. MATEPUAJBbI N METOAbI
Materials and methods

MaTepI/IaHOM HuccieoBaHuAa  TOCAYXXW/IWM  KOHLIernusa U
TeXHUYeCKoe 3a/laHue T1epBoro >rara HaL[I/IOHaJILHOﬁ l'IJ'IaTCl)OpMLI

Hay4HBIX WM3[aHWi. MeToJaMy [JOKYMEHTAa/JbHOTO W CUCTEMHOTO
dHa/IM3a BbIe/IeHbl MeXaHHW3MbI KOHTpOHH Ha KaXXJOM »3>Tare
JKU3HEHHOI' O LUK/Ia 3aI1icu, OHU COITOCTAaBJ/I€HbI C
OﬁmerI/IHﬂTLIMI/I HU3MepeHUsAMU KauyeCTBa JAdHHbIX U MeTaJaHHbIX
[2; 3].

3. PE3Y/IbTATbI N OBCYXXAEHWNE

Results and discussion

CBefleHHs] O CTaTbsX IIOCTYMAKOT TOMBKO OT >KyPHAJIOB:
aBTOMaThvecku (1o mporokony OAI-PMH wmm ckaHHpoBaHWEM
CTpaHUI] C MeTaTeramu citation_*) mmbo BpyuHyi0 B KabuHere
JKypHaJla C TIpej3ariofiHeHreM rosield u3 PDF-¢aiina u mo DOI;
BHerHre UcTouHUKH (Crossref, ORCID, ISSN Portal) 3anuceii He
CO37]al0T, a MPOBEPSOT U JOMOJHAIT UX. 3allUCh COXPaHsIeTcsl B
Heu3sMeHHOM HcxofHoM cyioe (RAW) c xem-cymmoint SHA-256,
BpeMeHeM U aZpecoM TIOJy4eHWs; 3amuch, yjaleHHas B
WCTOUHUKe, He CTUPAeTCs, a moMevaeTtcsi, Kak u B OAI-PMH [4].

KiroueBoii 3/1eMeHT MOJIe/TH — 1epexo/ OT 3aIliCH KaK L{eJIoro K
yTBep)KAeHUsIM (assertions) o 3HaueHWSX OTZJeNbHBIX IOJIeH.
Y1BepxKaeHne (GUKCHpyeT TIosie, 3HayeHWe, WCTOYHHK, METO[,
JIOCTOBEPHOCTD, BPeMsI 1 CCBUIKY Ha MCXOJHYIO 3aruch (puc. 1) u
TEeM CaMbIM CBfI3bIBA€T 3HaUEHHE C TIOPOJUBIINM €ro JefiCTBUeM U
OTBETCTBEHHBIM areHTOM B TEDMUHAX OHTOJIOTMH [TPOUCXOXKEHUs
PROV-O [5].

s N\ 's

XPaHATCA CO CBOUM CTaTyCOM

UcTounukn
RAW YT1Bepxpaenus Brei0op 3HaueHusn:
samics OAI-PMH PoA P
Heu3MeHHasi ToJie ¥ 3HaYeHre Kyparop —
CTpaHMLIa CTaTb1 Banupanusn
y I—»| KOTTWS 3aTTUCH; [ UCTOYHUK, METO] paHr MICTOYHMKA —
PDF-gaiin 38 npaBun
SHA-256, BpeMsI T0JTy4eHust JOCTOBEPHOCTb —

(opma kabunera Bpems, URL OCTOBEPHOCTD ] HOBH3Ha

Crossref, ORCID | pemd, A P !
L L L . ) ! LI J

] |
HoB0e ymeepoicoeHue owuobKa | | pacxosicdenue
|

________________________________ Y™
I's \ | \I
1 1
1 YTBepxK[eHUs He YansdroTCA: I ' [
. DA YA . Pemenue ! Ouepesp | | CANONICAL
I 3aMeHEeHHbIE ¥ OTK/IOHEHHbIe I i I
! ! Kyparopa i Kyparopa ! | 3HaueHwe mons

1
1 1 | |
lJ

Puc. 1. Mogenb yTBepXKAEHHU# 1 BRIOOPA KAHOHMYECKOTO 3HAUEHWS 07151

Kanonunueckoe 3Hauenre (CANONICAL) BoibupaeTcsi cpeau
VTBep)KIeHNH, TIpOIIeJIINX BaJHJALI0: TIPUOPUTET HMeeT
pellleHHe KypaTopa, 3aTeM paHI MCTOYHMKA, JOCTOBEPHOCTb U
HOBM3HA. PaHru 3agarorcs no nossm: fag DOI  crapruumit
ucrounuk — Crossref, rge wuAeHTUOUKATOP W MeTaJaHHbIE
peructpupyetr usgaresnb [6], a A 3arnaBUsi M aHHOTALMU —
JKypHa/I, OTBeuawl[uii 3a cofepkaHue. Ecmm fgBa crapiumx
yTBep)KzeHus 1o KioueBomy rnomo (DOI, 3aryiaBre, aBTOpLL, TO[)

Fig. 1. Model of assertions and selection of the canonical field value

CyLIeCTBEHHO paCXOAATCd, 3aIlliChb I10/IydyaeT CTaTyC «Tpe6yeT
PacCMOTpPEHUA».

Hapymenus npaBui Banufauuu (B TeXHUYECKOM 3aJjaHUU UX
38) pensATCSI B OCHOBHOM Ha OIIMOKA W TpefyTIPEXXAeHMUSsI.
Oumbku — HeBepHbIN KOHTponbHbI cuMmBoa ISSN mmun ORCID,
Hegonyctumbli cuaTakcrc DOI, coBnagenue DOI y pasHbix pabor,
pacxoxjieHre roja MyOnMKaLMu W rofa BbINYCKa — B PYYHOM
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KaHasie O/JIOKUPYIOT pasMelljeHHe 3alicd, a B aBTOMaTHYeCKOM
MepeBOAT ee B CTaryc  «TpebyeT  pacCMOTpeHHs»;
MpeJyNpeXAeHUs] 3auch He OJIOKUPYIOT, HO YYUTBIBAIOTCS B
WHJeKce KauectBa MetafiaHHbIX (MKM). [lns aBTOMaTH4ecKd
coOpaHHBIX 3aIuCceli Tak peasn3yeTcs IIPUHINI «He OTKJIOHSATb, a
MapKUpoBaTh»: JAe(eKT OCTaeTcsi BHUMBIM, a JKypHaIy
HarpaBJIeTCs 3arpoC Ha UCIIpaB/ieHue KOHKPeTHOIO I10JIs.
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KauecTBO OLIeHMBAeTCs MO ILECTH u3MepeHusM (Tabsi. 1),
BK/IFOUAIOIMM  K/IaCCHUeCKHe  XapaKTepUCTUKKA  KauecTBa —
TIOTHOTY, KOPPEeKTHOCTh (TOUHOCTb) U CBOEBPEMEHHOCTH [2];
Habop 6/M30K K MapamerpaM KauectBa MeTafaHHbix T. Bproca u
. XvunnmaHH, r7je NPOUCXOKEHNe — OTJe/bHBIN mapametp [3].

Ta6numuya 1
VI3MepeHust KaueCTBa MeTalaHHBIX U MexaHU3MbI ux KOHTposst | Table 1. Metadata quality dimensions and their control mechanisms
N3mepeHne MexaHU3M KOHTponsA Mokazatenb
Mpodhunb 0653aTeNbHLIX U PEKOMEHAYEMbIX NOMeN; AaHHble
MonHota poc p Ay A Cocrasnstowme Cy, Cz, R nHgekca (1)
CO CTpaHuLbl cTatbn u ns PDF
Mpasuna Banu NN: KOHT bHble cMBO/Ibl ISSN 1 ORCID
KoppekTHocTb pasuna BamaaLy OHTPON € CUMBONb! 1SS ORCID, Cocrasnswowasn V nigekca (1)
cuHTakcuc DOI, gatbl, CTpaHuLbl
ConocTaBrneHne yTBepxaeHuii, ceepka c Crossref, ORCID u
CornacoBaHHOCTb yTBeEpXA ! p ' Coctasnstowas A nigekca (1)
ISSN Portal
YHUKaNbHOCTb MpaBuna AeAynmMkaLm, 04EPEAL kypatopa, STaNOHHeIe TouHocTb 2 99,5 %; nonHota = 95 %
BbIGOPKU
o o KK aBT < 24 y, kabuHeT < 1
CBOeBpeEMEHHOCTb ExeAHeBHbI HKpEMeHTasbHbI C6Op, CTaTyCbl UCTOYHUKOB Sanepxa: a °C6ON'|)MH » kaburie 5
YTBEPX/AEHWs co cCcbinkoli Ha RAW, Bepcum 3anucei, xypHan o
MpocnexvBaemMocTb p » Bep » KYP 100 % 3HaueHwii BbIGOPKY CBsI3aHbl ¢ RAW

ayauTa

[TonHOTaA, KOPPEKTHOCTh M COrJIaCOBAHHOCTh CBOAATCS B KM
(0-100):

VKM =40-C, +20-C, + 15-V+15:A+ 10-R, (1)

rie C; u C,— [onu 3alo/HeHHbIX O00s3aTeNbHBIX U
pPeKOMeH/IyeMbIX Tosel; V — nons noseii 6e3 ommboK BanujaLuy;
A — pons umerouuxcs ugeHtudukaropos (DOI, ORCID, ISSN),
MO/TBEPXKIEHHBIX BHEIITHUM UCTOYHUKOM; R — 710151 pa306paHHbIX
MO3WLIMI CTIMCKA JIUTepaTyphl. Bce cocTaBisiromiye BEIUUCSIOTCS
6e3 9KCIePTHOrO IIPOCMOTpPAa 3alkCei, YTO COOTBETCTBYET
MOAX0/laM K aBTOMAaTHUeCKOH OljeHKe KayeCTBa MeTaZlaHHBIX [7].
VKM He sBIseTCS PEUTHHIOM: OH CIY)XKUT [yisl aJpecHBIX
PEeKOMEeHJALMH  peJakUsM U  YIOPSiIOUeHHsT KypaTOPCKUX
ouepefieil.

CBOEBPEMEHHOCTb KOHTPOJIMPYETCS 10 MCTOYHMKAM: CTaTyC
cbopa no mpotokony OAI-PMH — «3eneHblii» TPU YCIIELIHOM
roc/ieJHeEM CeaHce M foJjie OIMHMOOUHBIX 3ammceit He Gosee 5 %,
«OKeJTBbIi» — Tpu Oosibliiel  fiojie  OMIMOOK WIM  YaCTUYHO
BBITIOJIHEHHOM CeaHCe, «KDACHBIN» — TOC/e TpeX HeyJauHbIX
CeaHCOB TIO/PSI/, WU TIPH OTCYTCTBUM OOHOB/eHUi Gosee 7 fHEH.
Ilpy mofkmoYeHNH >KypHasia mpobHeri c6op 100 3amuceit faet
OTYET O COOTBETCTBHUM — KakKHe IO/l W3BJIEKAIOTCS W OTKYyZa
JIOTIOJIHUTh HeJloCTarolMe; cOoM cieflyeT OT/e/sTh OT Mpo0OesioB B
JIAHHBIX.

YHUKaNbHOCTD obecrieunBaeTcst KOHCepBaTUBHOM
JelyTMKaLyen: 3armick 06beJUHSIOTCS aBTOMaTHUeCKH JIULIb B
IBYX ciayyasix — npu coBnazennyd DOI, ecnu XypHan U rof He
pacxofsiTcs, W TIPH COBIQZleHWM JKypHaja, rofia W IIepBOH
CTpaHMLpl (HOMepa CTaTb{), €C/IM CXOZCTBO 3arylaBUi He HIDKe
0,95, a coBniaieHne aBTopoB — He HKe 0,8. [Tapbl c UHTerpaabHON
oueHkoi 0,80-0,97 mnepefaroTcsi KypaTopy, C MeHblel — He
cBsA3bIBalOTCS. Takoe pas3bueHMe Ha 30HBI ABTOMAaTHYECKOTO
CBSI3bIBaHUSI, DY4HOIN IPOBEPKM M OTKasa BOCXOJWUT K MoJesu
@ennern — Cantepa [8]; TouHocTh 06bemuneHusi (= 99,5 %) u
MOJIHOTA BbIsAB/IEHUs [Ay6sivkaToB (= 95 %) eKeKBapTaJbHO
TIPOBEPSIIOTCS Ha 3TalOHHBIX BLIOOPKAX.

4. 3AKNMIOYEHNE

Conclusion

Takum o6pa3oM, B TIPeATIOKEHHOH MOJend KauyeCTBO
MeTa/laHHBIX — He UTOTOBbIN (UIBTP, @ CBOWCTBO €MHOrO C/IOsi
JlaHHBIX: HeM3MEeHHBIM UCXO/IHBIN CJIOH, YTBePKAeHHUs C yKa3aHHeM

MIPOMCXOXK/eHHsl, paHI'U UCTOYHUKOB, MapKUpYyIolljasi BalujaLus,
MHJIeKC KauecTBa M KOHCepBaTHBHas JefyIUIMKAlL[Usi COXPaHSIOT
OXBaT W 00ECHeYMBAIOT IPOBEPSEMOCTh KaXKIOr0 3HaueHHs.
IIpakTuueckas LJleHHOCTb MOJEIU — B aJpeCHBbIX PeKOMeHZALusaX
JKypHajiaM U IpoBepsieMOM IIPOUCXOKIEHUM [AHHBIX; XpaHeHHe
HCXOZAHBIX 3armceii 1 PDF-¢aiioB BMecTe ¢ BepCHOHHPOBaHNEM
aIrOPUTMOB  TIO3BOJISIET — [€peCUMTHIBATh  IOKasarenu  0Oe3
MOBTOPHBIX 3alpoCcOB K JKypHanam. [lambHelmas pabora—
KanMObpoBKa BeCOB MH/EKCA U TIOPOrOB COMOCTaB/IEHUS M0 JaHHBIM
NUA0THOro nojxaouenus 20-30 xKypHasios.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl peghepam Ha aHe/1ulickom
sA3bIKe

Purpose and research problem

More than 200 scientific journals are published in Uzbekistan, but
information about their articles is scattered across editorial websites,
and data on researchers' publications for attestation and reporting are
still collected manually. National bibliographic databases with full
coverage of a country's scientific output may be better suited for
bibliometric analysis than commercial international indexes, especially
in the social sciences and humanities. Any aggregator inevitably
inherits the defects of its sources — missing affiliations and reference
lists, variant spellings of names and inconsistent field values. Rejecting
incomplete records reduces coverage, whereas accepting them
uncritically lowers reliability. If data quality is understood as fitness for
use by data consumers, quality control has to accompany a record along
its whole path from the source to the service. The aim of the article is to
substantiate a model of a unified bibliographic metadata layer for the
National Scientific Publications Platform of Uzbekistan in which the
provenance of values and the results of quality checks are properties of
the data themselves.

Materials and methods

The material of the study was the concept and the technical
specification of the first stage of the National Scientific Publications
Platform. Using documentary and system analysis, the authors
identified the quality control mechanisms applied at each stage of the
record life cycle and compared them with generally accepted
dimensions of data quality (Wang and Strong) and metadata quality
(Bruce and Hillmann). The model was described in terms of record
intake channels, storage of source records, field-level assertions with
provenance, selection of canonical values, validation rules, quality
dimensions and indicators, monitoring of harvesting sources and
deduplication.

Results and discussion

Article records come only from journals: automatically, via the OAI-
PMH protocol or by crawling article pages with citation_* meta tags, or
manually in the journal's account, with fields pre-filled from the PDF
file and by DOI. External sources (Crossref, ORCID, ISSN Portal) do
not create records but verify and enrich them. Each record is kept in an
immutable source layer (RAW) with a SHA-256 hash and the time and
address of retrieval, and a record deleted at the source is marked rather
than erased, as in OAI-PMH. The key element of the model is the shift
from the record as a whole to assertions about the values of individual
fields: an assertion fixes the field, value, source, method, confidence,
time and a link to the source record, which links each value to the
activity and agent that produced it in terms of the PROV-O provenance
ontology. The canonical value is selected among validated assertions by
curator decision, then by source rank, confidence and recency; ranks are
defined per field (Crossref for the DOI, the journal for the title and
abstract), and a substantial disagreement between two senior assertions
on a key field sends the record for review. The 38 validation rules of the
technical specification are divided mainly into errors — invalid ISSN or
ORCID check digits, invalid DOI syntax, the same DOI for different
works, a mismatch between the publication year and the issue year —
which block manually entered records and flag automatically harvested
ones, and warnings, which do not block a record but are counted in the
metadata quality index, following the principle "mark, do not reject".
Quality is assessed in six dimensions — completeness, correctness,
consistency, uniqueness, timeliness and traceability — each with its
own control mechanism and indicator (Table 1). Completeness,
correctness and consistency are combined into a metadata quality index
(MQI, 0-100): MQI = 40-C1 +20-C2 + 15-V + 15-A + 10-R, where C1
and C2 are the shares of filled mandatory and recommended fields, V is
the share of fields without validation errors, A is the share of identifiers
confirmed by an external source and R is the share of parsed reference
list items. All components are calculated without expert review of
records, and the index serves for targeted recommendations to editors
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and for ordering curator queues rather than as a rating. Timeliness is
monitored by source status (green, yellow or red depending on the
success of the last harvesting session, the share of erroneous records and
the time since the last update), and a trial harvest of 100 records when a
journal is connected produces a compliance report. Uniqueness is
ensured by conservative deduplication: records are merged
automatically only when DOIs match and the journal and year agree, or
when the journal, year and first page match with a title similarity of at
least 0.95 and an author match of at least 0.8; pairs with a combined
score of 0.80-0.97 are passed to a curator, following the Fellegi—Sunter
model, and merge precision (299.5%) and duplicate recall (=95%) are
checked quarterly on reference samples.

Conclusion and contribution

In the proposed model, metadata quality is not a final filter but a
property of the unified data layer: the immutable source layer,
assertions with provenance, source ranks, marking validation, the
quality index and conservative deduplication preserve coverage and
make every value verifiable. The practical value of the model lies in
targeted recommendations to journals and in verifiable data
provenance; storing source records and PDF files together with
versioned algorithms allows the indicators to be recalculated without
repeated requests to journals. Further work will calibrate the index
weights and matching thresholds using data from a pilot connection of
20-30 journals.
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MpakTHUeCKoe 3HAueHWe B CeIbCKOM XO3siicTBe. B cBs3u C 3TuMm pa3paboTka CrienuasbHOro
ycTpoiictBa it yiabTpaduosieroBoro  (Y®) ob6iyuenuss cemsH apOy3a ¥ IOBBILLIEHHE
3¢ HeKTUBHOCTH €ro WCIO/b30BaHUsl SIB/ISIETCS aKTyalbHOW 3asjauedl. Llesblo MCCIeOBaHUS
SIBJISIETCSI TIPOBE/IEHHE IKCIIePUMEHTaIbHBIX MCC/Ie0BaHuMM Ha 1abopaTOpHOM MakeTe yCTPOMCTBa
nuist Y®-06myuenust cemsiH apby3a 1 oripe/iesieHre Hanbosiee paliOHaIBHBIX PEXKMMOB 06/1yueHusI.
DKCrepyuMeHTbl TPOBOIWIMCH Ha J1abopaTopHOM CTeHJe Y®-YCTaHOBKHM B UeTHIPEXKPAaTHOMN
TOBTOPHOCTH C UCIIO/Ib30BaHHEM OAKTEPULIMHBIX JIaMIT MOLIHOCTEIO 120-180 BT 1 1/IMHO# BOJHBI
253,7 uM u 300 HM. CorocTaB/ieHbl pas/iMuHble peXXMMbl, pa3/iMuaroliiecss pacCTOSHUEM MeXLy
ceMeHaMH 1 0O/TyuaresieM, a Takke BpeMeHeM 00pabOTKH, ¥ TIpeCTaB/IeHbl pe3y/IbTaThl aHaIu3a.

KiroueBble ciioBa: cemeHa ap0Oy3a; BCXOXKECTb; y/IbTPadUOIETOBbIN CBeT; 0biyueHue; [JMHA
BOJIHBI; JIaMIa; apOy3; MeTOA; cTeHA; 6aKTepULIMHBIH; MOLIHOCTb; FPUOOK

1. INTRODUCTION

Producing and using high-quality seed material is of great
importance for obtaining high and stable yields from cucurbit crops.
Seed production differs from ordinary crop production technology
and includes a number of special agrotechnical measures, such as
preserving the biological characteristics of the variety, ensuring the
quality indicators of the seeds, harvesting on time, and separating,
drying, sorting and storing the seeds. In particular, seed production
of cucurbit crops is labor-intensive to a certain degree and requires
the use of technical means adapted to the efficient performance of
technological processes [1-2].

Studies note that an insufficient level of mechanization in the
cultivation of cucurbit crops and the production of seed material
increases labor costs and reduces production efficiency. In
particular, because special implements and machines for treating
cucurbit crops are produced in limited quantities, farms sometimes
adapt the technical equipment they already have. Therefore,
improving seed production and cultivation technology for cucurbit
crops, reducing labor costs, and using modern, resource-saving
mechanization tools are among the important scientific and
practical tasks [3-4].

Not many works have been devoted to studying the effect of
ultraviolet light on biological objects; the published works note its
environmental cleanliness, low cost and convenience. Using
ultraviolet light for pre-sowing seed treatment improves seed health
and increases the yield of agricultural crops by 35% to 45% [5-6].

Seed emergence is one of the important stages of the seedling-
growing process. In watermelon, delayed and uneven seed
emergence are frequently encountered problems. Therefore, it is
important to use stimulating technologies aimed at ensuring fast,
uniform and high-quality seed emergence.

A number of factors affect the seed emergence process. In
particular, seed germination energy, ambient temperature, the
moisture level required for emergence, and other external and
internal factors are important for the speed and uniformity of seed
emergence and development.

It is known that ultraviolet radiation is a part of the natural solar
spectrum. Because of its diverse effects, it has attracted the attention
of physicians, biologists and scientists in other fields. In
Uzbekistan, increasing crop yields is considered one of the
important factors for boosting the production of agricultural
products. At present, in addition to improving traditional
agrotechnical measures, the rational use of new resources is

required. Among these is the regulation of physiological processes
in plants through methods of exposing plants to UV light and the
use of growth stimulators [7-8].

In obtaining a high yield from agricultural crops, including
watermelon, one of the cucurbit crops, the quality indicators of the
seeds prepared for sowing play an important role alongside other
agrotechnical measures. This is because using select seeds that are
close to one another in biological properties, with high laboratory
and field germination and high potential yield, is the guarantee of an
abundant harvest. Taking this into account, experimental studies
were conducted on irradiating watermelon seeds with ultraviolet
light [8-9].

For this purpose, the laboratory germination of “Dilnoz” variety
watermelon seeds in the control variant was first determined in four
replications.

2. METHODS

Experimental studies on irradiation on the stand for UV
treatment of watermelon seeds were developed, and the
experiments were carried out in four replications [9-10].

3. RESULTS

In recent years, as a result of scientific research, an irradiation
stand for UV treatment of watermelon seeds has been developed.
Based on the analysis of the results, the following conclusion can be
drawn: the experiment was conducted at heights of 6, 9 and 12 cm,
at time intervals of 3, 5 and 7 minutes, at wavelengths of 253.7 nm
and 300 nm, using bactericidal lamps with a total power of 180 W.
With a distance of 9 cm from the irradiator to the seeds, a seed
irradiation time of 5 minutes, and bactericidal lamps of 253.7 nm
wavelength and 60 W power together with 300 nm wavelength and
90 W power, germination was 98.3% (Table 2). Compared with the
other UV parameters and modes, the best sprout emergence was
observed in this mode.

This research consists in creating a technology for disinfecting
and stimulating watermelon seeds before sowing by means of
electrotechnological methods. Therefore, we conducted studies to
determine the microflora of watermelon seeds before and after
treatment by electrotechnological methods.

Figure 1 shows the experimental samples used to determine
fungal infection in watermelon seeds. The experiments were carried
out in the laboratory of the Department of Chemical Technologies
of Kokand State University.
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a) ‘ b)

Fig. 1. “Dilnoz” variety watermelon seeds: infection by (a) Bacillus spp., (b) Streptomyces spp. and Actinomyces spp., (c) Micrococcus spp. and Fusarium
spp. fungi

As a result of the research, when seeds of the “Dilnoz” After irradiation, the seeds were placed on moist filter paper in
watermelon  variety =~ were  studied  microbiologically, laboratory Petri dishes and left in a dark place at a temperature of
microorganisms were found to occur in relatively high amounts. 21-23 °C. The germination of the watermelon seeds was assessed

The isolated microorganisms were identified taxonomically as visually and by counting. Sprouts began to appear within the first
belonging to the groups Bacillus spp., Micrococcus spp., Fusarium two days. After six days, seed emergence stabilized, and on the
spp., Streptomyces spp. and Actinomyces spp. fungi. eighth day all viable seeds were identified [10-11].

- -_—

The laboratory germination of “Dilnoz” variety watermelon
seeds was 84% in the control variant and 98.3% after irradiation,
which is 14.3% higher than the control.

The UV treatment of the seeds was carried out in the laboratory
of the Department of "Electrical Technologies" of Kokand State
University.

A lighting stand fitted with bactericidal lamps of 253.7 nm and
300 nm wavelengths, with a total power of P = 180 W, was used as
the ultraviolet light source. For each variant, 30 watermelon seeds
were selected.

The selected seeds were irradiated using the stand shown in
Figure 2.

Fig. 3. Appearance of watermelon seeds when irradiated with ultraviolet
light

As can be seen from Figure 3, it was found that Bacillus spp.,
Micrococcus spp., Fusarium spp., Streptomyces spp., Actinomyces
spp. and other fungi died in the seeds treated with UV light.

The tables present the results of determining the germination of
watermelon seeds treated with ultraviolet light. In the tables, Hyy is
the distance from the UV lamp to the seeds (cm), t is the irradiation
time (min), and germination is given in %.

Fig. 2. General view of the UV treatment stand

Table 1
Germination of watermelon seeds irradiated with 253.7 nm lamps of 120-180 W power
A=253.7 nm, P=120 W A=253.7 nm, P=150 W A=253.7 nm, P=180 W
Huy, cm t, min Germination, % Huy, cm t, min Germination, % Huv, cm t, min Germination, %
3 75.2 3 775 3 74.9
6 5 79.1 6 5 84.1 6 5 78.7
7 79.2 7 825 7 78.6
3 78.4 3 79.2 3 78.2
9 5 76.5 9 5 84.1 9 5 76.2
7 747 7 69.2 7 74.3
12 3 74.6 12 3 717 12 3 74.0
5 76.8 5 80.8 5 76.4
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A=253.7 nm, P=120 W A=253.7 nm, P=150 W A=253.7 nm, P=180 W
Huy, cm t, min Germination, % Huyy, cm t, min Germination, % Huy, cm t, min Germination, %
7 75.7 7 65.8 7 75.4

Table 1 presents the results of the experiments carried out with lamps of 253.7 nm wavelength and 120-180 W power. According to it, the
best germination rate, 84.1%, was obtained with a 150 W irradiator at a distance of 6 cm from the seeds and an irradiation duration of 5
minutes.

Table 2
Germination of watermelon seeds irradiated simultaneously with 253.7 nm lamps (30-90 W) and 300 nm lamps (90 W)
A=253.7 nm, P=30 W A=253.7 nm, P=60 W A=253.7 nm, P=90 W
A=300 nm, P=90 W A=300 nm, P=90 W A=300 nm, P=90 W
Huyy, cm t, min Germination, % Huy, cm t, min Germination, % Huyv, cm t, min Germination, %
3 82.1 3 87.5 3 83.9
6 5 92.0 6 5 94.1 6 5 88.0
7 76.3 7 84.2 7 82.4
3 82.1 3 95.7 3 88.1
9 5 91.1 9 5 98.3 9 5 88.2
7 83.8 7 92.4 7 86.7
3 74.5 3 87.5 3 84.1
12 5 86.1 12 5 94.1 12 5 86.6
7 84.5 7 84.1 7 82.2

Table 2 presents the results of the experiments carried out with lamps of 253.7 nm wavelength and 30-90 W power, together with lamps
of 300 nm wavelength and 90 W power. The best germination rate, 98.3%, was obtained with the 253.7 nm lamp at 60 W and the 300 nm
lamp at 90 W, at a distance of 9 cm from the irradiator to the seeds and an irradiation duration of 5 minutes

Table 3
Germination of watermelon seeds irradiated simultaneously with 253.7 nm lamps (60-120 W) and 300 nm lamps (60 W)
A=253.7 nm, P=60 W A=253.7 nm, P=90 W A=253.7 nm, P=120 W
A=300 nm, P=60 W A=300 nm, P=60 W A=300 nm, P=60 W
Huv, M t, min Germination, % Huy, cm t, min Germination, % Huv, M t, min Germination, %
3 85.0 3 85.8 3 81.9
6 5 88.9 6 5 91.2 6 5 87.3
7 75.2 7 74.1 7 745
3 84.3 3 85.7 3 83.9
9 5 93.8 9 5 94.9 9 5 89.8
7 80.3 7 80.8 7 78.1
3 78.8 3 78.2 3 77.5
12 5 835 12 5 84.2 12 5 81.8
7 75.8 7 74.9 7 74.7

Table 3 presents the results of the experiments carried out with lamps of 253.7 nm wavelength and 60—120 W power, together with lamps
of 300 nm wavelength and 60 W power. The best germination rate, 94.9%, was obtained with the 253.7 nm lamp at 90 W and the 300 nm
lamp at 60 W, at a distance of 9 cm from the irradiator to the seeds and an irradiation duration of 5 minutes.

Table 4
Germination of watermelon seeds irradiated simultaneously with 253.7 nm lamps (90-150 W) and 300 nm lamps (30 W)
A=253.7 nm, P=90 W A=253.7 nm, P=120 W A=253.7 nm, P=150 W
A=300 nm, P=30 W A=300 nm, P=30 W A=300 nm, P=30 W
Huv, cm t, min Germination, % Huy, cm t, min Germination, % Huyv, cm t, min Germination, %
3 87.6 3 92.5 3 88.8
6 5 84.5 6 5 87.5 6 5 85.6
7 75.7 7 77.4 7 76.3
3 78.2 3 79.9 3 79.1
9 5 84.7 9 5 88.3 9 5 85.8
7 77.8 7 78.3 7 78.5
3 81.7 3 84.1 3 82.8
12 5 83.5 12 5 87.4 12 5 84.7
7 68.1 7 68.3 7 68.3

Table 4 presents the results of the experiments carried out with lamps of 253.7 nm wavelength and 90-150 W power, together with lamps
of 300 nm wavelength and 30 W power. The best germination rate, 92.5%, was obtained with the 253.7 nm lamp at 120 W and the 300 nm
lamp at 30 W, at a distance of 6 cm from the irradiator to the seeds and an irradiation duration of 3 minutes.
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Table 5
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Germination of watermelon seeds irradiated with 300 nm lamps of 120-180 W power

A=300 nm, P=120 W

t, min Germination, %

3 87.2

915 6
79.8
81.0
88.9 9
77.1
80.5
88.0 12
76.8

Huy, cm Huy, cm

12

N O W N Ow NG

A=300 nm, P=150 W
t, min

3

N OO W N W N,

A=300 nm, P=180 W

Germination, % Huv, €M t, min Germination, %
89.1 3 91.2
95.8 6 5 93.9
82,5 7 84.3
85.8 3 88.5
92.4 9 5 90.4
79.2 7 80.6
83.2 3 86.5
91.6 12 5 91.2
79.1 7 79.6

Table 5 presents the results of the experiments carried out with lamps of 300 nm wavelength and 120-180 W power. According to it, the
best germination rate, 95.8%, was obtained with a 150 W irradiator at a distance of 6 cm from the seeds and an irradiation duration of 5

minutes.

Figure 4 shows the best average results obtained when lamps with wavelengths of 253.7 nm and 300 nm are used simultaneously.

N1 T1 T2

Fig. 4. N1 — control; T1, T2, T3, T4, T5 — experimental

4. DISCUSSION

Based on the analysis of the results presented in the tables, the
following conclusion can be drawn: depending on the radiation
dose, wavelength and exposure time, the effect of ultraviolet (UV)
light on seeds can be both positive (stimulating) and negative
(harmful). Light with a wavelength of 253.7 nm has the property of
disinfecting microorganisms in seeds when applied for the required
duration, whereas light with a wavelength of 300 nm has a
stimulating property. Thus, using both lamps simultaneously
prevents the seeds from becoming diseased and increases their
germination. In agricultural and laboratory practice, treating seeds
with ultraviolet light before sowing is an effective method for
increasing yield and for disinfecting the seeds and increasing their
germination.

Thus, it turns out that with the proposed stand for UV treatment
of seeds, it is possible to obtain select seed material that is disease-
resistant, ecologically clean and highly germinating.

'

D

T3 T4 T5

5. CONCLUSION

The experimental studies conducted showed that ultraviolet
radiation (UV) is highly effective in disinfecting “Dilnoz” variety
watermelon seeds and increasing their germination under
laboratory conditions. While the germination rate of seeds in the
ordinary control variant was 84%, it reached 98.3% when treated
with ultraviolet light in the optimal mode, and germination
increased by 14.3%.

According to the results obtained, the highest value was
recorded when lamps were used together at a distance of 9 cm from
the irradiator to the seeds, an irradiation duration of 5 minutes, and
wavelengths of 253.7 nm at 60 W and 300 nm at 90 W, a total power
of 150 W (Table 2).

In conclusion, treating watermelon seeds with ultraviolet light
before sowing, with correctly selected parameters and modes,
increases the biological activity of the seeds and is an effective
agrotechnical method that ensures yield.
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pacrenuii TonHambypa coprta «®aii3-6apaka». B moseBom ormbite 2025 roza TycTota CTOSIHUSI BO
BCeX BapHMaHTaX BO3pacTasa Mo CpokKam Hab/ozeHui; Hanbomee HHTEHCUBHBIA ITPHPOCT OTMEUeH
Mexay 12.04 u 17.04 (B cpegHeM Ha 22-24 Thic. pactenuii/ra). Haubonbiyio 3¢dekTHBHOCTD
roKasaza aMMHuauHasi cenurtpa: npu HopMme N, Py Ky, rycToTa cTosiHMSI moc/e NpopeXUBaHUs
coctaBmia 94,1 ThIC. pacTeHHU/Ta, B KOHLe BereTariui — 92,9 ThIC. pacTeHuii/ra. s Bcex Gopm
yaobpeHnii onTUManpHOW OKas3anach HopMma Ni,iPg Ky €€ moBbimieHne 10 N5, CHWXKaIo

II0Ka3aTeJsir.

KiroueBble cjioBa: TonuHaMOyp; copt «®Daii3-6apaka»; a30THble y/j00peHHsT; aMMHUauHast CeJITpa;
Kapbamuzi; cybhaT aMMOHHST; BCXOXKECTh; TYCTOTA CTOSIHUS

1. KIRISH

Introduction

Zamonaviy qishloq xo‘jaligida ozig-ovqat xavfsizligini
ta’minlash, tuproq unumdorligini oshirish va ekologik muvozanatni
saglash muhim masalalardan biri hisoblanadi. Shu nuqtai nazardan,
agrosanoat kompleksida yuqori hosilli, sermahsul va ekologik toza
mahsulot beruvchi ekinlarni yetishtirish dolzarb masalaga
aylangan. Bunday ekinlardan biri bu — Topinambur (Jerusalem
artishoki, Helianthus tuberosus L.) hisoblanadi.

Topinambur yuqori biologik faollikka ega bo‘lib, tarkibida
inulin, vitaminlar (C, B1, B2, B6), temir, kaliy, kalsiy, magniy va
boshga foydali moddalarga boy. Shuningdek, u qandli diabet,
yurak-tomir, oshqozon-ichak kasalliklarida foydali bo‘lgan
o‘simlik hisoblanadi. Uning ildiz mevalari yem-xashak, ozig-ovqat
va dori-darmon sanoatida keng qo‘llaniladi.

Topinambur o°sishini jadallashtirish va hosildorligini oshirishda
agrotexnik tadbirlar, xususan, mineral o‘g‘itlar, aynigsa azotli
o‘g‘itlar me’yorini to‘g‘ri belgilash muhim rol o‘ynaydi. Ushbu
maqolada topinambur o‘simligining o‘sishi, rivojlanishi va
hosildorligiga o‘g‘itlarning miqdoriy ta’siri tahlili keltirilgan.

Topinambur ekini tuganaklarini unib chigishi uchun havo
harorati 12 °C dan, maysalarni boshlang‘ich o‘sib rivojlanishi
uchun eng kamida 14-15 °C, keyingi fazalardagi magbul havo
harorati 26-28 °C kam bo‘lmasligi talab etiladi. O‘suv davrining
25-30 kunlari asosiy poyaning 5-8 barg qo‘ltiglaridan dastlabki
bachki poyachalar shakllanish kuzatilsada, ular o‘suv davri
davomida sekin rivojlanadi. Ushbu bachki novdalardan asosiy poya
zararlangandagina birlamchi shoxlar juda tez rivojlanadi.
O‘simlikning bu xususiyatidan chorvachilik yo‘nalishida keng
foydalanilsa bo‘ladi. O‘suv davrining 60-65 kunlari ildiz asosida
birinchi hosil tuganaklari shakllana boshladi. Kartoshkadan
fargliroq bu jarayon 80-100 kun davom etishi kuzatildi. Asosiy
poya zararlanganda esa yon shoxlari rivojlanguncha (15-20 kun)
tuganaklarning o‘sishi butunlay to‘xtadi [1]. Bitta o‘simlikdagi
poyalar soni o‘zgaruvchan belgi bo‘lib, tuganaklarning yirikligiga
bog‘lig holda, odatda “Mo‘jiza” navida bitta tuganakdan 3-8

donagacha poyalar shakllanadi. Bu ko‘p hollarda tuganakning
yirikligiga va undagi ko‘zlar soniga bog‘liq bo‘ladi.
Topinamburning “Mo‘jiza” navlarini o‘suv davri bosgichlari (faza)
davomiyligiga ekish muddatlarining ta’siri, asosan o‘suv davrining
unib chiqish davridan shonalash davrigacha bo‘lgan vaqtda ko‘rish
mumkin bo‘lib, tuganaklar qancha erta ekilsa, o‘simlik unib
chiggandan keyingi davrdan shonalashgacha bo‘lgan vaqt nisbatan
uzoqroq davom etadi. O‘simlik gullash bosqichiga o‘tganda esa,
o‘sish sezilarli sekinlashishi, o‘simlik to‘la gullash bosqichiga
kirganda esa, o‘sish butunlay to‘xtashi kuzatiladi. Topinambur
ekinining fevral-mart oylarida ekilishi hosildorlikning sezilarli
darajada ko‘payishi hamda o‘simlikdagi yirik tuganaklar
miqdorining ortishiga sabab bo‘lishi bilan bir vaqtda o‘simlik
parvarishi uchun sarflanadigan sarf-xarajatlarni ham kamayishiga
ijobiy ta’sir giladi [2-5].

