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O‘zbekiston Respublikasi Oliy attestatsiya komissiyasi Rayosatining 2025-yil 13-iyundagi Ne371/5-son qgarori bilan
16.00.00 — Veterinariya fanlari hamda 2026-yil 5-martdagi Ne382/5-son qarori bilan 06.00.00 — Qishloq xo‘jaligi
fanlari bo‘yicha dissertatsiyalar asosty 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 Nel701-sonli guvohnomasi asosida nashr etiladi.
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JURNAL HAQIDA

MUASSIS VA NOSHIR “Ilm-fan va innovatsiyalar akademiyasi” MChJ, 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).

RO'YXATDAN O‘TISH O“zbekiston Respublikasi Prezidenti Administratsiyasi huzuridagi Axborot va ommaviy
kommunikatsiyalar agentligi tomonidan berilgan 16.08.2022-yildagi Ne1701-sonli
guvohnoma. Jurnal 2022-yildan nashr etiladi.

OAK QARORLARI O‘zbekiston Respublikasi Oliy attestatsiya komissiyasi Rayosatining 2025-yil
13-iyundagi Ne371/5-son (16.00.00 — Veterinariya fanlari) va 2026-yil 5-martdagi
Ne382/5-son (06.00.00 — Qishloq xojaligi fanlari) qarorlari bilan jurnal dissertatsiyalar
asosiy ilmiy natijalarini chop etish tavsiya etilgan milliy ilmiy nashrlar ro‘yxatiga
kiritilgan (oak.uz).

DOI / CROSSREF Har bir maqolaga Crossref tizimi orqali DOI ragami beriladi. DOI prefiksi: 10.66073.
doi

AGRIS / FAO Noshir — BMT Ozig-ovqat va gishloq xo%jaligi tashkiloti (FAO) AGRIS xalqaro axborot
tizimining rasmiy ma’lumot provayderi; AGRIS ID: UZ1, AGRIS Open Data Set
ishtirokchisi.

DAVRIYLIK VA TILLAR Oyiga bir marta (yiliga 12 son). Maqolalar o‘zbek, rus va ingliz tillarida chop etiladi.

Barcha magqolalar taqrizdan o‘tkaziladi.

LITSENZIYA Ochiq kirish (Open Access). Barcha maqolalar Creative Commons Attribution 4.0
International (CC BY 4.0) litsenziyasi asosida tarqatiladi.

ALOQA refocus.uz « ReFocusJournal@gmail.com * +998 94 516 05 50 - t.me/Research_Focus

Ushbu to‘plamdan “Research Focus” xalqaro ilmiy jurnalining 2026-yil 7-soniga (5-jild) qabul gilingan ilmiy maqolalar
o‘rin olgan.

Jurnalda O‘zbekiston Respublikasi va xorijiy oliy ta’lim muassasalari professor-o‘gituvchilari, 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 tadqiqotchilarning maqolalari ham gabul gilinadi.

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

Eslatma! To‘plamga kiritilgan ilmiy maqolalardagi raqamlar, hisob-kitoblar va ma’lumotlarning haqqoniyligi hamda
keltirilgan igtiboslarning to‘g‘riligi uchun mualliflar shaxsan javobgardirlar.
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TAHRIRIYAT

—— BOSH MUHARRIR

Saloydinov Sardorjon Qodirjon o‘gli — “Ilm-fan va innovatsiyalar akademiyasi” MCh]J, O‘zbekiston.

06.00.00 — QISHLOQ XO‘JALIGI FANLARI

= TAHRIR HAY'ATI RAISI

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

—— RAIS O'RINBOSARLARI

Rashidova Dilbar Karimovna, qishloq xofaligi fanlari doktori (DSc), professor — Paxta seleksiyasi, urugchiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqiqot instituti “Organik paxtachilik” laboratoriyasi mudiri, O‘zbekiston.

Suvanov Boymurod Uralovich, gishloq xofjaligi fanlari doktori (DSc), katta ilmiy xodim — Ozuqa ekinlari ilmiy-tajriba stansiyasi
Agrotexnika va o‘simliklarni himoya qilish bo‘limi boshlig‘, O“zbekiston.

Durdiyev Normat Hasanovich, gishloq xofjaligi fanlari doktori (DSc) — “Toshkent irrigatsiya va gishloq xo%jaligini mexanizatsiyalash
muhandislari instituti” Milliy tadqiqot universiteti “Gidromeliorativ tizimlardan foydalanish” kafedrasi dotsenti, O‘zbekiston.

= TAHRIR HAY'ATI A’ZOLARI

Sherov Anvar Gulamovich, texnika fanlari doktori (DSc), professor — “Toshkent irrigatsiya va qishloq xo‘jaligini mexanizatsiyalash
muhandislari instituti” Milliy tadqiqot universiteti “Gidromeliorativ tizimlardan foydalanish” kafedrasi mudiri, Ozbekiston.

Abduraxmanov Ubaydulla Zulfiqorovich, gishloq xo‘jaligi fanlari doktori (DSc), katta ilmiy xodim — O‘zbekiston Respublikasi Fanlar
akademiyasi huzuridagi Oliy attestatsiya komissiyasi kotibiyatining qishloq xo‘jaligi va veterinariya fanlari bo‘yicha bosh inspektori,
O‘zbekiston.

Karimov Xusniddin Nagimovich, gishloq xofaligi fanlari doktori (DSc), katta ilmiy xodim — Akademik M.Mirzayev nomidagi
Bog‘dorchilik, uzumchilik va vinochilik ilmiy-tadqiqot instituti “Ofsimliklar fiziologiyasi va agrokimyo” laboratoriyasi mudiri,
O‘zbekiston.

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

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

Baboev Saidmurat Kimsanboevich, biologiya fanlari doktori (DSc), professor — O‘zbekiston Respublikasi Fanlar akademiyasi Genetika
va osimliklar eksperimental biologiyasi instituti “Donli ekinlar genetikasi, seleksiyasi va urug‘chiligi” laboratoriyasi mudiri,
O‘zbekiston.

Nazarov Xudayberdi Kuydimuratovich, qgishloq xo‘jaligi fanlari doktori (DSc) — Toshkent davlat agrar universiteti “Qishloq xo%aligi
ekinlari genetikasi, seleksiyasi va urug‘chiligi” kafedrasi dotsenti, O‘zbekiston.

Gafarova Aziza Israilovna, texnika fanlari bo‘yicha falsafa doktori (PhD) — “Toshkent irrigatsiya va qishloq xofjaligini
mexanizatsiyalash muhandislari instituti” Milliy tadqiqot universiteti katta o‘qituvchisi, O‘zbekiston.

Ganiyev Sanjar Ernazarovich, gishloq xofjaligi fanlari bo‘yicha falsafa doktori (PhD), dotsent — Samarqand davlat veterinariya
meditsinasi, chorvachilik va biotexnologiyalar universiteti Toshkent filiali Agrobiologiya va dorivor o‘simliklar yetishtirish kafedrasi
dotsenti, O‘zbekiston.

Idrisov Xusanjon Abdujabborovich, gishloq xo‘jaligi fanlari bo‘yicha falsafa doktori (PhD), dotsent — Fargona davlat universiteti
Mevachilik va sabzavotchilik kafedrasi dotsenti, O‘zbekiston.

Mamedov Normuxammad Mardanovich, qishloq xofjaligi fanlari bo‘yicha falsafa doktori (PhD) — Paxta seleksiyasi, urug‘chiligi va
yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti “Organik paxtachilik” laboratoriyasi katta ilmiy xodimi, O‘zbekiston.

Yakubov Muzaffar Matyakubovich, gqishloq xo%aligi fanlari bo‘yicha falsafa doktori (PhD) — Paxta seleksiyasi, urug‘chiligi va
yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti “Organik paxtachilik” laboratoriyasi katta ilmiy xodimi, O‘zbekiston.

Yaxyoeva Nafisa Nuriddinovna, gishloq xo%aligi fanlari bo‘yicha falsafa doktori (PhD) — Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqiqot instituti “Aqlli gishloq xo%jaligi texnologiyalari” laboratoriyasi katta ilmiy xodimi, O‘zbekiston.

Mamatqulova Lobar O‘rolovna, gqishloq xofaligi fanlari bo‘yicha falsafa doktori (PhD) — Termiz davlat muhandislik va
agrotexnologiyalar universiteti Agronomiya, seleksiya va urug‘chilik kafedrasi katta o‘gituvchisi, O‘zbekiston.
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Rayimberdiyev Xolyigit Abduraxmanovich, gishloq xofjaligi fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Paxta
seleksiyasi, urug'chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti Sirdaryo ilmiy-tajriba stansiyasi direktori,
O‘zbekiston.

Xamidova Shaxnoza Muxamadxanovna, gishloq xofjaligi fanlari bo‘yicha falsafa doktori (PhD) — “Toshkent irrigatsiya va gishloq
xo%aligini mexanizatsiyalash muhandislari instituti” Milliy tadgiqot universiteti “Gidromeliorativ tizimlardan foydalanish” kafedrasi
dotsenti, O‘zbekiston.

Gadayev Nodirjon Nosirjonovich, texnika fanlari bo‘yicha falsafa doktori (PhD) — “Toshkent irrigatsiya va gqishloq xo%aligini
mexanizatsiyalash muhandislari instituti” Milliy tadqiqot universiteti “Gidromeliorativ tizimlardan foydalanish” kafedrasi dotsenti,
O'zbekiston.

Raximov Avazbek Xolmamatovich, qgishloq xo%aligi fanlari doktori (DSc), katta ilmiy xodim — Toshkent davlat agrar universiteti
O‘quv-ilmiy tajriba bo‘limi bosh mutaxassisi, Ozbekiston.

Avtonomov Viktor Aleksandrovich, gishloq xo%aligi fanlari doktori (DSc), professor — Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqiqot instituti Markerlarga asoslangan g‘o‘za navlari seleksiyasi laboratoriyasi mudiri, O‘zbekiston.

Amanturdiev Alisher Balkibovich, qishloq xo%aligi fanlari doktori (DSc), professor — Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqiqot instituti laboratoriya mudiri, O‘zbekiston.

Amanturdiev Shavkat Balkibaevich, gishloq xofjaligi fanlari doktori (DSc), katta ilmiy xodim — Paxta seleksiyasi, urug'chiligi va
yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti Beda seleksiyasi va urug‘chiligi laboratoriyasi mudiri, Ozbekiston.

Kozubaev Shuxrat Sattardjanovich, gishloq xo%aligi fanlari doktori (DSc), professor — Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqiqot instituti “G‘o‘za urug‘chiligi va urug‘shunosligi” laboratoriyasi mudiri, O‘zbekiston.

Jalolov Xurshidbek Xurram o‘gli, gishloq xo%aligi fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Paxta seleksiyasi,
urug‘chiligi va yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti ilmiy kotibi, O‘zbekiston.

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

Kurbonov Abrorjon Yorkinovich, gishloq xofaligi fanlari doktori (DSc), katta ilmiy xodim — Paxta seleksiyasi, urug‘chiligi va
yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti “G‘o‘za biotexnologiyasi” laboratoriyasi mudiri, O‘zbekiston.

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

Ravshanov Azam Erkinovich, gishloq xofjaligi fanlari doktori (DSc), katta ilmiy xodim, professor — Paxta seleksiyasi, urug‘chiligi va
yetishtirish agrotexnologiyalari ilmiy-tadqiqot instituti Tola texnologiyasi laboratoriyasi mudiri, O‘zbekiston.

Tungushova Dilbar Abdukayumovna, gishloq xo‘jaligi fanlari doktori (DSc), professor — Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqiqot instituti Agroinnovatsiyalar va trening markazi bo‘lim boshlig‘i, Ozbekiston.

Xalikova Maloxat Babamuradovna, gishloq xo%aligi fanlari doktori (DSc), professor — Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqiqot instituti laboratoriya mudiri, O‘zbekiston.

Xalikov Baxodir Meylikovich, gishloq xofjaligi fanlari doktori (DSc), professor — Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqiqot instituti laboratoriya mudiri, O‘zbekiston.

Nurmatov Shermat, qgishloq xo‘jaligi fanlari doktori (DSc), professor — Paxta seleksiyasi, urug'chiligi va yetishtirish agrotexnologiyalari
ilmiy-tadqiqot instituti “Tuproqni eroziyadan himoya qilish, uning meliorativ holatini yaxshilash va agroekologiya” laboratoriyasi
yetakchi ilmiy xodimi, O‘zbekiston.

Babaev Yashin Amanovich, gishloq xofaligi fanlari doktori (DSc), professor — Paxta seleksiyasi, urug‘chiligi va yetishtirish
agrotexnologiyalari ilmiy-tadqiqot instituti direktorining ilmiy ishlar va innovatsiyalar bo‘yicha o‘rinbosari, O‘zbekiston.

Axtamova Munira Tuychiyevna, gishloq xo‘jaligi fanlari bo‘yicha falsafa doktori (PhD) — Samarqgand davlat veterinariya meditsinasi,
chorvachilik va biotexnologiyalar universiteti “Xususiy zootexniya va yaylov chorvachiligi” kafedrasi assistenti, Ozbekiston.

Mamatov Baxtiyor Salimovich, gishloq xofjaligi fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Qorako‘lchilik va cho'l
ekologiyasi ilmiy-tadqiqot instituti “Cho‘l-yaylov qo‘ychiligi” bolimi mudiri, O‘zbekiston.

16.00.00 — VETERINARIYA FANLARI

—— TAHRIRIYAT KENGASHI RAISI

Yuldoshev Xojiakbar Toshpo‘latovich, biologiya fanlari bo‘yicha falsafa doktori (PhD) — Veterinariya ilmiy-tadgiqot instituti direktori,
O‘zbekiston.

=== TAHRIRIYAT KENGASHI A’ZOLARI

Azimov Jaloliddin Azimovich, biologiya fanlari doktori (DSc), professor — O‘zbekiston Respublikasi Fanlar akademiyasi akademigi,
Zoologiya instituti, Ozbekiston.
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Djabbarov Shuxrat Abdumajidovich, veterinariya fanlari doktori (DSc), professor — Veterinariya va chorvachilikni rivojlantirish
go‘mitasi, O‘zbekiston.

Safarov Alisher Abduqahor o‘g’li, biologiya fanlari doktori (DSc), dotsent — Veterinariya va chorvachilikni rivojlantirish qo‘mitasi,
O‘zbekiston.

Yunusov Xudoynazar Beknazarovich, biologiya fanlari doktori (DSc), professor — Samarqand davlat veterinariya meditsinasi,
chorvachilik va biotexnologiyalar universiteti, O‘zbekiston.

Mavlanov Sabirjon Ibodullaevich, veterinariya fanlari doktori (DSc), professor — Baliqchilik ilmiy-tadgiqot instituti, O‘zbekiston.

Daminov Asadullo Suvonovich, veterinariya fanlari doktori (DSc), professor — Samarqgand davlat veterinariya meditsinasi, chorvachilik
va biotexnologiyalar universiteti, Ozbekiston.

Yuldoshev Nurbek Ergashevich, veterinariya fanlari doktori (DSc), professor — Samarqand davlat veterinariya meditsinasi,
chorvachilik va biotexnologiyalar universiteti Toshkent filiali, O‘zbekiston.

Ruzimurodov Muxiddin Axrorovich, veterinariya fanlari nomzodi, professor — Veterinariya ilmiy-tadgiqot instituti, O‘zbekiston.

= TAHRIR HAY'ATI A'"ZOLARI

Salimov Xait Salimovich, veterinariya fanlari doktori (DSc), professor — Veterinariya ilmiy-tadqiqot instituti, Ozbekiston.
Gafurov Aktam Gafurovich, veterinariya fanlari doktori (DSc), professor — Veterinariya ilmiy-tadqiqot instituti, O‘zbekiston.
Elmurodov Bozorboy Aktamovich, veterinariya fanlari doktori (DSc), professor — Veterinariya ilmiy-tadqiqot instituti, O‘zbekiston.

Mamadullayev Gulmurod Hamidovich, veterinariya fanlari doktori (DSc), professor — Veterinariya ilmiy-tadqgiqot instituti,
O‘zbekiston.

Kuldoshev Otamurod Urazovich, veterinariya fanlari doktori (DSc), professor — Veterinariya ilmiy-tadqiqot instituti, O‘zbekiston.

Eshburiyev Baxtiyar Mamatqulovich, veterinariya fanlari doktori (DSc), professor — Samarqand davlat veterinariya meditsinasi,
chorvachilik va biotexnologiyalar universiteti, O‘zbekiston.

Salimov Ilxom Xayitovich, veterinariya fanlari doktori (DSc), professor — Veterinariya ilmiy-tadqiqot instituti, O‘zbekiston.

Eshburiyev Sobir Baxtiyorovich, veterinariya fanlari doktori (DSc), dotsent — Samarqgand davlat veterinariya meditsinasi, chorvachilik
va biotexnologiyalar universiteti, Ozbekiston.

Qurbonov Feruz Enadullaevich, veterinariya fanlari doktori (DSc), dotsent — Samarqgand davlat veterinariya meditsinasi, chorvachilik
va biotexnologiyalar universiteti, Ozbekiston.

Djurayev Olimjon Axrorovich, veterinariya fanlari nomzodi, katta ilmiy xodim — Veterinariya ilmiy-tadqiqot instituti, Ozbekiston.
Ismatova Ra’'no Asadovna, veterinariya fanlari nomzodi, katta ilmiy xodim — Veterinariya ilmiy-tadqiqot instituti, O‘zbekiston.
Bo‘tayev Maxmud Qarshievich, veterinariya fanlari nomzodi, katta ilmiy xodim — Veterinariya ilmiy-tadqiqot instituti, O‘zbekiston.
Axmedov Baxadir Nazarovich, veterinariya fanlari nomzodi, katta ilmiy xodim — Veterinariya ilmiy-tadqiqot instituti, Ozbekiston.

Pulotov Faxriddin Sayfiddinovich, veterinariya fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Veterinariya ilmiy-tadgiqot
instituti, O‘zbekiston.

Ulug‘'muradov Azamat Daminovich, veterinariya fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Veterinariya ilmiy-tadqiqot
instituti, O‘zbekiston.

Isayev Jasur Muaffarovich, veterinariya fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Veterinariya ilmiy-tadqiqot
instituti, O‘zbekiston.

Navruzov Nurali Itolmasovich, veterinariya fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Veterinariya ilmiy-tadqgiqot
instituti, O‘zbekiston.

Safarov Xurshid Abdurajabovich, veterinariya fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Veterinariya ilmiy-tadgiqot
instituti, O‘zbekiston.

Murodov Xurshid Uktamovich, veterinariya fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Veterinariya ilmiy-tadqiqot
instituti, O‘zbekiston.

Hamroqulov Nuriddin Shokir o‘g'li, veterinariya fanlari bo‘yicha falsafa doktori (PhD), katta ilmiy xodim — Veterinariya ilmiy-tadqgiqot
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TeXHUIEeCKUM HaykaM — JIoreHT Kadeapsl 9KCILIyaTalluy

U POMeIMOPATUBHBIX cucTeM HaIloHaJIbHOTO MCCIe0BaTEIbCKOTO
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Raximov Avazbek Xolmamatovich, Doctor of Agricultural Sciences
(DSc), Senior Researcher — Chief Specialist, Educational and Scientific
Experimental Division, Tashkent State Agrarian University, Uzbekistan.

Avtonomov Viktor Aleksandrovich, Doctor of Agricultural Sciences
(DSc), Professor — Head of the Laboratory of Marker-Assisted Cotton
Variety Breeding, Research Institute of Cotton Breeding, Seed
Production and Cultivation Agrotechnologies, Uzbekistan.

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

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

Kozubaev Shuxrat Sattardjanovich, Doctor of Agricultural Sciences
(DSc), Professor — Head of the Cotton Seed Production and Seed
Science Laboratory, Research Institute of Cotton Breeding, Seed
Production and Cultivation Agrotechnologies, Uzbekistan.

Jalolov Xurshidbek Xurram o‘g‘li, Doctor of Philosophy (PhD) in
Agricultural Sciences, Senior Researcher — Scientific Secretary,
Research Institute of Cotton Breeding, Seed Production and Cultivation
Agrotechnologies, Uzbekistan.

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

Kurbonov Abrorjon Yorkinovich, Doctor of Agricultural Sciences
(DSc), Senior Researcher — Head of the Cotton Biotechnology
Laboratory, Research Institute of Cotton Breeding, Seed Production
and Cultivation Agrotechnologies, Uzbekistan.

Negmatova Surayyo Teshaevna, Doctor of Agricultural Sciences (DSc),
Professor — Chief Researcher, Research Institute of Cotton Breeding,
Seed Production and Cultivation Agrotechnologies, Uzbekistan.

Ravshanov Azam Erkinovich, Doctor of Agricultural Sciences (DSc),
Senior Researcher, Professor — Head of the Fiber Technology
Laboratory, Research Institute of Cotton Breeding, Seed Production
and Cultivation Agrotechnologies, Uzbekistan.

Tungushova Dilbar Abdukayumovna, Doctor of Agricultural Sciences
(DSc), Professor — Head of Division, Agro-Innovations and Training
Center, Research Institute of Cotton Breeding, Seed Production and
Cultivation Agrotechnologies, Uzbekistan.

Xalikova Maloxat Babamuradovna, Doctor of Agricultural Sciences
(DSc), Professor — Head of Laboratory, Research Institute of Cotton
Breeding, Seed Production and Cultivation Agrotechnologies,
Uzbekistan.

Xalikov Baxodir Meylikovich, Doctor of Agricultural Sciences (DSc),
Professor — Head of Laboratory, Research Institute of Cotton Breeding,
Seed Production and Cultivation Agrotechnologies, Uzbekistan.

PaxumoB ABa3bek X0JIMaMaTOBUY, JOKTOP CEIbCKOXO03AHCTBEHHBIX
Hayk (DSc), crapmmii HayIHBIH COTPYAHUK — [JIaBHBIH CIIEI[UaIuCT
y4e6HO-HAyIHOTO OIBITHOTO OTAesa TalIkeHTCKOro roCyJapCTBEHHOTO
arpapHoOro yHUBepPCUTETa, Y30eKucTaH.