2. NATIJALAR VA MUHOKAMA

Results and discussion

Ammoniy nitrat qo‘llanilgan variantlar barcha o‘g‘it shakllari
ichida eng yuqori ko‘rsatkichlarni namoyon etganligini ta’kidlab
o‘tishni joiz deb hisobladik. Ni20PgKgo da ko‘chat galinligi 33,9-
99,3 ming tup/ga, yaganadan keyin 94,1 ming tup/ga, amal davri
oxirida 92,9 ming tup/ga.ni tashkil etdi. Bu ko ‘rsatkichlar ammoniy
sulfatga nisbatan 1,7-2,9 ming tup/ga, karbamidga nisbatan esa 0,6-
1,5 ming tup/ga.ga yuqori bo‘ldi. 2025-yilda barcha variantlar
bo‘yicha yuqori ko‘rsatkichlarning qayd etilishi, asosan, qulay
harorat rejimi va optimal namlik ta’minlanganligi bilan izohlash
mumkin.

2025-yilda kuzatuv muddatlari bo‘yicha olib borilgan tahlillar
shuni ko‘rsatdiki, barcha variantlarda ko‘chat qalinligi vaqt o‘tishi
bilan oshib bordi. Eng intensiv o‘sish ikkinchi (12.04) va uchinchi
(17.04) kuzatuvlar oralig‘ida kuzatilgan bo‘lib, bu davrda ko‘chat
qalinligi o‘rtacha 22-24 ming tup/ga.ga oshdi. Qulay iglim
sharoitlari tufayli yagana qilinganidan keyin va amal davri oxirida
ko‘rsatkichlarning pasayishi boshqa yillarga nisbatan kamroq
darajada kuzatildi.
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Table 1.

Effect of mineral fertilizer forms and rates on seedling emergence and plant density of Jerusalem artichoke (2025)

Kuzatuv muddatlari

Qo'llanilgan . - Ko‘chat qalinligi, ming.tup/ga
Ne azotli o'g'it M:::,ral gt Yaganadan Amal davri
turlari yorlari 07.04 12.04 17.04 20.04 keyin oxirida

! (gagzgrseﬁ) 284 51,2 72,6 90,4 88,4 86,9

2 Poo Koo 29,1 53,5 74,4 91,5 89,6 87,8

3 (NH4)2SO4 Neso Poo Koo 30,3 54,8 76,5 91,9 90,6 88,2

(Ammoniy sulfat)

4 Noo Pso Kso 315 55,6 77,4 92,2 90,9 89,7

5 Ni20 Pso Kao 32,4 57,5 79,2 94,8 92,8 90,6

6 Niso Pso Koo 31,6 56,7 78,6 93,0 91,9 90,3

7 Nso Poo Kso 31,3 55,4 76,9 92,7 90,8 89,4

8 CO(NH2): Nso Pso Kso 32,4 56,6 78,4 93,3 91,6 90,5

9 (Karbamid) Ni120 Poo Koo 33,5 58,6 80,2 95,2 93,3 91,9

10 Niso Pso Keo 33,0 58,0 80,1 93,4 92,6 91,2

11 Nso Pao Kso 315 55,9 77,7 93,1 91,6 90,0

12 NH4NO3 Noo Pso Koo 32,8 57,6 79,4 93,3 92,7 91,4

13 (Ammoniy nitrat) N, Pgg Koo 339 59,3 81,6 95,1 04,1 92,9

14 Niso Pso Koo 33,5 58,9 80,0 93,9 93,7 92,5
3. XULOSA Generative Al disclosure

Conclusion Generative Al (Claude, Anthropic) was used in the editorial preparation

Yuqorida o‘tkazilgan dala tajribalari natijalari topinambur
o‘simligi nixollarining unib chiqish darajasi va ko‘chat qalinligiga
mineral o‘g‘itlar shakllari va me’yorlarining sezilarli ta’sir
ko‘rsatishi aniqlandi. Tadgiqotda ammoniy sulfat, karbamid va
ammoniy nitrat kabi uch xil azotli o‘g‘it shakllari hamda ularning
Neo, Noo, Nizg, Niso me’yorlari PgKgo fonida qo‘llanilib, olingan
natijalar o‘rtacha uch yillik ko‘rsatkichlar asosida baholandi.
O‘rganilgan azotli o‘g‘it shakllari orasida ammoniy nitrat eng
yuqori samaradorlikka ega bo‘lib, uning N2PgKg me’yori ko‘chat
galinligining maksimal darajaga (o‘rtacha 93,1 ming tup/ga)
chiqishini ta’minlaydi. Karbamid o‘rtacha samaradorlikni (92,2
ming tup/ga), ammoniy sulfat esa nisbatan past samaradorlikni
(91,4 ming tup/ga) namoyon (qildi. Barcha uchala o‘g‘it shakli
uchun Ni20PgKgo optimal me’yor ekanligi aniglandi, bu me’yordan
oshib ketish (Nis0) ko‘rsatkichlarning o‘rtacha 0,4-0,5 ming
tup/ga.ga pasayishiga olib keldi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbili pechepam Ha aH2/1ulickom
s3blKe

Purpose and research problem

Ensuring food security, increasing soil fertility and maintaining
ecological balance are among the key tasks of modern agriculture, and
the cultivation of high-yielding crops that give ecologically clean
products is therefore of growing importance. Jerusalem artichoke
(Helianthus tuberosus L.) is one such crop: it has high biological
activity and contains inulin, vitamins (C, B1, B2, B6), iron, potassium,
calcium, magnesium and other useful substances, is regarded as
beneficial in diabetes and cardiovascular and gastrointestinal diseases,
and its tubers are widely used for fodder, food and pharmaceutical
purposes. Agrotechnical measures, in particular the correct choice of
mineral fertilizers and especially of nitrogen fertilizer rates, play an
important role in accelerating its growth and increasing its yield. The
aim of the article was to analyse the effect of the forms and rates of
mineral fertilizers on the emergence and plant density of the Jerusalem
artichoke variety Fayz-baraka.

Materials and methods

Literature data show that tubers of Jerusalem artichoke require an air
temperature of at least 12 °C for sprouting, at least 14-15 °C for the
initial growth of seedlings and 26-28 °C in the later phases; lateral
shoots form in the axils of the 5th—8th leaves of the main stem on the
25th—30th day of growth and develop rapidly when the main stem is
damaged, and tuber formation begins on the 60th—65th day and lasts
80-100 days. In the field experiment of 2025, three forms of nitrogen
fertilizer — ammonium sulfate ((NH,),SO,), urea (CO(NH,),) and
ammonium nitrate (NH,NO,) — were applied at rates of Ng,, Ngg, N5,
and N5, against a Py K,, background and compared with an
unfertilized control and a P4 K, variant (14 variants in total). Seedling
emergence was recorded on 7, 12, 17 and 20 April, and plant density
(thousand plants per hectare) was determined after thinning and at the
end of the growing season. The location of the experiment, soil
characteristics, plot size and number of replications are not described in
the article.
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Results and discussion

In all variants plant density increased over the observation dates, and
the most intensive increase occurred between the second (12 April) and
third (17 April) observations, when density rose on average by 22-24
thousand plants per hectare. In the unfertilized control the values were
28.4, 51.2, 72.6 and 90.4 on the four observation dates, 88.4 thousand
plants/ha after thinning and 86.9 thousand plants/ha at the end of the
growing season. Ammonium nitrate gave the highest values of all
fertilizer forms: at N,,,P4,Ky, the values on the observation dates were
33.9, 59.3, 81.6 and 95.1, plant density after thinning was 94.1 thousand
plants/ha and at the end of the growing season 92.9 thousand plants/ha,
which was 1.7-2.9 thousand plants/ha higher than with ammonium
sulfate and 0.6-1.5 thousand plants/ha higher than with urea. With urea
the best rate, N;,,PqoKs, gave 93.3 and 91.9 thousand plants/ha, and
with ammonium sulfate 92.8 and 90.6 thousand plants/ha after thinning
and at the end of the season. The high values recorded in all variants in
2025 are explained mainly by a favourable temperature regime and
optimal moisture supply, which also reduced the decline in density after
thinning and at the end of the growing season compared with other
years.

Conclusion and contribution

The forms and rates of mineral fertilizers had a significant effect on the
emergence and plant density of Jerusalem artichoke seedlings. Of the
nitrogen forms studied, ammonium nitrate was the most effective, and
its N;,,PooKg, rate ensured the maximum plant density; urea showed
medium and ammonium sulfate relatively lower efficiency. N;,,P4,Kq,
was the optimal rate for all three fertilizer forms, while increasing the
nitrogen rate to N5, reduced the indicators by 0.4-0.5 thousand plants
per hectare on average. According to the author, these conclusions are
based on average three-year indicators.
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Abstract. The article describes a modern integrated protection system aimed at reducing the
harmfulness of fruit moths found in orchards in the southern regions of Uzbekistan, in particular in the
Kashkadarya and Surkhandarya regions. Fruit moths, especially representatives of the
Yponomeutidae family, can damage the leaf apparatus of fruit trees, reduce photosynthetic activity,
and negatively affect yield and fruit quality. In a modern approach, pest control is based on the
integration of agrotechnical, mechanical, biological, biotechnical, and, if necessary, selective
chemical methods into a single system. The article analyzes the prospects for pheromone monitoring,
phenological monitoring, economic damage criteria, protection of natural enemies, the use of
entomopathogenic microorganisms, and digital monitoring.
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Annotatsiya. Maqolada O‘zbekistonning janubiy hududlari, xususan Qashqadaryo va Surxondaryo
viloyatlarida meva bog‘larida uchraydigan meva kuyalarining zararliligini kamaytirishga qaratilgan
zamonaviy integratsiyalashgan himoya tizimi yoritilgan. Meva kuyalari, aynigsa Yponomeutidae
oilasi vakillari, meva daraxtlarining barg apparatiga zarar yetkazib, fotosintetik faollikni susaytirishi
hamda hosildorlik va meva sifatiga salbiy ta’sir ko‘rsatishi mumkin. Zamonaviy yondashuvda
zararkunandalarga qarshi kurash agrotexnik, mexanik, biologik, biotexnik va zarurat tug‘ilganda
selektiv kimyoviy usullarni yagona tizimga birlashtirishga asoslanadi. Maqolada feromon
monitoringi, fenologik kuzatuv, iqtisodiy zarar mezonlari, tabily kushandalarni muhofaza qilish,
entomopatogen mikroorganizmlardan foydalanish va ragamli monitoringning istigbollari tahlil
qilingan.
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0coOeHHO TIpeACTaBHUTENM CeMeiicTBa Yponomeutidae, MOTYT MOBPEXAaTh JIACTOBOW armapaT
IVIOZIOBLIX [lePEeBBEB, CHIDKATh (OTOCHHTETHUECKYIO0 AaKTHBHOCTh U HEraTHBHO BIWATh Ha
yPO>KaifHOCTBb M KauecTBO TIOZIOB. B coBpemMeHHOM mozxoze 6opbba ¢ BpejUTesiMi OCHOBAHA Ha
MHTerpaLii  arpoOTeXHHUYeCKWX, MeXaHH4eCKUX, OHOJ0rMuecKnx, OMOTEXHHUUYECKUX U, IIpH
HEeoOXO0MMOCTH, CE/IEKTUBHBIX XMMHUUECKHUX METOZIOB B eIMHYIO CHCTeMy. B cTaThe aHaIH3MUpyrOTCS
NepCreKTHBbl  ()ePOMOHHOTO MOHUTODHHTA, (DEHOIOTMYECKOTO0 MOHWUTOPHHIA, 3KOHOMHUYECKHX
KpuTepreB  yijepba, OXpaHbl  €CTeCTBEHHbIX  BparoB  BpejuTesiedl,  HCIO/b30BAaHHUS
SHTOMOIIATOT€HHBIX MIUKPOOPraHM3MOB U L{()POBOr0 MOHUTOPHHTA.

KiroueBble 10Ba: T1UI0/0Bbie Momu; Yponomeutidae; Yponomeuta; sibsoHeBass MOJb;
uHTerpupoBanHas 6oppba c Bpegurensimu; IPM; (epOMOHHBIM MOHHMTOPHHT; GHOOrHYECKUit

KOHTPOJIb; 3HTOMOCl)aFI/I; SHTOMOIIaTOr'€Hbl; IIPOTHO3UPOBaHKe

1. KIRISH

Introduction

Mevachilik  O‘zbekiston gishlog xo‘jaligining muhim
tarmogqlaridan biri bo‘lib, mamlakatning janubiy hududlari issiq
vegetatsiya davri va meva yetishtirish uchun qulay agroiglimiy
sharoitlari bilan ajralib turadi. Biroq yuqori harorat, suv
ta’minotidagi o‘zgaruvchanlik, bog‘larning intensivlashuvi va
zararkunandalarning biologik xususiyatlari fitosanitar xavflarni
oshirishi mumkin.

Yponomeutidae oilasiga mansub turlar meva bog‘larida muhim
zararkunanda sifatida namoyon bo‘lishi mumkin. Masalan, olma
meva kuyasi — Yponomeuta malinellus Zeller lichinka bosgichida
barglarga zarar yetkazib, kuchli zararlanishda daraxtning
fotosintetik apparatini susaytiradi.

Zamonaviy entomologiyada maqgsad zararkunandani mutlaq
yo‘q qilish emas, balki uning populyatsiya zichligini iqtisodiy
jihatdan magbul darajada ushlab turishdir. Shu nuqtai nazardan
integratsiyalashgan zararkunanda boshqaruvi (IPM) monitoring,
profilaktika, biologik, mexanik, agrotexnik va zaruratda kimyoviy
choralarni uyg‘unlashtiradi.

1.1. Tadgigotning magsadi

Tadqiqotning magqgsadi O‘zbekistonning janubiy hududlarida
tarqalgan meva kuyalariga qarshi ekologik xavfsiz, iqtisodiy
samarali ~va  zamonaviy  texnologiyalarga  asoslangan
integratsiyalashgan himoya tizimini ilmiy jihatdan asoslashdan
iborat. Asosiy vazifalar:

1) meva kuyalarining tarqalishi va mavsumiy rivojlanishini
monitoring qilish;

2) populyatsiya dinamikasini aniglash;

3) feromon va vizual kuzatuv usullarini birlashtirish;

4) tabiiy kushandalar faoliyatini baholash;

5) agrotexnik va mexanik choralarni takomillashtirish;

6) biologik himoya vositalarining istigbolini baholash;

7) iqlim ma’lumotlari asosida prognozlash;

8) IPM modeli ishlab chigish.
2. TADQIQOT OBYEKTI VA METODOLOGIYASI
Materials and methods

Tadqgiqotlarni ~ janubiy = O‘zbekistonning  mevachilikka
ixtisoslashgan hududlaridagi olma, nok va boshga urug‘li meva
bog‘larida tashkil etish magsadga muvofiq.

Monitoringda feromon tutqichlar, vizual marshrut kuzatuvlari,
zararlangan barg va novdalarni hisoblash, lichinka va g‘umbaklar
zichligini  aniqlash, tabiily kushandalarni hisobga olish,
meteorologik ma’lumotlarni yig‘ish, GPS asosida zararlanish
nugtalarini  belgilash va elektron ma’lumotlar bazasini
shakllantirish usullaridan foydalanish mumkin.

3. NATIJALAR

Results

Meva kuyalarining zararliligi. Meva kuyalarining zararliligi
asosan lichinka bosqichi bilan bog‘liq. Lichinkalar barg to‘qimalari
bilan oziqlanishi natijasida fotosintetik faol yuza kamayadi. Kuchli
zararlanish daraxtning fiziologik holati va hosildorligiga ta’sir
qilishi mumkin.

Yponomeuta malinellus lichinkalari dastlab barg to‘qimalarini
zararlaydi, keyinchalik bir nechta bargni ipaksimon to‘rlar bilan
birlashtirib koloniya hosil qiladi. Shuning uchun zararkunanda
rivojlanishining dastlabki bosgichlarida aniglash va boshgarish
muhim.

Bog‘larni sanitar holatda saqlash, zararlangan gismlarni o‘z
vaqtida olib tashlash, daraxt tojini meyorda shakllantirish,
qalinlashgan  shox-shabbani siyraklashtirish, sug‘orish va
oziglantirish rejimini muvozanatlashtirish muhim. Agrotexnik
tadbirlarning maqsadi zararkunandani to‘g‘ridan-to‘g‘ri yo‘q
qilishdan ko‘ra daraxtlarning fiziologik barqarorligini oshirish va
zarar natijasini kamaytirishdir.

Feromon tutgichlar yordamida imagolarning uchish davri,
avlodlar soni, populyatsiya dinamikasi va zararkunanda
faolligining boshlanishi aniglanishi mumkin. Eng muhim afzallik
— qarorni kalendar sanasiga emas, real populyatsiya dinamikasiga
asoslashdir.  Kelgusida feromon tutqichlarini  avtomatik
hisoblagichlar, mobil ilovalar va geoaxborot tizimlari bilan
integratsiyalash mumkin.

Tabily entomofaglarni muhofaza qilish zararkunanda
populyatsiyasini tabiiy ravishda cheklashning muhim mexanizmi
hisoblanadi. Yponomeuta malinellus bo‘yicha tadgiqotlarda
parazitoidlar qayd etilgan.

Ageniaspis fuscicollis kabi parazitoidlarning olma kuyasi
populyatsiyasiga ta’siri xorijiy tadgiqotlarda o‘rganilgan. Biroq
Oc¢zbekiston sharoitida xorijiy entomofaglarni joriy etishdan oldin
ularning xavfsizligi, xo‘jayin doirasi va samaradorligi ilmiy
baholanishi shart.

Entomopatogen zamburug‘lar, bakteriyalar va boshqa
mikrobiologik vositalar zamonaviy biologik himoyaning istigbolli
yo‘nalishlaridir. Yponomeuta malinellus ga garshi entomopatogen
zamburug‘lardan foydalanish imkoniyatlari bo‘yicha tadgiqotlar
olib borilgan.

Janubiy Oc‘zbekistonda ushbu vositalarning samaradorligi
harorat, namlik va zararkunanda rivojlanish bosgichlari bilan
bog‘liq holda alohida o‘rganilishi lozim.

Zararlangan barg va to‘rlarni aniqlash, zararlangan gismlarni
mexanik olib tashlash, sanitar kesish va zararlangan o‘simlik
gismlarini bog‘dan chiqarish kichik va o‘rta hajmdagi bog‘larda
samarali bo‘lishi mumkin.

Zamonaviy IPM tizimida zararkunanda aniqlangani bilan
avtomatik ravishda kimyoviy ishlov berilmaydi. Qaror qabul
qilishda zararkunanda zichligi, zararlanish darajasi, tabiiy
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kushandalar faolligi, o‘simlik fenologiyasi, ob-havo va
kutilayotgan iqtisodiy zarar kompleks baholanadi.

Har bir kuzatuv nuqtasini GPS koordinatalari bilan gayd etish,
zararkunanda zichligi, fenologik faza, harorat, nisbiy namlik,
yog‘ingarchilik va tabiiy kushandalar haqidagi ma’lumotlarni
elektron bazaga kiritish mumbkin.

Keyinchalik ushbu ma’lumotlar asosida zararkunanda
rivojlanishining qisqa muddatli prognoz modeli ishlab chigilishi
mumkin. “Meteostansiya + feromon tutqich + dalaviy kuzatuv +
ragamli  prognoz”  kombinatsiyasi fitosanitar  qgarorlarni
aniqlashtirish imkonini beradi.

Janubiy O‘zbekistonda yuqori harorat va iqlim o‘zgaruvchanligi
zararkunandalar fenologiyasiga ta’sir gilishi mumkin. Shu sababli
himoya tadbirlarini fagat kalendar muddatlariga emas, har yili
yangilanadigan fenologik va meteorologik ma’lumotlarga asoslash
magsadga muvofiq.

Kimyoviy himoya integratsiyalashgan tizimda butunlay istisno
gilinmaydi, ammo monitoring natijalari zararkunanda iqtisodiy
xavfli darajaga yetganini ko‘rsatgan holatda qo‘llanishi lozim.

Bunda Oc‘zbekistonda rasman ruxsat etilgan vositalardan
foydalanish, selektiv ta’sirga ega preparatlarni ustuvor ko‘rish,
tabiiy kushandalarni asrash, ta’sir mexanizmini navbatlashtirish va
yorliq talablariga rioya qilish muhim.

4. MUHOKAMA

Discussion

Janubiy O‘zbekistonda meva kuyalariga qarshi kurashda eng
muhim masalalardan biri himoya tadbirlarini zararkunanda
populyatsiyasining real dinamikasiga bog‘lashdir. Harorat va
namlik yillar bo‘yicha farq qilishi sababli kalendar bo‘yicha ishlov
berish har doim ham optimal natija bermasligi mumkin.

Shuning uchun «kalendar bo‘yicha ishlov berish» modeli
o‘rniga «monitoring asosida qaror qabul qilish» modeli joriy
qgilinishi lozim. Kimyoviy vositalarga ortiqcha tayanish tabiiy
entomofaunaga salbiy ta’sir gilishi va rezistentlik xavfini oshirishi
mumkin.

5. XULOSA

Conclusion

O‘zbekistonning janubiy hududlarida meva kuyalariga qarshi
samarali kurash zararkunandani faqat kimyoviy usulda yo‘q
qilishga emas, balki uning populyatsiyasini ekotizim doirasida
boshqarishga asoslanishi va quyidagilarga e’tibor qaratish kerak
bo‘ladi:

* Integratsiyalashgan himoya tizimi magbul yondashuvlardan
biridir;

* Feromon monitoringi zararkunanda uchish dinamikasini
aniglash imkonini beradi;

* Kurash kalendar muddatlari emas, monitoring natijalari
asosida tashkil gilinishi kerak;

+ Tabily entomofaglarni muhofaza qilish muhim biologik
mexanizmdir;

+ Entomopatogen zamburug‘lar va boshqa biologik vositalarni
mabhalliy sharoitda sinovdan o‘tkazish istigbolli;

* Meteorologik ma’lumotlar, feromon monitoringi va raqamli
texnologiyalarni birlashtirish prognozlashni yaxshilaydi;

» Kimyoviy himoya faqat iqgtisodiy xavf asoslangan holatda
qo‘llanishi kerak;

+ Janubiy O‘zbekiston uchun eng istigbolli modeli: “monitoring
+ prognozlash + biologik himoya + agrotexnik profilaktika +
zaruratda selektiv himoya”.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbil peghepam Ha aH2/1ulickom
s3blKe

Purpose and research problem

Fruit growing is one of the important branches of agriculture in
Uzbekistan, and the southern regions of the country are distinguished by
a warm growing season and favourable agro-climatic conditions for
fruit production. At the same time, high temperatures, variable water
supply, the intensification of orchards and the biological features of
pests can increase phytosanitary risks. Species of the family
Yponomeutidae can become important orchard pests; for example, the
apple ermine moth Yponomeuta malinellus Zeller damages leaves at the
larval stage and, under heavy infestation, weakens the photosynthetic
apparatus of the tree. Modern entomology aims not at the complete
elimination of a pest but at keeping its population density at an
economically acceptable level, and integrated pest management (IPM)
combines monitoring, prevention and biological, mechanical,
agrotechnical and, when necessary, chemical measures. The aim of the
work was to substantiate an ecologically safe, economically effective
and technology-based integrated protection system against fruit moths
in the southern regions of Uzbekistan, with tasks covering the
monitoring of moth distribution and seasonal development, population
dynamics, the combination of pheromone and visual surveys, the
assessment of natural enemies, the improvement of agrotechnical and
mechanical measures, the prospects of biological control, climate-based
forecasting and the development of an IPM model.

Materials and methods

The author proposes that the studies be organised in apple, pear and
other pome-fruit orchards in the fruit-growing areas of southern
Uzbekistan, in particular the Kashkadarya and Surkhandarya regions.
The monitoring methods considered include pheromone traps, visual
route surveys, counting of damaged leaves and shoots, determination of
the density of larvae and pupae, accounting of natural enemies,
collection of meteorological data, GPS marking of infestation points
and the creation of an electronic database. The article analyses these
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approaches on the basis of published international studies and FAO
materials on integrated pest management, and the national legislation
on plant protection.

Results and discussion

The harmfulness of fruit moths is associated mainly with the larval
stage: feeding on leaf tissue reduces the photosynthetically active
surface, and heavy damage can affect the physiological condition and
yield of the tree. Larvae of Y. malinellus first damage the leaf tissue and
then join several leaves with silken webs into colonies, so early
detection and management are essential. Agrotechnical measures —
orchard sanitation, timely removal of damaged parts, proper crown
formation, thinning of dense branches and balanced irrigation and
nutrition — aim mainly at increasing the physiological resistance of the
trees. Pheromone traps make it possible to determine the flight period of
adults, the number of generations, population dynamics and the onset of
pest activity, so that decisions are based on real population dynamics
rather than on calendar dates; in future the traps can be integrated with
automatic counters, mobile applications and geographic information
systems. The conservation of natural enemies is an important
mechanism of natural population regulation: parasitoids of Y.
malinellus, including Ageniaspis fuscicollis, have been studied abroad,
but their safety, host range and efficiency must be evaluated
scientifically =~ before any introduction into  Uzbekistan.
Entomopathogenic fungi, bacteria and other microbiological agents are
promising, and their efficiency in southern Uzbekistan should be
studied in relation to temperature, humidity and the developmental
stages of the pest. Mechanical removal of damaged leaves and webs and
sanitary pruning can be effective in small and medium orchards. In
modern IPM, detection of a pest does not automatically lead to chemical
treatment: the decision takes into account pest density, the degree of
damage, the activity of natural enemies, plant phenology, weather and
the expected economic loss. Recording each observation point with
GPS coordinates together with pest density, phenological phase,
temperature, humidity, precipitation and natural enemies allows short-
term forecasting models to be developed, and the combination "weather
station + pheromone trap + field survey + digital forecast" refines
phytosanitary decisions. Chemical protection is not excluded from the
integrated system but should be used only when monitoring shows that
the pest has reached an economically dangerous level, with officially
approved and selective products, rotation of modes of action and
observance of label requirements.

Conclusion and contribution

Because temperature and humidity vary from year to year, calendar-
based treatments do not always give optimal results, and the author
recommends replacing the '"calendar treatment" model with
"monitoring-based decision making"; excessive reliance on chemicals
may harm the natural entomofauna and increase the risk of resistance.
Effective control of fruit moths in southern Uzbekistan should be based
on managing the pest population within the ecosystem rather than on
chemical elimination alone. The integrated protection system is one of
the optimal approaches; pheromone monitoring reveals the flight
dynamics of the pest; control should be organised according to
monitoring results rather than calendar dates; the conservation of
natural enemies is an important biological mechanism;
entomopathogenic fungi and other biological agents should be tested
under local conditions; and meteorological data, pheromone monitoring
and digital technologies should be combined for forecasting. The most
promising model for southern Uzbekistan is "monitoring + forecasting
+ biological protection + agrotechnical prevention + selective
protection when necessary".
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1. KIRISH

Introduction

Qorako‘lchilik nafagat gishloq xo‘jaligining mustaqil tarmog ‘i,
balki cho‘l va yarim cho‘l hududlarining ekstremal ekologik
sharoitlaridan unumli foydalanishning yagona iqtisodiy samarali
yo‘nalishi hisoblanadi. O‘zbekiston Respublikasida chorvachilik
tarmogqlarini jadal rivojlantirish, naslchilik ishlarini tubdan
takomillashtirish hamda eksportbop maxsulot turlarini ko‘paytirish
davlat siyosatining ustuvor vazifalaridan biri etib belgilangan.

Qorako‘l qo‘ylarining ko‘p sonli populyatsiyalari orasida sur
rangli hayvonlar ozlarining rang va rangbarangligi, qorako‘l terilar
yaltiroqligi va ipaksimonligi bilan alohida ajralib turadi. Sur
qorako‘l terilarining tovarlik qiymatini va jahon auksionlaridagi
raqobatbardoshligini belgilovchi eng muhim seleksion belgilaridan
biri — bu yangi tug‘ilgan qo‘zilarning teri qalinligidir. Teri qalinligi
jun qoplami to‘gimalarining gistologik tuzilishi, kollagen tolalari
va yog‘-ter bezlarining rivojlanishi bilan uzviy bog‘liq bo‘lib, u
tayyor qorako‘lning yengilligi, egiluvchanligi va mustahkamligini
kafolatlaydi.

Sur rangli qo‘ylarni urchitishda kumushsimon, olmos va
tillasimon kabi rangbarangliklarini tizimli ravishda kombinatsiya
qilish (juftlash) orgali teri qalinligining optimal parametrlariga ega
avlodlarni  shakllantirish ~mumkin. Biroq, rangbaranglik
guruhlarining o‘zaro ta’sirida teri qatlamlarining irsiylanish tabiati
yetarli darajada tizimlashtirilmagan. Bu esa ushbu yo‘nalishdagi
genetik-seleksion tadqiqotlarning ko‘lamini kengaytirish va amaliy
tavsiyalar ishlab chigish dolzarbligini belgilaydi.

1.1. Tadgiqotning maqsadi

Sur rangli qorako‘l qo‘ylarini turli rangbaranglik guruhlari
bo‘yicha o‘zaro juftlash variantlarining yangi tug‘ilgan avlodlar
(qo‘zilar) teri goplamining qalinligi ko‘rsatkichlariga ko‘rsatadigan
ta’sirini  ilmiy jihatdan baholash va optimal juftlash
kombinatsiyalarini aniqlashdan iborat.

Tadqiqotning vazifalari:

* Sur rangli qorako‘l qo‘ylari orasida ota-onalik shakllarining
rangbaranglik xususiyatlariga ko‘ra (kumushsimon, olmos,
tillasimon) ilmiy asoslangan juftlash variantlarini tashkil etish;

« Har bir juftlash variantidan olingan yangi tug‘ilgan
avlodlarning teri qalinligini (yupqa, qalinlashgan va galin) giyosiy
o‘rganish;

¢ Olingan ragamli ma’lumotlarni variatsion statistika usullarida
tahlil qilib, seleksiya ishlari uchun eng samarali juftlash tizimlarini
tavsiya etish.

2. TADQIQOT USULLARI

Materials and methods

IImiy-tadqiqot ishlari sur rangli qorako‘l qo‘ylarini urchitishga
ixtisoslashgan “Yangikazgan nurli diyor” MChJ xo°‘jaligi sharoitida
olib borildi. Tajriba obyekti sifatida turli rangbaranglik
(kumushsimon, olmos va tillasimon) guruhlariga mansub bo‘lgan
qorako‘l qo‘ylari hamda ulardan olingan avlodlar (qo‘zilar) tanlab
olindi.

Rangbarangliklar bo‘yicha ota-onalik shakllarini o‘zaro juftlash
magsadida 6 ta asosiy juftlash varianti shakllantirildi:

1. ¢ Kumushsimon x ¢ Kumushsimon (n=120)
2. ¢ Kumushsimon x ¢ Olmos (n=65)

3. ¢ Kumushsimon x ¢ Tillasimon (n=45)

4. ¢0lmos * ¢ Kumushsimon (n=86)

5. ¢0lmos x ¢ Olmos (n=72)

6. #Olmos x ¢ Tillasimon (n=43)

Yangi tug‘ilgan qo‘zilar terisining qalinligini baholash S.Yu.
Yusupov va boshqgalar (2015) tomonidan ishlab chiqilgan
«Qorako‘lchilikda naslchilik ishlarini yuritish va qo‘zilarni
baholash (bonitirovka gilish) bo‘yicha qo‘llanma»si asosida amalga
oshirildi. Qo‘zilar terisining qalinligi vizual va palpatsiya usullari
yordamida yupqa, qalinlashgan va qalin guruhlarga ajratilgan holda
baholandi.

Tadqiqotlardan olingan biometrik ma’lumotlar N.A. Ploxinskiy
(1969) uslubi bo‘yicha variatsion statistika metodlarida qayta
ishlandi. Tahlillar jarayonida har bir variantdagi avlodlar soni (n),
o‘rtacha arifmetik giymat (X) hamda o‘rtacha qiymatning xatoligi
(SX) aniqlandi.

3. TADQIQOT NATIJALARI VA ULARNING
MUHOKAMASI

Results and discussion

Olib borilgan ilmiy kuzatuvlar shuni ko‘rsatdiki, tanlab juftlash
variantlari yangi tug‘ilgan qo‘zilar teri qoplamining qalinligiga
sezilarli darajada ta’sir ko‘rsatadi (1-jadval).

1-jadval
Juftlash variantlarining avlodlar teri qoplamining qalinligiga ta’siri, % ' Table 1. Effect of mating variants on the skin thickness of offspring, %
Juftlash variantlari Teri qalinligi

s ? " yupqa qalinlashgan qalin
Kumushsimon 120 70,8+4,15 17,5+3,46 11,7+2,93
Kumushsimon Olmos 65 72,3+5,55 21,5+5,09 6,2+2,99
Tillasimon 45 71,1£6,75 17,8+5,70 11,1+4,68
Kumushsimon 86 73,2+4,77 16,3+3,98 10,5+3,30
Olmos Olmos 72 75,0+5,10 13,9+4,07 11,1+3,70
Tillasimon 43 72,1+6,83 16,3+5,63 11,6+4,88

Jadval ~ma’lumotlaridan  ko‘rinib  turibdiki, = barcha etdi. Ushbu variantda qalinlashgan terili qo‘zilar ulushi eng kam

kombinatsiyalarda ham yupqa terili avlodlarning ulushi yuqori
darajada saqlanib qolgan bo‘lib, bu ko‘rsatkich 70,8 foizdan 75,0
foizgacha bo‘lgan diapazonni tashkil etdi.

Eng yuqori yupga terilik ko‘rsatkichi ¢Olmes x ¢ Olmos
gomogen juftlash variantida qayd etilib, 75,0+5,10 foizni tashkil

giymatni (13,9+4,07%) ko‘rsatdi. Kumushsimon rangbaranglikka
mansub qo‘chqorlarni xuddi shu guruhdagi sovliglar bilan
gomogen juftlanganda (¢Kumushsimon X ¢Kumushsimon)
yupqa terili avlodlar 70,8+4,15% ni, qalin terili qo‘zilar esa
11,7+2,93% ni tashkil etgan.
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Geterogen juftlash variantlari tahlil qilinganda,
¢ Kumushsimon x ¢Olmos kombinatsiyasida olingan avlodlar
orasida qalin terili qo‘zilarning salmog‘i minimal darajada, ya’ni
6,242,99 bo‘lganligi e’tiborga loyiqdir. Aksincha, ¢Olmos x
¢ Tillasimon kombinatsiyasida qalin terili avlodlar ko‘rsatkichi bir
gadar yugqori bo‘lib, 11,6+4,88 ni tashkil qildi.

Ushbu qonuniyatlar shuni ko‘rsatadiki, olmos rangbarangligi
genotipi teri qoplamining elastikligi va yupgaligini ta’minlovchi
genetik determinantlarning barqaror uzatilishiga xizmat qiladi.

4, XULOSALAR

Conclusions

1. Sur rangli qorako‘l qo‘ylarini turli rangbaranglik guruhlari
bo‘yicha variantli tanlab juftlash olingan avlodlarning teri qalinligi
gistotipiga differensial ta’sir ko‘rsatadi.

2. Yupga va nafis terili yuqori sifatli qorako‘l elitalarini
yetishtirishda ¢ Olmos x ¢Olmos kombinatsiyasidan foydalanish
yuqori seleksion samara beradi (yupqa terili avlodlar 75,0%).

3. Qalin terili qo‘zilar tug‘ilishini kamaytirish va barqaror
tovarbop mahsulot olish uchun ¢Kumushsimon x ¢2Olmos
geterogen juftlash variantidan foydalanish magsadga muvofiq
hisoblanadi (qalin terilik atigi 6,2%).
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EXTENDED SUMMARY IN ENGLISH

Research Focus International Scientific Journal 5(9) (2026) 92-95

state policy in Uzbekistan. Among the numerous populations of
Karakul sheep, Sur-coloured animals stand out for the colour and colour
types of their pelts and for their lustre and silkiness. One of the most
important selection traits that determines the commercial value of Sur
pelts and their competitiveness at international auctions is the skin
thickness of newborn lambs, which is closely related to the histological
structure of the skin, the development of collagen fibres and of
sebaceous and sweat glands, and determines the lightness, flexibility
and strength of the finished pelt. Systematic combination of the silvery,
diamond and golden colour types makes it possible to obtain offspring
with optimal skin thickness, but the inheritance of skin layers in the
interaction of colour-type groups has not been sufficiently
systematised. The aim of the study was to evaluate the effect of mating
variants of Sur Karakul sheep by colour-type groups on the skin
thickness of newborn lambs and to identify optimal mating
combinations.

Materials and methods

The study was carried out at the Yangikazgan Nurli Diyor LLC farm,
which specialises in breeding Sur Karakul sheep. Karakul sheep of the
silvery (kumushsimon), diamond (olmos) and golden (tillasimon)
colour types and their offspring were selected, and six main mating
variants were formed: silvery x silvery (n=120), silvery x diamond
(n=65), silvery x golden (n=45), diamond X silvery (n=86), diamond x
diamond (n=72) and diamond X golden (n=43), where the first type
refers to rams and the second to ewes. The skin thickness of newborn
lambs was assessed according to the guide on breeding work and
evaluation (grading) of lambs in Karakul sheep breeding by S.Yu.
Yusupov et al. (2015): visually and by palpation, the skins were
classified as thin, thickened or thick. The biometric data were processed
by variation statistics according to N.A. Plokhinsky (1969), with the
number of offspring in each variant (n), the arithmetic mean and its
standard error calculated.

Results and discussion

Mating variants had a marked effect on the skin thickness of newborn
lambs. In all combinations the proportion of offspring with thin skin
remained high, ranging from 70.8% to 75.0%. The highest proportion of
thin-skinned lambs was recorded in the homogeneous diamond x
diamond variant (75.0+£5.10%), which also had the lowest proportion of
lambs with thickened skin (13.9£4.07%). In the homogeneous silvery x
silvery variant thin-skinned offspring accounted for 70.8+4.15% and
thick-skinned lambs for 11.7+2.93%. Among heterogeneous variants,
the silvery ram x diamond ewe combination gave the smallest
proportion of thick-skinned lambs (6.2£2.99%), whereas in the
diamond ram x golden ewe combination this proportion was somewhat
higher (11.6+4.88%). In the other variants thin-skinned offspring
accounted for 71.1-73.2%, thickened-skin offspring for 16.3-21.5%
and thick-skinned offspring for 10.5-11.1%. According to the author,
these regularities indicate that the diamond colour-type genotype
contributes to the stable transmission of genetic determinants ensuring
the elasticity and thinness of the skin.