ABTOHOMOB BHUKTOD AJIeKCaHAPOBUY, JOKTOP CEIbCKOXO3INCTBEHHBIX
Hayk (DSc), npodeccop — 3aBeayronuii 1a6opaTopuei
MapKep-aCCOLMUPOBAHHON CeJIeKIIUY COPTOB XJIOMIATHUKA
Hay4HO-MCCIe[0BaTeIbCKOT0 NHCTUTYTA CEIEKI[UH, CEMEHOBO/ACTBA 1
arpoTeXHOJIOTUI BRIPAIIMBAHYS XJIOMYATHUKA, Y30€KUCTaH.

AmanTyppues Anumep BarkuGoBUY, TOKTOP CEIbCKOXO3IHCTBEHHBIX
Hayk (DSc), npodeccop — 3aBezyouiuii 1abopaTopueit
Hay4Ho-Hcce[0BaTeIbCKOT0 HHCTUTYTA CEIEKI[UH, CEeMEHOBOACTBA 1
arpoTeXHOJIOTUH BBIPALIMBAHNS XJIOIMYATHHAKA, Y36eKUCTaH.

AmanTypaues IllaBkaT Baaku6aeBud, JOKTOP CEIbCKOXO3IHCTBEHHBIX
Hayk (DSc), crapiunii HayqHbIH COTPYAHUK — 3aBeyIOIuit
sabopaTopueli CeNeKIuN 1 CEMEHOBOCTBA JIOIePHBI
HayuHo-ucce/[0BaTeIbCKOT0 MHCTUTYTA CEJIEKI[UH, CEeMEHOBOJICTBA 1
arpoTeXHOJIOTUH BBIPAITMBAHUA XJI0IYaTHIKA, Y36eKUCTaH.

Kosy6aes lllyxpaTt CaTTapkaHOBUY, JOKTOP CEIbCKOXO3ANUCTBEHHBIX
Hayk (DSc), npodeccop — 3aBeayouuii 1abopaTopreil ceMeHOBOACTBA
U CEMEHOBEeZIeHUS XJIOMYaTHUKA HayqHO-1CCIIeJ0BATENIBCKOTO
VMHCTUTYTA CEeJEeKIUY, CEMEHOBOACTBA U arpOTEXHOIOTUN
BBHIPAI[UBAHUA XJIOMYATHUKA, Y30EKUCTaH.

Kamosnos Xypmugoek Xyppam yriu, nokrop dunocodun (PhD) mo
CeIbCKOX039MCTBeHHBIM HayKaM, CTapIINi Hay4YHBI COTPYJHUK —
VuéHblll cekpeTapb Hay4HO-HMCCIeJ0BATEIbCKOTO NHCTUTYTA
CeJIEKIINU, CEMEHOBO/ICTBA 1 arPOTEXHOJIOTHI BBIPAIIUBAHNUS
XJIOITYaTHUKA, Y30€KNUCTaH.

ABIHAKYJI0B MUP300JUM ABAa30BUY, OKTOP CEIbCKOXO35IHCTBEHHBIX
Hayk (DSc), npodeccop — 3aBeayrouuii 1a6opaTopreil yMHBIX
CeJIbCKOX03CTBEHHBIX TEXHOJIOIMH HayuHo-1ccIe[0BaTeIbCKOTO
MHCTUTYTA CeJIeKIINY, CEMeHOBO/ICTBA U arPOTEXHOJIOT UM
BBIPAILIVMBAHUA XJIOITYAaTHUKA, y36eKI/ICTaH.

Kyp60HOB AGpPOP:KOH EPKMHOBUY, TOKTOP CENbCKOXO3ANCTBEHHBIX
Hayk (DSc), cTapIunii Hay4HbIH COTPYAHUK — 3aBeJyIOIIuit
snaboparoprieil GHOTEXHOJIOTMH XJIOMIaTHUKA
Hay4Ho-HCCIeJ0BaTeIbCKOTO NHCTUTYTA CEIEeKIIUY, CEMEHOBOACTBA U
arpoTeXHOJIOTUH BRIPAITMBAHUA XJI0IYaTHNKA, Y30eKHUCTaH.

HermaroBa Cypaiié TemraeBHa, JOKTOD CETbCKOXO3SHCTBEHHBIX HAYK
(DSc), mpodeccop — I'TaBHBII HAY4IHBII COTPYJHUK
HayuHo-ucce/[0BaTeIbCKOT0 MHCTUTYTA CEJIEKI[UH, CEeMEHOBOJICTBA 1
arpoTeXHOJIOTUH BBIPAITMBAHUA XJI0IYaTHIKA, Y36eKUCTaH.

PaBiaHoB A3aM DPKUHOBUY, [OKTOP CEIbCKOXO3SIHMCTBEHHBIX HAYK
(DSc), cTapInii Hay4HBIM COTPYAHUK, Ipodeccop — 3aBeyIOLMi
snabopaToprell TeXHOJIOTUN BOJOKHA HaydHo-1ccie[oBaTeIbCKOro
WHCTUTYTA CeJIEeKINY, CEMEHOBO/CTBA 1 arpOTEXHOJIOT N
BBIPALMBAHNS XJIOIMYATHUKA, Y30EKUCTaH.

TyHrymosa JJui6ap AGLyKalOMOBHA, IOKTOP CeJIbCKOXO3SCTBEHHBIX
Hayk (DSc), npodeccop — HaganpHuK oTzesa LleHTpa arpoMHHOBAIIIE
U TpeHHHTra HayyHO-ncCIe/[0BaTeIbCKOrO MHCTUTYTA CEJIEeKIUH,
CeMeHOBO/ICTBA U arPOTEXHOJIOTUI BBIPALIMBAHUS XJIOMYaTHHKA,
V3bexucTaH.

XanukoBa Manoxat BaGamypasoBHa, OKTOP CEIbCKOXO3SCTBEHHBIX
Hayk (DSc), mpodeccop — 3aBeayromias 1abopaTopueit
Hay4Ho-mCC/IeJOBaTEIbCKOT0 MHCTUTYTA CeJeKIIUH, CEMEeHOBO/CTBA U
arpoTeXHOJIOTUH BBIPALIMBAHU XJI0IMYaTHNKA, Y36eKUCTaH.

XanukoB Baxoaup MeH/IMKOBUY, JOKTOP CEeJbCKOX03HCTBEHHBIX
Hayk (DSc), npodeccop — 3aBezyroniuii 1abopaTopueit
HayuHo-1ccIe/[0BaTeIbCKOT0 MHCTUTYTA CEIEKI[UH, CEeMEHOBO/ICTBA 1
arpoTeXHOIOTUH BBIPALIMBAHU XJIOMIaTHNAKA, Y36eKUCTaH.
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Nurmatov Shermat, Doctor of Agricultural Sciences (DSc), Professor —
Leading Researcher, Laboratory of Soil Erosion Protection, Land
Reclamation Improvement and Agroecology, Research Institute of
Cotton Breeding, Seed Production and Cultivation Agrotechnologies,
Uzbekistan.

Babaev Yashin Amanovich, Doctor of Agricultural Sciences (DSc),
Professor — Deputy Director for Research and Innovations, Research
Institute of Cotton Breeding, Seed Production and Cultivation
Agrotechnologies, Uzbekistan.

Axtamova Munira Tuychiyevna, Doctor of Philosophy (PhD) in
Agricultural Sciences — Assistant, Department of Special Animal
Husbandry and Pasture Livestock Farming, Samarkand State University
of Veterinary Medicine, Livestock and Biotechnologies, Uzbekistan.

Mamatov Baxtiyor Salimovich, Doctor of Philosophy (PhD) in
Agricultural Sciences, Senior Researcher — Head of the Desert-Pasture
Sheep Breeding Department, Research Institute of Karakul Sheep
Breeding and Desert Ecology, Uzbekistan.

16.00.00 — VETERINARY SCIENCES

= CHAIR OF THE EDITORIAL COUNCIL

Yuldoshev Xojiakbar Toshpo‘latovich, Doctor of Philosophy (PhD) in
Biological Sciences — Director, Scientific-Research Institute of
Veterinary, Uzbekistan.

= MEMBERS OF THE EDITORIAL COUNCIL

Azimov Jaloliddin Azimovich, Doctor of Biological Sciences (DSc),
Professor — Academician of the Academy of Sciences of the Republic
of Uzbekistan, Institute of Zoology, Uzbekistan.

Djabbarov Shuxrat Abdumajidovich, Doctor of Veterinary Sciences
(DSc), Professor — Committee for Veterinary and Livestock
Development of the Republic of Uzbekistan, Uzbekistan.

Safarov Alisher Abduqahor o‘g’li, Doctor of Biological Sciences (DSc),
Associate Professor — Committee for Veterinary and Livestock
Development of the Republic of Uzbekistan, Uzbekistan.

Yunusov Xudoynazar Beknazarovich, Doctor of Biological Sciences
(DSc), Professor — Samarkand State University of Veterinary Medicine,
Livestock and Biotechnologies, Uzbekistan.

Mavlanov Sabirjon Ibodullaevich, Doctor of Veterinary Sciences (DSc),
Professor — Fisheries Research Institute, Uzbekistan.

Daminov Asadullo Suvonovich, Doctor of Veterinary Sciences (DSc),
Professor — Samarkand State University of Veterinary Medicine,
Livestock and Biotechnologies, Uzbekistan.

Yuldoshev Nurbek Ergashevich, Doctor of Veterinary Sciences (DSc),
Professor — Tashkent Branch of Samarkand State University of
Veterinary Medicine, Livestock and Biotechnologies, Uzbekistan.

Ruzimurodov Muxiddin Axrorovich, Candidate of Veterinary Sciences,
Professor — Scientific-Research Institute of Veterinary, Uzbekistan.

= MEMBERS OF THE EDITORIAL BOARD

Hypmartos IllepMaT, JOKTOpP CeIbCKOXO3SHCTBeHHBIX HayK (DSc),
npodeccop — Beaymnii HaydHBIH COTPYSHUK 1a00PATOPUY 3aLIUTHI
TI0YB OT 3PO3UH, YIYyIIIEHUSA NX MEJINOPATUBHOIO COCTOAHUA 1
arposkosiorun HaydHo-uccie[0BaTeIbCKOr0 MHCTUTYTA CeIeKIIUH,
CEeMEHOBOACTBA aI‘pOTeXHO]IOI‘I/If;l BbIpalMBaHUA XJIOITYaTHUKA,
V36eKucTaH.

BabaeB SImH AMaHOBUY, JOKTOP CeJbCKOX03MCTBeHHbIX HayK (DSc),
npodeccop — 3aMecTUTeNb JUPEKTOPa [10 Hay4yHOU paboTe 1
“HHOBaNMAM Hay4HO-HMCCIe[0BaTEIbCKOTO NHCTUTYTA CeIeKIIUH,
CeMeHOBO/ICTBA U arPOTEXHOJIOTUI BBIPALIMBAHUS XJIOMYaTHUKA,
V36eKucTaH.

AxtamoBa MyHupa TyituueBHa, noktop ¢punocopuu (PhD) mo
CeJIbCKOXO03CTBEHHBIM HayKaM — ACCHUCTEHT KadeJpbl YaCTHOU
300TeXHUU U MACTOUIHOIO JKUBOTHOBOACTBA CaMapKaH/CKOTO
rocyZapCTBEHHOTO YHUBEPCUTETA BeTePUHAPHON MeJUIIIHEL,
SKMBOTHOBOZCTBA U GMOTEXHOJOTUH, Y30eKUCTaH.

MamaToB BaxTtuép Canumonud, fokTop dunocodpuu (PhD) mo
CeIbCKOXO03SIHICTBEHHBIM HayKaM, CTapIINi HayYHBIH COTPYAHUK —
3aBeAyIOUIT OTZeI0M IIyCTHIHHO-IIACTOUIIHOTO OBLIEBOACTBA
Hay4uHo-uccIe/[0BaTeIbCKOT0 HHCTUTYTA KapaKyJIeBOJCTBA U
9KOJIOTUHU IyCTHIHb, Y30eKUCTaH.

16.00.00 — BETEPUHAPHbIE HAYKHA

= [MPEOCEOATENNb PEOAKUMNOHHOIO COBETA

H0nzomes Xoxuak6ap TommyaaTosud, gokrop durocodun (PhD) mo
GuonoruyeckuM HaykaMm — JlupekTop BerepuHapHoro
HayIHO-UCCIeL0BATEIbCKOTO NHCTUTYTA, Y30€KUCTAH.

= YJIEHbl PEAAKLUWOHHOIO COBETA

Asumos JKanonuagus A3SuUMoOBHY, JOKTOP Guosorudeckux Hayk (DSc),
npodeccop — AKaZeMHUK AKaZieMun Hayk PecriyGiauky V36eKHUCTaH,
VHCTUTYT 300710TUH, V36eKUCTaH.

Jl:xa66apos IllyxpaT AGQyMa/isKUA0BUY, JOKTOP BeTEPUHAPHBIX HAYK
(DSc), mpodeccop — KoMmuTeT BeTepuHAPUYN U PA3BUTHS
YKMBOTHOBO/ICTBA Pecny6inku V3bekucraH, Y36eKuCTaH.

Cadapos Anvuiep AGAYKaxop yIiu, JOKTOP OUOJIOrMIECKUX HAYK
(DSc), morieHT — KoMuTeT BeTEPUHAPUU U PA3BUTUS YKUBOTHOBO/ICTBA
Pecriy6uky V36eKucTaH, V30eKUCTaH.

0HycoB XyzoiiHasap BekHa3apoBU4, OKTOP GMOJOTMYECKUX HAyK
(DSc), mpodeccop — CamapKaHACKHUI roCyJapcTBEeHHBIN YHUBEPCUTET
BETEPUHAPHON MeUIINHBI, JKUBOTHOBOJCTBA U OMOTEXHOJIOTHH,
V3bexucTaH.

MasnaHoB CaGup:xoH M00Ay11aeBuY, JOKTOP BeTePHHAPHBIX HAyK
(DSc), mpodeccop — Hay4Ho-1CCIeI0BATEIBCKUI MHCTUTYT
prIGoBOACTBA, V30€KUCTaH.

JlamuHOB Acagyino CyBOHOBHUY, JOKTOP BeTepUHAPHEIX HayK (DSc),
npodeccop — CaMmapKaHACKUI rOCyapCTBEHHBIH YHUBEPCUTET
BETEePUHAPHON MeIUIINHBI, JKUBOTHOBOJCTBA 1 OMOTEXHOJIOTHH,
V3bexucTaH.

I0nzomes HypGek DprauieBud, JOKTOp BeTeprHapHbIX Hayk (DSc),
npodeccop — TamkenTckuit prinan CaMmapKaHICKOTO
TOCYyAapCTBEHHOT'O YHUBEPCUTETA BeTepI/IHaPHOﬁ MeaUIIHBI,
YKMBOTHOBOZICTBA U GMOTEXHOIOrUH, V36eKucTaH.

Pysumypoaos MyxuaauH AXpopoBUY, KaHAWJAT BETEPUHAPHBIX HAYK,
npodeccop — BeTeprHapHbII HAYYHO-MCCIeL0BATENbCKII HHCTUTYT,
V3bexucTaH.

= YJIEHbl PEAKLUVWOHHOW KOJMErUNn
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Salimov Xait Salimovich, Doctor of Veterinary Sciences (DSc),
Professor — Scientific-Research Institute of Veterinary, Uzbekistan.

Gafurov Aktam Gafurovich, Doctor of Veterinary Sciences (DSc),
Professor — Scientific-Research Institute of Veterinary, Uzbekistan.

Elmurodov Bozorboy Aktamovich, Doctor of Veterinary Sciences (DSc),
Professor — Scientific-Research Institute of Veterinary, Uzbekistan.

Mamadullayev Gulmurod Hamidovich, Doctor of Veterinary Sciences
(DSc), Professor — Scientific-Research Institute of Veterinary,
Uzbekistan.

Kuldoshev Otamurod Urazovich, Doctor of Veterinary Sciences (DSc),
Professor — Scientific-Research Institute of Veterinary, Uzbekistan.

Eshburiyev Baxtiyar Mamatqulovich, Doctor of Veterinary Sciences
(DSc), Professor — Samarkand State University of Veterinary Medicine,
Livestock and Biotechnologies, Uzbekistan.

Salimov Ilxom Xayitovich, Doctor of Veterinary Sciences (DSc),
Professor — Scientific-Research Institute of Veterinary, Uzbekistan.

Eshburiyev Sobir Baxtiyorovich, Doctor of Veterinary Sciences (DSc),
Associate Professor — Samarkand State University of Veterinary
Medicine, Livestock and Biotechnologies, Uzbekistan.

Qurbonov Feruz Enadullaevich, Doctor of Veterinary Sciences (DSc),
Associate Professor — Samarkand State University of Veterinary
Medicine, Livestock and Biotechnologies, Uzbekistan.

Djurayev Olimjon Axrorovich, Candidate of Veterinary Sciences,
Senior Researcher — Scientific-Research Institute of Veterinary,
Uzbekistan.

Ismatova Ra’no Asadovna, Candidate of Veterinary Sciences, Senior
Researcher — Scientific-Research Institute of Veterinary, Uzbekistan.

Bo‘tayev Maxmud Qarshievich, Candidate of Veterinary Sciences,
Senior Researcher — Scientific-Research Institute of Veterinary,
Uzbekistan.

Axmedov Baxadir Nazarovich, Candidate of Veterinary Sciences,
Senior Researcher — Scientific-Research Institute of Veterinary,
Uzbekistan.

Pulotov Faxriddin Sayfiddinovich, Doctor of Philosophy (PhD) in
Veterinary Sciences, Senior Researcher — Scientific-Research Institute
of Veterinary, Uzbekistan.

Ulug‘muradov Azamat Daminovich, Doctor of Philosophy (PhD) in
Veterinary Sciences, Senior Researcher — Scientific-Research Institute
of Veterinary, Uzbekistan.

Isayev Jasur Muaffarovich, Doctor of Philosophy (PhD) in Veterinary
Sciences, Senior Researcher — Scientific-Research Institute of
Veterinary, Uzbekistan.

Navruzov Nurali Itolmasovich, Doctor of Philosophy (PhD) in
Veterinary Sciences, Senior Researcher — Scientific-Research Institute
of Veterinary, Uzbekistan.

Safarov Xurshid Abdurajabovich, Doctor of Philosophy (PhD) in
Veterinary Sciences, Senior Researcher — Scientific-Research Institute
of Veterinary, Uzbekistan.

Murodov Xurshid Uktamovich, Doctor of Philosophy (PhD) in
Veterinary Sciences, Senior Researcher — Scientific-Research Institute
of Veterinary, Uzbekistan.
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CanumoB XauTt CaauMoOBHY, JOKTOP BeTepuHapHbIX Hayk (DSc),
npodeccop — BeTepuHapHBIN HAyIHO-UCCIEL0BATENbCKUI HHCTUTYT,
V3bekucTaH.

Tadypos Axram 'apypoBud, JOKTOp BeTepuHAPHBIX Hayk (DSc),
npodeccop — BeTepuHapHBIN HAyIHO-UCCIELOBATENbCKUI HHCTUTYT,
V36eKucTaH.

damypozioB Bo3op6oii AKTaMOBHY, JOKTOP BeTepUHapHBIX HayK (DSc),
podeccop — BeTeprHapHbIi HAYYHO-UCCIEL0BATEIbCKIN UHCTUTYT,
V3bexucTaH.

Mawmagynaes I'yamypoa XaMug0B1UY, JOKTOP BeTePUHAPHBIX HAYK
(DSc), mpodeccop — BeTeprHapHBII HAYYHO-HCCIE0BATEIbCKUI
HUHCTUTYT, Y30€KUCTAH.

Kynpgomep OTamMypo/; Ypa3oBud, JOKTOP BeTepUHAPHBIX HayK (DSc),
npodeccop — BeTeprHapHbIH HAyYHO-UCCIeL0BaTeNbCKUI NHCTUTYT,
V36ekucraH.

Smeypues BaxTusap MaMaTKyJI0BUY, JOKTOP BeTePHHAPHBIX HAYK
(DSc), npodeccop — CaMapKaHACKUI roCyJapCTBEHHbIN YHUBEPCUTET
BeTepPUHAPHON MeJUIIMHBI, S)KHBOTHOBOZCTBA U GHOTEXHOJIOTHH,
V3bexucTaH.

CanumoB MixoM XaiiMTOBUY, ZOKTOP BeTepUHAPHBIX HayK (DSc),
npodeccop — BeTeprHapHbIi HAyYHO-UCCIeL0BATENbCKII HHCTUTYT,
V36ekucraH.

3mGypues Cobup baxTuépoBud, JOKTOP BeTepruHAPHBIX Hayk (DSc),
noueHT — CaMapKaH/JCKUI TOCyJapCTBEHHbBIN YHUBEPCUTET
BeTepPUHAPHON MeJUIIIHBI, S)KHBOTHOBOZCTBA U GHOTEXHOJIOTHH,
V3bexucTaH.

KypGonoe ®epy3 DHamy/1aeBud, JOKTOP BeTepUHAPHBIX Hayk (DSc),
poneHT — CaMapKaHZACKUI TOCyAapCTBEHHBIN YHUBEPCUTET
BEeTePHUHAPHOHN MEeAUIINHBI, YXKUBOTHOBOJCTBA U OUOTEXHOJIOT U,
V3bexucTa.

/xypaeB OJMMKOH AXpPOPOBHY, KaH/M/IAT BEeTePUHAPHBIX HayK,
CTapIINi HAyYHBIH COTPYAHUK — BeTepuHapHBIN
HayIHO-UCCIeL0BATENIbCKUN HHCTUTYT, Y30€KUCTAH.

HcmaroBa PabHO AcafoBHA, KaHAU/AT BeTePUHAPHBIX HAYK, CTAPILIMI
Hay4HbII COTPYAHUK — BeTepUHAPHBIII HayYHO-KCCIIeI0BATENbCKII
HUHCTUTYT, Y30€KHUCTAH.

Byraes Maxmyn Kapmuesud, KaHAUAaT BeTeDUHAPHBIX HAYK,
CTapIINil HAYYHBIN COTPYSHUK — BeTepuHapHBIi
HayYHO-UCCIIeJ0BATENIbCKUI NHCTUTYT, Y30€KUCTAH.

Axmegos Baxaaup HasapoBu4, KaHAMAT BeTEPUHAPHBIX HAYK,
CTapUIN HAYYHBIA COTPYAHUK — BeTeprHapHBIi
Hay4HO-KCCJIe/[0BATEIbCKUI HHCTUTYT, V36eKnucTaH.