Conclusion and contribution

Selective mating of Sur Karakul sheep by colour-type groups has a
differential effect on the skin thickness histotype of the offspring. For
breeding high-quality Karakul elites with thin and fine skin, the
diamond x diamond combination gives a high selection effect, with
75.0% of offspring having thin skin. To reduce the birth of thick-
skinned lambs and to obtain stable marketable products, the
heterogeneous mating of silvery rams with diamond ewes is advisable,
as it yields only 6.2% of thick-skinned lambs.

ADABIYOTLAR RO‘YXATI

Kengaytirilgan inglizcha xulosa / PacwupeHHbil pechepam Ha aHa/ultickom
sA3bIKE

Purpose and research problem

Karakul sheep breeding is not only an independent branch of agriculture
but also the only economically efficient way of using the extreme
ecological conditions of desert and semi-desert areas, and the
accelerated development of livestock breeding, the improvement of
breeding work and the expansion of export products are priorities of
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Annotatsiya. Ushbu ilmiy maqolada karp baliglari (Cyprinus carpio) akvakulturasida ko‘p
uchraydigan va jiddiy iqtisodiy zarar keltiradigan yuqumsiz jabra nekrozi (branchionecrosis)
kasalligining kelib chigish sabablari, to‘qimaviy patogenezi hamda organ darajasidagi
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ilmiy jihatdan asoslab berilgan.
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FOJIJAIIEB Xoxuak6ap Tommnynatosuu”" ©, CYJTAMUMAHOBA Haduca
A6pumymunoeHa’ ©, MKPOMOBA Capenno3 Opudykon Kuzu'
! Hayuno-uccaedosamenbckull uncmumym eemepunapuu, CamapkaHo, Y36ekucmau

Annoranusa. B jaHHOM Hayd4HOW CTaThe Ha OCHOBe aHaaM3a JIMTepaTyphbl M3y4YeHbl MPUYHHBI
BO3HUKHOBEHHS, TKAHEBbII 1aToreHe3 ¥ MaToMopdosoruueckie 3MeHeHUsI Ha OPraHHOM YpPOBHe
HerH(EeKIMOHHOTO Hekpo3a >kabp (branchionecrosis) - 3aboseBaHusi, 4acTO BCTPEUAIOLIEroCs B
aKBaKyJIbType KaproBbIx pei6 (Cyprinus carpio) 1 HAHOCSILLIETO Cepbe3HbIi SKOHOMUUECKHHA yiiiep6.
[TpoaHa/MM3MpOBaHO HETaTWBHOE B/IWsHWEe HApyIleHWs TIMAPOXUMHYecKoro OamaHca B
HCKYCCTBEHHBIX BOJI0eMaX, TIOBBILIIEHHS YPOBHS CBOOOHOTO aMMOHHS M BOZJOPO/JHOTO TIOKa3aTesist
(pH) Ha pecrnimpaTopHbIii 3rHTenHiA kabp. C MOMOIIBI0 MaTOTUCTO/IOTMYECKUX aHa/IM30B OCBelljeH
CUCTEMHBIH MoOp(OreHe3 TaKMX IaTOJOTMYECKMX IPOLECCOB, MPOUCXOASIMX B >KabepHbIX
JamMesaiax, Kak IposudepaTuBHas TUIepIUVIasuss M OTEK smuresus. Takke B cTaThbe HAyuyHO
060CHOBAH KOMIIJIEKC BeTepUHapHO-CAHUTaPHBIX MePONpPHUATHI, HalpaB/IeHHbIX Ha ONTHMHU3ALUIO
5KOCHCTEMBI BOJJOEMOB U BOCCTaHOBJ/IEHHE TKaHel pbIO.

KmoueBbie cnoBa: [latosorus JKUBOTHBIX; HaTOMOpCbO]'IOFHS[; TUCTOJIOTUS; KapIl; HeKpo3 )Kaﬁp;

aMMOHUMHHBIN TOKCHUKO3; aBTOTOKCHUKALIHA, pecnnpaToprIﬁ BHHTEHHﬁ; runepruiasus

1. MAVZUNING DOLZARBLIGI

Relevance of the topic

Dunyo va respublikamiz akvakulturasida karpdoshlar
(Cyprinidae) oilasiga mansub baliglarni, xususan oddiy karp
(Cyprinus carpio) baliglarini intensiv va yarim intensiv usullarda
yetishtirish yetakchi o‘rinni egallaydi. Hovuz xo‘jaliklarida
baliglarni yuqori zichlikda joylashtirish va ogsilga boy sun’iy
ozugqalar bilan faol oziqlantirish ko‘p hollarda havza tubida hamda
suv qatlamida bioorganik chiqgindilarning me’yoridan ortiq
to‘planishiga olib keladi. Ushbu ekologik yuklama suv muhitining
keskin gidrokimyoviy disbalansiga sabab bo‘ladi va baliglar
o‘rtasida turli yuqumsiz organopatologiyalarni keltirib chigaradi.

Baliqlarning jabra apparati o‘ta nozik patogistologik va
anatomik tuzilishga ega bo‘lgan muhim a’zolardan biridir. Jabralar
fagatgina gaz almashinuvi (nafas olish) vazifasini bajarib qolmay,
balki organizmdagi osmoregulyatsiya, kislota-ishqor muvozanatini
saqlash va ogsil almashinuvining yakuniy mahsulotlarini (aynigsa,
endogen ammoniyni) tashgi muhitga chiqarish funksiyalarini ham
ta’minlaydi. Shu bois, sun’iy suv havzalarining gidrokimyoviy
rejimi buzilganda birinchi bo‘lib aynan jabra epiteliysida jiddiy
shikastlanishlar kuzatiladi.

Ko‘p yillik ixtiopatologik adabiyotlar tahlili shuni ko‘rsatadiki,
baligchilik ~ xo‘jaliklarida  uchraydigan  jabra  apparati
kasalliklarining 75-80 foizdan ortig‘i yuqumsiz, ya’ni toksik-
avtotoksik kelib chigishga ega. Adabiyotlarda uzoq vaqt davomida
ushbu kasallik faqat mikotik (branxiomikoz) yoki virusli patogenlar
oqibati deb talqgin gilingan bo‘lsa-da, zamonaviy tadgiqotlar uning
ko‘p omilli (polietiologik) ekologik intoksikatsiya ekanligini to‘liq
isbotladi. Ushbu kasallik havzalarda baliglarning 40 foizdan 90
foizgacha ommaviy nobud bo‘lishiga olib kelishi va saglab
golingan baliglarning mahsuldorligini keskin pasaytirishi sababli
veterinariya ilmining dolzarb muammolaridan biri bo‘lib
golmogqda.

1.1. Tadgiqgotning maqsadi

Karp baliglarida yuqumsiz jabra nekrozining kelib chigish
sabablari (etiopatogenezi), to‘qimaviy darajadagi patomorfologik
va gistopatologik o‘zgarishlarini ilmiy adabiyotlar tahlili
yordamida tizimlashtirish hamda ushbu patologiyani bartaraf
etishga qaratilgan samarali veterinariya-sanitariya choralarini
asoslashdan iborat.

2. PATOMORFOLOGIK VA PATOGISTOLOGIK

Methods of pathomorphological and histopathological assessment

Kasallangan baliglar organizmidagi strukturaviy o‘zgarishlarni
o‘rganishda klassik patologoanatomik yorish metodlari va a’zolarni
makroskopik baholash mezonlariga tayanildi. Gistopatologik
tahlillar uchun olingan ma’lumotlarda jabra to‘gimalarining 10
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foizli neytral formalin yoki Buen eritmasida fiksatsiya qilingan,
parafin bloklarga quyilib, qalinligi 4-6 mkm o‘lchamda kesilgan
hamda gematoksilin va eozin usulida bo‘yalgan gistologik
preparatlarning mikroskopik tavsiflari tahlil gilindi.

1-rasm. Nekrozga uchragan baliq jabrasining ko‘rinishi = Fig. 1.
Appearance of a necrotic fish gill

3. YUQUMSIZ JABRA NEKROZINING
ETIOPATOGENEZI

Etiopathogenesis of non-infectious gill necrosis

Ilmiy adabiyotlar tahlili shuni ko‘rsatadiki, yuqumsiz jabra
nekrozining boshlang‘ich va yetakchi omili suv muhitidagi erkin
ammoniy NH; intoksikatsiyasi va suv pH ko‘rsatkichining
disbalansi hisoblanadi. Suvdagi azot birikmalari ikki shaklda
mavjud bo‘ladi: ionlashgan, zaharli bo‘lmagan ammoniy va
ionlashmagan, o‘ta kuchli hujayraviy zahar hisoblangan gazsimon
erkin ammoniy (NH;). Ularning muvozanati to‘g‘ridan-to‘g‘ri
suvning pH ko‘rsatkichi va haroratiga bog‘liq. Yoz oylarida quyosh
nurining intensiv ta’siri natijasida mikrosuv o‘tlari havzada
ommaviy ko‘payadi (“suvning gullashi”). Bunday yugqori ishqoriy
muhitda suvdagi mutlaqo zararsiz bo‘lgan ammoniy ionlari zudlik
bilan toksik NHj; shakliga o‘tadi.

Baliq qonidagi ammoniy konsentratsiyasi tashqi muhitdagidan
yugqori bo‘lsa, u jabra orqali suvga diffuziyalanadi. Ammo tashqi
muhitda NH; konsentratsiyasi 0.05 mg/l dan oshganda, ushbu
jarayon teskarisiga aylanadi yoki to‘xtaydi. Natijada baliq tanasida
avtotoksikatsiya (0‘z-o‘zini zaharlash) jarayoni boshlanadi.
To‘plangan ammoniy hujayra membranalarini eritib, respirator
epiteliy qavatining kuchli kimyoviy kuyishiga sabab bo‘ladi.
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4. PATOMORFOLOGIK VA GISTOPATOLOGIK
O‘ZGARISHLAR TASNIFI

Classification of pathomorphological and histopathological changes

1-jadval

Yuqumsiz jabra nekrozida to‘qimaviy va gistopatologik o‘zgarishlarning bosqichma-bosgich rivojlanishi

and histopathological changes in non-infectious gill necrosis

Research Focus International Scientific Journal 5(9) (2026) 96-100
Adabiyotlardagi patogistologik tadqiqotlar natijalariga ko‘ra,

yuqumsiz jabra nekrozi rivojlanishida to‘qima va a’zo darajasida
to‘rtta asosiy bosqich kuzatiladi (1-jadval).

Table 1. Stage-by-stage development of tissue

Bosgichlar Patomorfologik jarayon turi

| bosqgich Distrofiya va shishlar
Il bosgich Proliferativ giperplaziya
11l bosgich Venoz staz

IV bosgich Nekroz va nekrobioz

ko‘payishi, ikkilamchi lamellalarning

Hujayralarda karioreksis va karioleyz

strukturasiz amorf massaga (detritga)

Patogistologik o‘zgarishlar

> A’zoning makroskopik holati
manzarasi

Epitelial hujayralarning kapillyar
devoridan ajralishi, lamellalararo
ekssudat to‘planishi.

Jabralar shishgan, to‘q qizil yoki
binafsha rangda, shilimshiq migdori
ortgan.

Nafas olish epiteliysining tartibsiz Jabra varoglari galinlashgan, yuzasi
o‘zaro yopishishi (sinostoz). notekis ogish tus olgan.
Qon tomirlarining kengayishi,
mikrotromb va mahalliy
gemorragiyalar shakllanishi.

Jabra yuzasida oq va gizil sohalar
almashinib, “marmarsimon” ko'rinish
hosil giladi.

Jabra varoglari chirigan, yorilgan,
jabra yoylari cheti tish-tish bo‘lib
kemirilgan.

jarayonlari. To‘gimalarning to‘liq

aylanishi.

j

2-rasm. Baliq jabrasida nekrotik jarayonning ko‘rinishi
process in a fish gill

Fig. 2. Necrotic

* Dastlabki patomorfologik manzara: H&E usulida bo‘yalgan
gistologik kesmalarda kapillyar tomirlarning membranasi va
epiteliy qavati o‘rtasida shish suyugligi (shish ekssudati) to‘planishi
yaqqol ko‘rinadi. Bu jarayon gaz almashinuv masofasini uzaytirib,
baligda gipoksiyani keltirib chigaradi.

* Proliferatsiya va giperplaziya: Toksinlarning uzoq muddatli
salbiy ta’siriga javoban respirator epiteliy hujayralari kompensator
ravishda tartibsiz ko‘paya boshlaydi. Ikkilamchi lamellalar bir-biri
bilan qo‘shilib ketadi (birlashadi). Natijada jabraning gaz
almashinuv maydoni 70-80 foizga qisqaradi. Bokalsimon
hujayralar o‘ta faollashib, jabra yuzasini qalin shilimshiq parda
bilan to‘sib qo‘yadi.

* Destruksiya va qon tomir patologiyasi: Jabra kapillyarlarida
qon harakati sekinlashib, venoz staz rivojlanadi. Tomir
devorlarining elastikligi yo‘qolishi natijasida qon aylanishi
buziladi. Tomirlar yorilib, to‘qima ichiga qon quyiladi.

* Nekroz bosqichi: Patologiyaning yakuniy bosqichida hujayra
yadrolarining parchalanishi (karioreksis) va erishi (karioleyz) sodir
bo‘ladi. Nafas olish epiteliysi butkul o‘lib, chirindi massaga
aylanadi. Baliglarni patologoanatomik yorish natijalari ammoniy
intoksikatsiyasining nafaqat mahalliy (jabra), balki tizimli
xarakterga ega ekanligini tasdiglaydi. Autopsiyada jigarda donador
va yog‘li distrofiya (jigarning sarg‘ayishi), talogning kattalashishi
hamda buyraklarda gemorragik yallig‘lanish o‘choglari qayd
etilgan.
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5. QARSHI KURASH CHORALARI VA
VETERINARIYA-SANITARIYA TADBIRLARI

Control measures and veterinary-sanitary actions

Yuqumsiz jabra nekrozining multifaktorli etiopatogenezini
hisobga olgan holda, adabiyot ma’lumotlari va amaliy tavsiyalar
asosida kompleks veterinariya-sanitariya hamda dekontaminatsiya
choralari ishlab chiqilgan.

5.1. Havza gidrokimyoviy muhitini sog‘lomlashtirish

1. Suv almashinuvini tezlashtirish: Kasallikning dastlabki
klinik belgilari (baliglarning suv yuzasida havo yutishi, yemdan
bosh tortishi) kuzatilganda havzaga ozuqa berish zudlik bilan 3-5
kunga to‘xtatiladi. Havza suvining 25-30% qismi chiqgarib
tashlanib, o‘rniga kislorodga boy, toza suv quyiladi. Bu erkin
ammoniy konsentratsiyasini mexanik ravishda kamaytiradi.

2. Faol aeratsiya: Havzalarga kechki va tungi vaqtlarda (soat
22:00 dan 06:00 gacha) parrakli aeratorlar yordamida kuchli
aeratsiya beriladi. Bu jarayon suvdagi erigan kislorod miqdorini 5.5
mg/l dan yuqori saqlash bilan birga, gazsimon ammoniyning
atmosferaga uchib chiqib ketishini (stripping) ta’minlaydi.

6. XULOSA

Conclusion

Karp baliglarining jabra nekrozi yuqumsiz tabiatga ega bo‘lib,
suv muhitida molekulyar erkin ammoniy NH3 ko‘payishi va pH
ishqoriylashishi (pH - 9.0) natijasida kelib chiquvchi o‘tkir va
surunkali toksik-avtotoksik organopatologiya hisoblanadi.

1. Kasallikning patomorfologik va gistologik asosi —
epiteliyning shishi, proliferativ giperplaziyasi, qon tomirlarining
kengayishi va hujayralarning to‘liq nekrotik parchalanishi bilan
xarakterlanadi.

2. Havzalarda aeratsiyani kuchaytirish va suvdagi erigan
kislorod miqdorini ko‘paytirish baliglar uchun muhim rol o‘ynaydi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbili pechepam Ha aH2/1ulickom
A3bIKe

Purpose and research problem

Common carp (Cyprinus carpio), a member of the family Cyprinidae, is
the leading species in pond aquaculture worldwide and in Uzbekistan,
where it is raised under intensive and semi-intensive systems. High
stocking densities and active feeding with protein-rich artificial feeds
often lead to excessive accumulation of bio-organic waste at the pond
bottom and in the water column. This ecological load causes a sharp
hydrochemical imbalance of the aquatic environment and gives rise to
various non-infectious organ pathologies in fish. The gills are delicate
organs that are responsible not only for gas exchange but also for
osmoregulation, maintenance of acid-base balance and excretion of the
end products of protein metabolism, above all endogenous ammonia;
they are therefore the first organs to be seriously damaged when the
hydrochemical regime of artificial ponds is disturbed. According to the
literature, more than 75-80% of gill diseases in fish farms are of non-
infectious, toxic—autotoxic origin. Although gill necrosis was long
interpreted as a consequence of fungal (branchiomycosis) or viral
agents only, modern studies have shown that it is a multifactorial
(polyetiological) ecological intoxication. Because the disease can cause
mass mortality of 40-90% of fish in ponds and sharply reduces the
productivity of surviving fish, it remains one of the pressing problems
of veterinary science. The aim of the study was to systematise, on the
basis of an analysis of the scientific literature, the causes
(etiopathogenesis) and the tissue-level pathomorphological and
histopathological changes of non-infectious gill necrosis in carp and to
substantiate effective veterinary-sanitary measures aimed at eliminating
this pathology.

Materials and methods

The work is based on an analysis of the scientific literature. Structural
changes in the organism of diseased fish were assessed on the basis of
classical pathoanatomical necropsy methods and criteria for
macroscopic evaluation of organs. For the histopathological analysis,
published microscopic descriptions of histological preparations of gill
tissue were analysed; in these studies the tissue had been fixed in 10%
neutral formalin or Bouin’s solution, embedded in paraffin, sectioned at
a thickness of 4-6 pm and stained with haematoxylin and eosin.

Results and discussion

The literature shows that the initial and leading factor of non-infectious
gill necrosis is intoxication with free (un-ionised) ammonia (NH3) in
the water combined with an imbalance of water pH. Nitrogen
compounds in water exist in two forms: ionised ammonium, which is
not toxic, and gaseous un-ionised free ammonia, which is a potent
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cellular poison; the balance between them depends directly on the pH
and temperature of the water. In summer, intensive sunlight causes
mass growth of microalgae in ponds (“water bloom”), and in the
resulting highly alkaline environment harmless ammonium ions are
rapidly converted into toxic NH3. When the ammonia concentration in
fish blood is higher than in the surrounding water, ammonia diffuses
into the water through the gills; however, when the NH3 concentration
in the water exceeds 0.05 mg/L, this process is reversed or stops. As a
result, autointoxication begins in the fish body, and the accumulated
ammonia damages cell membranes and causes a severe chemical burn
of the respiratory epithelium. According to published histopathological
studies, four main stages are observed at the tissue and organ level in the
development of non-infectious gill necrosis (Table 1): stage I,
dystrophy and oedema — detachment of epithelial cells from the
capillary wall and accumulation of exudate between the lamellae, with
swollen dark-red or purple gills and an increased amount of mucus;
stage II, proliferative hyperplasia — disordered proliferation of the
respiratory epithelium and fusion of the secondary lamellae
(synostosis), with thickened gill filaments that acquire an uneven
whitish surface; stage III, venous stasis — dilation of blood vessels and
formation of microthrombi and local haemorrhages, giving the gill
surface a “marbled” appearance of alternating white and red areas; stage
IV, necrosis and necrobiosis — karyorrhexis and karyolysis with
transformation of the tissue into a structureless amorphous mass
(detritus), while the gill filaments are rotten and ruptured and the edges
of the gill arches are eroded. Oedema between the capillary membrane
and the epithelium lengthens the gas-exchange distance and causes
hypoxia; under prolonged exposure to toxins the respiratory epithelium
proliferates in a compensatory but disordered manner, the secondary
lamellae fuse and the gas-exchange surface of the gills decreases by 70—
80%, while hyperactive goblet cells cover the gill surface with a thick
layer of mucus. Slowing of blood flow, venous stasis and loss of
elasticity of the vessel walls lead to rupture of vessels and haemorrhages
into the tissue, and at the final stage the respiratory epithelium dies
completely. Necropsy findings confirm that ammonia intoxication is
systemic rather than only local: granular and fatty dystrophy of the
liver, enlargement of the spleen and haemorrhagic inflammatory foci in
the kidneys have been recorded. Taking into account the multifactorial
etiopathogenesis, a set of veterinary-sanitary measures aimed at
restoring the hydrochemical environment of ponds is proposed. When
the first clinical signs appear (fish gulping air at the water surface and
refusing feed), feeding is stopped immediately for 3-5 days, and 25—
30% of the pond water is drained and replaced with clean, oxygen-rich
water, which mechanically reduces the concentration of free ammonia.
In addition, intensive aeration with paddle-wheel aerators in the
evening and at night (from 22:00 to 06:00) keeps the dissolved oxygen
content above 5.5 mg/L and promotes the release (stripping) of gaseous
ammonia into the atmosphere.

Conclusion and contribution

Gill necrosis of carp is a non-infectious, acute and chronic toxic—
autotoxic organ pathology that arises from an increase in molecular free
ammonia (NH3) in the aquatic environment and alkalinisation of the
water (pH around 9.0). The pathomorphological and histological basis
of the disease is oedema and proliferative hyperplasia of the epithelium,
dilation of blood vessels and complete necrotic disintegration of cells.
Intensifying aeration and increasing the dissolved oxygen content of
pond water play an important role for fish in the prevention and control
of the disease.
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23,6% va gishda 12,2% qayd etildi. Mahalliy albendazol asosidagi Alsus preparati bilan o‘tkazilgan
alohida sinovda moniyeziozga qarshi ekstensiv samaradorlik 77,5% ni tashkil qilgan. Olingan
natijalar moniyeziozning tarqalishi hudud va mavsumga qarab sezilarli darajada o‘zgarishini
ko‘rsatib, parazitga qarshi tadbirlarni epidemiologik vaziyatga mos rejalashtirish zarurligini
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1. KIRISH
Introduction

Moniyezioz qo‘ylar orasida uchraydigan anoplotsefalid
sestodozlardan biri bo‘lib, uning tarqgalishi yaylovdan foydalanish
tizimi, oraliq xo‘jayinlar mavjudligi, iqlim va mavsumiy sharoitlar
bilan bog‘lig. Kasallikning epizootologik ko‘rinishi hududlar
bo‘yicha bir xil emas: namlik, harorat, o‘simlik qoplami va
yaylovlardan foydalanish xususiyatlaridagi farqlar parazitning
rivojlanish sikliga ta’sir gilishi mumkin [1-3].

Moniezia expansa va Moniezia benedeni qo‘ylar va boshqa
kavsh gaytaruvchi hayvonlarda uchraydigan asosiy anoplotsefalid
sestodalar hisoblanadi. Moniyeziya siklida oraliq xo‘jayin sifatida
tuproq yuzasida yashovchi oribatid kanalar muhim o‘rin tutadi. Shu
sababli yaylovning ekologik holati va mavsumiy sharoitlar
invaziyaning shakllanishida muhim omillardan bo‘lishi mumkin
[3,4].

Turli mamlakatlarda olib borilgan tadqiqotlar moniyeziozning
tarqalish darajasi sezilarli o‘zgarishini ko‘rsatadi. Shimoliy Kavkaz
sharoitida invaziya asosan bahor-kuz davrida qayd etilib, yoz va
kuz oylarida yuqoriroq ko‘rsatkichlar kuzatilgan [4]. Senegal
sharoitida kichik kavsh gaytaruvchilarda anoplotsefalid sestodalar
ham qayd etilgan bo‘lib, ularning tarqalishida mavsumiy
o‘zgarishlar aniglangan [5]. O‘zbekistonda ham qo‘ylarning ichak
sestodozlari bo‘yicha hududiy va ekologik farglar qayd etilgan
[6,7].

O‘zbekiston hududining tabiiy sharoitlari sug‘oriladigan
vohalar, tog‘oldi-tog‘ hududlari va cho‘l-yaylov tizimlarining
birgalikda mavjudligi bilan ajralib turadi. Bunday xilma-xillik
qo‘ylarning boqilish sharoitlari va parazitlarning rivojlanishiga
ta’sir etuvchi omillarni hududlar bo‘yicha farqlashi mumkin. Shu

nuqtayi nazardan, moniyeziozning turli mintaqalardagi tarqalish
darajasini va mavsumiy o‘zgarishini aniqlash amaliy veterinariya
parazitologiyasi uchun muhimdir.

Tadgiqotning magsadi O°‘zbekistonning turli geografik-iglim
mintaqalarida qo‘ylar moniyeziozining tarqalish darajasini
aniglash, uning mavsumiy o‘zgarishlarini baholash hamda
aniglangan  epizootologik  xususiyatlar asosida profilaktik
tadbirlarni rejalashtirish uchun ilmiy asos yaratishdan iborat.

2. MATERIALLAR VA USULLAR

Materials and methods

Tadqiqotlar 2021-2023-yillarda Qoraqalpog‘iston Respublikasi
hamda Andijon, Buxoro, Jizzax, Qashqadaryo, Navoiy, Namangan,
Samarqand, Sirdaryo, Surxondaryo, Toshkent, Farg‘ona va Xorazm
viloyatlarida olib borildi. Tadqiqot materiallari fermer xo‘jaliklari,
dehqon xo‘jaliklari va aholi xonadonlarida bogilayotgan qo‘ylardan
olindi. Jami 2465 bosh qo‘y tekshirildi.

Parazitologik tekshiruvlar najas namunalarida gelmint tuxumlari
va lichinkalarini aniqlash asosida amalga oshirildi. Gelmint
tuxumlarini aniglash uchun Fyulleborn flotatsion va ketma-ket
yuvish-sedimentatsion usullaridan, lichinkalarni aniglash uchun
Veterinariya ilmiy-tadqiqot institutida takomillashtirilgan Berman-
Orlov larvoskopik usulidan foydalanildi. Mikroskopik tekshiruvlar
Motic B1 yorug‘lik mikroskopida 10x4, 10x40 va 10x100
kattalashtirishlarda bajarildi.

Tadqiqot hududlari ekologik sharoitlariga ko‘ra sug‘oriladigan,
tog‘oldi-tog‘ va cho‘l-yaylov mintaqalariga ajratildi. Mavsumiy
tahlilda bahor, yoz, kuz va gish davrlari alohida baholandi. Har bir
mintaqa va mavsum uchun moniyezioz bilan zararlangan hayvonlar
soni tekshirilgan hayvonlar soniga nisbatan foizlarda ifodalandi.
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Moniyeziozning ekstensiv zararlanishi (EZ) quyidagi formula
asosida hisoblandi: EZ = (zararlangan hayvonlar soni / tekshirilgan
hayvonlar soni) x 100. Aralash invaziyalar mavjud bo‘lishi
mumkinligi sababli alohida gelmintozlar bo‘yicha ko‘rsatkichlar
bir-biriga qo‘shib yuborilmadi.

Antigelmintik samaradorlikni baholash uchun alohida 52 bosh
tabiiy zararlangan qo‘y ishtirokidagi tajriba natijalari tahlil gilindi.
Hayvonlarga albendazol ekvivalentida 10 mg/kg dozada 10% li
mabhalliy Alsus suspenziyasi peroral berilgan. Davolashdan oldin va
keyin parazitologik tekshiruvlar o‘tkazilgan. Moniyeziozga qarshi
ekstensiv samaradorlik 77,5% deb baholangan.

3. TADQIQOT NATIJALARI

Results

2021-2023-yillarda tekshirilgan 2465 bosh qo‘yning 123
boshida moniyezioz aniqlanib, umumiy ekstensiv zararlanish
4,99% ni tashkil etdi. Bu ko‘rsatkich tekshiruvga jalb gilingan
hayvonlar orasida moniyezioz mavjudligini va invaziyaning
mamlakatning turli hududlarida uchrashini ko‘rsatadi.

1-jadval
Qo‘ylar moniyeziozining umumiy tarqalishi
prevalence of monieziosis in sheep

Table 1. Overall

Ko‘rsatkich Qiymat
Tekshirilgan go‘ylar soni, bosh 2465
Moniyezioz aniglangan go‘ylar soni, 123
bosh
Ekstensiv zararlanish, % 4,99

Tadqiqot davomida moniyezioz boshqa gelmintozlar bilan
birgalikda ham uchragan. Umumiy gelmintologik tekshiruvlarda
nematodiroz 26,29%, marshallagiyoz 25,80%, boshqa oshqozon-
ichak strongilyatozlari 19,88%, fassiolyoz 13,35% va moniyezioz
4,99% darajasida qayd etilgan. Mazkur ko‘rsatkichlar moniyezioz
qgo‘ylarning gelmintozlari tarkibida alohida o‘rin egallashini
ko‘rsatadi.

2-jadval
Geografik-iqlim mintaqalari bo‘yicha tarqalishi
geographical and climatic zones

Table 2. Distribution by

A L Moniyezioz
Geoqraflk-lq_llm Tekshirilgan, aniglangan, EZ, %
mintagasi bosh
bosh
Sug‘oriladigan 1216 54 4,44
Tog'oldi-tog* 755 52 6,89
Cho'l-yaylov 494 17 3,44
Moniyeziozning eng yuqori ko‘rsatkichi tog‘oldi-tog*

mintaqasida qayd etilib, 755 bosh qo‘yning 52 boshida invaziya
aniglangan va ekstensiv zararlanish 6,89% ni tashkil gilgan.
Sug‘oriladigan hududlarda 1216 boshdan 54 boshida moniyezioz
aniglanib, ko‘rsatkich 4,44% bo‘lgan. Cho‘l-yaylov mintaqasida
esa 494 bosh qo‘yning 17 boshida invaziya qayd etilib, 3,44% ni
tashkil gilgan.

Tog‘oldi-tog* mintaqasidagi  ko‘rsatkich  sug‘oriladigan
hududlarga nisbatan 2,45 foiz punktga, cho‘l-yaylov hududlariga
nisbatan esa 3,45 foiz punktga yuqori bo‘ldi. Natijalar
moniyeziozning tarqalishida ekologik sharoitlar bilan bog‘liq
hududiy tafovut mavjudligini ko‘rsatadi.
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3-jadval
Mavsumiy dinamika ' Table 3. Seasonal dynamics
Fasl Moniyezioz bilan zararlanish, %
Bahor 28,4
Yoz 35,8
Kuz 23,6
Qish 12,2

Mavsumlar bo‘yicha moniyeziozning eng yuqori ko‘rsatkichi
yozda — 35,8% qayd etildi. Bahorda zararlanish 28,4%, kuzda
23,6% va gishda 12,2% ni tashkil etdi. Yozgi ko‘rsatkich qgishki
ko‘rsatkichdan 23,6 foiz punktga yuqori bo‘ldi.

Mavsumiy o‘zgarishlar moniyezioz invaziyasining yil davomida
bir xil darajada saqlanmasligini ko‘rsatadi. Ayniqgsa, bahor-yoz
davrida zararlanishning yuqoriligi yaylovlarda parazitning
rivojlanishi va qo‘ylarning invazion bosgichlar bilan uchrashish
ehtimoli ortishi bilan bog‘liq bo‘lishi mumkin. Biroq ushbu
tadgiqotda oralig xo‘jayinlar soni, yaylov namligi va boshqa
mikroiglim ko‘rsatkichlari alohida o‘lchanmaganligi sababli
mavsumiy farglarni muayyan ekologik omil bilan bevosita sababiy
bog‘lash ehtiyotkorlikni talab giladi.

4. OLINGAN NATIJALAR TAHLILI

Discussion

Olingan natijalar O‘zbekiston sharoitida qo‘ylar
moniyeziozining tarqalishi hudud va mavsumga qarab o‘zgarishini
ko‘rsatdi. Tekshirilgan hayvonlarning 4,99% ida moniyezioz
aniglangan  bo‘lsa-da, ekologik  mintaqalar  bo‘yicha
ko‘rsatkichlarning 3,44-6,89% oralig‘ida farqlanishi invaziyaning
hududiy xususiyatga ega ekanligini ko‘rsatadi.

Tog‘oldi-tog‘ mintagasida qayd etilgan 6,89% ko‘rsatkich
sug‘oriladigan va cho‘l-yaylov hududlariga nisbatan yuqori bo‘ldi.
Bu farq yaylovlarning o‘simlik qoplami, namlik rejimi, qo‘ylarning
bogqilish zichligi va parazitning oraliq xo‘jayinlari uchun qulay
mikrobiotoplar mavjudligi bilan bog‘liq bo‘lishi mumkin. Biroq
mazkur omillarning har biri ushbu tadqiqotda alohida miqdoriy
baholanmaganligi sababli ular faqat ehtimoliy tushuntirish sifatida
qaraladi.

Mavsumiy tahlilda yozgi davrda 35,8% lik eng yuqori
ko‘rsatkich qayd etilgani moniyeziozga qarshi profilaktik
tadbirlarni faqat qishki yoki kuzgi davr bilan cheklamaslik
zarurligini ko‘rsatadi. Shimoliy Kavkazdagi tadgiqotlarda ham
moniyeziozning mavsumiy dinamikasi qayd etilib, yoz va kuz
oylarida yuqori ko‘rsatkichlar kuzatilgan [4]. Biroq mavsumiy
cho‘qqgining aniq vaqti hududning iglimi va chorvachilik tizimiga
qarab farq qilishi mumkin.

O‘zbekistonda ichak sestodozlari bo‘yicha olib borilgan
tadqgiqotlar ham moniyeziozning hududiy va ekologik sharoitlarga
bog‘liq holda o°zgarishini ko‘rsatadi [6,7]. Buxoro hududida olib
borilgan zamonaviy tadqiqotlarda qo‘ylarda Moniezia expansa
qayd etilgani ham ushbu sestodaning mamlakat hududida saglanib
golayotganini ko‘rsatadi [8]. Shu bilan birga, mazkur tadqiqotda
Moniezia turlari molekulyar yoki morfometrik tur darajasida
alohida identifikatsiya gilinmaganligi sababli 4,99% ko‘rsatkichni
muayyan Moniezia turi uchun emas, moniyezioz invaziyasi uchun
qo‘llash to‘g‘ri bo‘ladi.

Antigelmintik sinovda Alsus preparatining moniyeziozga qarshi
77,5% ekstensiv samaradorligi qayd etildi. Moniyeziozga qarshi
preparat samaradorligini baholashda fagat davolashdan oldingi va
keyingi parazitologik aniglash bilan cheklanmasdan, miqdoriy
najas tekshiruvlari, nazorat guruhi va standartlashtirilgan fecal egg
count reduction test kabi yondashuvlardan foydalanish magsadga
muvofiq. Bu aynigsa albendazolga chidamlilik xavfini monitoring
qilish uchun muhimdir [9-11].
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Tadgiqotning muhim jihati — namunalar geografik jihatdan keng
gamrovda olingani va ekologik hamda mavsumiy kesimlarning
birgalikda baholanganidir. Shu bilan birga, hayvonlarning yoshi,
jinsi, zoti, yaylovdan foydalanish tarixi, oziqglantirish tizimi va
avvalgi degelmintizatsiya ishlari kabi omillar bo‘yicha individual
ma’lumotlarning yetarli emasligi sababli moniyeziozning xavf
omillarini statistik jihatdan chuqur tahlil qilish imkoniyati
cheklangan. Keyingi tadqiqotlarda ushbu omillarni standart
epidemiologik dizayn asosida kiritish magsadga muvofiq.

5. XULOSALAR

Conclusions

1. 2021-2023-yillarda O‘zbekistonning turli geografik-iglim
mintaqalarida tekshirilgan 2465 bosh qo‘yning 123 boshida
moniyezioz aniqlanib, umumiy ekstensiv zararlanish 4,99% ni
tashkil etdi. Eng yuqori ko‘rsatkich tog‘oldi-tog‘ mintaqasida
(6,89%), keyin sug‘oriladigan (4,44%) va cho‘l-yaylov (3,44%)
hududlarida qayd etildi. Mavsumiy dinamika bo‘yicha maksimal
ko‘rsatkich yozda (35,8%), minimal ko‘rsatkich gishda (12,2%)
kuzatildi.

2. Natijalar moniyeziozga qarshi veterinariya tadbirlarini hudud
va mavsum xususiyatlarini hisobga olgan holda tashkil etish
zarurligini ko‘rsatadi. Aynigsa, bahor-yoz davrida parazitologik
monitoringni kuchaytirish, tog‘oldi-tog‘ mintagalarida muntazam
tekshiruvlar olib borish va davolash samaradorligini nazorat gilish
magsadga muvofig.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbil peghepam Ha aHe/1ulickom
sA3bIKe

Purpose and research problem

Monieziosis is one of the anoplocephalid cestodoses of sheep, and its
distribution depends on the grazing system, the presence of
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intermediate hosts, climate and seasonal conditions. Moniezia expansa
and Moniezia benedeni are the main anoplocephalid cestodes of sheep
and other ruminants, and oribatid mites living on the soil surface play an
important role as intermediate hosts, so the ecological state of pastures
and seasonal conditions may be important factors in the formation of
invasion. Studies in different countries, such as the North Caucasus and
Senegal, show that the prevalence of monieziosis varies considerably
and has seasonal features, and regional and ecological differences in
intestinal cestodoses of sheep have also been recorded in Uzbekistan.
The natural conditions of Uzbekistan combine irrigated oases, foothill-
mountain areas and desert-pasture systems, which may differentiate the
conditions of sheep keeping and parasite development. The aim of the
study was to determine the prevalence of monieziosis in sheep in
different geographical and climatic zones of Uzbekistan, to assess its
seasonal variation and to create a scientific basis for planning
preventive measures.

Materials and methods

The studies were carried out in 2021-2023 in the Republic of
Karakalpakstan and the Andijan, Bukhara, Jizzakh, Kashkadarya,
Navoi, Namangan, Samarkand, Syrdarya, Surkhandarya, Tashkent,
Fergana and Khorezm regions on sheep kept on farms, peasant farms
and households; a total of 2465 sheep were examined. Faecal samples
were examined for helminth eggs by the Fiilleborn flotation and
sequential washing-sedimentation methods and for larvae by the
Berman—Orlov larvoscopic method as modified at the Scientific-
Research Institute of Veterinary, using a Motic B1 light microscope at
10%4, 10x40 and 10x100 magnification. The study areas were divided
into irrigated, foothill-mountain and desert-pasture zones, and spring,
summer, autumn and winter were assessed separately. The extensity of
invasion (EI) was calculated as the number of infected animals divided
by the number of examined animals x 100, and indicators for different
helminthoses were not summed because of possible mixed infections.
To assess anthelmintic efficacy, the results of a separate trial in 52
naturally infected sheep given a 10% suspension of the local
albendazole preparation Alsus orally at 10 mg/kg (albendazole
equivalent) were analysed, with parasitological examinations before
and after treatment.

Results and discussion

Monieziosis was found in 123 of the 2465 sheep examined in 2021-
2023, giving an overall extensity of invasion of 4.99%. In general
helminthological examinations, nematodirosis was recorded in 26.29%
of animals, marshallagiosis in 25.80%, other gastrointestinal
strongylatoses in 19.88%, fasciolosis in 13.35% and monieziosis in
4.99%, and monieziosis also occurred together with other helminthoses.
The highest rate was recorded in the foothill-mountain zone, where 52
of 755 sheep were infected (6.89%); in irrigated areas 54 of 1216 sheep
(4.44%) and in the desert-pasture zone 17 of 494 sheep (3.44%) were
infected, so the foothill-mountain rate was 2.45 and 3.45 percentage
points higher, respectively. By season, the highest value was recorded
in summer (35.8%), followed by spring (28.4%), autumn (23.6%) and
winter (12.2%), the summer value exceeding the winter one by 23.6
percentage points. The authors note that the number of intermediate
hosts, pasture moisture and other microclimatic indicators were not
measured, so the seasonal and zonal differences can only be explained
tentatively by vegetation cover, moisture regime, grazing density and
microhabitats favourable for oribatid mites. In the anthelmintic trial, the
extensive efficacy of Alsus against monieziosis was 77.5%; the authors
recommend that future efficacy studies include quantitative faecal
examination, a control group and a standardised faecal egg count
reduction test to monitor the risk of albendazole resistance. Moniezia
species were not identified at the species level, so the 4.99% rate refers
to monieziosis as a whole.

Conclusion and contribution

In 2021-2023, monieziosis was detected in 123 of 2465 sheep
examined in different geographical and climatic zones of Uzbekistan,
with an overall extensity of invasion of 4.99%. The highest rate was
found in the foothill-mountain zone (6.89%), followed by irrigated
(4.44%) and desert-pasture (3.44%) areas, and in seasonal dynamics the
maximum was observed in summer (35.8%) and the minimum in winter
(12.2%). The results show that veterinary measures against monieziosis
should take into account regional and seasonal features; in particular,
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parasitological monitoring should be intensified in spring and summer,
regular examinations should be carried out in foothill-mountain zones
and the efficacy of treatment should be controlled. Individual data on
age, sex, breed, grazing history, feeding and previous deworming were
insufficient for a statistical analysis of risk factors, which should be
included in future studies with a standard epidemiological design.
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MeToAbl GOpeOBI € aprysie30M-OrmacHbIM JKTOMApa3UTapHbIM 3abo/ieBaHueM KapriOBbIX PbI0,
BbI3bIBaeMbIM paukamu poga Argulus. OmucaH >KM3HEHHBIH LMK/ Tapa3sWTa, MeXaHW3MbI €ro
MaTOreHHOTO BO3/IeHCTBMSI HAa OpPraHW3M XO3AMHA W (PAKTOPBI, CIIOCOGCTBYIOLE MacCOBOMY
PacrpOCTPaHEHHI0 WHBA3WM B YCJIOBUSX AKBAKY/AbTYpbl. Ocoboe BHHMaHHe Y[eleHO aHau3y
Ce30HHOW /[MHAMHKM 3ab0/eBaHusi W BWSHUIO THAPOXMMHUYECKOrO pEeXHMa BOJOEMOB Ha
WMHTEHCHBHOCTb WHBa3uM. B paboTe Tpe/cTaB/ieHbl KOMIUIEKCHbIE JeueGHO-NPOGHIaKTHIECK e
MEpOMNpHSTHS, BK/IIOYAIOLME [PHMEHEHHe COBPEeMEHHbIX XHUMHOIMPerapaToB, OHONIOTHYECKHe
METO/{bl KOHTPOJISl YMC/IEHHOCTH T1apa3HTOB 1 PHIOOBO/HO-MeTHOPaTHBHbIE IPHEMBI, HAMPAB/IEHHbBIE
Ha pa3pbIB )KM3HEHHOTO LUK/ BO30YAHUTEIs.

KnroueBble cnoBa: Aprynés; Argulus foliaceus; kaprioBele pBIOBI; SKTONApasWThI; WHBA3Ws;
aKBaKy/IbTypa; MPO(UIAKTHKA; 3MHU300TOJIOTHS; BeTePUHAPHO-CAaHUTApHbIE MephI; Ae3HH(EeKIIS;
Mpy/ZiOBOe PHIOOBOACTBO; MATOreHe3; WMXTUOMATONMOTHsE; Xyopodoc; kapbodoc; Guomornueckas

3auura

1. BBEAEHUE

Introduction

PribHOe XO3fICTBO WrpaeT Ba)XHYI0 pO/b B COLMA/IBHO-
SKOHOMHMYECKOM pa3BUTHX PecnyOsvKy, SB/ACH OJHUM U3
TMepCIeKTUBHBIX HalpaB/lIeHUH arponpoMBIILUIEHHOTO KOMIUIEKCa.
B ycioBUSIX pacTyljero crpoca Ha 3KOJIOTHUECKM YHCTble U
BBICOKOOEJIKOBBIE TIPOJYKThI IUTAaHUs pbiba U pbIOHAst MPOAYKLHS
3aHMMaroT 0coboe MecTo B 06GecreyeHHH MpOZOBOJILCTBEHHON
6e30MacHOCTH Hace/ieHYsl. Pa3BUTHe aKBaKyJ/IbTYpbl CIOCOOCTBYET
He TO/JbKO YBeJWYeHWI0 O00BEMOB NPOM3BO/CTBA IHIIEBOU
MPOAYKLMH, HO W 3(Q(EeKTUBHOMY HCIIO/Ib30BAaHUIO BOJHBIX
pecypcoB, CO3/laHHI0 HOBbIX PabOUMX MeCT B CEJIbCKOM MeCTHOCTU
W TIOBBILIEHUIO YPOBHS [OXOZOB HaceneHus. Kpome Toro,
pbI6OBOACTBO MeeT 3HAYNUTE/TBHOE 3HayeHue ISt
[IMBePCHU(UKALINH CebCKOT0 XO3SHCTBA M YCTOMUYMBOTO Pa3BUTHS
DErHoHOB. BHe/peHe COBPEMEHHBIX TEXHOJIOTHI BBIPAILMBAHUS
PBIOBI, paLMOHATbHOE KOPMJIeHHE, IPO(UIaKTHKa 3ab0/1eBaHui U
y/IyullleHHe CeeKIIMOHHOM paboThbl IO3BOJISAIOT CYI{eCTBEHHO
MOBBICUTL  NPOAYKTMBHOCTb OTpaciM. B cBA3M C 3THM
rocyJapCTBeHHasi TMOAZep>KKa pBIOHOTO XO35IiCTBA, Hay4HbIe
HCC/IeJOBaHMS U MOZTOTOBKA KBaTU(ULIMPOBAHHBIX CIIELIMA/IMCTOB
SIBIIFOTCS  K/IIOUeBBIMU  (paKTOpaMM  JlaJIbHEHIIero  pasBUTHS
nmaHHoW cdepol. Takum 00pa3oM, prIOHOE XO3SHCTBO BBICTYIIAET
Ba)KHBIM 3JIEMEHTOM 3KOHOMUKH Pecry6/MKH, CiocOOCTBYIOIMM
YKPEIUIEHUIO TIPO/IOBOJILCTBEHHON HE3aBUCHMOCTH, YJIYUILEHHIO
KauecTBa IUTAHUS HaceleHUs U yCTOMYMBOMY HCIIO/b30BAHUIO
TIPUPOJHBIX PECYPCOB.

Aprynés (1am. argulosis)-opHo u3 Haubosee
pacIripoCTpaHeHHbIX WHBA3MOHHBIX 3ab0sieBaHWI MPeCHOBOAHBIX
pbI0, 0COOEHHO B NPY/OBBIX XO35MCTBAX, ClELMaIN3UPYOLMXCS
Ha passefenun Kapma (Cyprinus carpio), 6emoro amypa
(Ctenopharyngodon idella) u TOJICTONOOMKA
(Hypophthalmichthys). Bo30byauTeneM SIBISIOTCS KabpOXBOCTbIE
pauku (Branchiura) w3 popma Argulus, KOTOpbIX B o00uxofe
Ha3bIBAIOT «PbIObUMU BILIAMI».

AXTyanbHOCTD rpo6JieMbI obycioBieHa BBICOKOU
BbDKUBAaeMOCTBIO Tlapa3uTa ¥ ero CHOCOOHOCTBH HAaHOCHTh
3HAUNTe/IbHbIA S5KOHOMHUECKHH yiriepb 3a CueT CHIDKEHHS TeMITOB
pocta peIO, yXy/IIeHHs TOBapHOTO BHJA W MacCOBOM rubemu
MOJIOZH.

2. 9Tnonorna n snonormna Bo3eyaNTENA
Etiology and biology of the pathogen

Hawubosnee yactbiM Bo36yauTenem sieisietcsi Argulus foliaceus
(kapmioen1). Pauok umeeT 1I0CKOe, AUCKOBUIHOE TeJIO JUHON 4-8
MM, TIOKpBbITOEe LIUTKOM. Ha rojoBe pacrosyioKeHbl /iBe MOLIHbIE
MPUCOCKH, MPeJCTaBIsAoLIYe COO0 BUIOU3MEHEHHbIE YeTIOCTH U
KOJTIOIIUH X000TOK.

JKu3HeHHbIH IUKJI: HapasHT ABJIAeTCA BpPEMEHHBIM: OH
HarlagaeT Ha pLI6y [JId TIUTaHUA KPOBBIO, IIOC/IE YEero MOXKeT
CBO60,Z(HO IJlaBaThb B BO/Jie.

1. Otknagka sui: CaMKW OTK/Ia[bIBAalOT siiilla Ha KaMHH,
pacTeHus U 371eMeHTbI THIPOCOOPY KeHUH.

2. Pasurtre: CKOpOCTb pasBUTHSI 3aBUCUT OT TeMIlepaTyphbl.
Ipu 20-25 °C smbpuoHanbHOe pa3BuTHe 3aHuMaet 15-20 gHei.

3. JIuuvHOYHasl CTafusi: BeUTynuBIIMeCs JUUYMHKH [IOJDKHBI
HaWTH X03slMHA B TeueHue 2—3 CyTOK, MHauye OHU MOrubaroT.

3. PACMNMPOCTPAHEHUE N ®AKTOPbI PUCKA

Distribution and risk factors

Aprysnes BCTpeuaeTcsi TMOBCEMECTHO, HO Haubojiee OCTpPO
TMPOSIB/ISIETCST B FOXKHBIX PErMOHAX C MPOrpeBaeMbIMU BOAOEMaMH.
Ce30HHOCTB: [IMK MHBa3sM{ NPUXOJUTCS HA JIETHHE MeCSLbI
(MIOMB-aBryCT), KOT/A TeMIiepaTypa BoJbl JOCTUTAeT MaKCUMyMa.
[InoTHOCTE TOCaAKu: B yC/IOBUSIX WHTEHCHBHOTO DPbIOOBOZACTBA
BBICOKasi TUIOTHOCTh PbIObI CrocobcTByeT ObICTpOM Tmepeaue
mapasura oT 0cobu K ocobu. I'uapoxumust: 3apacTaHre BOZOEMOB
BBICIIEl BOJHON PaCTUTEIbHOCTBIO CO3/laeT HjeasbHble yC/IOBUS
AJI TIDUKPETVIeHW ULl payvkKa.
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Puc. 1. Argulus foliaceus ' Fig. 1. Argulus foliaceus

4. MNATOIreHE3 N KNMMHAYECKUE NMPU3HAKHN

Pathogenesis and clinical signs

TTpu HamaZieHWH pavyoK MPOKa/IbIBAET KOXKY PhIObI XOO0TKOM U
BIIPBICKMBAET CEKPeT SOBHUTHIX ’Kejle3, KOTOPBIN IPEersTCTBYeT
CBEepPTHIBAHMIO KPOBU U paspyllaeT TKaHU.

OcCHOBHBIE CHMITOMBI: BecrokoicTBo phIObI: OHa TPeTcs O
cyOcTpar, BHIIPLIrMBaeT U3 BoAbl. Ha Koske MOSIBISTIOTCST KpacHbIe
MSTHA, $3Bbl M OuYard HeKpo3a, OOW/IbHOe C/IM3e0T/e/eHue,
BTOpDHYHBle WH(EKLUM: 4Yepe3 paHbl B OpPraHU3M NPOHMKAIOT
6aktepuu Aeromonas v Tpubku Saprolegnia.

5. MEPbI MPO®UNAKTUKA N BOPbBbI
Prevention and control measures

st 60oppbOBI C IKTOMApAasUTaMU YCITENTHO TPUMEHSFOTCS
COBpPEMEHHbBIE CUCTEMHBIE aHTUIApa3UTapHbIe CPeICTBA, TAKUE KaK

Puc. 2. BHellHie NPOsiB/IeHMs! apryié3a Ha Tejie pelObl

TeparneBTiueckuii 3¢ dekt: ITnTarompecs: KPOBbIO M KOXKHBIMU
BbIJle/IeHUsIMU IO TTapa3uThl (Argulus spp.) MosyuaroT eTanbHyo
Jl03y TOKCHHa Herocpe/ICTBEHHO W3 TKaHell M C/IM3U XO35IMHa.
besonacHocTh: Ilpu coO/Of€HNMM  persiaMeHTUPOBAHHBIX /103
TperapaTr He OKa3bIBaeT TOKCHMYECKOro B/WSIHUSL Ha CaMuX pbib U
[IPYTUX TUAPOOUOHTOB, a Tak)Ke 00/1a/1aeT HU3KOM CIIOCOOHOCTBIO K
6uoakkymynsiuun. [IpodunakTika peluruBoB: II0BTOpHbIE KypChl
neuenust (TIpy He0OXOAUMOCTH) Ha3HAUAIOTCS HE paHee ueM uepes
30 aHeli /7151 KApIOBBIX U OCETPOBBIX BU/OB PbIb. VICIoib30BaHMe
[IPOTHUBOINAPa3UTapHOro Mpernapara «9MHUKOH» B j03UpoBKe 0,14—
0,15 r/kKr Maccel pbIOBI KypcOM B TeueHHe 7 [Hel SIB/IsSeTCS
BbICOKOI(EKTUBHEIM ~ MeToZloM 0OpbObI €  apry/nésom B
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Fig. 2. External manifestations of argulosis on the fish body
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BeTepUHApHBIN Tiperapar «>OMUKOH» (aKTHBHOe BeIeCTBO -
sMameKTHHa O6eH3o0at). Ilpemapat «OMHKOH» BBITyCKaeTCs B
¢opme mopolIKa /11 OpajabHOTO TpHUMeHeHWsl (Cofep)KaHue
sMaMeKTHHa GeH3o0ara - 2 Mr/r). MexaHu3M /[|eliCTBHsI OCHOBaH Ha
0/I0KMPOBaHUY HEPBHBIX UMITY/IbCOB (BO3Z€CTBHE Ha peLienTopbl
I'AMK B cuHaricax ¥ h-perenTopbl B MBIMIEYHBIX K/I€TKaX), UTO
BbI3bIBAeT pacc/iabiieHre MBbIIIL, TTapaIny ¥ rubesib pakooOpasHbIX
Ha Bcex cragusx passutus. JlosmpoBka: Ilperapar 3azaercs u3
pacueta 0,14-0,15 r mperniaparta Ha 1 KT MacChl Tejia PhIOBL.

Crioco6 mnpumeHenus: IlpenapaT THIaTeNbHO CMELINBAIOT C
eKefIHeBHOM HopMo# Kombukopma. Kypc sneueHus:: O6paboTKy
NPOBOJSAT IMyTeM CKapMJIMBaHMs JieueGHOrO KopMa OJMH pa3 B
CYTKU B TeueHue 7 fAHel mogpsig. IIpy nepopaibHOM BBefleHUH
5MaMeKTHHa OeH30aT OBICTPO BcachlBaeTCsi B JKeJIyJOUHO-
KUIIEYHOM TpakTe pbIObI, NPOHMKAeT B CHUCTEMHBIH KPOBOTOK,

KOXXHYIO C/IU3b U TKaHHU.

e

aKBaKy/bType. [JaHHBII MeTO/] TI03BOJISIET HAZE)KHO YHHUUTOXKHUTh
MapasUTHUECKUX pPauKOB, VJYUILUTh CAHHUTAPHOE COCTOSIHUE
BO/I0EMOB, COXPAaHWTb TOBAapHBIM BHJ DPbIObI U IpeJOTBPAaTUTh
SKOHOMMYECKHH y1iep6b pbI00BOJUECKIM XO3SHCTBAM.

Ipumeuanue: [lepes MaccOBBIM TpHUMeHEHHEM Iperapata B
XO035IiICTBe PEKOMEH/YeTCsI TPOBECTH MPeJjBapUTeIbHYIO IPOOHYIO
06paboTKy HeOOJBbIION TPYMbl PhIOBI [/ OLEHKH OOIIero
COCTOSIHUSI TIOTOJIOBBSI.

109



SULAYMANOVA et al.

5.1. PbiIGOBOAHO-MeNnMopaTuBHbIE MepPONpPUATUSA

JleroBanue  mpynoB:  Ileproguueckoe
Je3uH(beKLYs JIoXKa TPY/ja XJI0PHOM U3BECThIO.

ocylieHue 44

Bopeba c pacTuTeNnbHOCTBIO: PeryssipHbIi CKOC JKeCTKOU
BO/JJHOM PaCTUTENBHOCTU (TPOCTHUK, KaMBbIIll), HA KOTOPYIO PayuKu
OTK/IaZIbIBAIOT SIMLIA.

OunbTpauusi  BOAbl:  YCTaHOBKA  CODOYJIOBUTened  Ha
BOJIONOAIOIIMX KaHa/lax JyIsl [Ipe/IoTBpalLieHus] 3aH0Ca JIMUMHOK.

Xumuueckve — MeToAbl  06pabotku:  [Inas  fe3uHBasud
WCIO/MB3YIOT BaHHBI U 00pabOTKy BCel aKBaTOpuu Mpyja:
Aquatrifon - npumensieTcst B 6osiee Hu3kux KoHeHTpanusx (1 r X
1000 rp) noz CTpOruM KOHTPOJ/IEM MXTUOIATO/IOTa.

6. BAK/TFOYEHUNE

Conclusion

Bopnba C apryne3om B KaproOBbIX XO3SCTBaX He MOXKET
OTrPaHUYHBATELCS TOJBKO MeAUKaMEHTO3HBIM JieueHrneM. OCHOBOI
Giaromosiyursi  BOJOEMA  SIB/ISIETCSI  CTPOroe  cobimofieHve
BeTepHHAPHO-CAaHUTApPHBIX TPABW/I, KOHTPOJIb KauecTBa BOJbI U
CBOeBpeMeHHast TIpo¢unakThyeckass 06paboTKa pLIOOBOZHOTO
WHBeHTapsi. [IpUMeHeHHe KOMIUIEKCHOM CTpaTeruy MO3BOJISIET
MUHHUMH3UPOBaTh IO0TepU M 06ecrneunTs CTabWIBHBIA pOCT
PBIOOTIPOYKTHBHOCTH.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbili pechepam Ha aHaaulickom
SA3bIKE

Purpose and research problem

Fish farming plays an important role in the socio-economic
development of the Republic as one of the promising branches of the
agro-industrial complex: it helps to meet the growing demand for
ecologically clean, protein-rich food, to use water resources efficiently,
to create jobs in rural areas and to diversify agriculture. Argulosis is one
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of the most widespread invasive diseases of freshwater fish, especially
in pond farms rearing carp (Cyprinus carpio), grass carp
(Ctenopharyngodon idella) and silver carp (Hypophthalmichthys). It is
caused by branchiuran crustaceans of the genus Argulus, commonly
called "fish lice". The relevance of the problem is determined by the
high survival of the parasite and its ability to cause considerable
economic damage by reducing the growth rate of fish, impairing their
marketable appearance and causing mass mortality of juveniles. The
aim of the article is to review the etiology, epizootology and modern
methods of treatment and prevention of argulosis in carp fish.

Materials and methods

The article is a review of the biology of the pathogen and of control
measures. The most frequent causative agent is Argulus foliaceus (the
carp louse), a crustacean with a flat disc-shaped body 4-8 mm long
covered with a carapace, bearing on the head two powerful suckers
(modified maxillae) and a piercing proboscis. The parasite is
temporary: it attacks fish to feed on blood and can then swim freely in
the water. Females lay eggs on stones, plants and elements of hydraulic
structures; the rate of development depends on temperature, and at 20—
25 °C embryonic development takes 15-20 days, while hatched larvae
must find a host within 2-3 days or they die. Argulosis occurs
everywhere but is most acute in southern regions with well-warmed
water bodies. The peak of invasion falls on July and August, when water
temperature reaches its maximum; high stocking density in intensive
fish farming promotes rapid transmission of the parasite from fish to
fish, and the overgrowth of water bodies with higher aquatic vegetation
creates ideal conditions for the attachment of the crustaceans' eggs.

Results and discussion

When attacking, the crustacean pierces the skin of the fish with its
proboscis and injects the secretion of venom glands, which prevents
blood clotting and destroys tissues. The main clinical signs are
restlessness of the fish (rubbing against the substrate and jumping out of
the water), red spots, ulcers and foci of necrosis on the skin, abundant
mucus secretion and secondary infections with Aeromonas bacteria and
Saprolegnia fungi entering through the wounds. Modern systemic
antiparasitic agents such as the veterinary preparation Emikon
(emamectin benzoate, 2 mg/g, powder for oral use) are used
successfully: blocking nerve impulses through GABA receptors in
synapses and H-receptors in muscle cells causes muscle relaxation,
paralysis and death of the crustaceans at all developmental stages. The
preparation is mixed thoroughly with the daily ration of compound feed
at 0.14-0.15 g per kg of fish body weight and fed once a day for 7
consecutive days; emamectin benzoate is rapidly absorbed from the
gastrointestinal tract and enters the bloodstream, skin mucus and
tissues, so that parasites feeding on blood and skin secretions receive a
lethal dose directly from the host. At the regulated doses the preparation
is not toxic to the fish and other aquatic organisms and has a low
capacity for bioaccumulation; repeated courses are prescribed not
earlier than 30 days later for carp and sturgeon species, and a trial
treatment of a small group of fish is recommended before mass
application. Fish-farming and reclamation measures include summer
drying of ponds and disinfection of the pond bed with chlorinated lime,
regular mowing of hard aquatic vegetation (reed and bulrush) on which
the crustaceans lay their eggs, installation of debris screens on water
supply channels to prevent the entry of larvae, and chemical disinvasion
by baths or treatment of the whole pond area under the strict control of
an ichthyopathologist.

Conclusion and contribution

Control of argulosis in carp farms cannot be limited to drug treatment
alone. The well-being of a water body is based on strict observance of
veterinary and sanitary rules, control of water quality and timely
preventive treatment of fish-farming equipment. A comprehensive
strategy combining modern chemotherapeutic agents, biological
methods of controlling parasite numbers and fish-farming reclamation
measures aimed at breaking the life cycle of the pathogen makes it
possible to minimise losses and ensure a stable growth of fish
productivity.
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Annotatsiya. Qishloq xo‘jalik hayvonlarining gelmintozlari chorvachilikda hayvonlar salomatligi va
farovonligiga salbiy ta’sir ko‘rsatish, mahsuldorlikni pasaytirish hamda veterinariya xarajatlarini
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yondashuvlar hagida ma’lumotlar aks ettirilgan.
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Annorayus. ['e/TbBMHHTO3bI CETbCKOXO3SIMCTBEHHBIX JKUBOTHBIX UMEIOT OOJIBbIIIOe SKOHOMHUYECKOe
3HaueHWe B )KUBOTHOBO/CTBE, TIOCKOJIKY OKa3sbIBAalOT HeTaTHBHOE BI/IMSHME Ha 3/l0POBbE U
6/1aronoyyne XUBOTHBIX, CHWXKAIOT MPOJYKTHUBHOCTb U MPUBOJAT K YBEJTHUEHHIO BeTePUHAPHBIX
pacxozfoB. Ha mpOTSDKeHWH MHOTHX JIeT CHUCTeMBl KOHTDPOJS TellbMUHTO30B OCHOBBLIBAINCH
MIPeNMYIL|eCTBEHHO Ha Pery/isspHON U rPYIIOBOM Aere/lbMUHTH3alMU. OJJHAKO YacToe MpUMeHeHre
AQHTUre/IbMUHTHBIX [IperiapaTtoB 0e3 TpOBeAeHHs [UarHOCTUUECKUX WHCC/IefoBaHUM U 6e3
JOCTAaTOYHOTO ~ ydYeTa  3MH300THUECKOH  CUTyalid  CIOCOOCTBYeT  (OPMHPOBAHHMIO U
PacIpOCTPaHEHHIO YCTOMYMBOCTH TelbMUHTOB K aHTHIe/IbMUHTHBIM Nperapatam. Llesbto
HacTosiieit 0630pPHOM CTaThH SB/SIETCS CUCTeMATHUeCKHI aHai3 COBPEMEHHBIX CTpaTeruii 60pbobl
C OCHOBHBIMH Te/IbMHMHTO3aM{ KPYITHOTO DOTaToro CKOTa, OBel] M KO3, a TakkKe pa3paboTka
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1. KIRISH

Introduction

Qishloq xo‘jalik hayvonlarining gelmintozlari dunyoning
deyarli barcha chorvachilik hududlarida uchraydigan va
veterinariya tibbiyotining dolzarb muammolaridan biri hisoblangan
invazion kasalliklardir. Qoramol, qo‘y va echkilarda parazitlik
giluvchi nematodalar, trematodalar va sestodalar hayvon
organizmida turli patologik jarayonlarni yuzaga keltirib,
mahsuldorlik va reproduktiv ko‘rsatkichlarning pasayishi,
ozuqadan foydalanish samaradorligining yomonlashishi, yosh
hayvonlarning o‘sishdan qolishi hamda ayrim hollarda nobud
bo‘lishiga sabab bo‘lishi mumkin.

Chorvachilik amaliyotida aynigsa nematodalar muhim o‘rin
tutadi. Haemonchus, Ostertagia, Trichostrongylus, Cooperia,
Nematodirus va Oesophagostomum avlodlariga mansub parazitlar
yaylov sharoitida bogiladigan kavsh qaytaruvchi hayvonlarda keng
tarqalgan. Trematodalar orasida Fasciola spp., Dicrocoelium
dendriticum va paramfistomlar, sestodalar orasida esa Moniezia
spp. hamda zoonoz ahamiyatga ega Echinococcus granulosus
alohida epidemiologik ahamiyatga ega.

O‘zbekistonning keskin kontinental iqlimi, sug‘oriladigan
dehqonchilik hududlari, tog‘oldi va yaylov ekotizimlari
parazitlarning rivojlanishi va transmissiyasi uchun bir-biridan farq
qgiluvchi sharoitlarni shakllantiradi. Shu sababli gelmintozlarning
epizootologiyasi hudud, mavsum, hayvon turi, yoshi, boqish
texnologiyasi va yaylovdan foydalanish tizimiga bog‘liq holda
sezilarli farglanishi mumkin.

O‘zbekistonning Buxoro hududida 2025-yilda olib borilgan
zamonaviy gelmintologik tadgiqotlarda qoramollarda 28, qo‘ylarda
24 va echkilarda 21 tur gelmint aniqlangan. Qoramollarda
aniglangan gelmint turlarining 48 % nematodalar, 32 % sestodalar
va 20 % trematodalar tashkil gilgan. Shu bilan birga, Echinococcus
granulosus, Taenia hydatigena kabi zoonoz va Fasciola spp. yoki
veterinariya-sanitariya ahamiyatiga ega gelmintlarning aniqlanishi
gelmintozlarni “One Health” nuqtayi nazaridan ham baholash
zarurligini ko‘rsatadi.

Gelmintozlarga qarshi kurashda uzoq yillar davomida
benzimidazollar, imidazotiazollar, tetragidropirimidinlar va

makrotsiklik laktonlarga mansub antgelmintik preparatlardan
foydalanish asosiy usul bo‘lib kelgan. Kimyoviy nazoratning
yuqori dastlabki samaradorligi ko‘plab xo‘jaliklarda “kalendar
bo‘yicha degelmintizatsiya” modelining shakllanishiga sabab
bo‘lgan.

Biroq gelmint populyatsiyalarining evolyutsion
moslashuvchanligi va bir xil preparatlarning takroran qo‘llanishi
natijasida antgelmintik rezistentlik dunyoning ko‘plab chorvachilik
hududlarida qayd etilmoqda. Ayniqsa nematodalarda bir yoki bir
nechta antgelmintik sinflarga rezistentlikning shakllanishi mavjud
nazorat tizimlarining barqarorligiga jiddiy xavf tug‘dirmoqda.

Shuning uchun zamonaviy parazitologiyada asosiy savol
“gelmintlarni qaysi preparat bilan yo‘q qilish mumkin?” degan
yondashuvdan “qaysi hayvonni, qachon, nima asosida va qaysi
preparat bilan davolash kerak?” degan individual va epizootologik
yondashuvga o‘tmoqda.

1.1. Tadgigotning maqgsadi

Qishloq xo‘jalik hayvonlari gelmintozlariga qarshi kurashning
zamonaviy ilmiy yondashuvlarini tahlil qilish, antgelmintik
rezistentlikning asosiy xavf omillarini baholash hamda diagnostika
va xo‘jalik boshqaruviga asoslangan integratsiyalashgan nazorat
modelini O‘zbekiston sharoitiga moslashtirish bo‘yicha ilmiy
konsepsiyani shakllantirish.

2. TADQIQOTNING MATERIAL VA METODLARI

Materials and methods

Mazkur tadqiqot analitik ilmiy adabiyotlar sharhi shaklida
bajarilgan  bo‘lib, tahlilda  veterinariya parazitologiyasi,
gelmintologiya, antgelmintik rezistentlik, diagnostika va
integratsiyalashgan parazit nazoratiga bag‘ishlangan xalqaro ilmiy
maqolalar, meta-tahlillar va metodik tavsiyalar o‘rganilgan.

IImiy manbalarni tahlil gilishda quyidagi mezonlar asos qilib
olindi: 1) gelmintlarning epizootologik va iqtisodiy ahamiyati; 2)
antgelmintik preparatlar samaradorligi; 3) rezistentlikning
rivojlanish mexanizmlari va xavf omillari; 4) diagnostik
monitoring; 5) yaylov boshqaruvi; 6) biologik va genetik nazorat.
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Tadqiqotda gelmintlarga qarshi dorilar (antgelmintiklar)
ganchalik yaxshi ishlayotganini va parazitlar doriga chidamli bo‘lib
golgan-qolmaganini aniqlash uchun xalqaro tashkilotning
tavsiyalaridan foydalanilgan.

3. NATIJALAR

Results

3.1. Gelmintozlarni nazorat qilish asoslari

Adabiyotlar tahlili shuni ko‘rsatadiki, qishloq xo‘jalik
hayvonlarida gelmintozlarga qarshi kurashish yondashuvlari
so‘nggi yillarda sezilarli darajada o‘zgarmoqda. Ilgari
gelmintozlarning oldini olish va ularga qarshi kurashishda asosiy
e’tibor hayvonlarni ma’lum muddatlarda ommaviy ravishda
degelmintizatsiya qilishga qaratilgan. Bunday yondashuvda
hayvonlarda gelmintoz mavjudligi yoki mavjud emasligidan qat’i
nazar, butun guruhga bir xil tartibda antgelmintik preparatlar
qo‘llanilgan.

An’anaviy yondashuvni “gelmintoz - guruhli
degelmintizatsiya — takroriy degelmintizatsiya” ketma-ketligi
orqali ifodalash mumkin. Ushbu usulning asosiy magsadi hayvon
organizmidagi gelmintlarni imkon qadar tez va keng miqyosda
kamaytirishdan iborat bo‘lgan. Biroq preparatlarni tez-tez va
barcha hayvonlarga bir xil tartibda qo‘llash ularning ortigcha
sarflanishiga hamda gelmintlarda preparatlarga chidamlilikning
shakllanish xavfi oshishiga olib kelishi mumkin.

Zamonaviy yondashuvda esa gelmintozlarni nazorat qilish faqat
dori vositalaridan foydalanish bilan cheklanmaydi. Avvalo
xo‘jalikdagi epidemiologik holat o‘rganiladi, gelmintoz xavfi
baholanadi va zarur hollarda laboratoriya-diagnostik tekshiruvlar
o‘tkaziladi. Olingan natijalarga asoslanib, hayvonlarni davolash
zarurati aniqlanadi va davolashga ehtiyoji yuqori bo‘lgan
hayvonlarga selektiv tarzda antgelmintik preparatlar go‘llanadi.
Shundan so‘ng davolash samaradorligi qayta tekshiriladi va
xo‘jalikdagi epidemiologik vaziyat yana baholanadi.

Shu nuqtayi nazardan, zamonaviy nazorat tizimini “monitoring
— xavfni baholash — diagnostika — davolash zaruratini aniglash
— selektiv davolash — samaradorlikni baholash - qayta
monitoring”  ketma-ketligida ifodalash mumkin. Bunday
yondashuvning muhim afzalligi shundaki, antgelmintik preparatlar
faqat zarur hollarda qo‘llanadi va ularning samaradorligi muntazam
nazorat gilinadi.

Gelmintozlarni nazorat qilish tizimining bunday o‘zgarishida
antgelmintik rezistentlik muammosi muhim o‘rin tutadi. Preparatlar
bir xil tartibda va tez-tez qo‘llanilganda, ularga sezgir parazitlar
nobud bo‘lishi, preparat ta’siriga chidamli parazitlar esa saqlanib
qolishi va ko‘payishi mumkin. Natijada vaqt o‘tishi bilan ilgari
samarali bo‘lgan preparatning ta’siri pasayishi ehtimoli ortadi. Shu
sababli antgelmintik preparatlarni tanlash va qo‘llashda ularning
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amaldagi samaradorligini muntazam baholab borish muhim
hisoblanadi.

Zamonaviy yondashuvda gelmintozlarni nazorat gilishning
asosiy magsadi barcha parazitlarni har qanday sharoitda mutlaq
yo‘q qilish emas, balki ularning hayvon salomatligi va
mahsuldorligiga  sezilarli zarar yetkazmaydigan darajada
saqlanishini ta’minlashdan iborat. Bunda hayvonlarning klinik
holati, mahsuldorligi, parazitlar bilan zararlanish darajasi va
qo‘llanilayotgan preparatlarning samaradorligi birgalikda hisobga
olinadi.

Gelmintozlarga qarshi kurashishda “ko‘proq va tez-tez
davolash” tamoyilidan “aniq tashxisga va xavfni baholashga
asoslangan davolash” tamoyiliga o‘tish kuzatilmoqda. Ushbu
yondashuv antgelmintik preparatlardan oqilona foydalanish,
keraksiz davolashlarni kamaytirish va preparatlarga rezistentlik
rivojlanishining oldini olishga garatilgan kompleks nazorat tizimini
shakllantirish imkonini beradi.

3.2. Antgelmintik rezistentlikning shakllanishi

Adabiyotlar  tahlili shuni ko‘rsatadiki, gelmintozlarni
davolashda antgelmintik preparatlardan uzoq vaqt davomida va
takroran ~ foydalanish  parazitlarda  ushbu  preparatlarga

chidamlilikning shakllanishiga olib kelishi mumkin. Antgelmintik
rezistentlik deganda, ilgari samarali ta’sir ko‘rsatgan preparat
tavsiya etilgan dozada qo‘llanganda ham ayrim parazitlarning
saglanib qolishi va keyinchalik ularning ko‘payishi natijasida
preparatga chidamli parazitlar ulushining ortib borishi tushuniladi
(1-rasm).

Rezistentlikning  shakllanishi oddiy biologik jarayon
hisoblanadi. Antgelmintik preparat qo‘llanganda unga sezgir
parazitlarning asosiy qismi nobud bo‘ladi, preparat ta’siriga
chidamli bo‘lgan ayrim parazitlar esa saglanib qoladi. Ushbu
parazitlar keyinchalik ko‘payib, o‘z xususiyatlarini keyingi
avlodlarga o‘tkazadi. Natijada populyatsiyada preparatga chidamli
parazitlar soni ortib, vaqt o‘tishi bilan preparatning davolash
samaradorligi pasayishi mumkin.

Antgelmintik rezistentlikning shakllanishiga bir qator omillar
ta’sir ko‘rsatadi. Jumladan, preparatlarni juda tez-tez qo‘llash, bir
xil ta’sir mexanizmiga ega preparatlarni takroran ishlatish, hayvon
vaznini noto‘g‘ri aniglash va natijada preparatning yetarli
bo‘lmagan dozasini qo‘llash muhim xavf omillari hisoblanadi.

Shuningdek, diagnostik tekshiruvsiz davolash ham muammoni
kuchaytirishi mumkin. Chunki gelmintoz mavjudligi va uning
darajasi aniglanmasdan barcha hayvonlarni muntazam davolash
antgelmintik preparatlardan keragidan ortiq foydalanishga olib
keladi. Barcha hayvonlarni bir vaqtda davolash esa preparat
ta’siriga uchramagan parazitlar sonini kamaytirishi mumbkin.
Natijada populyatsiyada preparatga chidamli parazitlarning
saqlanib qolish ehtimoli ortadi.
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1-rasm. Antgelmintik rezistentlik shakllanish mexanizmi va unga ta’sir giluvchi asosiy omillar

development and the main factors influencing it

Yana bir muhim omil preparat samaradorligini muntazam
tekshirib bormaslikdir. Agar davolashdan keyin parazitlar miqdori
yetarli darajada kamaymasa, bu holat o‘z vaqtida aniglanmay
golishi va xo‘jalikda samarasiz preparatdan gayta foydalanishga
sabab bo‘lishi mumkin. Shuningdek, boshqa xo‘jaliklardan
antgelmintiklarga  chidamli  parazitlar ~ bilan  zararlangan
hayvonlarning olib kelinishi ham rezistentlikning yangi hududga
tarqalishiga sabab bo‘lishi mumkin.