ITynoroB ®axpuagun CaiidpuaaunoBud, 1oxTop dunocodpun (PhD) mo
BETEePUHAPHBIM HayKaM, CTapIINi HAY4YHBI COTPYLHUK —
BeTepuHapHBIN Hay4YHO-UCCJIE/[0BATEIbCKUN HHCTUTYT, Y30eKUCTaH.

Vayrmypaznos Asamar JJaMuHOBUY, /J0KTOp dunocoduu (PhD) mo
BETEPUHAPHBIM HayKaM, CTapIINi HAYYHBIA COTPYSHUK —
BeTepuHAPHBIN HayYHO-UCCIESOBATENIbCKAN HHCTUTYT, Y30€KUCTaH.

Hcaes JKacyp Myaddaposuy, nokrop dpunocodbun (PhD) no
BeTePHUHAPHBIM HayKaM, CTAPIINK HAYIHBIH COTPYSHUK —
BeTepuHApHBIN HAyIHO-UCCIES0BATENIbCKAN HHCTUTYT, Y30€KUCTaH.

HagpysoB Hypanu UToamacoBud, fokTop duaocodbun (PhD) mo
BeTePHUHAPHBIM HAayKaM, CTApPIINI HAYIHBIH COTPYSHUK —
BeTepuHapHBIH HAyIHO-UCCIELOBATENbCKUN HHCTUTYT, Y30€KUCTAH.

Cacdapos Xypmug A6oaypaxka6osud, okTop dunocoduu (PhD) mo
BeTepUHAPHBIM HayKaM, CTAPIINE HayIHbIH COTPYAHUK —
BeTepuHapHBIH HAyIHO-UCCIEAOBATEIbCKAN HHCTUTYT, Y30€KUCTAH.

Mypopos Xypuug YkTamoBud, JokTop dunocodun (PhD) mo
BeTepUHAPHBIM HayKaM, CTapIInil HAYYHBIN COTPYLHUK —
BeTepuHapHBIN HAyYHO-UCCIE[0BATENbCKUN UHCTUTYT, Y30EKUCTaH.
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Hamroqulov Nuriddin Shokir o‘g’li, Doctor of Philosophy (PhD) in
Veterinary Sciences, Senior Researcher — Scientific-Research Institute
of Veterinary, Uzbekistan.

Baliyev Shavkat Kuchkarovich, Doctor of Philosophy (PhD) in
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dastlabki bosqichlarida istigbolli yordamchi yondashuv sifatida qayd etildi. Kompleks bioxavfsizlik
va veterinariya-sanitariya choralarini birgalikda qo‘llash kasalliklarni nazorat qilishning asosiy sharti
sifatida baholandi.

Kalit so‘zlar: asalarichilik; Amerika chirishi; Yevropa chirishi; Paenibacillus larvae; Melissococcus
plutonius; Varroa destructor; bioxavfsizlik; ko‘chirish (shook swarm) usuli

PYCCKUN
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AnnoTtanus. Llens uccreqoBaHus 3aKII0Yanach B OLEHKE KIMHUKO-DIH300TOJIOTHYECKUX OCOOCH-
HOCTEH aMEepHKaHCKOT0 U eBPOIECKOro THUIIbLA ITYEN, a TAKXKE IPAKTHIECKOH 3 (HEKTUBHOCTH Be-
TEPHHAPHO-CAHUTAPHBIX U JICYeOHBIX MEPOIPHATHIL, IPUMEHIEMBIX IS HX KOHTpois. Mccienosa-
HHS IPOBOJMIIH B ycnoBusX HaydHo-HCCIe10BaTeIbCKOT0 HHCTUTYTA BETEPUHAPHH U B PA3IIHIHBIX
YETOBOJUECKHX XO3HCTBAaX. DNH300THYECKYI0 CHTYALUMIO OLECHMBAIM B HEOJIArONOIYYHBIX H
YCIIOBHO OJIArONOTYYHBIX TYSTHHBIX CEMBSX C HCIIOIb30BaHUEM KIMHIYECKOTO HabIIoIeH s, J1abo-
paTOpHOH IMArHOCTUKH W 3MH300TOJIOTHYECKOro MOHHMTOpHHTa. IlomydeHHbIe NaHHBIE MOKa3aiy,
4TO JNIHTENbHOE coxpaHeHue crop Paenibacillus larvae Bo BHeIIHE# cpesie OCIOKHSET TUKBUIALIHIO
HCTOYHHUKOB HH(EKIMU IIPH aMEePHKAaHCKOM THIIIbLE. EBpOTIEHCKHIl THHIIEI XapaKTepH30BaJICs IIpe-
HMYIIECTBEHHBIM IIOPAKEHUEM OTKPBITOIO PacIuiofia ¥ Ooiee BBIPAKEHHBIM TeUEHHEM IpH Jedu-
LUTEe KOpMa M HEONarompHsATHOM MHKPOKJIMMArte yibs. B ceMbsX, MHBa3MpOBaHHBIX Varroa
destructor, orMedaocs Ooiee TSDKENOE TedeHHe THIIBIIOBEIX Ooue3Hel. [lepecenenne mopaxEHHbIX
ceMell B IpoJie3NH(OUIUPOBAHHEIE YIIbH, YIaJIeHHE 3apaKEHHBIX COTOB, Ne3MH(EKIHS 1 3aMeHa Ma-
TOK JaJi MOJIOKUTEIbHBIN MPaKTHUeCKHH (b (PexT. AHTHOHOTHKOTEpAITHs YMEHbIIAIA BBIPAKCH-
HOCTb KJIIMHIMYECKHX NPH3HAKOB, OTHAKO €€ GECKOHTPOIbLHOE IPUMEHEHNEe Hellenecoo0pasHo n3-3a
pHCKa aHTUMHKPOOHOH PE3UCTEHTHOCTH M OCTATOYHBIX BEIIECTB B IPOIYyKTax muenoBoictsa. O6-
paboTKH Ha OCHOBE MOJIOYHO# CBIBOPOTKH ITOKA3aJIM MEPCIIEKTUBHBIN BCIIOMOTraTeNbHbIN 2 deKT Ha
PaHHUX CTaJUAX €BPOICHCKOro rHUIbLA. B 11e/10M KOMILIEKCHOE coueTanue Mep 6100e30macHOCTH
U BETCPHHAPHO-CAaHUTapPHBIX MEPOIIPUATHH ONpeJieIeHO Kak OCHOBA 3()(peKTHBHOTO KOHTPOJISI 3200-
JIeBaHHU.

KuaroueBbie cji0Ba: MUYETOBOJICTBO; aMEPUKAHCKHMI THHJIEI;, eBporeickuii ramen; Paenibacillus
larvae; Melissococcus plutonius; Varroa destructor; 6uode3onacHocts; Merox nepecesenust (shook

swarm)

1. KIRISH

Introduction

Asalarichilik qishloq xo‘jaligining oziq-ovqat xavfsizligi va
ekotizim barqarorligiga bevosita ta’sir ko‘rsatuvchi muhim
tarmogqlaridan biridir. Asal va boshga biologik mahsulotlar olish
bilan bir qatorda, asalari oilalari entomofil o‘simliklarni changlatish
orqali gishloq xo‘jaligi ekinlarining hosildorligini ta’minlashda
katta ahamiyatga ega. O‘zbekistonda sohani rivojlantirishning
tashkiliy-huquqiy asoslari O‘zbekiston Respublikasi Prezidentining
2017-yil 16-oktabrdagi  PQ-3327-son  “Respublikamizda
asalarichilik tarmog‘ini yanada rivojlantirish chora-tadbirlari
to‘grisida”gi qarorida belgilangan [1].

Asalari oilalarining bakterial kasalliklari orasida Amerika
chirishi (American foulbrood) va Yevropa chirishi (European
foulbrood) epizootologik va iqtisodiy jihatdan alohida ahamiyatga
ega. Amerika chirishining etiologik agenti Paenibacillus larvae
bo‘lib, uning sporali shakllari tashqi muhit omillariga yuqori chid-
amliligi bilan tavsiflanadi [2, 3, 5]. Yevropa chirishining asosiy
qo‘zg‘atuvchisi Melissococcus plutonius bo‘lib, kasallik ko‘proq
ochiq nasl bosqichida namoyon bo‘ladi [4, 9]. Ikkilamchi
mikroflora tarkibida Paenibacillus alvei (avval Bacillus alvei) kabi
bakteriyalar ham uchrashi mumkin.

Varroa destructor invaziyasi asalari oilalarining fiziologik ho-
latini zaiflashtirishi va boshqa patogenlar bilan bog‘liq kasallik ja-
rayonlarini murakkablashtirishi mumkin [6, 7]. Shu sabab chirish
kasalliklarini nazorat qilish faqat bitta davolash vositasiga
tayanmasdan, epizootologik monitoring, erta diagnostika, dezin-
feksiya, zararlangan materiallarni chiqarib tashlash, oilalarni to‘g‘ri
boshgqarish va bioxavfsizlik choralarini bir tizimda qo‘llashni talab
etadi.

Ilmiy adabiyotlarda Paenibacillus larvae sporalarining uzoq
muddat saqlanishi, Amerika chirishining yuqori yuquvchanligi va
kasallik o‘chog‘ini to‘liq bartaraf etishning murakkabligi ko‘p bora
qayd etilgan [2, 3, 5]. Yevropa chirishi esa ko‘pincha bahorgi davr,
oziqa yetishmovchiligi va uyadagi mikroiqlimning buzilishi bilan
bog‘liq holda kuchayishi mumkin [4]. Antibiotiklarni uzoq muddat
yoki nazoratsiz qo‘llash patogenlarda rezistentlik shakllanishi
hamda asal va boshqa mahsulotlarda qoldiq moddalar paydo
bo‘lishi xavfini oshiradi [10].

Mazkur tadgiqotning magsadi Amerika va Yevropa chirishining
klinik-epizootologik xususiyatlarini baholash, kasalliklarning Var-
roa destructor invaziyasi fonida kechishini tahlil qilish hamda
ko‘chirish (shook swarm), dezinfeksiya, medikamentoz va biologik
ishlovlarning amaliy samaradorligini mavjud kuzatuv materiallari
asosida baholashdan iborat.

2. MATERIALLAR VA METODLAR

Materials and methods

Tadqiqotlar Veterinariya ilmiy-tadqiqot instituti sharoitida
hamda turli asalarichilik xo‘jaliklarida olib borildi. Epizootik ho-
latni baholash uchun Amerika va Yevropa chirishi bo‘yicha no-
sog‘lom hamda shartli sog‘lom asalari oilalari kuzatildi. Tadqiqot
yondashuvi klinik kuzatuv, laboratoriya diagnostikasi va epizo-
otologik monitoringni oz ichiga oldi.

Klinik kuzatuvlarda naslning umumiy holati, mum qopqoqlarin-
ing ko‘rinishi, zararlangan lichinkalarning rangi, konsistensiyasi,
hidi va patologik massaning cho‘ziluvchanligi kabi belgilarga e’ti-
bor qaratildi. Epizootologik baholashda kasallikning mavsumiy
namoyon bo‘lishi, 0ziqa ta’minoti, oilaning umumiy kuchi, uyadagi
mikroiglim va Varroa destructor invaziyasi bilan bog‘liq holatlar
hisobga olindi.
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Qarshi kurash choralarini baholashda kasallangan oilalarni
dezinfeksiya qilingan yangi uyalarga ko‘chirish, eski va
zararlangan mumkataklarni chiqarib tashlash, dezinfeksiya
tadbirlari, ona arini almashtirish, dastlabki materialda ko‘rsatilgan
antibiotikli siroplar hamda sut zardobi asosidagi ishlovlardan
keyingi klinik holat kuzatildi. Dastlabki qo‘lyozmada tajriba
guruhlarining aniq soni, laboratoriya protokollarining batafsil
tavsifi va statistik tahlil mezonlari berilmaganligi sababli
samaradorlik ushbu maqolada sifat jihatdan tavsiflandi.

3. NATIJALAR

Results

3.1. Amerika chirishining klinik-epizootologik
xususiyatlari

Kuzatuvlarda Amerika chirishi bilan zararlangan oilalarda
kasallikning yozgi davrda, havo harorati yuqori bo‘lgan va tabiiy
asal yig‘imi kamaygan sharoitlarda faolroq namoyon bo‘lishi qayd
etildi. Bu holat oziqa tanqisligi va asalari oilalarining fiziologik
zo‘riqishi bilan birga kechgan.

Klinik tekshiruvlarda zararlangan lichinkalarda jigarrang
yopishqoq massa hosil bo‘lishi, mum qopqoqlarining ichkariga
botishi va teshilishi, ayrim hollarda o‘ziga xos yelim hidi sezilishi
kuzatildi. Chirigan massaning ipga o‘xshab cho‘zilishi Amerika
chirishini boshqa nasl kasalliklaridan differensial ajratishda muhim
klinik belgi sifatida baholandi. Ushbu kuzatuvlar Paenibacillus lar-
vae bilan bog‘liq Amerika chirishining klassik tavsiflariga mos ke-
ladi [3, 9].

3.2. Yevropa chirishining klinik-epizootologik
xususiyatlari

Yevropa chirishi, asosan, ochiq naslni zararlashi bilan tavsi-
flandi. Kasallik ko‘proq bahor mavsumida va oziga yet-
ishmovchiligi mavjud oilalarda kuzatildi. Zararlangan lichinkalarda
sarg‘ayish, namlanish, segmentatsiyaning yo‘qolishi, nordon hid va
patologik massaning Amerika chirishiga nisbatan kuchsizroq
cho‘ziluvchanligi qayd etildi.

Patologik massa nisbatan tez uzilishi va katakchalardan osonroq
ajralishi bilan farq qildi. Ayrim holatlarda Paenibacillus alvei kabi
ikkilamchi bakterial mikroflora ishtiroki kasallikning klinik ko‘rin-
ishini murakkablashtirishi mumkinligi hisobga olindi. Bu belgilar
Melissococcus plutonius bilan bog‘liq Yevropa chirishining klinik
tavsiflariga mos keladi [4, 9].

3.3. Varroatoz fonida kasalliklarning kechishi

Varroa destructor bilan invaziyalangan asalari oilalarida chirish
kasalliklarining klinik kechishi og‘irroq bo‘lgani kuzatildi. Bunday
oilalarda lichinkalar nobud bo‘lishining ko‘payishi, oilaning tez
zaiflashishi va kasallik belgilari qisqa muddatda kengroq namoyon
bo‘lishi qayd etildi. Ushbu holat Varroa destructor kanasining
asalari salomatligiga ko‘p omilli salbiy ta’siri hamda ikkilamchi in-
feksiyalar bilan bog‘liq xavflar haqidagi ma’lumotlar bilan mos ke-
ladi [6, 7].

3.4. Qarshi kurash chora-tadbirlarining amaliy natijalari

Zooveterinariya tadbirlari orasida kasallangan oilalarni dezin-
feksiya qilingan uyalarga ko‘chirish (shook swarm / peregon usuli)
amaliy jihatdan ijobiy natija ko‘rsatdi. Eski va zararlangan
mumbkataklarni chiqarib tashlash, ona arini almashtirish va uyalarni
oz vaqtida dezinfeksiya qilish infeksiya manbalarini kamaytirishga
hamda sog‘lom nasl rivojlanishini tiklashga yordam berdi.

Dastlabki tadqiqot materialida tetratsiklin, eritromitsin va strep-
tomitsin kabi antibiotik preparatlar qo‘llanilganda klinik belgilarn-
ing kamayishi va nasl tiklanishi kuzatilgani qayd etilgan. Biroq
bunday preparatlarni uzoq muddat yoki nazoratsiz qo‘llash
mikroorganizmlarda rezistentlik rivojlanishi, asalari ichak mikrobi-
otasining buzilishi va asal mahsulotlarida qoldiq moddalar paydo
bo‘lishi bilan bog‘liq xavflarni kuchaytirishi mumkin [10]. Shu
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sabab antibiotiklardan foydalanish fagat amaldagi veterinariya tal-
ablari va mahsulot xavfsizligi me’yorlariga muvofiq amalga oshiri-
lishi lozim.

Sut zardobi asosidagi biologik ishlovlar Yevropa chirishining
dastlabki bosqichlarida ijobiy yordamchi natija ko‘rsatdi. Dastlabki
materialga ko‘ra, bunday ishlovlarning afzalligi ekologik xavfsizlik
va iqtisodiy qulaylik bilan bog‘langan. Biroq ushbu yondashuvning
samaradorligini tasdiqlash uchun nazorat guruhlari, aniq dozalar,
takrorlar va statistik tahlil keltirilgan qo‘shimcha tajribalar zarur.

3.5. Dastlabki qo‘lyozmada keltirilgan davolash sxemasi

ASALARILARNING CHIRISH KASALLIKLARIGA
ANTIBIOTIK BILAN DAVOLASH

Guruh: I (Antibiotk)

| sana: 15052024
Doza: 1g/1l sirop
Qayta ishlov: 5 kundt

3. QAYTA ISHLOV BERISH
5-7 kun oralatib, 2-3 marta
takrorlanadi,

2. DAVOLASH usuLl
Tayyorlangan antiblotikli sirop
uyaga ichki oziglantirci orgali beriladi

1. ANTIBIOTIK ERITMASINI TAYYORLASH
Tetratsikiin 1g /1 lite lig sirop
(shakar siropi 1:1 nisbatda)

DAVOLASH SXEMASI

2-ISHLOV 3-ISHLOV NAZORAT
5-kun 10-kun 15-20 kun

A

Antibiotikli sirop 5 kundan so'ng
bilan birinchi ikkinchi marta

10 kundan so'ng
uchinchi marta yo'qolsa, ola

Kasallik belgilari

4. NATIA ishlov beriladi,
Naslning rivojlanishi tiklanadi, chirigan lichinkalar kamayadi, hisoblanad.
oila kuchayadi.

ishlov beriladi. ishioy beriladi. to'liq sog'lom

1-rasm. Dastlabki materialda keltirilgan antibiotik bilan ishlov berish tart-
ibi ~ Fig. 1. Antibiotic treatment procedure as presented in the primary
study material

Izoh: antibiotik preparatlarini amaliy qo‘llashda amaldagi veter-
inariya talablari, antimikrob rezistentlik xavfi va asal
mahsulotlaridagi qoldiq moddalar bo‘yicha cheklovlar hisobga
olinishi lozim.

4. MUHOKAMA

Discussion

Olingan natijalar Amerika va Yevropa chirishini nazorat qi-
lishda kasallik etiologiyasi va epizootologik xususiyatlarini hisobga
olgan kompleks yondashuv zarurligini ko‘rsatadi. Amerika chi-
rishida sporali qo‘zg‘atuvchining uzoq muddat saqlanishi oddiy
simptomatik davolashning yetarli emasligini tushuntiradi. Shu bois
zararlangan materiallarni chiqarib tashlash, dezinfeksiya va sani-
tariya rejimini qat’iy yuritish kasallik zanjirini uzishda asosiy cho-
ralar qatoriga kiradi [2, 3, 5].

Yevropa chirishida kasallikning ochiq naslda namoyon bo‘lishi,
oziqa va mikroiqlim omillariga sezgirligi oilani umumiy mus-
tahkamlash choralarini muhim qiladi [4]. Tadqiqotda Varroa de-
structor invaziyasi mavjud oilalarda chirish kasalliklari og‘irroq
kechgani kuzatildi; bu asalari salomatligiga bir vaqtning o°zida bir
necha stress omili ta’sir qilishi mumkinligini ko‘rsatadi [6, 7].

Antibiotik preparatlari klinik belgilarni vaqtincha kamaytirishi
mumkin, biroq ular sporali infeksiya manbaini to‘liq bartaraf
etmaydi. Bundan tashqari, rezistentlik va qoldiq moddalar muam-
mosi asalari kasalliklarida kimyoviy davolash imkoniyatlarini che-
klaydi [10]. Shuning uchun medikamentoz yondashuvlar bioxa-
vfsizlik, sanitariya, epizootologik nazorat va xo‘jalik boshqaruvi
bilan birga ko‘rib chiqilishi kerak.

Mazkur tadqgiqot klinik-amaliy va epizootologik kuzatuvlarga
tayangan holda kasalliklarni nazorat qilish choralarining amaliy
ahamiyatini ko‘rsatdi. Olingan natijalarni yanada chuqurlashtirish
uchun keyingi tadqgiqotlarda standart diagnostika protokollari,
oldindan belgilangan natija mezonlari, nazorat guruhlari va statistik
tahlil rejasidan foydalanish maqgsadga muvofiq.
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5. XULOSA

Conclusion

1. Amerika chirishi Paenibacillus larvae qo‘zg‘atuvchisining
chidamli sporali shakllari bilan bog‘liq bo‘lib, infeksiya
manbalarini uzoq muddat saqlab qolishi mumkin; Yevropa chirishi
esa asosan ochiq naslni zararlashi va oziga hamda mikroiglim
omillariga sezgirligi bilan tavsiflanadi. Varroa destructor invaziyasi
mavjud oilalarda chirish kasalliklarining klinik kechishi og‘irlash-
ishi kuzatildi.

2. Kasalliklarni nazorat qilishda oilalarni dezinfeksiya qilingan
uyalarga ko‘chirish, zararlangan mumkataklarni chiqarib tashlash,
dezinfeksiya, ona arini almashtirish va umumiy bioxavfsizlik cho-
ralarini birgalikda qo‘llash amaliy jihatdan magsadga muvofiq.