Shu sababli antgelmintik rezistentlikka qarshi kurashishda fagat
preparatni almashtirish yetarli emas. Eng muhimi, preparatni
gachon, qaysi hayvonga, ganday dozada va qanday asosda qo‘llash
masalasiga ilmiy yondashishdir. Bunda diagnostik tekshiruvlar,
davolash zaruratini aniqlash, preparat samaradorligini nazorat
qgilish va muntazam monitoringni birgalikda olib borish muhim
ahamiyatga ega.

Antgelmintik rezistentlikni kamaytirishning asosiy yo‘li,
antgelmintik preparatlardan oqilona foydalanish va davolash
strategiyasini ~ diagnostika hamda monitoring natijalariga
asoslashdir.

4. MUHOKAMALAR
Discussion
O‘rganilgan  ilmiy = ma’lumotlar  shuni  ko‘rsatadiki,

gelmintozlarga qarshi kurash samaradorligini fagat hayvonlarga
necha marta degelmintizatsiya o‘tkazilganligi bilan baholash yetarli
emas. Chunki degelmintizatsiya sonining ko‘pligi preparatning
samarali ishlayotganini yoki gelmintozlar nazorat ostida ekanligini
to‘liq ko‘rsatmaydi.

Shu sababli gelmintozlarni nazorat gilishda bir nechta muhim
ko‘rsatkichlarni birgalikda baholash zarur. Bular: gelmintlar bilan
zararlanish darajasi, hayvonlarning klinik holati, mahsuldorligi,
antgelmintik preparatlarning samaradorligi, rezistentlik holati va
preparatlardan ~ foydalanish miqdori  hisoblanadi. =~ Ushbu
ko‘rsatkichlarning  birgalikda tahlil qilinishi  xo‘jalikdagi
gelmintozlar holatini to‘g‘ri baholash imkonini beradi.

Antgelmintik preparat qo‘llangandan keyin hayvonlarda
kasallik belgilari kamayishi preparatning samarali ekanligini
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Fig. 1. Mechanism of anthelmintic resistance

ko‘rsatishi mumkin. Biroq bu natija preparat gelmintlarni yetarli
darajada yo‘q gilganini har doim ham anglatmaydi. Shuning uchun
davolashdan oldingi va keyingi gelmintologik ko‘rsatkichlarni
taqqoslash, zarur hollarda preparat samaradorligini baholash
muhim. Bunday tekshiruv preparat ta’sirining pasayishini erta
aniqlashga yordam beradi.

Gelmintozlarni nazorat gilishda barcha xo‘jaliklar uchun bir xil

tartibni qo‘llashdan ko‘ra, mabhalliy sharoit va xo‘jalik
xususiyatlariga moslashtirilgan protokollarni ishlab chigish
magsadga muvofiqdir. Bunday yondashuv antgelmintik
preparatlardan oqilona foydalanish, keraksiz ~davolashlarni
kamaytirish, = hayvonlarning  mahsuldorligini  saglash  va

preparatlarga rezistentlik rivojlanishini sekinlashtirishga xizmat
qiladi.

5. XULOSALAR

Conclusions

1. Adabiyotlar tahlili shuni ko‘rsatdiki, gelmintozlarga garshi
kurashda antgelmintik preparatlarni muntazam va asossiz qo‘llash
parazitlarda preparatlarga chidamlilikning shakllanish xavfini
oshiradi. Shu sababli preparatlarni qo‘llash diagnostika va
zararlanish darajasini hisobga olgan holda amalga oshirilishi kerak.

2. Antgelmintik preparatlarning samaradorligini davolashdan
oldingi va keyingi parazitologik ko‘rsatkichlarni tagqoslash orgali
muntazam nazorat qilish gelmintozlarni samarali boshqgarishning
muhim sharti hisoblanadi.

3. Zamonaviy adabiyotlar tahlili barcha hayvonlarni bir xil
tartibda davolash o‘rniga, gelmintoz xavfi va hayvonlarning
holatiga qarab davolashni tashkil etish magsadga muvofigligini
ko‘rsatadi. Bunday yondashuv keraksiz preparat sarfini kamaytirish
va rezistentlik rivojlanishini sekinlashtirishga yordam beradi.

4. Gelmintozlarni uzoq muddat nazorat gilishda faqat
antgelmintik preparatlarga tayanish yetarli emas. Diagnostika,
yaylovlarni to‘g‘ri boshqarish, hayvonlarning klinik holatini
kuzatish va preparat samaradorligini muntazam baholashni
birgalikda olib borish barqaror nazorat tizimini shakllantirishning
asosiy shartlari hisoblanadi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbili pechepam Ha aHa/aulickom
sA3bIKe

Purpose and research problem

Helminth infections of farm animals occur in almost all livestock
regions of the world and are among the pressing problems of veterinary
medicine. Nematodes, trematodes and cestodes parasitising cattle,
sheep and goats cause pathological processes that reduce productivity
and reproductive performance, impair feed utilisation, retard the growth
of young animals and sometimes cause death. Nematodes of the genera
Haemonchus, Ostertagia, Trichostrongylus, Cooperia, Nematodirus
and Oesophagostomum are widespread in grazing ruminants; among
trematodes  Fasciola spp., Dicrocoelium dendriticum and
paramphistomes, and among cestodes Moniezia spp. and the zoonotic
Echinococcus granulosus are of particular importance. The sharply
continental climate of Uzbekistan, irrigated farming areas and foothill
and pasture ecosystems create different conditions for parasite
development and transmission, and recent studies in the Bukhara region
found 28 helminth species in cattle, 24 in sheep and 21 in goats,
including zoonotic species, which calls for a One Health perspective.
For many years control relied on benzimidazoles, imidazothiazoles,
tetrahydropyrimidines and macrocyclic lactones applied by calendar-
based deworming, but repeated use of the same drugs has led to
anthelmintic resistance in many livestock regions. The aim of the
review was to analyse modern approaches to helminth control in farm
animals, to assess the main risk factors for anthelmintic resistance and
to form a concept of an integrated, diagnosis- and management-based
control model adapted to the conditions of Uzbekistan.

Materials and methods

The study was performed as an analytical review of the scientific
literature. International scientific articles, meta-analyses and
methodological recommendations on veterinary parasitology,
helminthology, anthelmintic resistance, diagnostics and integrated
parasite control were examined. The sources were analysed according
to the following criteria: the epizootological and economic importance
of helminths; the efficacy of anthelmintic drugs; the mechanisms and

Research Focus International Scientific Journal 5(9) (2026) 112-117

risk factors of resistance development; diagnostic monitoring; pasture
management; and biological and genetic control. The recommendations
of the World Association for the Advancement of Veterinary
Parasitology (WAAVP) were used to assess how well anthelmintics
work and whether parasites have become resistant to them.

Results and discussion

The literature shows that approaches to helminth control in farm
animals have changed considerably in recent years. Previously,
attention was focused on mass deworming of animals at fixed intervals,
with the whole group treated in the same way regardless of whether
helminths were present. The traditional scheme "helminthosis — group
deworming — repeated deworming" is being replaced by a system of
"monitoring — risk assessment — diagnosis — targeted treatment —
efficacy control", in which control is based not only on drugs but also on
diagnostics, pasture management and the clinical state of the animals,
and the main goal is not to eliminate all parasites but to keep infection at
a level that does not harm health and productivity. Anthelmintic
resistance develops when, after repeated use of a previously effective
drug at the recommended dose, some parasites survive and multiply, so
that the proportion of resistant parasites in the population increases. Its
development is promoted by frequent deworming, repeated use of the
same drug class, underdosing due to incorrect estimation of body
weight, treatment without diagnosis, simultaneous treatment of all
animals, which reduces the refugia, failure to check drug efficacy and
the introduction of animals carrying resistant parasites from other
farms. Replacing one drug with another is therefore not sufficient: the
key is a scientific approach to when, which animal, at what dose and on
what basis to treat, combined with diagnostic examinations, assessment
of the need for treatment, control of drug efficacy and regular
monitoring.

Conclusion and contribution

The effectiveness of helminth control cannot be judged only by the
number of dewormings performed; the level of infection, the clinical
state and productivity of the animals, the efficacy of anthelmintics, the
resistance status and the amount of drugs used should be assessed
together, and pre- and post-treatment parasitological indicators should
be compared to detect a decline in drug efficacy early. Regular and
unjustified use of anthelmintics increases the risk of resistance, so
treatment should be based on diagnosis and the level of infection, and
drug efficacy should be monitored regularly. Instead of treating all
animals in the same way, treatment should be organised according to
the risk of helminthosis and the condition of the animals, which reduces
unnecessary drug use and slows the development of resistance. Long-
term control cannot rely on anthelmintics alone; diagnostics, proper
pasture management, observation of the clinical state of animals and
regular assessment of drug efficacy are the main conditions of a
sustainable control system, and protocols adapted to local conditions
and farm characteristics are preferable to a uniform scheme for all
farms.
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Annorauus. B gaHHOW craThe ocoboe BHMMaHHe y/ielleHO PacIpOCTPaHEHHOCTH Opyrie/iésa
JKMBOTHBIX B MHpE, €T0 BH/laM, 0COOeHHOCTSIM TeueHVs 3a00/1eBaHNs Y KPYITHOTO POraToro CKoTa,
K/IMHUYeCKUM MpHU3HaKaM, COBpPeMEHHBIM MeTOZlaM MarHOCTHKM U MepaM 60pbObl. Kpome Toro, Ha
OCHOBe JlaHHBIX BceMupHOM oOpraHMszaluM IO OXpaHe 370poBbsi JKuUBOTHBIX (WOAH)
TpoaHaJ31poBaHa 3MM300THYEeCKasl CUTYyaLUs Ha Pa3/IMYHbIX KOHTHHEHTAaX, B TOM UMC/Ie B CTpaHax
bmxuero Bocroka, CpesiseMHoMOpbs, Adpuki K tory ot Caxapsl, a Takxe B Kurae, Inauy, [Tepy,
Mekcuke u crpaHax LenTpansHoli u FOro-3anagHoit Asuu. B cTaThe TakKe Ipe/icTaB/IeHb! JaHHbIe
MOC/IeJHUX HAyUYHBIX MCC/IeZJOBAaHUH, CBH/ETEeNLCTBYIONE O HAJIMYMH CePhE3HBIX HE/JOCTAaTKOB B
[MarHOCTUKe Y SMU300TOJIOTMUeCKOM MOHUTODMHIe, MPEeNsITCTBYIOLIUX TOUHOMY OIpe/ie/IeHHI0
WCTMHHOM pacrpocTpaHéHHOCTH GpyLie/niésa. B cBsi3u ¢ 3THM NOAUEPKUBAETCS BaKHOE 3HaueHHe
KOMIUIEKCHOTO ToZixoza K 6oprbe c 3abomeBaHWeM, OCHOBAaHHOTO Ha TIPHHIMIAX KOHLIEILIMH
«EpnuHoe 370poBbe» (One Health), perynsipHsIx ceposornueckux MCC/ie[0BaHUH, J1abopaTOpHOro
TIO/iTBepIK/IeHNs], BaKL|MHAL[MK, obecrieueHust 6106€30MaCHOCTH ¥ BbISBJIEHNS MH(HUIMPOBAHHBIX
JKUBOTHBIX.
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1. KIRISH

Introduction

Brusellyoz-Brucella avlodiga mansub bakteriyalar tomonidan
chagiriladigan yuqumli kasallik bo‘lib, chorvachilik va veterinariya
sohasidagi eng muhim transchegaraviy infeksiyalardan biri
hisoblanadi. Jahon hayvonlar salomatligi tashkiloti brusellyozni
igtisodiy ahamiyati yuqori bo‘lgan, odamlar uchun ham xavf
tug‘diradigan kasallik sifatida baholaydi. Qoramollarda asosan
B.abortus, qo‘y va echkilarda B.melitensis, cho‘chqalarda esa
B.suis muhim epizootologik ahamiyatga ega.

Kasallikning asosiy klinik belgisi reproduktiv buzilishlar,
xususan, homila tashlash, bepushtlik, sut mahsuldorligining
kamayishi va podaning reproduktiv ko‘rsatkichlari yomonlashishi
bilan namoyon bo‘ladi. Shu bilan birga, infeksiyalangan hayvonlar
ba’zan tashqi klinik belgilarsiz ham kasallik qo‘zg‘atuvchisini
tarqatishi mumkin.

2. DUNYODAGI MAVJUD EPIZOOTIK HOLAT

Current global epizootic situation

Bugungi kunda brusellyoz dunyoning ko‘plab mamlakatlarida
saglanib qolayotgan endemik infeksiyalardan biri hisoblanadi.
JHST ma’lumotlariga ko‘ra, kasallikning yuqori darajada uchrashi
Yagin Sharq, O°‘rtaer dengizi mamlakatlari, Sahroi Kabirdan
janubdagi Afrika, Xitoy, Hindiston, Peru va Meksikada kuzatiladi.
Aynigsa Markaziy va Janubi-G‘arbiy Osiyoda holatning ortib
borayotgani veterinariya xizmatlari uchun dolzarb masala bo‘lib
golmoqda.

Shu bilan birga, ayrim mamlakatlar va hududlarda uzoq yillik
nazorat dasturlari natijasida brusellyozdan ozod maqomga
erishilgan. G‘arbiy va Shimoliy Yevropaning bir qator
mamlakatlari, Kanada, Yaponiya, Avstraliya va Yangi Zelandiya
kasallik qo‘zg‘atuvchisidan ozod hududlar sifatida garaladi. Biroq
bunday hududlarda ham infeksiyaning tashqi kirib kelishi, yovvoyi
hayvonlar orqali qayta tarqalishi yoki nazoratdan chetda qolgan
hayvonlar tufayli xavf saqlanib qoladi.

Muhim jihat shundaki, dunyo miqyosida brusellyozning aniq
tarqalishini faqat rasmiy xabarlar asosida baholash giyin. 2025-
yilda e’lon qilingan tahlillarda chorva hayvonlarida brusellyoz
diagnostikasi bo‘yicha 349 ta tadgiqot o‘rganilgan va ularning faqat
16 foizi namuna olish, diagnostik usul, protokol va natijalarni talqin
qilish nuqtai nazaridan JHST tavsiyalariga to‘liqg mos kelgan. Bu
holat ayrim mamlakatlarda kasallikning haqiqiy epizootik holati
rasmiy ma’lumotlarda to‘liq aks etmasligi mumkinligini ko‘rsatadi.

3. QORAMOLLAR BRUSELLYOZI

Bovine brucellosis

Qoramollarda brusellyozning asosiy qo‘zg‘atuvchisi B.abortus
hisoblanadi. Infeksiya asosan reproduktiv tizimga ta’sir ko‘rsatib,
bo‘g‘ozlikning ikkinchi yarmidagi abort, yashovchanligi past nasl
tug‘ilishi, yo‘ldoshning ushlanib qolishi, endometrit, bepushtlik va
sut mahsuldorligining pasayishiga sabab bo‘ladi.

Qoramollar ~ orasida  kasallikning  targalishi ~ chorva
hayvonlarining intensiv ko‘chirilishi, yangi hayvonlarni podaga
veterinariya nazoratisiz qo‘shish, tug‘ish va abortdan keyingi
biologik materiallarni veterinariya-sanitariya talablariga rioya
gilmagan holda yo‘qotish hamda fermada bioxavfsizlik
choralarining yetarli emasligi bilan bog‘liq bo‘lishi mumkin.

So‘nggi tadqiqotlar qoramollar brusellyozida xo‘jalikni
boshgqarish usullari, hayvonlarning harakati, bioxavfsizlik va poda
tarkibi kabi omillar infeksiya xavfiga ta’sir qilishini ko‘rsatmoqda.

4. QOY VA ECHKILAR BRUSELLYOZ| - ASOSIY
XAVFLI YO'NALISHLARDAN BIRI

Brucellosis of sheep and goats

Qo‘y va echkilarda B.melitensis eng muhim qo‘zg‘atuvchi
bo‘lib, u nafaqat chorvachilikka, balki aholi salomatligiga ham
jiddiy xavf tug‘diradi. Qo‘y va echkilar brusellyozi dunyoda keng
tarqalgan bo‘lib, ayrim mamlakatlargina ushbu infeksiyadan ozod
deb hisoblanadi.

2025-yilda chop etilgan global tahlilda 2010-2023-yillarda e’lon
qilingan tadqgiqotlar asosida B.melitensis infeksiyasining qo‘y va
echkilardagi tarqalishi baholangan. Hisob-kitoblarga ko‘ra,
qo‘ylarda seropozitivlik ko‘rsatkichi 8,07%, echkilarda 2,46%, ikki
tur hayvon birgalikda baholanganda esa 5,54% ni tashkil etgan.
Mintaqalar o‘rtasida juda katta farqlar mavjudligi aniglangan.

Bu ragamlarni butun dunyo chorva populyatsiyasiga to‘g‘ridan-
to‘g‘ri tatbiq etish mumkin emas, chunki tadgiqotlar turli
mamlakatlar, hayvon guruhlari va diagnostik usullar asosida
o‘tkazilgan. Birog, ular B.melitensis infeksiyasi hali ham global
veterinariya muammosi ekanini ko‘rsatadi.

5. AFRIKA, OSIYO VA BOSHQA
MINTAQALARDAGI VAZIYAT

Situation in Africa, Asia and other regions

Afrika git’asida kichik kavsh qaytaruvchilar brusellyozi
chorvachilik va aholi salomatligi uchun muhim muammo bo‘lib
golmoqda. 2000-2025-yillardagi tadqiqotlarni gamrab olgan yangi
tahlilda Afrikaning 28 mamlakati bo‘yicha 151 ta tadgiqot
ma’lumotlari umumlashtirilgan. Bu git’ada brusellyoz bo‘yicha
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epidemiologik ma’lumotlar mavjud bo‘lsa-da, mamlakatlar
kesimida monitoring intensivligi va diagnostik imkoniyatlar bir xil
emas.

Osiyoda ham brusellyozning epizootologik ahamiyati yuqori.
Masalan, Xitoyda 2025-yil avgustgacha o‘tkazilgan tadqiqotlarni
gamrab olgan tahlilda qo‘y va echkilarda umumiy seropozitivlik
3,0% deb baholangan, ammo hududlar o‘rtasida sezilarli farqlar
aniglangan.

Amerika mintagasida esa qoramollar bilan bir qatorda yovvoyi
hayvonlar, jumladan bizon, bug‘u va yovvoyi cho‘chqalar
infeksiyaning tabiiy rezervuari sifatida epizootologik ahamiyat
kasb etishi to‘g‘risida ma’lumotlar mavjud. Yovvoyi hayvonlar
bilan chorva hayvonlari o‘rtasidagi kontakt infeksiyaning gayta
kirib kelishiga sabab bo‘lishi ehtimoli mavjud.

6. ODAMLAR UCHUN ZOONOZ XAVFI

Zoonotic risk for humans

Brusellyozning eng muhim xususiyatlaridan biri-uning
hayvonlardan =~ odamlarga  yugqishidir. ~ Insonlar  asosan
infeksiyalangan hayvonlar bilan bevosita kontakti, abort

materiallari, yo‘ldosh va biologik suyugliklar bilan ishlash,
shuningdek, xom yoki termik ishlov berilmagan sut va sut
mahsulotlarini iste’'mol qilish orqali zararlanishi mumkin.
Veterinarlar, chorvadorlar, go‘sht-sut mahsulotlarini qayta ishlash
bilan shug‘ullanuvchilar va laboratoriya mutaxassislari yuqori xavf
guruhlariga kiradi.

Shu sababli hayvonlarda brusellyozga qarshi kurash faqat
veterinariya vazifasi emas, balki aholi salomatligini muhofaza
qilishning muhim gismi hamdir. Hayvonlarda infeksiyani nazorat
qilish insonlardagi brusellyoz xavfini kamaytirishning eng samarali
yo‘llaridan biri hisoblanadi.

7. DIAGNOSTIKADAGI ZAMONAVIY
YONDASHUVLAR

Modern approaches to diagnosis

Brusellyozni aniglashda serologik usullar, jumladan Roz Bengal
va boshqa klassik serologik testlar, IFT va boshqa immunologik
tekshiruvlar keng qo‘llaniladi. Ayrim holatlarda bakteriologik
usullar va PZR infeksiyani tasdiglashda muhim ahamiyat kasb
etadi.

Biroq, fagat bitta serologik test natijasiga asoslanib yakuniy
xulosa chiqarish har doim ham to‘g‘ri emas. JHST diagnostikada
klinik, epizootologik, allergik va laboratoriya ma’lumotlarini
kompleks baholashni nazarda tutadi. Infeksiyani tasdiglashda
qo‘zg‘atuvchini ajratib olish yoki ijobiy diagnostik natijani
epizootologik bog‘liglik bilan birgalikda baholash muhim. 2025-
yilgi global tizimli tahlil ham diagnostika standartlariga rioya qilish
muammosini ko‘rsatdi. Tadqiqotlarning katta qismida laboratoriya
usullari turlicha qo‘llangani sababli mamlakatlar va hududlar
o‘rtasidagi ma’lumotlarni to‘g‘ridan-to‘g ‘ri taqqoslash qiyin.

8. KASALLIKKA QARSHI KURASH VA
PROFILAKTIKA

Control and prevention

Brusellyozni  nazorat choralar

quyidagilardan iborat:

qilishda eng muhim

1. Muntazam monitoring va serologik skrining. Podani rejali
tekshirish infeksiyani erta aniglash imkonini beradi.

2. Infeksiya yugtirgan hayvonlarni aniglash. Ijobiy natija bergan
hayvonlarni sog‘lom podadan ajratish kasallik tarqalishini cheklash
imkonini beradi.

3. Vaksinatsiya. Endemik hududlarda emlash infeksiya
darajasini pasaytirish uchun muhim vosita hisoblanadi. JHST bir

Research Focus International Scientific Journal 5(9) (2026) 118-122

qator vaksina variantlaridan foydalanishni nazarda tutadi va bu
borada turli davlatlarning o‘z dasturlari mavjud.

4. Bioxavfsizlikni kuchaytirish. Yangi keltirilgan hayvonlarni
karantinda saqlash, podaga kiritishdan oldin tekshirish, abort va
tug‘ish materiallarini xavfsiz yo‘qotish hamda xo‘jalikda
veterinariya-sanitariya holatini me’yorda ushlash zarur.

5. Hayvonlar harakatini nazorat qilish. Identifikatsiyalash
tadbirlarini to‘liq amalga oshirish.

6. Sut mahsulotlarini termik ishlov (pasterizatsiya) berish. Bu
odamlarga infeksiya yuqish xavfini sezilarli kamaytiradi.

7. Veterinariya va tibbiyot xizmatlarining hamkorligi.
Brusellyoz zoonoz kasallik bo‘lgani sababli odamlar va hayvonlar
salomatligi bo‘yicha ma’lumotlarni birgalikda doimiy tahlil gilish
talab etiladi.

8.1. «Yagona salomatlik» konsepsiyasi doirasida

Bugungi kunda brusellyozga qarshi kurashda «Yagona
salomatlik» konsepsiyasi tobora muhim ahamiyat kasb etmoqda.
Ushbu yondashuv inson, hayvon va atrof-muhit salomatligini
o‘zaro bog‘liq holda baholashni nazarda tutadi. Chorva
hayvonlarida infeksiya saqglanib qolsa, insonlarda kasallanish xavfi
ham davom etadi. Shuning uchun veterinariya xizmati, tibbiyot
muassasalari, ozig-ovqat xavfsizligi tizimi va laboratoriyalar
o‘rtasida axborot almashinuvi kuchaytirilishi zarur.

9. XULOSA

Conclusion

Dunyoda hayvonlar brusellyozi hanuz dolzarb epizootologik va
igtisodiy muammo bo‘lib qolmoqda. Ayrim mamlakatlar
kasallikdan holi hudud maqomiga erishgan bo‘lsa-da, ko‘plab
mintaqalarda, aynigsa Yaqin Sharq, Afrika, Osiyoning ayrim
gismlari va boshqa endemik hududlarda infeksiyaning aylanishi
davom etmoqda. JHST ma’lumotlarida Markaziy va Janubi-G ‘arbiy
Osiyoda holatning o‘sishi alohida gayd etilgan.

Hozirgi bosgichda asosiy muammolardan biri nafaqat
infeksiyani bartaraf etish, balki uning haqiqiy tarqalishini aniq
baholashdir. So‘nggi ilmiy tadqiqotlar diagnostika usullarining bir
xil emasligi va epizootologik monitoringdagi kamchiliklar global
epidemiologik manzarani baholashni qiyinlashtirayotganini
ko‘rsatmoqda.

Shu bois brusellyozga qarshi samarali strategiya - muntazam
monitoring,  standartlashtirilgan  laboratoriya  diagnostikasi,
vaksinatsiya, bioxavfsizlik, hayvonlar harakatini nazorat qilish,
infeksiyalangan podalarni boshgarish va insonlar orasida
profilaktik choralarni birlashtirishi lozim. Brusellyozni nazorat
qilishda veterinariya va tibbiyot xizmatlarining hambkorligi
kasallikning iqtisodiy hamda zoonoz ta’sirini kamaytirishning
asosiy sharti hisoblanadi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbil peghepam Ha aHe/1ulickom
sA3blKe

Purpose and research problem

Brucellosis is an infectious disease caused by bacteria of the genus
Brucella and one of the most important transboundary infections in
livestock farming and veterinary medicine. The World Organisation for
Animal Health (WOAH) regards it as a disease of high economic
importance that also poses a risk to humans. In cattle the main causative
agent is B. abortus, in sheep and goats B. melitensis and in pigs B. suis.
The main clinical manifestations are reproductive disorders — abortion,
infertility, reduced milk yield and deterioration of herd reproductive
indicators — while infected animals may also spread the pathogen
without visible clinical signs. The aim of the review is to analyse the
global prevalence of animal brucellosis, the course of the disease in
different species, modern diagnostic approaches and control measures
on the basis of WOAH data and recent scientific publications.

Materials and methods

The article reviews WOAH data, international guidelines, national
regulatory documents of Uzbekistan and recent systematic reviews and
meta-analyses on the global epizootic situation, the epidemiology of
brucellosis in cattle, sheep and goats, its zoonotic importance,
diagnostic standards and control strategies.

Results and discussion

Brucellosis remains endemic in many countries: according to WOAH,
high incidence is observed in the Middle East, the Mediterranean, sub-
Saharan Africa, China, India, Peru and Mexico, and the situation is
worsening in Central and South-West Asia, whereas several countries
of Western and Northern Europe, Canada, Japan, Australia and New
Zealand have achieved freedom from the disease, though the risk of
reintroduction remains. A 2025 systematic review of 349 diagnostic
studies in livestock found that only 16% fully followed WOAH
recommendations on sampling, test choice, protocol and interpretation,
so official data may not reflect the true situation. In cattle, B. abortus
causes abortion in the second half of pregnancy, weak offspring,
retained placenta, endometritis, infertility and reduced milk yield, and
its spread is associated with intensive animal movement, introduction of
animals without veterinary control, improper disposal of birth and
abortion materials and insufficient farm biosecurity. A 2025 global
meta-analysis of studies published in 2010-2023 estimated the
seroprevalence of B. melitensis at 8.07% in sheep, 2.46% in goats and
5.54% in both species combined, with large regional differences. A
review of 151 studies from 28 African countries showed uneven
monitoring and diagnostic capacity, the overall seroprevalence in sheep
and goats in China was estimated at 3.0%, and in the Americas wild
animals such as bison, elk and feral pigs act as natural reservoirs.
Humans are infected through direct contact with infected animals,
abortion materials and biological fluids and through consumption of
raw milk and dairy products, so veterinarians, livestock keepers, meat
and milk processors and laboratory staff are at high risk. Diagnosis
relies on serological tests such as the Rose Bengal test, ELISA and other
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immunological assays, with bacteriological methods and PCR for
confirmation, but a final conclusion should not be based on a single
serological result: WOAH requires a combined assessment of clinical,
epizootological, allergic and laboratory data. The main control
measures are regular monitoring and serological screening,
identification and isolation of infected animals, vaccination in endemic
areas, strengthened biosecurity, control of animal movement and
identification, heat treatment of milk and cooperation between
veterinary and medical services within the One Health concept.

Conclusion and contribution

Animal brucellosis remains an urgent epizootological and economic
problem worldwide: although some countries have achieved disease-
free status, circulation of the infection continues in many regions,
particularly the Middle East, Africa and parts of Asia, and WOAH data
indicate an increase in Central and South-West Asia. One of the main
current problems is not only eliminating the infection but also
accurately assessing its true prevalence, since differences in diagnostic
methods and gaps in epizootological monitoring complicate the global
epidemiological picture. An effective strategy should combine regular
monitoring, standardised laboratory diagnosis, vaccination, biosecurity,
control of animal movement, management of infected herds and
preventive measures among people, and cooperation between
veterinary and medical services is the key condition for reducing the
economic and zoonotic impact of the disease.
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1. KIRISH

Introduction

Varroatoz va trapilelapsoz asalari oilalarining salomatligi,
rivojlanishi va mahsuldorligiga salbiy ta’sir ko‘rsatuvchi muhim
invazion kasalliklar hisoblanadi. Ushbu kasalliklarga qarshi
kurashishda kimyoviy akaritsidlardan uzoq muddat foydalanish
parazitlarda chidamlilik shakllanishi hamda asalarichilik
mahsulotlarida preparat qoldiglarining to‘planishi xavfini yuzaga
keltirishi mumkin. Shu sababli dorivor o‘simliklar asosida
tayyorlangan, akaritsid faollikka ega va asalari oilalari uchun
xavfsiz ~ vositalarni  izlash, ularning terapevtik-profilaktik
samaradorligini ilmiy asosda baholash dolzarb ilmiy-amaliy
ahamiyatga ega. Fitopreparatlarning varroatoz va trapilelapsoz
go‘zg‘atuvchilariga ta’sirini, optimal konsentratsiyalarini hamda
asalari oilalarining hayotchanligiga ta’sirini o‘rganish kasalliklarga
qarshi kurashishning samarali va ekologik jihatdan magbul
usullarini takomillashtirishga xizmat qiladi.

2. MUAMMONING O‘RGANILGANLIK DARAJASI

Literature review

Bir guruh tadqiqotchilar 30 xil efir moyining Varroa destructor
kanalari va ishchi asalarilarga ta’sirini giyosiy o‘rgangan.
Tajribalarda ayrim efir moylarining kanalarga qarshi yuqori
akaritsid faolligi aniglangan, biroq ularning asalarilarga toksik
ta’siri ham alohida baholangan. Mualliflarning ishlari o‘simlik
moylarini varroatozga qarshi qo‘llashda nafaqat parazitlarga
ta’sirini, balki asalari oilalari uchun xavfsizligini ham hisobga olish
zarurligini ko‘rsatadi [4]. Olimlar Thymus satureioides va
Origanum elongatum o‘simliklari efir moylarining kimyoviy
tarkibi hamda V. destructor ga qarshi akaritsid xususiyatlarini
o‘rgangan. Tadqiqotda wushbu moylarning asalari uyasida
fumigatsiya usulida qo‘llanganda samarali ta’sir ko‘rsatishi
aniglangan. Aynigsa, tarkibida karvakrol ko‘p bo‘lgan efir
moyining fumigant ta’siri yuqoriroq bo‘lgan. Ushbu natijalar
mahalliy dorivor o‘simliklardan olinadigan biologik faol
moddalarni varroatozga gqarshi vositalar yaratishda o‘rganish
muhimligini ko‘rsatadi [6].

Tadqgiqotchilar Jazoirda o‘sadigan Artemisia herba-alba,
Artemisia campestris, Artemisia judaica va Ruta montana
o‘simliklari efir moylarining V. destructor ga qarshi ta’sirini
baholagan. Natijalar barcha tekshirilgan moylarda akaritsid faollik
mavjudligini ko‘rsatgan. Shu bilan birga, moylarning ta’siri va
asalarilar uchun selektivligi o‘simlik turiga qarab farglangan.
Mualliflar ushbu tabiiy vositalarni varroatozga qarshi qo‘llash
istigbollarini ta’kidlagan, ammo ularni amaliy asalarichilik
sharoitida ham qo‘shimcha tekshirish zarurligini qayd etgan [3].
Dastlab biz tomonimizdan olib borilgan tadqiqotlarda ham mahalliy
dorivor o‘simliklar asosida tayyorlangan preparatlarning asalari
kasalliklariga qarshi samaradorligi va wulardan foydalanish
imkoniyatlari o‘rganilgan. Tadqgiqotlarda dolchin (Cinnamomum
spp.) va boshga biologik faol o‘simlik komponentlarining akaritsid
hamda mikroblarga qarshi xususiyatlariga e’tibor qaratilgan.
Mualliflar  fitopreparatlarni  qo‘llash  asalari  oilalarining
yashovchanligini saglash, parazitlarga qarshi kurashish va
asalarichilik mahsulotlarida kimyoviy qoldiqlar to‘planishi xavfini
kamaytirishda istigbolli ekanligini ta’kidlagan. Shuningdek,
o‘simlik asosidagi vositalarni kimyoviy preparatlarga muqobil yoki
ular bilan uyg‘unlashgan holda, integratsiyalashgan kurash tizimida
go‘llash muhimligi qayd etilgan [5].

Olimning “CpeactBa Hecrneuyduueckoll MpoduIakTUKU
Bappoaro3a MYé/l Ha OCHOBE PACTUTE/IBHOTO ChIPbs U HayuHbIE

OCHOBBI WX TpuMeHeHusi” mavzusidagi dissertatsiyasida
varroatozga qarshi o‘simlik xomashyosidan foydalanishning ilmiy
asoslari o‘rganilgan. Tadgiqotda achchiq shuvoq (Artemisia
absinthium) va qarag‘ay kurtaklari asosida tayyorlangan KAS-81
preparatining terapevtik-profilaktik xususiyatlari baholangan.
Muallif ma’lumotlariga ko‘ra, preparatni oziglantirish orqali
qo‘llash asalari oilalarining kanalarga zararlanish darajasini
kamaytirishga yordam bergan. Ishda preparatning asalari
oilalarining gishlashi, nasl rivojlanishi va hayotchanligiga ta’siri
ham o‘rganilgan [8]. Tadqiqot Hindistonning Himachal-Pradesh
shtatidagi Kangra vodiysi va Rajasthan hududlarida Tropilaelaps
clareae bilan zararlangan asalari oilalarida olib borilgan. Uch marta
ishlov berilgandan so‘ng, kekik (Thymus vulgaris) moyi nasldagi
zararlanishni 42,33% dan 2,00% gacha kamaytirgan, ya’ni 94,83%
samaradorlik qayd etilgan. Evkalipt (Eucalyptus globulus) moyi
go‘llangan guruhda zararlanish 3,00% gacha tushib, 91,36%
kamayish kuzatilgan. Ish wushbu ikki o‘simlik moyining
trapilelapsozga garshi istigbolli ekanligini ko‘rsatadi [1]. Mualliflar
V. destructor va T. clareae bilan birgalikda zararlangan Apis
mellifera oilalarida kekik, evkalipt, galampirmunchoq va limon o‘ti
(lemongrass) efir moylarini laboratoriya hamda dala sharoitida
tekshirgan. T. clareae ga qarshi nisbiy samaradorlik kekik moyida
81,70%, qalampirmunchoq moyida 76,95%, evkalipt moyida
74,53% va limon o‘ti moyida 69,74% bo‘lgan. Kekik moyi eng
yuqori natijani ko‘rsatgan; uning qo‘llanilishi nasl maydonining
sezilarli oshishi bilan ham bog‘langan [7].

Mualliflar Tropilaelaps mercedesae biologiyasi, tarqalishi va
unga qarshi kurash usullarini umumlashtirgan sharh magqola
tayyorlagan. Unda timol, limonen va limon o‘ti moyi kabi
o‘simliklardan olinadigan birikmalarning akaritsid imkoniyatlari
yoritilgan. Shu bilan birga, laboratoriyada kuzatilgan ta’sir har
doim ham dala sharoitida takrorlanmasligi, optimal konsentratsiya
va qo‘llash usullarini yanada takomillashtirish zarurligi
ta’kidlangan [2].

Xulosa qilib aytganda, xorijiy va mahalliy tadgiqotchilar
tomonidan dorivor o‘simliklar hamda ulardan olingan efir
moylarining Varroa destructor va Tropilaelaps kanalarira qarshi
akaritsid samaradorligi o‘rganilgan. Aynigsa, kekik, evkalipt,
galampirmunchog, limon o‘ti va boshqa o‘simlik vositalarining
istigbolli ta’siri aniqlangan. Biroq ularning samaradorligi, asalari
oilalari uchun xavfsizligi hamda amaliy asalarichilik sharoitidagi
qo‘llash usullari bo‘yicha qo‘shimcha tadqiqotlar talab etiladi. Shu
sababli mahalliy dorivor o‘simliklar asosida samarali va xavfsiz
fitopreparatlar ishlab chigish, ularning terapevtik-profilaktik
xususiyatlarini hamda olingan asal sifatiga ta’sirini kompleks
baholash muhim ilmiy-amaliy ahamiyatga ega.

3. MATERIALLAR VA TADQIQOT USULLARI

Tadqiqotlar ~ davomida kavrak (Ferula assa-foetida)
o‘simligidan tayyorlangan suvli ekstrakt (damlama) asalari
oilalarida varroatoz va trapilelapsoz qo‘zg‘atuvchilariga qarshi
sinovdan o‘tkazildi. Tayyorlangan fitopreparatlarni qo‘llashda
asalari oilalarining fiziologik holati, parazitlarning biologik
rivojlanish xususiyatlari hamda preparatlarning asalari organizmiga
xavfsiz ta’sirini ta’minlash tamoyillari hisobga olindi.

Fitopreparatlar asalari oilalariga romlar oralig‘iga purkash usuli
orqali yuborildi. Ushbu usul tanlanishining asosiy sababi shundan
iboratki, Varroa destructor va Tropilaelaps clareae kanalari asosan
ishchi asalarilar tanasining tashqi yuzasida, aynigsa qorin gismi,
ko‘krak bo‘limi va uya ichidagi naslli kataklarda joylashadi.
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Preparat eritmasining mayda tomchilar holida tarqalishi uning

A

1-rasm. Asalari romlari oralig‘iga fitopreparatni purkash usuli orqali yuborish jarayoni

the honeycomb frames

4. TADQIQOT NATIJALARI

Results

Varroatoz va trapilelapsoz asalari oilalarining biologik
rivojlanishi, mahsuldorligi va yashovchanligiga salbiy ta’sir
ko‘rsatuvchi muhim ektoparazitar kasalliklar hisoblanadi. Ushbu
kasalliklarning qo‘zg‘atuvchilari - Varroa destructor va
Tropilaelaps clareae - asalarilarning gemolimfasi bilan oziglanib,
ularning  fiziologik holatini zaiflashtiradi. Natijada nasl
rivojlanishining buzilishi, asalari oilalarining kuchsizlanishi va
mahsuldorlikning pasayishi kuzatiladi.