3. Antibiotik preparatlar klinik belgilarni kamaytirishi mumkin,
biroq rezistentlik va mahsulotlarda qoldiq moddalar xavfi ularning
nazoratsiz qo‘llanilishini cheklaydi. Sut zardobi asosidagi ishlovlar
yordamchi yondashuv sifatida istigbolli bo‘lsa-da, ularning sama-
radorligini miqdoriy va statistik jihatdan tasdiqlovchi qo‘shimcha
nazoratli tajribalar talab etiladi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl pegpepam Ha aHanul-
CKOM s13biKe

Purpose and research problem

Beekeeping is an important branch of agriculture in Uzbekistan, con-
tributing both to the production of honey and other bee products and to
the pollination of entomophilous crops. The organisational and legal
basis for developing the sector is defined by Presidential Resolution
PQ-3327 of 16 October 2017. Among the bacterial diseases of honey
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bee colonies, American foulbrood and European foulbrood are of par-
ticular epizootiological and economic importance. American foulbrood
is caused by Paenibacillus larvae, whose spore forms are highly re-
sistant to environmental factors, while European foulbrood is caused
primarily by Melissococcus plutonius and manifests mainly in the un-
sealed brood stage. Secondary microflora such as Paenibacillus alvei
may complicate the clinical picture. Infestation with Varroa destructor
weakens the physiological state of colonies and may aggravate disease
processes associated with other pathogens. The aim of this study was to
evaluate the clinical and epizootiological characteristics of American
and European foulbrood, to analyse their course against a background
of Varroa destructor infestation, and to assess the practical effectiveness
of the shook swarm method, disinfection, medicinal treatment and bio-
logical treatment on the basis of the available observational material.

Materials and methods

The investigations were carried out at the Scientific-Research Institute
of Veterinary and in various beekeeping farms. To assess the epizooti-
ological situation, colonies affected by American and European
foulbrood and conditionally healthy colonies were observed. The meth-
odological approach combined clinical observation, laboratory diag-
nostics and epizootiological monitoring. Clinical examination focused
on the general condition of the brood, the appearance of the wax cap-
pings, and the colour, consistency, odour and ropiness of the patholog-
ical mass of affected larvae. Epizootiological assessment took into ac-
count the seasonal manifestation of the disease, feed supply, general
colony strength, hive microclimate and the presence of Varroa destruc-
tor infestation. The evaluation of control measures was based on the
clinical state observed after transferring affected colonies into disin-
fected hives, removing old and contaminated combs, carrying out dis-
infection, replacing queens, and applying the antibiotic syrups and
whey-based treatments described in the primary material. Because the
primary manuscript did not report the exact number of experimental
groups, a detailed description of the laboratory protocols, or the criteria
used for statistical analysis, effectiveness is described here in qualita-
tive rather than quantitative terms.

Results and discussion

In colonies affected by American foulbrood the disease was more active
during the summer period, at high air temperatures and when the natural
honey flow had declined; this coincided with feed shortage and physi-
ological stress in the colonies. Clinical examination revealed the for-
mation of a brown viscous mass in affected larvae, sunken and perfo-
rated wax cappings and, in some cases, a characteristic glue-like odour.
The thread-like ropiness of the decayed mass was assessed as an im-
portant clinical sign for differentiating American foulbrood from other
brood diseases, in agreement with the classical descriptions of Paeni-
bacillus larvae infection. European foulbrood was characterised mainly
by damage to the unsealed brood, occurred more frequently in spring
and in colonies with insufficient feed, and presented with yellowing,
moistening and loss of segmentation of the larvae, a sour odour and
weaker ropiness than in American foulbrood; the pathological mass
broke more readily and separated more easily from the cells. In colonies
infested with Varroa destructor the clinical course of foulbrood was
more severe, with increased larval mortality, rapid weakening of the
colony and a broader manifestation of clinical signs within a short pe-
riod. Among the veterinary measures, transferring affected colonies
into disinfected hives (the shook swarm or peregon method) gave a
practically favourable outcome; removing old and contaminated combs,
replacing the queen and disinfecting hives in good time helped to reduce
the sources of infection and to restore healthy brood development. An-
tibiotic preparations such as tetracycline, erythromycin and streptomy-
cin were reported to reduce clinical signs and restore the brood, but their
long-term or uncontrolled use may increase the risk of resistance, dis-
turbance of the bee gut microbiota and residues in bee products; their
use must therefore comply with current veterinary requirements and
product safety standards. Whey-based biological treatments gave a fa-
vourable supportive result at the early stages of European foulbrood,
their advantages being ecological safety and economic convenience,
although confirmation of their effectiveness requires additional experi-
ments with control groups, defined doses, replicates and statistical anal-
ysis.

Conclusion and contribution

American foulbrood is associated with the resistant spore forms of Pae-
nibacillus larvae and may retain sources of infection for a long time,
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whereas European foulbrood mainly damages the unsealed brood and
is sensitive to feed and microclimate factors; in colonies infested with
Varroa destructor the clinical course of both diseases was more severe.
For disease control, the combined application of transferring colonies
into disinfected hives, removing contaminated combs, disinfection,
queen replacement and general biosecurity measures is practically ex-
pedient. Antibiotic preparations may reduce clinical signs, but the risks
of resistance and of residues in bee products limit their uncontrolled
use; whey-based treatments are promising as a supportive approach, alt-
hough additional controlled experiments confirming their effectiveness
in quantitative and statistical terms are required. The contribution of
this work lies in bringing together the clinical, epizootiological and
management aspects of foulbrood control in the conditions of Uzbek
beekeeping farms and in showing that biosecurity and veterinary-sani-
tary measures, rather than chemotherapy alone, form the core of effec-
tive disease control.
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Abstract. This article comprehensively analyses the biology of snakehead and eel-like fish (repre-
sentatives of the Channidae family and the Anguilliformes order), as well as their high economic and
dietary importance in modern intensive fisheries and aquaculture. The article provides a general de-
scription of the main fish species cultivated industrially worldwide and discusses in detail the chem-
ical composition of fish meat, including amino acids essential for human health, omega-3 fatty acids,
and the balance of micro- and macroelements. The main part of the study is devoted to one of the
most pressing problems in eel fish farming today — fungal diseases, particularly dermatomycosis
(saprolegniosis) caused by representatives of the Saprolegnia family. The article scientifically de-
scribes the course of this infection in eel-like fish, the patterns of its spread in aquatic environments,
the ecological and ethological factors contributing to the disease, and its specific clinical signs. In
addition, modern ichthyopathological methods for combating dermatomycosis in snakehead and eel-
like fish, as well as technologies for the application of chemical and biological preparations, are sys-
tematized. Practical recommendations have been developed for fish farms aimed at improving water
quality, carrying out liming procedures (using calcium oxide and calcium hydroxide), implementing
disinfection measures, and enhancing fish immunity, thereby increasing production efficiency.

Keywords: eel; snakehead fish; aquaculture; fish farming; dermatomycosis; saprolegniosis; Sapro-
legnia; fungus; ichthyopathology; fish meat composition; omega-3; amino acids; intensive fish farm-
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Annotatsiya. Ushbu ilmiy maqolada ilonbosh va ilonbaliglar (Channidae oilasi va Anguilliformes
turkumi vakillari) biologiyasi, ularning zamonaviy intensiv baliqchilikdagi va akvakulturadagi
yugqori iqtisodiy hamda dietik ahamiyati kompleks ravishda tahlil gilingan. Maqolada dunyo miqyo-
sida sanoat usulida yetishtirilayotgan asosiy baliq turlarining umumiy tavsifi va baliq go‘shtining
kimyoviy tarkibi, inson salomatligi uchun zarur bo‘lgan aminokislotalar, omega-3 kislotalari, mikro-
va makroelementlar balansi batafsil yoritilgan. Tadqiqotning asosiy qismi ilonbaliqchilik tarmog‘in-
ing bugungi kundagi dolzarb muammolaridan biri bo‘lgan zamburug‘li kasalliklarga, xususan, Sapro-
legnia oilasi vakillari tomonidan qo‘zg‘atiladigan dermatomikoz (saprolegnioz) kasalligiga bag‘ish-
langan. Magqolada ushbu infeksiyaning ilonbaliqlar organizmida kechishi, suv havzalari bo‘ylab
tarqalish qonuniyatlari, kasallikni keltirib chiqaruvchi ekologik va etologik omillar hamda o‘ziga xos
klinik belgilari ilmiy asoslangan holda bayon etilgan. Shuningdek, ilonbosh va ilonbaliqlarda derma-
tomikoz patologiyasiga qarshi kurashishda zamonaviy ixtiopatologik usullar, kimyoviy va biologik
preparatlarni qo‘llash texnologiyalari tizimlashtirilgan. Baliqchilik xo‘jaliklari uchun suv muhitini
sog‘lomlashtirish, ohaklash (kalsiy oksidi va gidroksidi), dezinfeksiya tadbirlarini o‘tkazish va
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baliglar immunitetini oshirishga qaratilgan amaliy tavsiyalar ishlab chiqilgan bo‘lib, ular ishlab
chigarish samaradorligini oshirishga xizmat qiladi.
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AuHoTanus1. B 1aHHOH Hay4HOH CTaTbe KOMIUICKCHO MPOAHATM3UPOBAHBI OHOJIOTHS 3MEErOIOBBIX
u yrpeoOpasHbIX peIO (mpencrasuteneil cemeiictBa Channidae u orpsma Anguilliformes), a Taxxe
UX BBICOKAsl 9KOHOMHYECKas U AUETHIECKasi 3HAUNMOCTh B COBPEMEHHON HHTCHCHBHOU PHIOOBOIUE-
CKOI OTpaciii 1 aKBaKkyJbType. B craThe npuBeeHa o0as XxapakTepHUCTHKa OCHOBHBIX BHIOB PbIO,
BBIPAIMBAEMbIX B IIPOMBIIUICHHBIX MacITabax BO BCEM MUpPE, IIOJPOOHO OCBEICHBI XUMUUECKHI
COCTaB PHIOHOTO MsICa, COZIeprKaHue HEOOXOAUMBIX JUIS 30POBbS YeJIOBEKa aMHHOKHCIIOT, JKUPHBIX
KHUCIIOT oMera-3, a Taioke 6alaHc MUKPO- H MakpodjaeMeHToB. OCHOBHasl 4acTh HCCIEA0OBAaHUS 110-
CBSILIIEHA OJTHOH M3 aKTyaJIbHBIX IIPO0JIEM COBPEMEHHON OTPACIIH pa3BeeHUs yTpeoOpa3HbIX PhIo —
TpHOKOBBIM 3a00JIEBAaHUSIM, B YACTHOCTH JEPMATOMHKO3Y (CaIpoJIETHHO3Y), BEI3BIBAEMOMY IIpeJi-
cTaBuTEIsIMH cemeiictBa Saprolegnia. B crathe Hay4HO 0OOCHOBAHHO H3JIOKEHBI OCOOCHHOCTH Te-
YeHHs JaHHOH MH(EKIHU B OPraHu3Me yrpeoOpasHbIX phI0, 3aKOHOMEPHOCTHU €€ pacipoCTpaHEeHHs
B BOZOEMaX, OKOJIOTHYECKHE U ITOJIOTHYECKUE (haKTOPBI, CHOCOOCTBYIOIINE BOSHUKHOBEHHIO 3200-
JIEBAHMS, @ TAK)KE XapaKTepHbIC KIMHMYECKHE MPH3HaKH. Kpome Toro, cucTeMaTH3npOBaHbl COBpE-
MEHHBIE HXTHOIIATOJIOTHYECKUE METO/BI OOPHOBI C IEPMaTOMHKO30M Y 3MEETOJIOBBIX H yrpeodpas-
HBIX PBIO, TEXHOJOTHMH INPUMEHEHUS XUMUYECKHUX M OHOJIOTMUECKUX IperaparoB. Pa3paboTaHb
[PAKTUYECKUE PEKOMEHAALNM UIl PHIOOBOAYECKUX XO3SHCTB, HANPABICHHBIC HA O370POBIICHHE
BOJIHOH CpEJibl, IPOBEACHHE H3BECTKOBAHMS (OKCHIOM U TMAPOKCHIOM KalblLis), A€3UH(EKINOH-
HBIX MEPONPHATUH U NOBBINIEHHE NMMYHHUTETA PBIO, YTO CIOCOOCTBYET MOBBIICHUIO 3()(EeKTHBHO-
CTH IPOU3BO/ICTBA.