An’anaviy sintetik akaritsidlarni uzoq muddat va takroran
qo‘llash parazitlarda rezistentlik shakllanishiga hamda asalarichilik
mahsulotlarida dori vositalari qoldiqglarining to‘planishiga sabab
bo‘lmogda. Shu bois ekologik xavfsiz, biologik parchalanadigan va
asalari oilalariga nisbatan kam toksik vositalarni izlash dolzarb
masalalardan biridir. Mazkur jihatdan dorivor o‘simliklar asosida
tayyorlangan Fitopreparatlar istigbolli muqobil vosita sifatida katta

1-jadval
Kavrak damlamasining turli nisbatlarda tayyorlash sxemasi

Table 1. Scheme
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asalari tanasi, uya ichki muhiti va parazitlar joylashadigan
hududlarga bir tekis yetib borishini ta’minladi.

B —— \\:

L |

Fig. 1. Application of the phytopreparation by spraying between

/

ilmiy-amaliy ahamiyat kasb etadi. Xususan, kavrak (Ferula assa-
foetida) va burgan (Artemisia spp.) tarkibidagi biologik faol
birikmalar akaritsid, repelent va antimikrob xususiyatlarga ega
bo‘lishi mumkin. Bunday preparatlarning qo‘llanilishi parazitlar
sonini kamaytirish bilan bir qatorda asalari oilalarining biologik
bargarorligini saqlashga xizmat qilishi mumkin. Shuningdek,
fitopreparatlarning terapevtik va profilaktik samaradorligini ilmiy
asosda baholash organik va ekologik xavfsiz asalarichilikni
rivojlantirish uchun muhim ahamiyatga ega.

1-jadvalda kavrak (Ferula assa-foetida) xomashyosidan turli
nisbatlarda suvli damlama tayyorlash va uni asalari oilalariga
go‘llash uchun mo‘ljallangan tajriba sxemasi keltirilgan. Tajribada
asosiy o‘zgaruvchi omil suv miqdori, barcha tajriba variantlarida
esa quritilgan kavrak xomashyosi 25 g miqdorida bir xil saglangan.
Bunday yondashuv xomashyo miqdorini standartlashtirgan holda,
suv hajmini bosgichma-bosqich kamaytirish orqali damlamaning
konsentratsion fargini hosil gilish va uning biologik
samaradorligini qiyosiy baholash imkonini beradi.

for preparing asafoetida (Ferula assa-foetida) infusion at different ratios

Quritilgan kavrak

Guruh xomashyosi Suv
I-tajriba 259 500 ml
Il-tajriba 259 375 ml
lll-tajriba 259 250 ml
IV-tajriba 259 125 ml
V-nazorat Og 500 ml

);831 2?5?23 xon?gs?;g(g:l?\?glienti Konsentratsiya
1:20 259 Past
115 3.33¢ O‘rtacha-past
110 509 O'rtacha
15 10,09 Yugori
0g Nazorat

Tajriba uchun quritilgan va maydalangan kavrak xomashyosi
barcha tajriba guruhlarida 25 g miqdorda olinib, unga mos ravishda
500, 375, 250 va 125 ml suv qo‘shilgan. Natijada xomashyo:suv
nisbati mos ravishda 1:20, 1:15, 1:10 va 1:5 ko‘rinishida
shakllantirilgan. Suv hajmining kamayishi natijasida bir xil
miqdordagi kavrak xomashyosi kamroq hajmdagi erituvchiga
ekstraksiyalanganligi sababli damlamaning hisobiy xomashyo
yuklamasi bosqichma-bosqich oshib borgan. Shu asosda 1:20
variant past, 1:15 o‘rtacha-past, 1:10 o‘rtacha va 1:5 yuqori
konsentratsiyali tajriba varianti sifatida qabul qilingan.

Mazkur tajriba dizaynining muhim metodik jihati shundaki,
barcha variantlarda quritilgan kavrak xomashyosi miqdori 25 g
qilib doimiy saqglangan, suv hajmi esa 500 ml dan 125 ml gacha
izchil kamaytirilgan. Natijada tajriba guruhlari o‘rtasidagi asosiy
farq aynan xomashyo:suv nisbatining o‘zgarishi hisobiga yuzaga
keladi. Bu yondashuv kavrak xomashyosining turli konsentratsion
variantlarini qiyoslashda xomashyoning boshlang‘ich massasini
standartlashtirish imkonini beradi. 50 ml preparatning bir asalari
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oilasiga qo‘llanilishi hisobga olinganda, har bir tajriba variantida 50
ml dozaga to‘g‘ri keladigan quruq kavrak xomashyosi ekvivalenti
mos ravishda 2,50; 3,33; 5,00 va 10,00 g ni tashkil etadi.

Tajribaning ~ V-nazorat guruhida kavrak  xomashyosi
go‘llanilmagan va preparat tarkibida xomashyo mavjud emas.
Nazorat guruhining hisobiy xomashyo ekvivalenti 0 g ni tashkil
etadi. Ushbu guruh tajriba davomida Varroa destructor va
Tropilaelaps clareae invaziyasining tabiiy dinamikasini baholash
hamda tajriba guruhlarida kuzatilgan o¢zgarishlarni kavrak
damlamasi ta’siri bilan giyoslash uchun xizmat giladi.

Kavrak damlamasi konsentratsiyasining bosqichma-bosgich
oshirilishi uning ta’siri konsentratsiyaga qarab qanday o‘zgarishini
aniqlash imkonini beradi. Bunda 1:20 nisbatdagi damlamadan 50
ml qo‘llanganda 2,50 g, 1:15 da 3,33 g, 1:10 da 5,00 g va 1:5 da
10,00 g quruqg xomashyo ekvivalenti bir asalari oilasiga to‘g‘ri
keladi. Shu sababli yuqori nisbatdagi konsentratsiya avtomatik
ravishda optimal deb hisoblanmaydi. Optimal variant V. destructor
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va T. clareae ga qarshi akaritsid samaradorlik bilan bir gatorda
asalari oilalarining hayotchanligi, asalari nobud bo‘lishi,
bachadonning tuxum qo‘yish faolligi, nasl maydoni va preparatning
ehtimoliy toksik ta’siri kabi ko‘rsatkichlar majmuasi asosida
aniglanishi kerak.

Umuman olganda, mazkur tajriba sxemasida 25 g kavrak
xomashyosining doimiy saqglanishi va suv miqdorining 500 ml dan
125 ml gacha kamaytirilishi tajriba variantlari o‘rtasida izchil
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nisbatining 1:20 — 1:15 - 1:10 — 1:5 tarzida o‘zgarishi natijasida
50 ml preparatga to‘g‘ri keladigan xomashyo ekvivalenti 2,50 —
3,33 - 5,00 - 10,00 g gacha ortadi.

Mazkur yondashuv kavrak damlamasining V. destructor va T.
clareae ga qarshi biologik samaradorligini konsentratsiyaga bog‘liq
holda baholash, terapevtik ta’sirning optimal darajasini aniqlash
hamda samaradorlik va asalari xavfsizligi o‘rtasidagi maqbul
nisbatni ilmiy asoslash uchun metodik asos bo‘lib xizmat qildi.

Table 2. Scheme of application of asafoetida infusion in the experiment

konsentratsiya  o‘zgarishini  shakllantiradi. = Xomashyo:suv
2-jadval
Kavrak damlamasining tajribada qo‘llash sxemasi
Guruh Xoma_shyo_: Bir oilaga doza
suv nisbati
I-tajriba 1:20 50 ml
Il-tajriba 1:15 50 ml
IlI-tajriba 1:10 50 mi
IV-tajriba 1:5 50 ml

Nazorat

Qo'llash usuli Ishlovlar soni Ishlovlar oralig‘i
Romlar oralig‘iga 3 7 kun
purkash
Romlar oralig‘iga 3 7 kun
purkash
Romlar oralig‘iga
purkash 3 7k
Romlar oralig‘iga 3 7 kun

purkash
Ishlov berilmadi - -

Kavrak (Ferula assa-foetida L.) damlamasining asalari
oilalarida varroatoz va trapilelapsozga qarshi terapevtik hamda
profilaktik samaradorligini aniglash magsadida tajriba maxsus
sxema asosida tashkil etildi. Tajribada kavrak damlamasining 1:20,
1:15, 1:10 va 1:5 xomashyo:suv nisbatlari sinovdan o‘tkazilib,
damlama konsentratsiyasining Varroa destructor va Tropilaelaps
clareae ga qarshi samaradorlikka ta’siri qiyosiy baholandi. Bunda
preparatning bir asalari oilasiga qo‘llaniladigan hajmi barcha tajriba
guruhlarida bir xil - 50 ml/oila miqdorida standartlashtirildi. Shu
sababli tajriba variantlari o‘rtasidagi asosiy farq preparat hajmida
emas, balki uning tarkibidagi kavrak xomashyosining hisobiy
miqdorida bo‘ldi.

Tajribaning I guruhida 1:20, IT guruhida 1:15, IIT guruhida 1:10
va IV guruhida 1:5 nisbatdagi kavrak damlamasi qo‘llanildi. Har bir
tajriba oilasiga 50 ml dan preparat romlar oralig‘iga Varramor
apparati yordamida mayda dispers purkash usulida yuborildi. Har
bir guruhda ishlov 7 kunlik interval bilan jami 3 marotaba amalga
oshirildi. Bunday ishlov sxemasi kavrak damlamasining
parazitlarga ketma-ket ta’sirini ta’minlash hamda birinchi
ishlovdan keyin saglanib qolgan parazitlarga takroriy ishlov orqali
ta’sir ko‘rsatish magsadida tanlandi.

Preparatning 50 ml hajmda standartlashtirilishi tajriba
natijalarini qiyosiy baholash uchun muhim metodik shart bo‘ldi. 1-
jadvaldagi hisob-kitoblarga muvofig, 50 ml 1:20 nisbatdagi
damlama bir asalari oilasiga 2,5 g, 1:15 nisbatdagi damlama 3,33 g,
1:10 nisbatdagi damlama 5,0 g, 1:5 nisbatdagi damlama esa 10,0 g
quruq kavrak xomashyosi ekvivalentini tashkil etadi. Mazkur
giymatlar tayyor damlama tarkibidagi haqiqgiy biologik faol
moddalar miqdorini emas, balki 50 ml preparatni tayyorlashga
sarflangan quruq kavrak xomashyosining hisobiy ekvivalentini
ifodalaydi.

Tajriba variantlarida xomashyo:suv nisbatining 1:20 dan 1:5
gacha o‘zgarishi natijasida 50 ml preparatga to‘g‘ri keladigan
xomashyo ekvivalenti ham bosqichma-bosqich oshib bordi. Shu
tariqa I guruhda 2,5 g, II guruhda 3,33 g, III guruhda 5,0 g va IV
guruhda 10,0 g quruq kavrak xomashyosi ekvivalenti bir asalari

oilasiga qo‘llanildi. Bunday tartib kavrak damlamasi ta’sirining
konsentratsiyaga bog‘liq ravishda o‘zgarishini aniglash imkonini
berdi.

Nazorat guruhidagi asalari oilalariga kavrak damlamasi bilan
ishlov berilmadi. Nazorat guruhining kiritilishi tajriba davomida
parazitlar invaziyasining tabily o‘zgarishini aniglash va tajriba
guruhlarida kuzatilgan natijalarni preparat ta’siri bilan qgiyoslash
imkonini berdi. Shu asosda 1:20, 1:15, 1:10 va 1:5 nisbatdagi
kavrak damlamalarining V. destructor va T. clareae ga qarshi
ta’siri, shuningdek, asalari oilalarining umumiy holatiga ta’siri
kompleks ravishda baholandi.

Tajriba davomida har bir ishlovdan oldin va keyingi kuzatuv
davrlarida asalari oilalarining umumiy holati, ishchi asalarilarning
faolligi, ona arining tuxum qo‘yish jadalligi, nasl maydoni,
parazitlar soni hamda asalarilar nobud bo‘lishi muntazam nazorat
qilindi. Shuningdek, preparat qo‘llanilgandan keyin zaharlanish,
bezovtalik, oziglanish faolligining pasayishi yoki boshga nojo‘ya
reaksiyalar mavjudligi qayd etildi. Olingan natijalar asosida har bir
nisbatdagi damlamaning terapevtik samaradorligi V. destructor va
T. clareae bo‘yicha invaziya ekstensivligi (EI), invaziya
intensivligi (II), parazitlarning nobud bo‘lish darajasi va umumiy
terapevtik samaradorlik ko‘rsatkichlari orqali baholandi.

Jadval ma’lumotlaridan ko‘rinib turibdiki, V. destructor
bo‘yicha ekstensiv invaziya (EI) kamayishi 1:20 nisbatdagi
damlama qo‘llanilganda 34,8%, 1:15 nisbatda 57,6%, 1:10 nisbatda
84,5% va 1:5 nisbatda 88,3% ni tashkil etdi. Demak, 1:20 nisbatga
nisbatan 1:10 nisbatdagi damlamada EI kamayishi 49,7 foiz
punktga, 1:5 nisbatda esa 53,5 foiz punktga yuqori bo‘ldi. Ayniqsa,
1:15 dan 1:10 nisbatga o‘tilganda samaradorlikning sezilarli oshishi
kuzatilib, 1:10 dan 1:5 nisbatga o‘tilganda qo‘shimcha
samaradorlik nisbatan kam bo‘ldi. 1:10 nisbatda 84,5% natijaga
erishilgan bo‘lsa, 1:5 nisbatda bu ko‘rsatkich atigi 3,8 foiz punktga
oshgan. Bu holat 1:10 nisbatda kavrak damlamasining antiparazitar
ta’siri yuqori darajaga yetganligini ko‘rsatadi.

V. destructor bo‘yicha intensiv invaziya (II) kamayishi ham
xuddi shunday qonuniyatni namoyon etdi.
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3-jadval

Kavrak (Ferula assa-foetida L.) damlamasining optimal konsentratsiyasini (xomashyo:suv nisbatini) aniqlash mezonlari
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Table 3. Criteria for

determining the optimal concentration (raw material:water ratio) of Ferula assa-foetida L. infusion

Ko‘rsatkich 1:20 1:15

V. destructor El

kamayishi, % 34,8 57.6

V. destructor Il

kamayishi, % 315 55,2

3;. clareae El kamayishi, 29,7 52,8
(]

;5. clareae Il kamayishi, 28.9 516
0

[I;araznlar nobud bo'lishi, 362 50,4
(]

Ona ari tuxum qgo'yishi,

dona/kun 1420 1445

Nasl maydoni, sm? 3420 3510

Asalarl!ar nobud bo'lishi, 3.2 38

dona/oila

Zaharlanish belgilari Kuzatilmadi Kuzatilmadi

Umumiy terapevtik

samaradorlik, % 32,2 55,3

Yakuniy baho Qonigarli Yaxshi

Optimal variantni

1:10 15 tanlash mezoni
84,5 88,3 Yuqori
82,8 87,4 Yugori
80,6 84,5 Yuqori
83,0 84,9 Yugori
83,7 87,5 Yugori
1468 1438 Nazoratga yaqin
3590 3470 Nazoratga yaqin
41 9,6 Minimal
Kuzatilmadi Yengil Bo‘Imasligi
82.9 86,5 Yugori samaradorlik va

xavfsizlik uyg‘unligi

Yuqori samarali, ammo

Eng magbul xavfsizlik pastroq

1:10 - optimal

Mazkur ko‘rsatkich 1:20 nisbatdagi damlamada 31,5%, 1:15 da
55,2%, 1:10 da 82,8% va 1:5 da 87,4% ni tashkil etdi. 1:20 dan 1:10
gacha bo‘lgan nisbatlarda intensiv invaziya darajasining kamayishi
51,3 foiz punktga oshgan bo‘lsa, 1:10 dan 1:5 gacha bo‘lgan
bosgichda qo‘shimcha o‘sish atigi 4,6 foiz punktni tashkil etdi.
Ushbu natijalar kavrak damlamasining 1:10 nisbatdagi varianti V.
destructor kanalarining nafaqat oilalar bo‘yicha tarqalish
darajasini, balki bitta asalari oilasiga to‘g‘ri keladigan parazitlar
sonini kamaytirishda ham yetarlicha yuqori samaradorlikka ega
ekanligini ko‘rsatadi.

Varroa destructor bilan bir qatorda, tajribada Tropilaelaps
clareae kanalari bo‘yicha ham sezilarli antiparazitar ta’sir qayd
etildi. T. clareae EI kamayishi 1:20 nisbatdagi damlamada 29,7%,
1:15 da 52,8%, 1:10 da 80,6% va 1:5 da 84,5% ni tashkil etdi. 1:20
nisbatga nisbatan 1:10 nisbatda mazkur ko‘rsatkich 50,9 foiz
punktga yuqori bo‘ldi. 1:10 dan 1:5 gacha bo‘lgan nisbatda esa
samaradorlikning qo‘shimcha o‘sishi 3,9 foiz punktni tashkil etdi.
Bu ma’lumotlar kavrak damlamasi T. clareae ga qarshi ham
sezilarli akaritsid faollikka ega ekanligini va 1:10 nisbatda ushbu
ta’sir amaliy jihatdan yuqori darajaga yetishini ko‘rsatadi.

T. clareae bo‘yicha intensiv invaziya kamayishi 1:20 nisbatda
28,9%, 1:15 da 51,6%, 1:10 da 83,0% va 1:5 da 84,9% ni tashkil
etdi. Bunda 1:20 variantga nisbatan 1:10 nisbatda samaradorlik 54,1
foiz punktga oshgan. Shu bilan birga, 1:10 dan 1:5 gacha nisbat
kuchaytirilganda mazkur ko‘rsatkichning atigi 1,9 foiz punktga
yaxshilangani kuzatildi. Demak, T. clareae ning intensiv
invaziyasini kamaytirishda 1:10 nisbatdagi kavrak damlamasi
yetarlicha yuqori va barqaror natija bergan.

Kavrak damlamasining antiparazitar ta’sirini baholovchi muhim
ko‘rsatkichlardan biri kanalarning bevosita nobud bo‘lish darajasi
hisoblanadi. Ushbu ko‘rsatkich 1:20 nisbatda 36,2%, 1:15 da
59,4%, 1:10 da 83,7% va 1:5 da 87,5% ni tashkil etdi. 1:20 dan 1:10
gacha nisbat kuchaytirilganda nobud bo‘lgan parazitlar ulushi 47,5
foiz punktga oshgan. 1:10 dan 1:5 gacha oshirilganda esa bu farq
faqat 3,8 foiz punktni tashkil etdi. Shunday qilib, 1:10 nisbatda
kanalarga qarshi bevosita letal ta’sir yuqori bo‘lib, nisbatni 1:5
gacha kuchaytirish qo‘shimcha samaradorlikni keskin oshirmagan.

4.1. Asalari oilalarining fiziologik holati

Kavrak damlamasining terapevtik samaradorligi bilan bir
qatorda, uning asalari oilalarining biologik va fiziologik holatiga

ta’sirini baholash muhim ahamiyatga ega. Chunki antiparazitar
preparatning yuqori samaradorligi asalari oilasiga toksik yoki
stresslovchi ta’sir ko‘rsatgan taqdirda uni amaliyotda optimal
preparat sifatida baholash imkonini bermaydi. Shu sababli
tadgiqotda ona arining tuxum qo‘yish faolligi, nasl maydoni,
asalarilar nobud bo‘lishi hamda zaharlanish belgilari alohida
hisobga olindi.

Ona arining tuxum qo‘yish ko‘rsatkichi 1:20 nisbatda kuniga
1420 dona, 1:15 da 1445 dona, 1:10 da 1468 dona va 1:5 nisbatda
1438 donani tashkil etdi. Eng yuqori natija 1:10 nisbatdagi
damlama qo‘llanilgan oilalarda qayd etilib, kunlik tuxum qo‘yish
1468 donaga yetdi. 1:5 nisbatda esa ushbu ko‘rsatkich 1438
donagacha kamayib, 1:10 variantga nisbatan 30 donaga pasaydi. Bu
holat 1:10 nisbatda preparatning antiparazitar ta’siri bilan asalari
oilasining reproduktiv faolligi o‘rtasida nisbatan qulay muvozanat
shakllanganligini ko‘rsatadi.

Nasl maydoni ham nisbatlar bo‘yicha farq qildi. Mazkur
ko‘rsatkich 1:20 variantda 3420 sm?2, 1:15 da 3510 sm?, 1:10 da
3590 sm? va 1:5 da 3470 sm? ni tashkil etdi. Eng katta nas] maydoni
1:10 nisbatdagi damlama qo‘llanilgan oilalarda kuzatilib, 3590 sm?
ga yetdi. 1:5 nisbatda esa nasl maydoni 3470 sm? gacha kamayib,
1:10 variantga nisbatan 120 sm? ga gisqardi. Bu natijalar ham 1:10
nisbatda asalari oilalarining fiziologik faolligi nisbatan yaxshi
saglanganligini ko‘rsatadi.

4.2. Asalarilar xavfsizligi bo‘yicha tahlil

Tadqiqotning muhim jihatlaridan biri kavrak damlamasining
asalari oilalariga xavfsizlik darajasini aniglashdan iborat bo‘ldi.
Olingan ma’lumotlarga ko‘ra, 1:20 nisbatda asalarilar nobud
bo‘lishi 3,2 dona/oila, 1:15 da 3,8 dona/oila, 1:10 da 4,1 dona/oila
va 1:5 nisbatda 9,6 dona/oila bo‘lgan. Demak, 1:10 nisbatdan 1:5 ga
o‘tilganda nobud bo‘lgan asalarilar soni 5,5 dona/oilaga, ya’ni
qariyb 2,3 baravar oshgan. Bu holat yuqori xomashyo:suv nisbatida
preparatning asalarilar uchun xavfsizlik chegarasi pasayishini
ko‘rsatadi.

Zaharlanish belgilari bo‘yicha 1:20, 1:15 va 1:10 nisbatlarda
zaharlanish holatlari kuzatilmadi. 1:5 nisbatda esa yengil
zaharlanish belgilari qayd etildi. Shunday gqilib, 1:5 nisbat
antiparazitar samaradorlik bo‘yicha yuqori natijani ko‘rsatgan
bo‘lsa-da, uning asalarilar xavfsizligi bo‘yicha ko‘rsatkichlari 1:10
variantga nisbatan noqulay bo‘lgan.
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4.3. Umumiy terapevtik samaradorlik

Tadqgiqot natijalarini kompleks baholash magsadida V.
destructor va T. clareae bo‘yicha ekstensiv va intensiv invaziya
kamayishi hamda parazitlarning nobud bo‘lish darajasi asosida
umumiy terapevtik samaradorlik aniglandi. Ushbu ko‘rsatkich 1:20
nisbatda 32,2%, 1:15 da 55,3%, 1:10 da 82,9% va 1:5 da 86,5% ni
tashkil etdi.

Nisbatning 1:20 dan 1:10 gacha kuchaytirilishi umumiy
terapevtik samaradorlikni 50,7 foiz punktga oshirgan bo‘lsa, 1:10
dan 1:5 gacha kuchaytirilganda samaradorlik atigi 3,6 foiz punktga
yaxshilandi. Shu bilan birga, 1:5 nisbatda asalarilar nobud
bo‘lishining 9,6 dona/oilaga yetishi va yengil zaharlanish
belgilarining paydo bo‘lishi kuzatildi. Demak, 1:5 nisbat sof
antiparazitar samaradorlik bo‘yicha yuqori natijaga ega bo‘lsa-da,
uni xavfsizlik nuqtayi nazaridan optimal variant deb hisoblash
magsadga muvofiq emas.

4.4. Optimal nisbatni tanlashning ilmiy asoslanishi

Olingan natijalarni kompleks tahlil qilish natijasida kavrak
(Ferula assa-foetida) damlamasining 1:10 xomashyo:suv nisbati
optimal variant sifatida belgilandi. Mazkur nisbatda V. destructor
EI kamayishi 84,5%, II kamayishi 82,8%, T. clareae EI kamayishi
80,6%, II kamayishi 83,0% va parazitlarning nobud bo‘lishi 83,7%

4-jadval
Kavrak damlamasining Varroa destructor kanalari soniga ta’siri
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ni tashkil etib, umumiy terapevtik samaradorlik 82,9% ga yetdi. Shu
bilan birga, ona arining tuxum qo‘yish faolligi 1468 dona/kun, nasl
maydoni 3590 sm? bo‘lib, asalarilar nobud bo‘lishi 4,1 dona/oila
darajasida saglangan va zaharlanish belgilari kuzatilmagan.

1:5 nisbatda umumiy terapevtik samaradorlik 86,5% gacha
oshgan bo‘lsa-da, bu 1:10 variantga nisbatan atigi 3,6 foiz punktlik
go‘shimcha samaradorlikni ta’minladi. Biroq ayni vaqtda asalarilar
nobud bo‘lishi 9,6 dona/oilaga oshib, yengil zaharlanish belgilari
paydo bo‘lgan, ona arining tuxum qo‘yishi va nasl maydoni esa
1:10 variantga nisbatan pasaygan. Shuning uchun 1:10 nisbatdagi
kavrak damlamasi antiparazitar samaradorlik, asalari oilasining
fiziologik barqarorligi va preparat xavfsizligi o‘rtasidagi eng
magbul nisbatni ta’'minlovchi variant sifatida baholandi.

Quyidagi 4-jadval ma’lumotlarining tahlili kavrak damlamasi
Varroa destructor kanalari soniga sezilarli darajada kamaytiruvchi
ta’sir ko‘rsatganligini namoyon etdi. Tajriba boshlanishida har
ikkala guruhda kanalarning o‘rtacha soni bir xil, ya’ni 32,0+0,2 tani
tashkil etgan bo‘lib, bu guruhlarning dastlabki zararlanish darajasi
o‘zaro giyoslanadigan holatda ekanligini ko‘rsatadi. Kuzatuvning
3-kunida tajriba guruhida kanalar soni 29,0+1,0 tagacha kamaygan
bo‘lsa, nazorat guruhida ushbu ko‘rsatkich o‘zgarmagan holda
32,0+0,7 tani tashkil etdi.

Table 4. Effect of asafoetida infusion on the number of Varroa destructor mites

Tajriba guruhi - 1:10 nisbatdagi kavrak damlamasi
go‘llanilgan guruhdagi Varroa destructor kanalari soni

Kunlar (tajriba davomiyligi)

Nazorat guruhi - ishlov berilmagan
guruhdagi Varroa destructor kanalari soni

(M£m) (M£m)
Boshlanishi 32,0£0,2 32,0+£0,2
3-kun 29,0+1,0 32,0+£0,7
6-kun 27,0+£0,2 33,0+£0,1
9-kun 22,0+1,0 34,0+£0,8
12-kun 18,0+£0,5 350+04
15-kun 11,0+0,6 37,0+£12
18-kun 9,0+0,5 38,0+0,1
21-kun 6,0+0,1 39,0+04

Kuzatuvning keyingi kunlarida kavrak damlamasining akaritsid
ta’siri yanada yaqqol namoyon bo‘ldi. Jumladan, 6-kunda tajriba
guruhida kanalar soni 27,0+0,2 tani, 9-kunda 22,0+1,0 tani va 12-
kunda 18,0+0,5 tani tashkil etdi. Shu davrda nazorat guruhida esa
V. destructor kanalari soni aksincha 33,0+0,1 tadan 35,0+0,4
tagacha ortib bordi.

15-kunga kelib tajriba guruhida kanalar soni 11,0+0,6 tagacha
kamayib, preparatning davomli biologik ta’siri kuzatildi. 18-kunda
mazkur ko‘rsatkich 9,0+0,5 tani tashkil etgan bo‘lsa, 21-kun
yakunida atigi 6,0+0,1 ta kana qayd etildi. Bu boshlang‘ich
ko‘rsatkichga nisbatan  kanalarning soni  81,255% ga
kamayganligini ko‘rsatadi.

Nazorat guruhida esa 21 kun davomida kanalar soni 32,0+0,2
tadan 39,0+0,4 tagacha ortib, invaziyaning tabiiy rivojlanish
dinamikasi saqlanib qolgan. Shunday qilib, tajriba natijalari kavrak
damlamasining Varroa destructor ga qarshi yuqori biologik va
terapevtik samaradorlikka ega ekanligini ko‘rsatdi. Aynigsa,
preparat qo‘llanilgandan keyingi 12-21-kunlar oralig‘ida kanalar
sonining jadal kamayishi uning davomli akaritsid ta’sirga ega

ekanligini tasdiqlaydi. Mazkur natijalar kavrak damlamasidan
varroatozga qarshi davolash va profilaktika tadbirlarida
fitoterapevtik vosita sifatida foydalanish istigbolli ekanligini
ko‘rsatadi.

Quyidagi 5-jadval ma’lumotlari 1:10 nisbatdagi kavrak
damlamasining Tropilaelaps clareae kanalari soniga sezilarli
kamaytiruvchi ta’sir ko‘rsatganligini ko‘rsatadi. Tajriba boshida
tajriba guruhida kanalar soni 29,0+0,2 ta, nazorat guruhida esa
28,0+0,1 tani tashkil etib, boshlang‘ich invaziya darajasi deyarli bir
xil bo‘lgan. Kuzatuvning 3-kunida tajriba guruhida kanalar soni
29,0+0,8 tani tashkil etgan bo‘lsa, 6-kunga kelib 26,0+0,2 tagacha
kamaygan.

9-kunda tajriba guruhida T. clareae kanalari soni 21,0+0,3 taga,
12-kunda 18,0+0,5 taga, 15-kunda esa 15,0+0,6 taga tushgan. 18-
kunda ushbu ko‘rsatkich 9,0+0,5 tani, 21-kun yakunida esa atigi
6,0+0,1 tani tashkil etgan. Demak, 21 kunlik kuzatuv davomida
tajriba guruhida kanalarning boshlang‘ich soniga nisbatan 79,3%
ga kamayishi qayd etilgan.
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5-jadval
Kavrak damlamasining Tropilaelaps clareae kanalari soniga ta’siri
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Table 5. Effect of asafoetida infusion on the number of Tropilaelaps clareae mites

Tajriba guruhi - 1:10 nisbatdagi kavrak damlamasi
qo‘llanilgan guruhdagi Tropilaelaps clareae kanalari

Kunlar (tajriba davomiyligi)

Nazorat guruhi - ishlov berilmagan
guruhdagi Tropilaelaps clareae kanalari soni

soni (Mzm) (M£m)
Boshlanishi 29,0+0,2 28,0+0,1
3-kun 29,0+£0,8 30,0+0,7
6-kun 26,0+0,2 30,0+0,1
9-kun 21,0+£0,3 31,0+£04
12-kun 18,0+0,5 33,0+£04
15-kun 15,0+ 0,6 35,0+£0,2
18-kun 9,0+0,5 35,0+0,1
21-kun 6,0+0,1 37,0+ 0,4

Demak, 21 kunlik kuzatuv davomida tajriba guruhida
kanalarning boshlang‘ich soniga nisbatan 79,3% ga kamayishi qayd
etilgan.

Nazorat guruhida esa aksincha, kanalarning soni 28,0+0,1 tadan
37,0+0,4 tagacha oshgan bo‘lib, T.clareae invaziyasining davom
etishi va kuchayishi kuzatilgan. Tajriba va nazorat guruhlari
o‘rtasidagi farq aynigsa 12-21-kunlarda yagqol namoyon bo‘lgan.
Olingan natijalar 1:10 nisbatdagi kavrak damlamasi Tropilaelaps
clareae ga qgarshi yuqori akaritsid faollikka ega ekanligini va uning
ta’siri kuzatuv davri davomida izchil kuchayib borganligini
ko‘rsatadi (5-jadval).

5. XULOSALAR

Conclusions

1. Kavrak (Ferula assa-foetida) damlamasining turli
konsentratsiyalari Varroa destructor va Tropilaelaps clareae
kanalari invaziyasiga qarshi turlicha samaradorlik namoyon etishi
aniglandi. Xomashyo:suv nisbati 1:20 dan 1:5 gacha oshirilganda
umumiy terapevtik samaradorlik 32,2% dan 86,5% gacha
ko‘tarildi.

2. Kavrak damlamasining 1:10 xomashyo:suv nisbati optimal
variant sifatida belgilandi. Ushbu nisbatda V. destructor bo‘yicha
ekstensiv invaziya 84,5% ga, intensiv invaziya 82,8% ga, T.
clareae bo‘yicha esa tegishli ravishda 80,6% va 83,0% ga kamaydi.
Parazitlarning nobud bo‘lish darajasi 83,7%, umumiy terapevtik
samaradorlik esa 82,9% ni tashkil etdi.

3. Kavrak damlamasining 1:10 nisbatda qo‘llanilishi asalari
oilalarining biologik va fiziologik ko‘rsatkichlarini saglash nuqtayi
nazaridan magbul natija berdi. Ona arining kunlik tuxum qo‘yishi
1468 donaga, nasl maydoni 3590 sm? ga yetdi, asalarilar nobud
bo‘lishi 4,1 dona/oilani tashkil etdi va zaharlanish belgilari
kuzatilmadi. Aksincha, 1:5 nisbatda asalarilar nobud bo‘lishi 9,6
dona/oilaga yetib, yengil zaharlanish belgilari qayd etildi.

4. 21 kunlik kuzatuv natijalariga ko‘ra, 1:10 nisbatdagi kavrak
damlamasi qo‘llanilgan tajriba guruhida V. destructor kanalari soni
32,0 tadan 6,0 tagacha, T. clareae kanalari soni esa 29,0 tadan 6,0
tagacha kamaydi. Bu boshlang‘ich ko‘rsatkichlarga nisbatan mos
ravishda 81,3% va 79,3% kamayishni tashkil etdi. Nazorat
guruhlarida esa kanalarning soni ortdi. Olingan natijalar kavrak
damlamasining har ikki turdagi kanalarga qarshi istigbolli
fitoterapevtik vosita ekanligini ko‘rsatadi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbil peghepam Ha aH2/1ulickom
sA3bIKe

Purpose and research problem

Varroosis and tropilaelapsosis are important parasitic diseases that
impair the health, development and productivity of honeybee colonies.
Their causative agents, Varroa destructor and Tropilaelaps clareae, feed
on the haemolymph of bees, weaken their physiological condition and
disturb brood development, which leads to the weakening of colonies
and reduced productivity. Long-term and repeated use of synthetic
acaricides promotes resistance in the parasites and the accumulation of
drug residues in bee products, so remedies based on medicinal plants
that have acaricidal activity and are safe for bee colonies are being
sought. Foreign and local studies have evaluated essential oils and
medicinal plants against these mites, but the optimal concentrations of
local phytopreparations and their safety for colonies require further
study. The aim of the work was to evaluate the therapeutic and
prophylactic efficacy of an aqueous infusion of asafoetida (Ferula assa-
foetida L.) against varroosis and tropilaelapsosis and to determine its
optimal concentration.

Materials and methods

An aqueous infusion of dried and ground asafoetida (Ferula assa-
foetida) raw material was tested in honeybee colonies infested with V.
destructor and T. clareae. In all experimental groups 25 g of raw
material was used, and the amount of water was varied to obtain raw
material:water ratios of 1:20 (500 ml), 1:15 (375 ml), 1:10 (250 ml) and
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1:5 (125 ml); the control group received no treatment. The dose per
colony was standardised at 50 ml, corresponding to 2.5, 3.33, 5.0 and
10.0 g of raw material, respectively, so that the groups differed only in
the amount of plant material applied. The infusion was sprayed between
the honeycomb frames three times at 7-day intervals: the mites are
located mainly on the body surface of worker bees and in brood cells,
and fine droplets ensured an even distribution over the bees and inside
the nest. Before each treatment and during the subsequent observation
periods, the general condition of the colonies, worker activity, the egg-
laying intensity of the queen, the brood area, the number of parasites,
bee mortality and signs of poisoning or other adverse reactions were
recorded. Therapeutic efficacy was assessed from the reduction of the
extensity (EI) and intensity (II) of invasion for both mite species, the
mortality of the parasites and the overall therapeutic efficacy, and the
dynamics of mite numbers were followed for 21 days in the group
treated with the 1:10 infusion and in the untreated control group.

Results and discussion

The efficacy of the infusion increased with its concentration. The
reduction of V. destructor EI was 34.8%, 57.6%, 84.5% and 88.3% at
ratios of 1:20, 1:15, 1:10 and 1:5, and the reduction of IT was 31.5%,
55.2%, 82.8% and 87.4%, respectively; for T. clareae the reduction of
EI was 29.7%, 52.8%, 80.6% and 84.5%, and of II 28.9%, 51.6%,
83.0% and 84.9%. Parasite mortality reached 36.2%, 59.4%, 83.7% and
87.5%, and the overall therapeutic efficacy was 32.2%, 55.3%, 82.9%
and 86.5%. The largest gain occurred between the 1:15 and 1:10 ratios,
whereas moving from 1:10 to 1:5 added only 3.6—4.6 percentage points.
The physiological state of the colonies remained close to that of the
control at ratios up to 1:10: the queen laid 1420, 1445, 1468 and 1438
eggs per day and the brood area was 3420, 3510, 3590 and 3470 cm? at
the four ratios. Bee mortality was 3.2, 3.8 and 4.1 bees per colony at
1:20, 1:15 and 1:10 without signs of poisoning, but rose to 9.6 bees per
colony with mild signs of poisoning at 1:5. During the 21-day
observation, the number of V. destructor mites in the group treated with
the 1:10 infusion decreased from 32.0+0.2 to 6.0+0.1 (by 81.3%), while
in the control group it increased from 32.0+0.2 to 39.0+0.4; the number
of T. clareae mites decreased from 29.0+0.2 to 6.0+0.1 (by 79.3%),
whereas in the control group it rose from 28.0+0.1 to 37.0+0.4. The
difference between the groups was most pronounced on days 12-21,
indicating a prolonged acaricidal effect of the infusion.

Conclusion and contribution

Different concentrations of Ferula assa-foetida infusion showed
different efficacy against V. destructor and T. clareae, and increasing
the raw material:water ratio from 1:20 to 1:5 raised the overall
therapeutic efficacy from 32.2% to 86.5%. The 1:10 ratio was identified
as optimal: it reduced the extensity and intensity of V. destructor
invasion by 84.5% and 82.8% and those of T. clareae by 80.6% and
83.0%, with 83.7% parasite mortality and 82.9% overall therapeutic
efficacy, while preserving the biological and physiological indicators of
the colonies (1468 eggs per day, a brood area of 3590 cm?, bee mortality
of 4.1 per colony and no signs of poisoning). The 1:5 ratio gave only
slightly higher efficacy, but bee mortality more than doubled and mild
signs of poisoning appeared. Over 21 days the 1:10 infusion reduced the
numbers of V. destructor and T. clareae by 81.3% and 79.3%, whereas
mite numbers increased in the control groups, which shows that
asafoetida infusion is a promising phytotherapeutic agent against both
mite species.
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0c06EHHOCTH W 3KOHOMMKO-CTPYKTYPHBIH yIiep0, HaHOCHMBIA MajblM MYYHBIM XpYIIaKoM
(Alphitobius diaperinus) B nTHLeBoAYeCKMX XO3siicTBax. VI3yuyeHa SIMM300TONOrHMYecKasl poJib
HaceKOMOro Kak pe3epByapa M TepeHOCUMKa omacHbix uHpexkimii nrui (Salmonella, E. coli,
BUpychl). OboCHOBaHa BBICOKasl 3h(eKTUBHOCTL (92-96%) KOMIUIEKCHOTO KOHTPOJISI BPeAUTEsIst
IIyTeM e)KeHeJleJIbHOr0 MOHHUTOPHMHIA C MOMOLLbI0 COBPEMEHHBIX JIOBYLIEK (TpyOuaTble JIOBYLIKH
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1. KIRISH

Introduction

Parrandachilik  sanoati global ozig-ovgat xavfsizligini
ta’minlashda yetakchi tarmoqlardan biri hisoblanadi. Biroq,
parrandaxonalardagi mikroiglim sharoitlari nafaqat qushlar, balki
turli zararkunanda hasharotlarning ko‘payishi uchun ham qulay
muhit yaratadi. Ular orasida eng keng tarqalgan va iqtisodiy
jihatdan jiddiy zarar keltiradigan ob’ekt — kichik qora qo‘ng‘iz
(Alphitobius diaperinus) hisoblanadi. Ushbu hasharot asosan
broyler yetishtirishga ixtisoslashgan xo‘jalik binolarida ommaviy
ko‘payib, parrandachilik sanoatiga ko‘p tomonlama zarar
yetkazadi.

Alphitobius diaperinus parrandaxonalarda nafagat strukturaviy
buzilishlarni keltirib chigaradi, balki parrandalarning salomatligi va
mahsuldorligiga to‘g‘ridan-to‘g‘ri salbiy ta’sir ko‘rsatadi. Uning
lichinkalari g‘umbakka aylanish jarayonida binoning issiglik
izolyatsiya materiallarini (penoplast va yog‘och konstruksiyalar)
teshib, vayron qiladi. Natijada, xonalarni shamollatish va isitish
xarajatlari keskin ortadi. Eng xavflisi, ushbu qo‘ng‘izlar
parrandachilikda epizootologik jarayonning zanjiri bo‘lib xizmat
qiladi.

Ular parrandalar uchun o‘ta xavfli bo‘lgan virusli (Marek,
Gumboro, parranda grippi, reovirus), bakterial (Salmonella
typhimurium, Escherichia coli, Campylobacter spp.), zamburug‘li
(Aspergillus spp.) patogenlarni hamda gelmint tuxumlari va
koksidiyalar oralig xo‘jayini sifatida saqglaydi va tashiydi.
Jo‘jalarning ushbu hasharotlar bilan oziqlanishi ularning ozuqa
konversiyasini yomonlashtiradi, hazm tizimini jarohatlaydi va
o‘sishdan ortda qoldiradi.

1.1. Tadgigotning maqgsadi

Parrandachilik ~ xo‘jaliklarida ~ Alphitobius diaperinus
populyatsiyasining zichligini zamonaviy monitoring usullari
yordamida baholash hamda ularga qgarshi kurashda sipermetrin faol
moddali insektitsidni qo‘llash samaradorligini o‘rganish.

2. METODLAR
Methods

Tadgiqotlar parrandachilik fabrikasining broyler yetishtirish
sexlarida (30°C optimal va 20°C minimal haroratli sharoitlarda)
o‘tkazildi. Zararkunanda qo‘ng‘izlarning hayot sikli, biologik
xususiyatlari va populyatsiya zichligi laboratoriya va dala
sharoitida kuzatildi.

2.1. Monitoring va tuzoglar tizimi

Qo‘ng‘izlar sonini aniglash va ommaviy bosqin darajasini
baholash uchun quyidagi zamonaviy monitoring vositalaridan
foydalanildi:

Gofrirovka gilingan kartonli tuzoglar: Qo‘ng‘izlarning
tirgishlar orasiga panoh izlab kirish instinktiga asoslangan holda
o‘rnatildi.

Arends trubkali tuzog‘i (Arends tube trap): PVC quvur
bo‘lagi ichiga o‘ralgan karton qog‘ozli qurilmalar broyler
xonalarining burchaklari va to‘shamalari (litter) ustiga 1 hafta
muddatga joylashtirildi.

Feromonli tuzoqlar: Sintetik to‘planish feromonlari
go‘llanilgan chuqurchasimon (pitfall traps) tuzoglar yordamida
hasharotlar jalb qgilindi.

2.2. Kimyoviy kurash usuli (sipermetrin qo‘llanilishi)

Zararkunandalar soni iqtisodiy zarar yetkazish mezonidan
oshganda, ularga qarshi kimyoviy kurash usuli go‘llanildi. Buning
uchun keng ta’sir doirasiga ega bo‘lgan sintetik piretroidlar
guruhiga mansub sipermetrin faol moddali insektitsid tanlab olindi.
Ishchi eritma yo‘rignomaga muvofiq tayyorlanib, parrandaxona
bo‘shatilgandan so‘ng (texnologik tanaffus davrida), bino
devorlari, pol, to‘shama qoldiglari hamda darz va tirgishlarga
purkash usulida ishlov berildi.

3. NATIJALAR

Results

O‘tkazilgan kuzatuvlar shuni ko‘rsatdiki, Alphitobius
diaperinus to‘liq metamorfoz orqali rivojlanadi va uning rivojlanish
tezligi atrof-muhit haroratiga to‘g‘ridan-to‘g‘ri bog‘liq (1-jadval).

1-jadval
Haroratning A. diaperinus rivojlanish davrlariga ta’siri = Table 1. Effect
of temperature on the developmental stages of A. diaperinus

Rivojlanish bosgichi
xususiyatlari

To'liq sikl

Harorat (°C) davomiyligi (kun)

Lichinka 8-11 yosh bosgichidan
o‘tadi. Uzunligi 11 mm gacha
yetadi. Bosqgichlararo davr — 2
kun.

30 °C (Optimal) 34 - 38 kun

O'sish va rivojlanish keskin

20 °C (Minimal) sekinlashadi.

165 kungacha

<20°C Rivojlanish butunlay to‘xtaydi. Rivojlanmaydi
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3.1. Ko‘payish ko‘rsatkichlari va oziqlanish xarakteri

Urg‘ochi qo‘ng‘izlarning hayot davomiyligi 4 oydan 1 yilgacha
yetishi aniqlandi. Ular kuniga o‘rtacha 3,5 ta tuxum qo‘yadi. Hayoti
davomida tabiiy sharoitda 200—400 tagacha, laboratoriyada esa
2000 tagacha tuxum qo‘yishi tasdiglandi. Ozig-ovqat tangis
bo‘lganda populyatsiyada kannibalizm (turdoshlarini yeyish) va
agressiv yirtgichlik (kichik umurtqalilarga jamoaviy hujum gilish)
kuzatildi.

3.2. Epizootologik ahamiyat va kimyoviy ishlov
samaradorligi

Bakteriologik tahlillar natijasida qo‘ng‘izlar organizmida
patogenlarning uzoq muddat saqlanishi tasdiglandi. Xususan,
Salmonella bakteriyalari qo‘ng‘iz ichagida 5 haftadan ortiq vaqt
davomida faol hayotchanligini yo‘qotmadi.

Parrandaxona binolariga sipermetrin bilan ishlov berilgandan
so‘ng, imago (voyaga yetgan qo‘ng‘izlar) va lichinkalar
populyatsiyasining o‘lim ko‘rsatkichi dastlabki 24-48 soat ichida
yuqori samaradorlikni (92-96%) ko‘rsatdi. Sipermetrinning o‘tkir
kontakt va ichak orqali ta’sir etish xususiyati tufayli, yashirin
joylardan sirtga chiqqan zararkunandalar to‘liq zararsizlantirildi.

4. MUHOKAMA

Discussion

Tadqiqot natijalari shuni ko‘rsatdiki, Alphitobius diaperinus
parrandachilik igtisodiyotiga va bioxavfsizligiga global tahdid
soluvchi biologik vektordir. Jo‘jalar (aynigsa 1-5 kunlik)
to‘shamadagi qo‘ng‘izlarni yuqori ishtiyoq bilan iste’mol giladi,
biroq ularning qattiq xitin qobig‘ini hazm qila olmaydi. Bu ichak
yallig‘lanishiga (enterit) va ozuqa konversiyasining buzilishiga olib
keladi. Bizning hisob-kitoblarimiz va xalqaro modellarga ko‘ra, har
100,000 bosh broyler uchun ozuga samaradorligi pasayishi
hisobiga $2,649 dan $4,262 gacha to‘g‘ridan-to‘g‘ri moliyaviy
zarar ko‘riladi.

Bu zararkunandani parrandachilik binosidan butunlay yo‘q
gilish amalda imkonsiz, chunki dezinfeksiya paytida ular
izolyatsiya materiallari va pol ostidagi chuqur gqatlamlarga
yashirinadi. Shuning uchun ham zamonaviy strategiyada kimyoviy
preparatlarni to‘g‘ri tanlash va almashlab qo‘llash (rotatsiya)
muhim rol o‘ynaydi.

Bizning tadqiqotimizda qo‘llanilgan sipermetrin o‘zining uzoq
muddatli qoldiq ta’sir gilish (residual) xususiyati bilan ajralib
turadi. Binoni yangi partiya jo‘jalar kelishiga tayyorlash jarayonida
(texnologik tanaffusda) sipermetrin bilan tizimli ishlov berish bino
devorlari va pollardagi patogen tashuvchi qo‘ng‘izlar zanjirini
uzishga imkon beradi. Tuzoqlar (Arends trubkasi va kartonli
tizimlar) yordamida haftalik monitoring o‘tkazish esa fermerlarga
sipermetrinni maqsadsiz sepavermasdan, faqat populyatsiya
me’yordan oshganda qo‘llash orqali iqtisodiy tejamkorlikka
erishish imkonini beradi.

5. XULOSA

Conclusion

1. Alphitobius diaperinus parrandachilik korxonalarida yuqori
hayotchanlik va ko‘payish potensialiga ega bo‘lib, 30°C haroratda
34-38 kunda to‘liq siklni yakunlaydi.

2. Hasharot parrandalar o‘rtasida Salmonella, E. coli va turli
virusli infeksiyalarni tanaffus davrlarida ham saqlab beruvchi xavfli
rezervuardir.

3. Zararkunandaga qarshi kurashda uni tizimli monitoring gilish
va populyatsiya ommaviy ko‘paygan davrda sipermetrin faol
moddali preparatlar bilan texnologik tanaffus paytida ishlov berish
yuqori epizootologik va iqtisodiy samaradorlikni ta’minlaydi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbil pechepam Ha aH2/1ulickom
s3bIKe

Purpose and research problem

The poultry industry is one of the leading branches ensuring global food
security, but the microclimate of poultry houses creates favourable
conditions not only for birds but also for the reproduction of insect
pests. The most widespread and economically damaging of them is the
lesser mealworm (Alphitobius diaperinus), which multiplies massively
in broiler houses. Its larvae bore into and destroy the thermal insulation
of buildings (polystyrene foam and wooden structures) during pupation,
which sharply increases ventilation and heating costs. More
importantly, the beetles act as a link in the epizootic process: they
harbour and carry viral (Marek's disease, Gumboro disease, avian
influenza, reovirus), bacterial (Salmonella Typhimurium, Escherichia
coli, Campylobacter spp.) and fungal (Aspergillus spp.) pathogens and
serve as intermediate hosts of helminths and coccidia, while chicks that
feed on them show impaired feed conversion, digestive injuries and
growth retardation. The aim of the study was to assess the population
density of A. diaperinus in poultry farms using modern monitoring
methods and to study the efficacy of a cypermethrin-based insecticide
against it.

Materials and methods

The studies were carried out in the broiler-rearing houses of a poultry
farm under optimal (30 °C) and minimal (20 °C) temperature
conditions, and the life cycle, biological characteristics and population
density of the beetles were observed in laboratory and field conditions.
To determine the number of beetles and the level of mass infestation,
corrugated cardboard traps exploiting the beetles' instinct to shelter in
crevices, Arends tube traps (rolled cardboard inside a section of PVC
pipe placed for one week in the corners of broiler houses and on the
litter) and pitfall traps baited with synthetic aggregation pheromones
were used. When the pest numbers exceeded the economic damage
threshold, chemical control was applied with a broad-spectrum
insecticide based on the synthetic pyrethroid cypermethrin: the working
solution was prepared according to the instructions and, after the house
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had been emptied (during the technological break between flocks), the
walls, floor, litter residues, cracks and crevices were sprayed.

Results and discussion

A. diaperinus develops by complete metamorphosis, and its rate of
development depends directly on the ambient temperature. At 30 °C the
larva passes through 8-11 instars, reaches up to 11 mm in length with an
interval of 2 days between instars, and the full cycle takes 34-38 days;
at 20 °C growth and development slow down sharply and the cycle lasts
up to 165 days, and below 20 °C development stops. Females live from
4 months to 1 year and lay on average 3.5 eggs per day, up to 200-400
eggs in natural conditions and up to 2000 in the laboratory; when food is
scarce, cannibalism and aggressive predation (collective attacks on
small vertebrates) occur. Bacteriological analyses confirmed long-term
persistence of pathogens in the beetles: Salmonella remained viable in
the beetle gut for more than 5 weeks. After treatment of the poultry
houses with cypermethrin, the mortality of adults and larvae reached
92-96% within the first 24-48 hours, and pests emerging from hiding
places were completely neutralised owing to the contact and intestinal
action of the insecticide. Chicks, especially 1-5 days old, readily eat
beetles from the litter but cannot digest their hard chitinous cover,
which leads to enteritis and impaired feed conversion; according to the
authors' calculations and international models, the resulting direct
financial loss amounts to USD 2,649-4,262 per 100,000 broilers.

Conclusion and contribution

A. diaperinus has high viability and reproductive potential in poultry
enterprises and completes its full cycle in 34-38 days at 30 °C. The
insect is a dangerous reservoir that maintains Salmonella, E. coli and
various viral infections among poultry even during the breaks between
flocks. Complete elimination of the pest from poultry buildings is
practically impossible because during disinfection the beetles hide in
insulation materials and deep layers under the floor, so the correct
choice and rotation of chemical preparations are important. Systematic
monitoring of the pest with Arends tube and cardboard traps and
treatment with cypermethrin-based preparations during the
technological break, when the population increases massively, ensure
high epizootological and economic efficiency and allow the insecticide
to be applied only when the population exceeds the threshold.
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AnHoTanusa. B crarthe MpoBefeHa CpaBHHUTeNbHAsl OLiEHKA TeparieBTUUecKOil 3¢¢eKTUBHOCTU
XUMHUYeCcKHX riperiapatoB bunma-T u ®yimH, a Takke Hactos KaBpaka (Ferula assa-foetida) mpu
BappoaTo3e U Tpomu/enancose nmuén. Ha ocHoBaHMM H3MeHeHHWs! UMC/IEHHOCTH Kielleil Varroa
destructor u Tropilaelaps nmpoaHanmM31upoBaHbl aKapHLHasi aKTHBHOCTb TPerapaToB, 0COOeHHOCTH
WX JeHCTBHMSI U BO3MOXKHOCTH TIPMMeHeHHUs B JieueOGHO-NPOMUIaKTHIECKHX MeporpusTusix. C
YUETOM IIpeUMyLIeCcTB ¥ OrpaHuueHUi XMMUYeCKHX akapuLi/oB U (uTonpenapaTa npefcTaB/ieHbl
HayyHO O0OOCHOBaHHbBIE MOAXOAbl K KOMIUIEKCHOW CHCTeMe JieueGHO-IPO(HIaKTHIECKHX
MepOTpUATHIA IPOTHB MHBA3MOHHBIX OOJIe3HEN MUéT.

KnroueBble cj10Ba: IMUébl; BAppoarTo3; Tpommenancos; Varroa destructor; Tropilaelaps clareae;
burmn-T; ®nyiwH; KaBpak; (QuTONpenapaT; CpaBHHUTesNbHas 3(GEeKTHBHOCTh; aKapyLUJHas
aKTHBHOCTb; Jle4eOHO-TTPO(HIaKTHUEeCKHe MEpPOTIPHSTHST; CXeMa

1. KIRISH

Introduction

Asalarilarning varroatoz va trapilelapsoz invazion kasalliklari
asalarichilik tarmog‘ining samaradorligi, asalari oilalarining
hayotchanligi va mahsuldorligiga salbiy ta’sir ko‘rsatuvchi muhim
muammolardan  hisoblanadi. Ushbu kasalliklarga  qarshi
kurashishda kimyoviy akaritsidlar keng qo‘llanilsa-da, ularning
samaradorligi, qo‘llash davomiyligi va xavfsizligini hisobga olgan
holda muqobil fitopreparatlarni o‘rganish dolzarb ahamiyatga ega.
Shu jihatdan, Bipin-T va Flutsin preparatlari hamda kavrak (Ferula
assa-foetida) damlamasining Varroa destructor va Tropilaelaps
kanalari soniga ta’sirini qiyosiy baholash, ularning terapevtik
samaradorligi va qo‘llash imkoniyatlarini aniqlash muhim ilmiy-
amaliy vazifa hisoblanadi. Tadqiqotning magqsadi kimyoviy
akaritsidlar va kavrak asosidagi fitopreparatning samaradorligini
o‘zaro taqqoslash hamda asalarilar invazion kasalliklariga qarshi
ilmiy asoslangan davolash-profilaktika sxemasini ishlab chigishdan
iborat.

2. MUAMMONING O‘RGANILGANLIK DARAJASI

Literature review

Olimlar tajriba davomida oksalat kislotasi, timol va neem
(Azadirachta indica) ekstrakti asosidagi preparatlarning
samaradorligini tagqoslagan. Oksalat kislotasi qo‘llangan
koloniyalarda davolashdan keyingi 21 kun davomida Varroa soni
92,1 foizga kamaygan. Timol preparati bilan ishlov berilgan
oilalarda samaradorlik 84,6 foizni, neem ekstrakti qo‘llangan
guruhlarda esa 73,8 foizni tashkil gilgan. Tadgiqot davomida
Fitopreparatlar sintetik akaritsidlarga nisbatan sekinroq ta’sir
ko‘rsatishi aniqlangan, biroq ular asal tarkibida zararli qoldiq
moddalar hosil qilmasligi va asalari oilalari uchun xavfsizligi bilan
ajralib turgan. Mualliflarning kuzatuvlariga ko‘ra, Varroa bilan
kuchli zararlangan koloniyalarda brood maydoni 21,3 foizga, asal
mahsuldorligi esa 19,7 foizga kamaygan [1]. Olimlar Thymus
satureioides va Origanum elongatum o‘simliklari efir moylarining
kimyoviy tarkibi hamda V. destructor ga qarshi akaritsid
xususiyatlarini o‘rgangan. Tadgiqotda ushbu moylarning asalari
uyasida fumigatsiya usulida qo‘llanganda samarali ta’sir ko ‘rsatishi
aniglangan. Aynigsa, tarkibida karvakrol ko‘p bo‘lgan efir
moyining fumigant ta’siri yuqoriroq bo‘lgan. Ushbu natijalar
mahalliy dorivor o‘simliklardan olinadigan biologik faol
moddalarni varroatozga qarshi vositalar yaratishda o‘rganish
muhimligini ko‘rsatadi [5].

Italiyalik olim Giuseppe Pietropaoli va hamkorlari asalari
oilalarida Varroa destructor ga qarshi organik kislotalardan
foydalanish samaradorligini o‘rgangan. Tadgiqotlar asosan Italiya
hududidagi tijorat va havaskor asalarichilik xo‘jaliklarida olib
borilgan. Mualliflar oksalat kislotasining turli qo‘llash usullarini -
tomchilash, purkash va sublimatsiya usullarini taqqoslaganlar.
Tadqiqot natijalarida oksalat kislotasi aynigsa brood mavjud
bo‘lmagan davrda qo‘llanganda yuqori akaritsid ta’sir ko‘rsatishi
aniglangan.

Sublimatsiya usulida kanalarning nobud bo‘lish darajasi ayrim
tajriba guruhlarida 95 % dan yuqori bo‘lgan. Tomchilash usuli esa
amaliy jihatdan qulayligi bilan ajralib turgan, ammo takroriy
qo‘llash talab gilingan.

Mualliflar oksalat kislotasining asosiy afzalligi sifatida: asal
tarkibida uzoq muddatli qoldiq hosil qilmasligi; arilar uchun
nisbatan xavfsizligi; ekologik tozaligi; rezistentlik rivojlanish
ehtimoli pastligini ko‘rsatganlar [4].

Olimning “CpeactBa HecrmeLUpUUeckoi MPOGUIaKTUKU
Bappoaro3a Mué/j Ha OCHOBE PACTUTEJILHOTO ChIPbs U HayuHbIE
OCHOBBI WX TpuMeHeHusi” mavzusidagi dissertatsiyasida

varroatozga qarshi o‘simlik xomashyosidan foydalanishning ilmiy
asoslari o‘rganilgan. Tadgiqotda achchiq shuvoq (Artemisia
absinthium) va qarag‘ay kurtaklari asosida tayyorlangan KAS-81
preparatining terapevtik-profilaktik xususiyatlari baholangan.
Muallif ma’lumotlariga ko‘ra, preparatni oziglantirish orqali
qo‘llash asalari oilalarining kanalarga zararlanish darajasini
kamaytirishga yordam bergan. Ishda preparatning asalari
oilalarining gishlashi, nasl rivojlanishi va hayotchanligiga ta’siri
ham o‘rganilgan [7]. Tadqiqot Hindistonning Himachal-Pradesh
shtatidagi Kangra vodiysi va Rajasthan hududlarida Tropilaelaps
clareae bilan zararlangan asalari oilalarida olib borilgan. Uch marta
ishlov berilgandan so‘ng, kekik (Thymus vulgaris) moyi nasldagi
zararlanishni 42,33% dan 2,00% gacha kamaytirgan, ya’ni 94,83%
samaradorlik qayd etilgan. Evkalipt (Eucalyptus globulus) moyi
qgo‘llangan guruhda zararlanish 3,00% gacha tushib, 91,36%
kamayish kuzatilgan. Ish wushbu ikki o‘simlik moyining
trapilelapsozga qarshi istigbolli ekanligini ko‘rsatadi [2]. Mualliflar
V. destructor va T. clareae bilan birgalikda zararlangan Apis
mellifera oilalarida kekik, evkalipt, galampirmunchoq va limon o‘ti
(lemongrass) efir moylarini laboratoriya hamda dala sharoitida
tekshirgan. T. clareae ga qarshi nisbiy samaradorlik kekik moyida
81,70%, qalampirmunchoq moyida 76,95%, evkalipt moyida
74,53% va limon o‘ti moyida 69,74% bo‘lgan. Kekik moyi eng
yuqori natijani ko‘rsatgan; uning qo‘llanilishi nasl maydonining
sezilarli oshishi bilan ham bog‘langan [6].

Mualliflar Tropilaelaps mercedesae biologiyasi, targalishi va
unga qarshi kurash usullarini umumlashtirgan sharh magqola
tayyorlagan. Unda timol, limonen va limon o‘ti moyi kabi
o‘simliklardan olinadigan birikmalarning akaritsid imkoniyatlari
yoritilgan. Shu bilan birga, laboratoriyada kuzatilgan ta’sir har
doim ham dala sharoitida takrorlanmasligi, optimal konsentratsiya
va qo‘llash wusullarini yanada takomillashtirish zarurligi
ta’kidlangan [3].

Xulosa qilib aytganda, xorijiy va mahalliy tadgiqotchilar
tomonidan olib borilgan tadqiqotlar asalarilarning invazion
kasalliklariga qarshi kimyoviy akaritsidlar, organik kislotalar va
dorivor o‘simliklar asosidagi fitopreparatlarning samaradorligini
tasdiglaydi. Biroq ularning ta’sir tezligi, xavfsizligi va qo‘llash
sharoitlari o‘zaro farglanadi. Shu sababli kimyoviy preparatlar va
fitopreparatlarning qiyosiy samaradorligini baholash, optimal
dozalar hamda qo‘llash muddatlarini belgilash asosida ilmiy
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asoslangan davolash-profilaktika sxemasini ishlab chigish muhim
ilmiy-amaliy ahamiyatga ega.

3. MATERIALLAR VA TADQIQOT USULLARI

Tadqiqotlar davomida asalarilarning invazion kasalliklari -
varroatoz va trapilelapsozga qarshi qo‘llaniladigan kimyoviy
preparatlar hamda dorivor o‘simliklar asosidagi fitopreparatlarning
terapevtik va profilaktik samaradorligi giyosiy o‘rganildi. Bunda
kavrak (Ferula assa-foetida) o‘simligidan tayyorlangan suvli
damlamaning akaritsid faolligi, kimyoviy akaritsidlar bilan
tagqoslagandagi samaradorligi hamda asalari oilalari uchun
xavfsizligi baholandi.

Preparatlar asalari oilalariga romlar oralig‘iga purkash usulida
qo‘llanildi. Tadqgiqotlarda parazitlar bilan zararlanish darajasining
o‘zgarishi, preparatlarning terapevtik ta’siri, asalari oilalarining
fiziologik holati va nasl rivojlanishiga ta’siri asosiy baholash

1-jadval

Kimyoviy va fitopreparatlarning Varroa destructor kanalari soniga giyosiy ta’siri

phytopreparations on the number of Varroa destructor mites
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mezonlari sifatida belgilandi. Olingan natijalar asosida kimyoviy
preparatlar va fitopreparatlarning qiyosiy samaradorligini aniglash
hamda davolash-profilaktika tadbirlarining magbul sxemasini
asoslash ko‘zda tutildi.

4. TADQIQOT NATIJALARI

Results

Varroatoz va trapilelapsozga qarshi kurashishda qo‘llaniladigan
preparatlarning terapevtik va profilaktik samaradorligini to‘g‘ri
baholash kasalliklarni nazorat qilishning ilmiy asoslangan tizimini
ishlab chiqishda muhim ahamiyatga ega. Tadgiqotlar jarayonida
dastlab kimyoviy preparatlar, keyingi gismda esa o‘simlik
xomashyosi asosida tayyorlangan fitoterapevtik vositalarning
samaradorligi o‘rganildi. Mazkur tadgiqot natijalarini giyosiy tahlil
qilish orqali preparatlarning parazitlarga ta’sir tezligi, akaritsid
samaradorligi, asalarilar uchun xavfsizligi va ularni davolash-
profilaktika tadbirlarida qo‘llash imkoniyatlari baholandi.

Table 1. Comparative effect of chemical preparations and

Nazorat guruhida

Preparat Tajriba Boshlang'ich Yakuniy kanalar  Kanalar soninin akuni
Ne Preparat konsentratsiyasi yriba kanalar soni, Kunly sonining . yaxunly
> davomiyligi, kun soni, dona (M+m) kamayishi, % ko‘rsatkich, dona
Idozasi dona (M+m) (Mm)
Bipin-T Tajriba dozasi 14 34,0+0,5 3,0+0,6 91,2 38,0+0,3
Flutsin Tajriba dozasi 21 35,0+0,2 4,0+0,6 88,6 39,0+0,4
Kavrak damlamasi Tajriba dozasi 21 32,0+0,2 6,0+0,1 81,2 39,0+0,4
Yugqoridagi jadval ma’lumotlari kimyoviy va etdi. Demak, Tropilaelaps kanalari sonini kamaytirish bo‘yicha eng

Fitopreparatlarning Varroa destructor kanalari soniga yuqori
darajada ta’sir ko‘rsatganligini ko‘rsatadi. Tajriba boshida barcha
guruhlarda kanalar soni nisbatan yaqin bo‘lib, Bipin-T guruhida
34,0+0,5, Flutsin guruhida 35,0+0,2 va kavrak damlamasi guruhida
32,0+0,2 donani tashkil etgan. Kuzatuv yakunida kanalar soni mos
ravishda 3,0+0,6; 4,0+0,6 va 6,0+0,1 donagacha kamaygan. Hisob-
kitoblarga ko‘ra, kanalar sonining eng yuqori kamayishi Bipin-T
guruhida 91,2% va Flutsin guruhida 88,6% va 15% li kavrak
damlamasi qo‘llanilgan guruhda 81,2%, ni tashkil etdi.

Demak, berilgan tajriba sharoitida kavrak damlamasi Flutsinga
nisbatan 5,2 foiz punkt, Bipin-Tga nisbatan esa 2,6 foiz punkt
yuqori natija ko‘rsatgan. Nazorat guruhlarida esa 14-21 kun
davomida kanalar sonining kamayishi kuzatilmagan, aksincha,
ularning soni 38,0-39,0 donagacha oshgan. Bu holat tajriba
guruhlaridagi ijobiy o‘zgarishlar preparatlarning akaritsid ta’siri
bilan bog‘ligligini ko‘rsatadi.

Fitopreparatlarning
akaritsid ~ ta’sir

2-jadval ma’lumotlari
Tropilaelaps  kanalari
ko‘rsatganligini ko‘rsatadi.

kimyoviy va
soniga  sezilarli

Tajriba boshida kanalar soni Bipin-T guruhida 32,0+0,3, Flutsin
guruhida 28,0+0,2 va kavrak damlamasi guruhida 29,0+0,2 donani
tashkil etgan. Kuzatuv yakunida ushbu ko‘rsatkichlar mos ravishda
5,0+0,6; 3,0+0,1 va 6,0+0,1 donagacha kamaygan. Hisoblangan
kamayish darajasi Flutsin guruhida 89,3%, 15% li kavrak
damlamasi guruhida 79,3%, Bipin-T guruhida esa 84,3% ni tashkil

2-jadval
Kimyoviy va fitopreparatlarning Tropilaelaps kanalari soniga giyosiy ta’siri
on the number of Tropilaelaps mites

yuqori natija Flutsin preparatida qayd etildi.

Kimyoviy hamda fito preparatlarning qiyosiy tahlili Varroa
destructor va Tropilaelaps kanalari sonini kamaytirishda yuqori
biologik faollikka ega ekanligini ko‘rsatdi. V. destructor bo‘yicha
kanalar sonining kamayishi Bipin-T da 91,2%, Flutsinda esa
88,6%, 1:10 nisbatdagi kavrak damlamasi qo‘llanilgan guruhda
81,2%, ni tashkil etib, Bipin-T eng yuqori natijani namoyon qildi.
Tropilaelaps bo‘yicha Flutsin 89,3%, kavrak damlamasi 79,3%,
Bipin-T esa 71,9% kamayish ko‘rsatkichini ta’minladi. Shunday
qilib, ikkala parazit turi bo‘yicha umumiy qiyosiy baholashda 1:10
nisbatdagi kavrak damlamasi kimyoviy preparatlar bilan teng
darajada yuqori akaritsid faollikni namoyon etgani aniglandi.

Bunda preparatning samaradorligi faqat parazitlar sonining
kamayishi bilan emas, balki oldingi tajribalarda aniqlangan asalari
oilalarining fiziologik holati, ona arining tuxum qo‘yishi va nasl
rivojlanishi bilan ham kompleks baholanishi lozim.

1:10 nisbatdagi kavrak damlamasida zaharlanish belgilari
kuzatilmaganligi, ona arining tuxum qo‘yish faolligi 1468
dona/kun, nasl maydoni esa 3590 sm? bo‘lganligi ushbu variantning
xavfsizlik profilini qo‘llab-quvvatlaydi. 1:5 nisbatdagi kavrak
damlamasi konsentratsiyada akaritsid ta’sir biroz kuchaygan
bo‘lsa-da, asalarilar nobud bo‘lishining ortishi va yengil
zaharlanish belgilarining paydo bo‘lishi yuqori konsentratsiyaning
terapevtik ustunligini cheklaydi.

Table 2. Comparative effect of chemical preparations and phytopreparations

Preparat

L Tajriba
Ne Preparat konsedntratsflyasd davomiyligi, kun
ozasi
Bipin-T Tajriba dozasi 14
Flutsin Tajriba dozasi 21
Kavrak damlamasi Tajriba dozasi 21

Nazorat guruhida

Boshlang‘ich . . .
Yakuniy kanalar  Kanalar sonining yakuniy
kanalar . P . .
. soni, dona (M+m) kamayishi, % ko‘rsatkich, dona
soni, dona (M+m)

(M£m)
32,0+0,3 5,0+0,6 84,3 36,0+0,1
28,0£0,2 3,0£0,1 89,3 33,00,4
29,0+0,2 6,0+0,1 79,3 37,0£0,4
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Shu sababli eng yuqori konsentratsiya emas, balki samaradorlik
va xavfsizlikning optimal nisbati davolash vositasini tanlashning
asosiy mezoni sifatida qabul qilinishi ilmiy jihatdan maqsadga
muvofigdir. Bundan tashqari, sintetik akaritsidlarni muntazam
go‘llashda Varroa populyatsiyalarida amitraz va fluvalinatga
rezistentlik shakllanishi qayd etilgan bo‘lib, bu kimyoviy
preparatlarni almashlab qo‘llash va muqobil vositalardan
foydalanish zaruratini kuchaytiradi. Ferula assa-foetida efir
moylarining V. destructor ga qarshi akaritsid faolligi laboratoriya
sharoitida ham aniqlanganligi kavrak asosidagi fitoterapevtik
yondashuvning biologik jihatdan asoslanganligini ko‘rsatadi. Shu
nugtayi nazardan, 1:10 nisbatdagi kavrak damlamasini kimyoviy
preparatlarga muqobil yoki integratsiyalashgan kurash tizimining
fitoterapevtik komponenti sifatida qo‘llash ilmiy-amaliy jihatdan
istigbolli hisoblanadi. Natijalarni umumlashtirib, varroatoz va
trapilelapsozga qarshi kurashda monitoringga asoslangan,
zaruratga ko‘ra kimyoviy preparatlarni rotatsiya giluvchi va 1:10
nisbatdagi kavrak damlamasidan fitoterapevtik vosita sifatida
foydalanishni nazarda tutuvchi kompleks davolash-profilaktika
sxemasini tavsiya etish mumkin. Bunday yondashuv parazitlarga
garshi samaradorlikni saqlash, rezistentlik xavfini kamaytirish va
asalari oilalarining biologik barqarorligini ta’minlashga xizmat
qiladi.

Shundan kelib chigib, optimal sxema quyidagicha etib
bayon etildi: invazion monitoring — invaziya darajasini aniglash
— asal yig‘imi tugagach magsadli kimyoviy ishlov - 1:10
nisbatdagi kavrak damlamasi bilan fitoterapevtik ishlov — 7 kunlik
intervalda qayta nazorat — V. destructor va T. clareae sonini
aniglash — zarurat bo‘lsa preparatlarni rotatsiya gilish — gishlash
oldidan yakuniy nazorat.

Umuman olganda, varroatoz va trapilelapsozga qarshi eng
magbul yondashuv bitta preparatga tayanish emas, balki muntazam
monitoring - invaziya darajasini aniglash - magsadli davolash -
natijani nazorat qilish - preparatlarni navbatlab qo‘llash - profilaktik
fitoterapevtik ishlovlar tamoyiliga asoslangan integratsiyalashgan
tizimni shakllantirishdan iborat. Bunday yondashuv parazitlar
sonini barqaror ravishda kamaytirish, kimyoviy preparatlarga
rezistentlik rivojlanishini cheklash, asalarilar oilalarining biologik
barqarorligini saglash va olinadigan asalarichilik mahsulotlarining
veterinariya-sanitariya xavfsizligini ta’minlash uchun ilmiy-amaliy
asos bo‘lib xizmat qiladi.

5. XULOSALAR

Conclusions

1. Varroa destructor kanalari sonini kamaytirish bo‘yicha eng
yuqori samaradorlik Bipin-T preparatida 91,2 %, Flutsinda 88,6 %
ni tashkil etdi. Tropilaelaps kanalari bo‘yicha esa Flutsin 89,3 %,
Bipin-T 84,3 % samaradorlik ko‘rsatdi. Bu natijalar kimyoviy
akaritsidlarning ta’siri parazit turiga bog‘liq holda farglanishini va
preparat tanlashda invaziya turini hisobga olish zarurligini
ko‘rsatadi.

2. Kavrak (Ferula assa-foetida) damlamasi V.destructor kanalari
sonini 81,2 %, Tropilaelaps kanalari sonini esa 79,3 % ga
kamaytirdi. Ushbu ko‘rsatkichlar kavrak asosidagi fitopreparatning
har ikki parazitga qarshi akaritsid faolligini tasdiglaydi. Biroq uning
samaradorligi  kimyoviy preparatlarnikidan nisbatan  past
bo‘lganligi sababli, kavrak damlamasini integratsiyalashgan
davolash-profilaktika tizimining fitoterapevtik komponenti sifatida
baholash magsadga muvofiq.

3. Kavrak damlamasining magbul konsentratsiyasini tanlashda
akaritsid samaradorlik bilan bir qatorda asalari oilalarining
fiziologik holatini saglash muhimligi aniglandi. Oldingi tajribalarda
1:10 nisbatdagi damlamada zaharlanish belgilari kuzatilmagan, ona
arining tuxum qo‘yishi 1468 dona/kun, nasl maydoni esa 3590 sm?
ni tashkil etgan. Bu natijalar mazkur nisbatning samaradorlik va
biologik xavfsizlik mutanosibligini baholash uchun istigbolli
ekanini ko‘rsatadi.
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4. Olingan natijalar asosida varroatoz va trapilelapsozga qarshi
monitoring, invaziya darajasiga mos preparat tanlash, magsadli
davolash va natijalarni qayta nazorat qilishga asoslangan
integratsiyalashgan kurash sxemasi taklif etildi. Bunda invazion
monitoring — invaziya darajasini aniglash — asal yig‘imi tugagach
magsadli kimyoviy ishlov — 1:10 nisbatdagi kavrak damlamasi
bilan fitoterapevtik ishlov — 7 kunlik intervalda qayta nazorat —
V. destructor va T. clareae sonini aniqlash - zarurat bo‘lsa
preparatlarni rotatsiya qilish — qishlash oldidan yakuniy nazorat.

Ushbu yondashuvda kimyoviy preparatlarni asosli ravishda
navbatlab qo‘llash va kavrak damlamasidan fitoterapevtik vosita
sifatida foydalanish nazarda tutiladi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl peghepam Ha aH2/1ulickom
s3bIKe

Purpose and research problem

Varroosis and tropilaelapsosis are invasive diseases of honeybees that
reduce the efficiency of beekeeping and the viability and productivity of
bee colonies. Chemical acaricides are widely used against them, but
their efficacy, duration of use and safety make it relevant to study
alternative phytopreparations. Published studies have compared oxalic
acid, thymol and neem-based preparations, examined essential oils of
Thymus satureioides and Origanum elongatum, evaluated different
methods of oxalic acid application and described the biology and
control of Tropilaelaps mercedesae; they confirm the efficacy of
chemical acaricides, organic acids and plant-based preparations but
show that their speed of action, safety and conditions of use differ. The
aim of the study was to compare the efficacy of the chemical acaricides
Bipin-T and Flutsin with an asafoetida (Ferula assa-foetida)-based
phytopreparation and to develop a scientifically substantiated treatment
and prevention scheme against invasive diseases of honeybees.
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Materials and methods

The therapeutic and prophylactic efficacy of chemical preparations and
of an aqueous infusion of asafoetida (Ferula assa-foetida) against
varroosis and tropilaelapsosis was studied comparatively. The
acaricidal activity of the infusion, its efficacy compared with the
chemical acaricides Bipin-T and Flutsin, and its safety for bee colonies
were evaluated. All preparations were applied by spraying between the
honeycomb frames. The main evaluation criteria were the change in the
level of infestation, the therapeutic effect of the preparations, and the
physiological condition and brood development of the colonies. The
number of mites was determined at the beginning and at the end of the
experiment (14 days for Bipin-T and 21 days for Flutsin and the
infusion), and untreated colonies served as controls.

Results and discussion

At the beginning of the experiment the number of Varroa destructor
mites was similar in all groups: 34.0+0.5 with Bipin-T, 35.0+0.2 with
Flutsin and 32.0+0.2 with asafoetida infusion. By the end of the
observation it decreased to 3.0+0.6, 4.0+0.6 and 6.0+0.1, respectively,
i.e. by 91.2%, 88.6% and 81.2%, whereas in the control groups the
number of mites increased to 38.0-39.0. For Tropilaelaps mites the
initial numbers were 32.0+0.3, 28.0+0.2 and 29.0+0.2 and the final
numbers 5.0+0.6, 3.0+0.1 and 6.0+0.1, which corresponds to reductions
of 84.3% with Bipin-T, 89.3% with Flutsin and 79.3% with the
infusion; in the control groups the mite numbers rose to 33.0-37.0. Thus
Bipin-T was the most effective against V. destructor and Flutsin against
Tropilaelaps. In previous experiments, the 1:10 asafoetida infusion
caused no signs of poisoning, and the queen's egg-laying (1468 eggs per
day) and the brood area (3590 cm?) were preserved, whereas the 1:5
infusion slightly increased the acaricidal effect but raised bee mortality
and caused mild poisoning. Taking into account reports of Varroa
resistance to amitraz and fluvalinate and the laboratory acaricidal
activity of Ferula assa-foetida essential oils, the authors propose a
scheme: invasion monitoring — determination of the level of
infestation — targeted chemical treatment after the honey harvest —
phytotherapeutic treatment with the 1:10 asafoetida infusion - re-
examination at 7-day intervals — counting of V. destructor and T.
clareae — rotation of preparations if necessary — final examination
before wintering.

Conclusion and contribution

Bipin-T (91.2%) and Flutsin (88.6%) were the most effective in
reducing the number of Varroa destructor mites, and Flutsin (89.3%)
and Bipin-T (84.3%) against Tropilaelaps mites, which shows that the
effect of chemical acaricides depends on the parasite species and that
the type of invasion should be taken into account when choosing a
preparation. Asafoetida infusion reduced the numbers of V. destructor
and Tropilaelaps mites by 81.2% and 79.3%, confirming its acaricidal
activity against both parasites; since its efficacy is somewhat lower than
that of the chemical preparations, it is best regarded as the
phytotherapeutic component of an integrated treatment and prevention
system. When choosing the concentration of the infusion, the
preservation of the physiological condition of the colonies is as
important as acaricidal efficacy, and the 1:10 ratio provides a balance
between efficacy and biological safety. The proposed integrated
scheme, based on monitoring, selection of preparations according to the
level of infestation, targeted treatment, follow-up control and rotation of
chemical preparations with phytotherapeutic treatments, is intended to
reduce parasite numbers sustainably, limit the development of
resistance and ensure the veterinary and sanitary safety of bee products.
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1. INTRODUCTION formed part of the four major states known collectively
as Xyon (Xionites) or Huna, being preceded by the Kidarites and
by the Alkhon, and succeeded by the Nezak Huns and by the First
Turkic Khaganate. All of these Hunnic peoples have often been
controversially linked to the Huns who invaded Eastern Europe
during the same period, and/or have been referred to as “Huns”, but

scholars have reached no consensus about any such connection.

The Imperial Hephthalites, based in Bactria, expanded
eastwards to the Tarim Basin, westwards to Sogdia and southwards
through Afghanistan, but they never went beyond the Hindu-Kush,
which was occupied by the Alchon Huns, previously thought to be
an extension of the Hephthalites. They were a tribal confederation
and included both nomadic and settled urban communities. They
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The stronghold of the Hephthalites was Tokharistan (present-
day southern Uzbekistan and northern Afghanistan) on the northern
slopes of the Hindu Kush, and their capital was probably
at Kunduz, having come from the east, possibly from the area
of Pamir. By 479 the Hephthalites had conquered Sogdia and
driven the Kidarites eastwards, and by 493 they had captured parts
of Dzungaria and the Tarim Basin (in present-day Northwest
China). The Alchon Huns, formerly confused with the
Hephthalites, expanded into Northern India as well.

2. METHODS AND LITERATURE REVIEW

The sources for Hephthalite history are sparse and the opinions
of historians differ. There is no king-list, and historians are not sure
how the group arose or what language they initially spoke.

They seem to have called themselves Ebodalo (nfodaho,
hence Ephthal /Hephthal), often abbreviated Eb (n8), a name they
wrote in the Bactrian script on some of their coins.[1:89]

The origin of the name “Hephthalites” is unknown, it may stem
either from a Khotanese word Hitala meaning “Strong”, from
hypothetical Sogdian Heftalit, plural of Heptalak, or from
postulated Middle Persian haft al “the Seven Al”.

There are several theories regarding the origins of the
Hephthalites, with the Iranic and Altaic theories being the main
ones. The most prominent theory at present seems to be that the
Hephthalites were of Turkic origin, and later adopted the Bactrian
language.

According to most specialists, the Hephthalites adopted Bactrian
as their official language, just as the Kushans had done, following
their settlement in Bactria/Tokharistan. [7:63] Bactrian was
an Eastern Iranian language which was written in the Greek
alphabet, a legacy of the Greco-Bactrian kingdom in the 3rd—2nd
century BCE. Bactrian, beyond being an official language, was also
the language of the local populations ruled by the Hephthalites.

3. RESEARCH RESULTS

The Hephthalites inscribed their coins in Bactrian. The titles
they held were Bactrian, such as yoadno (khoadéo) or Sao and of
probable Chinese origin, such as yabghu. The names of Hephthalite
rulers given in Ferdowsi's Shahnameh are Iranianand gem
inscriptions and other evidence shows that the official language of
the Hephthalite elite was East Iranian. In 1959, Kazuo Enoki
proposed that the Hephthalites were probably (East) Iranians who
originated in Bactria/Tokharistan, based on the fact that ancient
sources generally located them in the area between Sogdia and
the Hindu-Kush, and the Hephthalites had some Iranian
characteristics. [1:92] Richard Nelson Frye cautiously accepted
Enoki's hypothesis, while at the same time stressing that the
Hephthalites “were probably a mixed horde” Frye writes:

Just as later nomadic empires were confederations of many
peoples, we may tentatively propose that the ruling groups of these
invaders were, or at least included, Turkic-speaking tribesmen from
the east and north, although most probably the bulk of the people in
the confederation of Chionites and then Hephthalites spoke an
Iranian language. In this case, as normal, the nomads adopted the
written language, institutions, and culture of the settled folks. [7:65]

A few scholars, such as Marquart and Grousset proposed Proto-
Mongolic origins. Yu Taishan traced the Hephthalites' origins to
the Xianbei and further to Goguryeo. [1:94]

Other scholars such as de la Vaissiére, based on a recent
reappraisal of the Chinese sources, suggest that the Hephthalites
were of Turkic origin, and later adopted the Bactrian language, first
for administrative purposes, and possibly later as a native language.
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According to Rezakhani (2017), this thesis is seemingly the “most
prominent at present”.[9:143]

According to Martin Schottky, the Hephthalites apparently had
no direct connection with the European Huns, but may have been
causally related with their movement. The tribes in question
deliberately called themselves “Huns” in order to frighten their
enemies. On the contrary, de la Vaissiere considers that the
Hephthalites were part of the great Hunnic migrations of the 4th
century CE from the Altai region that also reached Europe, and that
these Huns “were the political, and partly cultural, heirs of
the Xiongnu”.[9:145] This massive migration was apparently
triggered by climate change, with aridity affecting the mountain
grazing grounds of the Altay Mountains during the 4th century
CE. According to Amanda Lomazoff and Aaron Ralby, there is a
high synchronicity between the “reign of terror” of Attila in the
west and the southern expansion of the Hephthalites, with extensive
territorial overlap between the Huns and the Hephthalites in Central
Asia. [7:71]

The 6th-century Byzantine historian Procopius of ~Caesarea
(History of the Wars, Book I. ch. 3), related them to the Huns in
Europe, but insisted on cultural and sociological differences,
highlighting the sophistication of the Hephthalites:

The Ephthalitae Huns, who are called White Huns [...] The
Ephthalitae are of the stock of the Huns in fact as well as in name,
however, they do not mingle with any of the Huns known to us, for
they occupy a land neither adjoining nor even very near to them; but
their territory lies immediately to the north of Persia [...] They are
not nomads like the other Hunnic peoples, but for a long period have
been established in a goodly land... They are the only ones among
the Huns who have white bodies and countenances which are not
ugly. It is also true that their manner of living is unlike that of their
kinsmen, nor do they live a savage life as they do; but they are ruled
by one king, and since they possess a lawful constitution, they
observe right and justice in their dealings both with one another and
with their neighbors, in no degree less than the Romans and the
Persians. [1:95]

According to a recent reappraisal of the Chinese sources by de la
Vaissiére (2003), only the Turkic Gaoju origin of the Hephthalites
should be retained as indicative of their primary ethnicity, and the
mention of the Da Yuezhi only stems from the fact that, at the time,
the Hephthalites had already settled in the former Da
Yuezhi territory of Bactria, where they are known to have used the
Eastern Iranian Bactrian language. The earliest Chinese source on
this encounter, the near-contemporary chronicles of the Northern
Wei (Weishu) as quoted in the later Tongdian, reports that they
migrated southward from the Altai region circa 360 CE. [9:147]

The Hephthalite (White Hun) state (5th—6th centuries) had a
system of government in which the throne was not inherited from
father to son, but was given to the most worthy and powerful
representative of the dynasty. [1:96] The most famous Hephthalite
rulers and leaders preserved in historical sources and on coins are:

3.1. High rulers in Central Asia and Tokharistan

« Ephthalon (Vakhshunvar / Akhshunvar) (c. 450s—480s) — the
founder and one of the greatest rulers of the Hephthalite state. The
entire tribe and state began to be called "Hephthalites" after his
name. He successively defeated the Sasanian king Peroz and
established a powerful empire.

* Kun-hi (c. 484) — A ruler mentioned in the sources in the
period after Peroz's death.

* Yandai Yilituo (c. 516) — A Hephthalite king, preserved only
in Chinese chronicles, who sent envoys to China.

* Ghaftar (Ghatfar / Varoz) (c. 550s-565) — The last great
Hephthalite supreme ruler. In the 560s, he was defeated in a
decisive battle near Bukhara against a coalition of the Turkic
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Khaganate (Istami Khagan) and the Sassanids (Khusrav I
Anushirvan), and the Hephthalite empire subsequently
disintegrated.

 Faganish (after 565) — After the empire disintegrated, he
united the small Hephthalite possessions in Tokharistan and
Chaganiyan and was recognized as a local tsar.

3.2. Hephthalite (Alkhan-Khun) rulers in Northern India
and Gandhara

At the end of the 5th century, a part of the Hephthalites invaded
India and formed a separate dynasty and state structure there:

+ Khingila (Tunjina I) (455-484) - a leader who initiated the first
campaigns into the Indian territories and consolidated Hephthalite
power there.

» Turamon (484-515) - a king who brought the Hephthalite
power to the peak in India, struck at the Gupta Empire and
conquered vast territories.

* Mihirakula (515-533) - son of Turamon. An extremely harsh
and warlike ruler, sources say that he destroyed Buddhist temples.
After being defeated by a coalition of Indian rulers, he retreated to
Kashmir.

* Pravarasena (537-597) was one of the last major rulers to rule
Kashmir and the surrounding areas after Mihirakula.

Among them is the Hephthalite ruler Faganish, whose name
appears in many sources. Faganish was a Hephthalite prince who
ruled Chaghaniyon in the mid-6th century. Initially a vassal of the
Hephthalites, Faganish became a vassal of the Sassanid state around
560. This happened after the Hephthalite Empire was defeated by
the Sassanid-Turkish troops at Gol-Zarriun and broke up into
several small kingdoms.

Faganish was a descendant of the powerful Hephthalite ruler
Khushnawaz, who defeated and killed the Sasanian king Peroz in
484.[1:98] Faganish was a local ruler of Chaganiyan, serving under
the supreme ruler of the Hephthalites. Around 560, a combined
Sasanian and Turkic army defeated the Hephthalite king Gadfar and
his army at a place called Gol-Zarriun near Bukhara in Sogd. As a
result, the Hephthalite empire collapsed and broke up into several
small kingdoms. [7:65] Faganish became the ruler of Chaganiyan.
[9:148] Gadfar and his men fled south to Sasanian territory, where
they found refuge. Meanwhile, the Turkish governor Istami reached
an agreement with the Hephthalite nobles and appointed Faganish
as the new king of the Hephthalites. [1:98] This was a very
unpleasant situation for the Sasanian king Khosrow I Anushirwan
(531-579 AD). He considered the cooperation of the Turks with the
Hephthalites a threat to his rule in the east. Therefore, Khosrow I
Anushirwan began to march towards the Sasanian-Turkish border
in Jurjan. Arriving at the designated area, Anushirwan was met by
the Turkish representative Istami and presented with gifts. There,
Khosrow demonstrated his authority and military power and
persuaded the Turks to form an alliance with him. According to an
agreement contained in the alliance, Faganish was required to be
sent to the Sasanian court in Ctesiphon and receive Khusraw's
consent to receive the status of king of the Hephthalites. [1:94]
Thus, Faganish and his Chaghaniyan kingdom became a vassal of
the Sasanian Empire. As a result of this event, the Sasanians
established the Oxus as the border between themselves and the
Turks. [7:68] The subsequent fate of Faganish is unknown. It is
possible that he was the founder of the Chaghaniyan principality,
which ruled from the early 7th to the late 8th centuries.

4. CONCLUSION

The Hephthalites appear in several mural paintings in the area
of Tokharistan, especially in banquet scenes at Balalyk tepe and as
donors to the Buddha in the ceiling painting of the 35-meter Buddha
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at the Buddhas of Bamyan. Several of the figures in these paintings
have a characteristic appearance, with belted jackets with a unique
lapel of their tunic being folded on the right side, a style which
became popular under the Hephthalites, the cropped hair, the hair
accessories, their distinctive physiognomy and their round
beardless faces. The figures at Bamyan must represent the donors
and potentates who supported the building of the monumental giant
Buddha. These remarkable paintings participate “to the artistic
tradition of the Hephthalite ruling classes of Tukharistan”.

The paintings related to the Hephthalites have often been
grouped under the appellation of “Tokharistan school of art” or the
“Hephthalite stage in the History of Central Asia Art”. The
paintings of Tavka Kurgan, of very high quality, also belong to this
school of art, and are closely related to other paintings of the
Tokharistan school such as Balalyk tepe, in the depiction of clothes,
and especially in the treatment of the faces. This “Hephthalite
period” in art, with the caftans with a triangular collar folded on the
right, the particular cropped hairstyle, the crowns with crescents,
have been found in many of the areas historically occupied and
ruled by the Hephthalites,
in Sogdia, Bamyan (modern Afghanistan), or in Kucha in
the Tarim Basin (modern Xinjiang, China). This points to a
“political and cultural unification of Central Asia” with similar
artistic styles and iconography, under the rule of the Hephthalites.
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16,77%, 17,98% u 19,05%, B KI' — 9,06%, 9,14% u 10,41% (8 3I' P<0,01-0,001). Kpyrosas
TPeHUPOBKA pa3BUBaeT (pu3MUecKre KauecTBa IOHbIX TEHHHCHCTOB [IOUTH B /iBa pasa 3¢ deKTrBHee
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HauasIbHasi IOZIrOTOBKA; FOHbIE CTIOPTCMEHBI; NeZlar0rnuecKui SKCIIepiMeHT

ILYOSOVA
mKosn ~ DepraHcKoH,
TPaJLIIOHHON METOAVKH.
1. KIRISH
Introduction

stol tennisi - yuqori tezlik, qisqa reaksiya vaqti va cheklangan
maydonda tez-tez yo‘nalish o‘zgartirishni talab giladigan sport turi.
O‘yinchidan bir soniyaning ulushlarida garor gabul qilish, stol
atrofida portlovchi harakatlanish va zarbani aniq bajarish talab
etiladi. Shu sababli tezkorlik, chaqqonlik va egiluvchanlik stol
tennischi jismoniy tayyorgarligining asosiy tarkibiy qismlari
hisoblanadi.

10-12 yosh bu sifatlarni rivojlantirish uchun sensitiv davr
hisoblanadi: bu yoshda harakat koordinatsiyasi va tezkorlik
mashqlarga ayniqsa yuqori sur’atda javob beradi. Biroq
boshlang‘ich tayyorgarlik bosqichida ko‘plab murabbiylar
mashg‘ulotning asosiy qismini texnik tayyorgarlikka ajratadi,
jismoniy sifatlar esa tizimsiz, alohida mashglar orqali
rivojlantiriladi. Natijada mashg‘ulot vaqtidan foydalanish
samaradorligi pasayadi.

Aylanma mashg‘ulot usuli bir mashg‘ulot davomida bir necha
jismoniy  sifatni  stansiyalar = bo‘yicha  navbatma-navbat
rivojlantirish, yuklamani aniq me’yorlash va guruh bilan bir vaqtda
ishlash imkonini beradi. Ammo ushbu usulni aynan 10-12 yoshli
stol tennischilarning yoshga xos xususiyatlari va sport turi
talablariga  moslashtirilgan,  yuklamasi  bosgichma-bosgich
oshiriladigan dasturi ilmiy jihatdan yetarli asoslanmagan.

O‘zbekiston Respublikasi Prezidentining 2020-yil 24-
yanvardagi PF-5924-son va 2020-yil 30-oktabrdagi PF-6099-son
farmonlarida bolalar sportini rivojlantirish va sport zaxirasini
tayyorlash tizimini takomillashtirish ustuvor vazifa sifatida
belgilangan. Mazkur tadqiqot shu vazifalarni ilmiy-uslubiy jihatdan
ta’minlashga garatilgan.

Tadqgiqgot magsadi - aylanma mashg‘ulot usuli asosida 10-12
yoshli stol tennischilarning tezkorlik, chaqqonlik va egiluvchanlik
sifatlarini rivojlantirish dasturini ishlab chigish va uning
samaradorligini tajribada asoslash.

2. ADABIYOTLAR TAHLILI

Literature review

Sport mashg‘ulotini davrlashtirish nazariyasi L.P. Matveyev va
V.N. Platonov ishlarida asoslangan bo‘lib, unga ko‘ra yuklama
moslashuv, rivojlantiruvchi va mustahkamlovchi bosqichlar orqali
izchil oshirilishi kerak. T. Bompa va C. Buzzichelli yosh sportchilar
uchun ham yuklamani bosgichma-bosqich oshirish tamoyilini
asosiy shart sifatida ko‘rsatadi.

Stol tennisining fiziologik talablari M. Kondri¢ va
hammualliflar hamda A. Zagatto va hammualliflar tomonidan tahlil
gilingan. Ular o‘yinning qisqa, yuqori intensiv harakatlar va qisqa
tiklanish oraliglari almashinuvidan iboratligini, shuning uchun
tezkorlik va chagqonlik natija uchun hal qiluvchi ekanini
ta’kidlaydi.

F. Pradas de la Fuente va hammualliflar 9-13 yoshli 352 nafar
stol tennischini tekshirib, yosh ortishi bilan tezkorlik, kuch va
portlovchi  kuch  ko‘rsatkichlari sezilarli  yaxshilanishini,
egiluvchanlik esa o‘yin uslubiga bog‘ligligini aniglagan. Q. Chen

va hammualliflar yosh stol tennischilarda 8 haftalik ko‘p yo‘nalishli
harakat va muvozanat mashqlari yo‘nalish o‘zgartirish tezligini
ishonchli oshirishini ko‘rsatgan.

R. Lloyd va J. Oliver yoshlar jismoniy rivojlanish modelida 10—
12 yoshni tezkorlik va chaqqonlikni rivojlantirishning qulay davri
deb baholaydi. A. Faigenbaum va hammualliflar esa to‘g‘ri
me’yorlangan kuch mashgqlari bolalar uchun xavfsiz va samarali
ekanini isbotlagan.

Aylanma mashg‘ulot samaradorligi bo‘yicha M. Blagojevi¢ va
hammualliflar 11-13 yoshli o‘quvchilarda 15 haftalik aylanma
mashg‘ulot kuch chidamliligi va egiluvchanlikni ishonchli
oshirganini, ammo 4x10 m chaqqonlik testida guruhlararo farq
kuzatilmaganini qayd etgan. Bu natija aylanma mashg‘ulot
mazmuni sport turining o‘ziga xos harakatlari bilan boyitilmasa,
chaqqonlikka ta’siri cheklanishini ko‘rsatadi.

Shunday qilib, adabiyotlarda stol tennisining jismoniy talablari
va aylanma mashg‘ulotning umumiy samarasi yoritilgan. Ammo
aylanma mashg‘ulotni stol tennisiga xos harakatlar bilan
to‘ldirilgan, yoshga qarab tabaqalashtiriigan va yuklamasi
bosqichma-bosqich  oshiriladigan  dasturi  10-12  yoshli
sportchilarda tekshirilmagan. Mazkur tadgiqot aynan shu bo‘shligni
to‘ldiradi.

3. TADQIQOT METODOLOGIYASI

Materials and methods

Asosiy pedagogik tajriba 2025-yil sentabridan 2026-yil
sentabrigacha Farg‘ona (asosiy tadqiqot obyekti), Namangan va
Andijon viloyatlari sport maktablarining boshlang‘ich tayyorlov
guruhlarida o‘tkazildi. Unda boshlang‘ich tayyorgarlik guruhlarida
shug‘ullanuvchi 10, 11 va 12 yoshli jami 150 nafar stol tennischi
ishtirok etdi. Har bir yosh guruhida sportchilar tajriba (TG, n=25)
va nazorat (NG, n=25) guruhlariga ajratildi. Tajriba boshida TG va
NG o‘rtasida 24 ta solishtiruvning birortasida ham ishonchli farq
aniglanmadi: o‘rtacha nisbiy farq 1,99-2,09% (t=0,18-0,64;
P>0,05). Variatsiya koeffitsiyenti barcha testlarda 16-19% bo‘lib,
tanlanma bir jinsli ekanini ko‘rsatdi.

3.1. Tadqiqot dizayni

Tajriba bir yillik mashg‘ulot sikli davomida o‘tkazildi. TG
aylanma mashg‘ulot usuliga asoslangan muallif dasturi bo‘yicha
haftasiga 3 marta (6 akademik soat) shug‘ullandi. NG esa sport
maktabining amaldagi an’anaviy yillik o‘quv dasturi bo‘yicha
mashg‘ulot qildi.

3.2. Aylanma mashg‘ulot dasturi

Mashg‘ulot 40-45 daqgiga davom etib, tayyorlov (8-10 daq),
asosiy (2628 daq) va yakuniy (6-7 daq) gismlardan iborat bo‘ldi.
Asosiy gismda 6 ta stansiya 3 aylana bo‘yicha bajarildi: tezkorlik,
chaqqonlik, egiluvchanlik, koordinatsiya, muvozanat va stol
tennisiga xos maxsus harakatlar stansiyalari. Har bir stansiyada 30—
40 soniya ish va 20—30 soniya dam olish belgilandi, yuklama yurak
urish chastotasi (YuQCh) bo‘yicha nazorat qilindi.

Haftalik siklda ~mashg‘ulotlarning ustuvor yo‘nalishi
navbatlashtirildi: dushanba — tezkorlik, chorshanba — chaqqonlik,
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juma — egiluvchanlik. Mashqlar oddiydan murakkabga tamoyili
asosida tartiblandi va o‘yin elementlari bilan boyitildi. Masalan,
tezkorlik uchun "Joyida tez tizza ko‘tarib yugurish" va "5 m
masofaga start", chaqqonlik uchun "Konuslar orasida zigzag
yugurish" va "Svetofor" o‘yini, egiluvchanlik uchun "Yelka
aylantirish" va "Bilak-panja cho‘zish" mashqlari qo‘llanildi.
Vositalar sifatida konuslar, ikki rangli fishkalar, koordinatsion
yo‘lakcha, gimnastika gilamchasi va to‘plardan foydalanildi.

3.3. Nazorat testlari

Jismoniy tayyorgarlik tajriba boshida va oxirida 8 ta test bilan
baholandi: 3x10 m mokkisimon yugurish (chaqqonlik), 30 m ga
yugurish (tezkorlik), 60 m ga yugurish (tezlik chidamliligi),
gimnastika o‘rindig‘idan oldinga egilish (egiluvchanlik), 150 g
sport anjomini uloqtirish (portlovchi kuch), kurakda yotgan holda
korpus ko‘tarish, yerga tayangan holda qo‘l bukib yozish (kuch

1-jadval
Nazorat testlari bo‘yicha nisbiy o‘sish (NO*, %) va uning ishonchliligi (n=25)
significance (n=25)
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chidamliligi) va 1 daqiga arqonda sakrash (koordinatsion
chidamlilik).

3.4. Statistik tahlil

Har bir ko‘rsatkich uchun o‘rtacha arifmetik gqiymat (%), standart
og‘ish (o) va variatsiya koeffitsiyenti (V) hisoblandi. TG va NG
o‘rtasidagi farq bog‘liq bo‘lmagan tanlanmalar uchun, tajriba boshi
va oxiri o‘rtasidagi o‘zgarish esa bog‘liq tanlanmalar uchun
Styudent t-mezoni bilan baholandi. Natijalarning nisbiy o‘sishi
(NO) hisoblandi.

4. NATIJALAR

Results

Tajriba yakunida TG natijalari barcha yosh guruhlarida NG ga
nisbatan o‘rtacha 1,88 baravar ko‘p o‘sdi (1-jadval). TG da 24 ta
ko‘rsatkichning barchasida o‘sish ishonchli bo‘ldi (P<0,01-0,001),
NG da esa faqat 9 tasida (P<0,05).

Table 1. Relative increase (RI, %) in control test results and its

Test Guruh 10 yosh NO*, % P
3x10 m
mokkisimon TG 13,28 <0,01
yugurish (s)
NG 7,76 >0,05
?SO) m ga yugurish TG 13,98 <0,01
NG 8,16 >0,05
?SO) m ga yugurish TG 13,33 <0,01
NG 7,73 >0,05
Oldinga egilish TG 16,43 <0,01
(sm)
NG 8,98 >0,05
150 g anjomni
ulogirish (m) TG 21,13 <0,001
NG 10,01 <0,05
Korpus ko‘tarish TG 2231 <0,001
(marta)
NG 11,41 <0,05
Qo'l bukib yozish TG 15,68 <001
(marta)
NG 8,97 >0,05
Argonda sakrash,
1 daq (marta) TG 17,99 <0,01
NG 9,44 >0,05

11 yosh NO*, % P 12 yosh NO*, % P
15,45 <0,01 15,77 <0,01
8,12 >0,05 8,65 >0,05
18,09 <0,001 14,95 <0,01
9,13 <0,05 8,22 >0,05
18,31 <0,001 19,52 <0,001
9,65 <0,05 10,09 <0,05
18,47 <0,01 18,50 <0,01
9,45 >0,05 8,94 >0,05
19,11 <0,01 23,75 <0,001
9,94 >0,05 11,34 <0,05
20,23 <0,001 22,60 <0,001
9,49 <0,05 10,67 <0,05
15,75 <0,01 19,81 <0,01
8,36 >0,05 9,46 >0,05
18,42 <0,01 17,48 <0,001
8,95 >0,05 15,92 <0,05

4.1. Tezkorlik va chaqqonlik

Uchta yugurish testida TG da o‘sish 13,28-19,52% ni, NG da
7,73-10,09% ni tashkil etdi. Tezkorlik aynigsa 11 yoshda yaqqol
rivojlandi: 30 m va 60 m ga yugurishda TG da 18,09% va 18,31%
o‘sish qayd etildi (P<0,001). 3x10 m mokkisimon yugurishda NG
ning o‘zgarishi uchala yoshda ham ishonchsiz bo‘ldi (P>0,05), TG
da esa ishonchli (P<0,01).

4.2. Egiluvchanlik

Oldinga egilish testida TG da 16,43-18,50%, NG da 8,94—
9,45% o‘sish kuzatildi. NG da bu o‘zgarish hech bir yoshda
ishonchli darajaga yetmadi (P>0,05).

4.3. Kuch va chidamlilik

Eng yuqori o‘sish kuch testlarida qayd etildi: 12 yoshli TG da
anjomni uloqtirishda 23,75% va korpus ko‘tarishda 22,60%
(P<0,001). Faqgat 12 yoshdagi arqonda sakrash testida guruhlar
natijalari yaqin bo‘ldi (17,48% va 15,92%).

5. MUHOKAMA

Discussion

Tadqiqot natijalari stol tennisiga moslashtirilgan aylanma
mashg‘ulot 10-12 yoshli sportchilarning jismoniy sifatlarini
an’anaviy mashg‘ulotga qaraganda gariyb ikki baravar samaraliroq
rivojlantirishini ko‘rsatdi. Bu natija yuklamani bosqichma-bosqich
oshirish yosh sportchilarda ham barqaror moslashuv beradi, degan
davrlashtirish nazariyasi xulosalariga mos keladi [3; 4; 10].

M. Blagojevi¢ va hammualliflar umumiy aylanma mashg‘ulotda
11-13 yoshli bolalarda chagqonlik bo‘yicha guruhlararo farq
topmagan. Bizning tadqiqotimizda esa chaqqonlik ham ishonchli
rivojlandi. Bu farqni dasturimizdagi mashglar stol tennisiga xos
harakatlar — stol atrofida yon qadamlar, signalga reaksiya, raketka
va to‘p bilan ishlash — bilan boyitilgani bilan izohlash mumkin.
Xuddi shunday, Q. Chen va hammualliflar ham sport turiga xos
ko‘p yo‘nalishli harakatlar yosh stol tennischilarda yo‘nalish
o‘zgartirish tezligini oshirishini ko‘rsatgan.
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TG natijalarining yosh bilan izchil oshib borishi (16,77% dan
19,05% gacha) F. Pradas de la Fuente va hammualliflar qayd etgan
jismoniy sifatlarning yosh bilan rivojlanish qonuniyatiga mos
keladi. Shu bilan birga, NG da o‘sish uch yoshda ham 9-10%
atrofida qoldi. Demak, TG dagi qo‘shimcha o‘sish yosh bilan
bog‘liq tabiiy rivojlanishdan emas, balki qo‘llanilgan dastur
ta’siridan kelib chiqgan.

Tajriba davomida dam olish nisbati hamda yuklamani YuQCh
bo‘yicha nazorat gilish 10-12 yoshli bolalar uchun xavfsiz, ammo
rivojlantiruvchi yuklama berdi. Funksional ko‘rsatkichlardagi
o‘zgarishlar (Genchi +33,86%, Shtange +30,44%, YuQCh
—14,32%) ham buni tasdiglaydi. Bu yondashuv R. Lloyd va J.
Oliver taklif etgan yoshga mos rivojlanish modeli tamoyillariga
javob beradi.

5.1. Tadgiqot cheklovlari

Natijalar guruh o‘rtacha ko‘rsatkichlari asosida tahlil qilindi;
kelgusida individual ma’lumotlar asosida korrelyatsion tahlil
o‘tkazish magsadga muvofiq. Shuningdek, tajriba fagat Farg‘ona
vodiysi sport maktablarida o‘tkazilgani natijalarni boshga
hududlarga umumlashtirishda ehtiyotkorlikni talab giladi.

6. XULOSA

Conclusion

Stol tennisiga xos harakatlar bilan boyitilgan, uch kunlik sikl
(tezkorlik- egiluvchanlik - chaqqonlik) va uch bosqichli yuklama
oshirishga asoslangan aylanma mashg‘ulot dasturi 10-12 yoshli stol
tennischilar uchun samarali ekani tajribada tasdiglandi.

TG da natijalarning o‘rtacha o‘sishi 10, 11 va 12 yoshda 16,77%,
17,98% va 19,05% ni, NG da 9,06%, 9,14% va 10,41% ni tashkil
etdi (TG da P<0,01-0,001); dastur an’anaviy mashg‘ulotdan
o‘rtacha 1,88 baravar samaraliroq bo‘ldi.

Dastur funksional holatni ham yaxshiladi: TG da Shtange sinovi
30,44%, Genchi sinovi 33,86% ga oshdi, YuQCh 14,32% ga
pasaydi (NG da mos ravishda 10,13%, 8,91% va 4,61%).

Dasturni bolalar va o‘smirlar sport maktablarining boshlang‘ich
tayyorgarlik guruhlarida jismoniy tayyorgarlik qismi sifatida
qo‘llash tavsiya etiladi. Aylanma mashg‘ulot qismi 40-45 dagiqa

davom etishi, mashglar esa sport turiga xos harakatlar bilan
to‘ldirilishi lozim.
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Kengaytirilgan inglizcha xulosa / PacwupeHHbili peghepam Ha aH2/1ulickom
s3bIKe

Purpose and research problem

Table tennis requires high speed, short reaction time and frequent
changes of direction in a limited space: the player has to make decisions
within fractions of a second, move explosively around the table and
execute strokes accurately. Speed, agility and flexibility are therefore
the main components of a table tennis player's physical preparation, and
the age of 10-12 years is regarded as a sensitive period for their
development. Circuit training makes it possible to develop several
physical qualities within one session through a sequence of stations,
which suits the initial training stage, and national policy documents on
physical education and sport (Presidential Decrees PF-5924 and PF-
6099 of 2020) give priority to the development of children's sport. The
aim of the study was to develop a circuit training programme for the
speed, agility and flexibility of 10—12-year-old table tennis players and
to verify its effectiveness experimentally.

Materials and methods

The main pedagogical experiment was carried out from September
2025 to September 2026 in the initial training groups of sports schools
in the Fergana (main research site), Namangan and Andijan regions. It
involved 150 table tennis players aged 10, 11 and 12 years; in each age
group the athletes were divided into an experimental group (EG, n=25)
and a control group (CG, n=25). At baseline none of the 24 comparisons
between the groups showed a significant difference (mean relative
difference 1.99-2.09%; t=0.18-0.64; P>0.05), and coefficients of
variation of 16-19% indicated a homogeneous sample. During a one-
year training cycle the EG trained three times a week (6 academic
hours) according to the author's circuit training programme, while the
CG followed the traditional annual curriculum of the sports school.
Each session lasted 40—45 minutes and consisted of a preparatory (8—10
min), main (26-28 min) and final (67 min) part. In the main part six
stations — speed, agility, flexibility, coordination, balance and table-
tennis-specific movements — were completed in three circuits with 30—
40 s of work and 20-30 s of rest, and the load was controlled by heart
rate. The weekly emphasis alternated between speed (Monday), agility
(Wednesday) and flexibility (Friday); exercises were arranged from
simple to complex and enriched with game elements, using cones, two-
coloured markers, an agility ladder, gymnastic mats and balls. Physical
preparedness was assessed at the beginning and at the end of the
experiment with eight tests: a 3x10 m shuttle run, 30 m and 60 m runs, a
forward bend from a gymnastic bench, throwing a 150 g implement, sit-
ups, push-ups and one-minute rope skipping. Means, standard
deviations and coefficients of variation were calculated, differences
were assessed with Student's t-test for independent and dependent
samples, and the relative increase of the results was calculated for each
test.

Results and discussion

At the end of the experiment the results of the EG improved on average
1.88 times more than those of the CG in all age groups. In the EG all 24
indicators improved significantly (P<0.01-0.001), whereas in the CG
only 9 did (P<0.05). In the three running tests the increase was 13.28—
19.52% in the EG and 7.73-10.09% in the CG; speed developed most
markedly at the age of 11, with gains of 18.09% and 18.31% in the 30 m
and 60 m runs (P<0.001), and the change in the 3x10 m shuttle run was
not significant in the CG at any age but significant in the EG (P<0.01).
In the forward bend test flexibility increased by 16.43-18.50% in the
EG and by 8.94-9.45% in the CG, where the change did not reach
significance at any age. The highest gains were recorded in strength
tests: in 12-year-olds of the EG, 23.75% in implement throwing and
22.60% in sit-ups (P<0.001). Only in the rope-skipping test at the age of
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12 were the results of the groups close (17.48% and 15.92%). The
programme also improved the functional state: in the EG the Stange test
increased by 30.44% and the Genchi test by 33.86%, and resting heart
rate decreased by 14.32%, compared with 10.13%, 8.91% and 4.61% in
the CG. The author explains the significant development of agility,
which was not observed in studies of general circuit training, by the
table-tennis-specific movements included in the programme (side steps
around the table, reactions to signals, work with the racket and ball), and
attributes the additional gain in the EG to the programme rather than to
age-related development, because the gain in the CG remained at about
9-10% at all ages.

Conclusion and contribution

A circuit training programme enriched with table-tennis-specific
movements, built on a three-day weekly cycle (speed, flexibility,
agility) and a three-stage increase in load, proved effective for 10-12-
year-old table tennis players. The mean increase in the results was
16.77%, 17.98% and 19.05% at the ages of 10, 11 and 12 in the EG,
compared with 9.06%, 9.14% and 10.41% in the CG (EG: P<0.01-
0.001), so the programme was on average 1.88 times more effective
than traditional training, and it also improved the functional state of the
young athletes. The programme is recommended for the physical
preparation of initial training groups in children's and youth sports
schools, with a circuit part of 40-45 minutes and exercises
supplemented by sport-specific movements. The results were analysed
on the basis of group means and were obtained only in sports schools of
the Fergana Valley, which should be taken into account when
generalising them.
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