KaroueBnle c10Ba: yrpeoOpa3Hble phIOBI; 3MEEroJIOB; aKBaKy/IbTypa; PHIOOBOACTBO; AEPMATOMH-
KO3; carpojerano3; Saprolegnia; rpiuOOK; MXTHOMATOJOTHS; COCTaB PHIOHOTO MsCa; OoMera-3; aMu-
HOKYICJIOTHI; HHTCHCHBHOE PHIOOBOJICTBO; CAHHTApHs BOJOEMOB; M3BECTKOBAHHE, OKCH KAJIBIIVS,;
npopHIaKTHKa; KINHAYECKHE TIPU3HAKY; ITaTOTeHe3; MULENIH; 300CcTIopa; GOJIE3HH PBIO; METOJBI

JICYCHUA; aHTUCCIITUK; TCPATTHA

1. KIRISH

Introduction

Zamonaviy global ozig-ovqat xavfsizligini ta’minlashda
akvakultura va intensiv baliqchilik tarmogqlari yetakchi o‘rinlardan
birini egallab kelmoqda. Dunyo aholisining tez sur’atlar bilan o‘sib
borishi, tabiiy suv havzalaridagi baliq zaxiralarining kamayishi va
to‘g‘ri ovqatlanish madaniyatining yuksalishi sanoat usulida baliq
yetishtirish texnologiyalarini jadal rivojlantirishni talab etmoqda.
Bugungi kunda dunyo miqyosida sanoat usulida boqilayotgan baliq
turlari juda rang-barang bo‘lib, ular asosan iqlim sharoiti, suvning
sho‘rlanish darajasi, harorati va sun’iy oziqlantirish tizimlariga
moslashuvchanligiga qarab tanlab olinadi. Global akvakulturaning
asosiy qismini karpsimonlar (Cyprinidae), losossimonlar (Salmon-
idae), tilapiyalar (Cichlidae) va laqqasimonlar (Siluriformes) tash-
kil etadi. Shuningdek, so‘nggi yillarda o‘zining yuqori gastronomik
qiymati va tashqi muhit noqulayliklariga chidamliligi bilan ajralib
turadigan ilonbaliqlar (Anguillidae) va ilonboshlar (Channidae)
sanoat usulida yetishtirish obyekti sifatida ommalashmoqda.

Har bir baliq turining sanoat akvakulturasidagi ulushi ularning
biologik xususiyatlari va o°sish sur’atiga bog‘liq. Masalan, oq amur
(Ctenopharyngodon idella), do‘ngpeshona (Hypophthalmichthys)
va oddiy karp (Cyprinus carpio) kabi turlar o‘zining o‘txo‘rligi va
oziqa bazasining arzonligi sababli Osiyo va Yevropa
mamlakatlarida keng tarqalgan bo‘lsa, kamalaksimon forel
(Oncorhynchus mykiss) va Atlantika lososi (Salmo salar) yuqori
harorat nazorati va kislorod resurslarini talab qiluvchi intensiv
resirkulyatsion tizimlarda (UZV) yetishtiriladi. Tilapiya turlari esa
issiq iqlimli hududlarda, yuqori =zichlikda va antropogen
yuklamalarga chidamliligi tufayli hovuzlarda hamda qafaslarda
(sadoq) muvaffaqiyatli parvarish qilinmoqda.

Baliq mahsulotlarining inson ratsionidagi o‘rni ularning ozu-
gaviy qiymati va o‘ziga xos kimyoviy tarkibi bilan belgilanadi.
Baliq go‘shti — yuksak darajada hazm bo‘luvchi, to‘laqonli ogsil-
lar, hayotiy muhim lipidlar, vitaminlar va mineral moddalarning
bebaho manbayidir. Issiqlik bilan ishlov berilganda baliq ogsillari
inson organizmi tomonidan 93-98 % gacha o‘zlashtiriladi; bu
ko‘rsatkich qoramol yoki parrandachilik mahsulotlariga nisbatan
sezilarli darajada yuqoridir. Baliq go‘shti tarkibidagi ogsil miqdori
turning biologik xususiyatlariga qarab 16 % dan 22 % gacha
o‘zgarib turadi. Bu ogsillar tarkibida inson organizmi mustaqil sin-
tez qila olmaydigan barcha muhim aminokislotalar — lizin, me-
tionin, triptofan, treonin, valin, fenilalanin, leytsin va izoleytsin op-
timal proporsiyalarda mavjud.

Baliq go‘shtining eng muhim komponentlaridan biri uning lipid
qismidir. Qishloq xo°jaligi hayvonlari yog‘idan farqli o‘laroq, baliq
yog‘i xona haroratida suyuq holatda oson eriydi va tarkibida ko‘p
to‘yinmagan yog‘ kislotalari, ayniqsa omega-3 guruhiga kiruvchi
kislotalar juda ko‘p. Ushbu kislotalar inson organizmida yurak-qon
tomir tizimi faoliyatini yaxshilash, qondagi xolesterin miqdorini
kamaytirish, miya to‘qimalarining rivojlanishi va immun tizimining
barqarorligini ta’minlashda fundamental rol o‘ynaydi. Aynigsa,
losossimonlar, ilonbaliglar va ayrim lagqasimonlar o‘z tanasida
yugori miqgdorda ushbu foydali yog‘larni to‘plash qobiliyatiga ega.
Baliq go‘shtidagi yog* miqdori turning yoshi, jinsi, mavsumi va
oziqlanish xarakteriga ko‘ra 0,5 % dan (kam yog‘li turlar — sudak,
treska) 30 % dan yuqorigacha (yog‘li turlar — daryo ilonbalig‘i,
ayrim laqqalar) yetishi mumkin.

Kimyoviy tarkibning mikronutrientlar qismiga to‘xtaladigan
bo‘lsak, baliq go‘shti va a’zolari (aynigsa, jigari) A, D, E kabi
yog‘da eruvchi vitaminlar hamda B guruhi (Bi, B2, Bs, B12) vita-
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minlariga juda boy. Mineral moddalardan fosfor, kalsiy, kaliy, mag-
niy, temir, rux, mis va selen elementlari organizm uchun biologik
oson o‘zlashtiriladigan shakllarda bo‘ladi. Dengiz va okean ak-
vakulturasi vakillarida, shuningdek, qalqonsimon bez faoliyati
uchun o‘ta zarur bo‘lgan yod va ftor elementlarining konsen-
tratsiyasi yuqoridir.

Sanoat usulida yetishtirilayotgan baliglarning go‘sht sifati va
uning tarkibi bevosita qo‘llanilayotgan ozuqa aralashmalarining
tarkibiga bog‘liq. Zamonaviy baliqchilikda yuqori samaradorlikka
erishish uchun aminokislotalar va lipidlar ~muvozanati
to‘g‘rilangan, granulalangan ozuqalardan foydalaniladi. Bu esa
baliq go‘shtining tarkibidagi namlik, ogsil va yog* nisbatini doimiy
bir xil me’yorda saqlash, mahsulotning tovar ko‘rinishi va ta’m
xususiyatlarini iste’molchi talablariga mos ravishda shakllantirish
imkonini beradi. Shunday qilib, sanoat akvakulturasi nafaqat yuqori
sifatli ogsil manbayi, balki funksional va parhez taomlar ishlab
chiqarishning asosi hisoblanadi.

2. MAVZUNING DOLZARBLIGI

Relevance of the topic

Ilonbaliglar va ilonboshsimonlar keyingi yillarda jahon akvakul-
turasida eng yuqori iqtisodiy foyda keltiruvchi va istigbolli
obyektlar qatoridan mustahkam joy egalladi. Ilonbaliq (Anguilla)
va mamlakatimiz iqlim sharoitiga moslashgan, chuchuk suv
havzalarida jadal ko‘payayotgan ilonbosh (Channa argus) baliqlari
o‘zining biologik xususiyatlari — atmosfera havosidan qo‘shimcha
nafas olish qobiliyati, suvda kislorod tanqisligiga o‘ta chidamliligi
va juda yuqori zichlikda yashay olish imkoniyatlari tufayli intensiv
baligchilikning eng sevimli obyektiga aylandi. Biroq baliqchilik in-
tensivlashgan sari, ya’ni sun’iy hovuzlarda va yopiq suv aylanma
tizimlarida baliq o‘tqazish zichligi oshirilganda, ekologik muvoza-
natning buzilishi natijasida turli yuqumli, parazitar va mikotik
(zamburug‘li) kasalliklar epidemiyasi kelib chiqishi xavfi ortib
bormoqda. Suv havzalarida baliglarning zich joylashishi patogen
mikroorganizmlarning yuqish zanjirini osonlashtiradi va bu holat
mavzuning dolzarbligini belgilab beruvchi eng asosiy omildir.

Akvakultura sanoatida iqtisodiy zararning eng katta qismi aynan
davolash qiyin bo‘lgan yoki kech aniqlanadigan kasalliklar
hisobiga to‘g‘ri keladi. Ilonboshlar tabiatan yirtqich va harakatchan
bo‘lib, intensiv sharoitda o‘zaro raqobat, saralash (graduatsiya) ja-
rayonlari yoki noo‘rin texnologik aralashuvlar natijasida ularning
teri qoplami va suzgichlari tez-tez mexanik jarohatlanadi. Terining
butunligi buzilishi esa atrof-muhitda, suv qatlamida va hovuz tubid-
agi organik qoldiglarda doimiy mavjud bo‘lgan shartli-patogen
zamburug‘lar uchun ochiq kirish darvozasini yaratadi. Ushbu kasal-
liklar ichida dermatomikozlar, aniqrog‘i Saprolegniaceae oilasiga
mansub quyi zamburug‘lar qo‘zg‘atadigan patologiyalar
ilonbaliqchilik va ilonboshchilik xo‘jaliklariga global miqyosda
og'ir zarbalar yetkazmoqda.

Dermatomikoz kasalligining dolzarbligi shundaki, u nafagat to-
var baliglarining tashqi ko‘rinishi va bozor qiymatini yo‘qqa
chiqaradi, balki inkubatsiya sexlarida baliq uvuldirig‘i va chavoqla-
rining ommaviy qirilib ketishiga (ba’zan 80-100 % gacha) sabab
bo‘ladi. Zamburug® sporalari suv muhitida har qanday haroratda
ham faollashishi mumkin bo‘lib, aynigsa bahor va kuz oylarida,
baliglarning immun tizimi qishki stress yoki harorat o‘zgarishi sab-
abli zaiflashgan davrda ommaviy epizootiya shaklini oladi. Bu esa
0°‘z navbatida baliqchilik korxonalarining barqaror rivojlanishiga
va sarmoyadorlarning daromadlariga to‘g‘ridan-to‘g‘ri tahdid
soladi.

Ushbu muammoning yana bir jihati shundaki, uzoq yillar
davomida akvakulturada dermatomikoz va boshqa mikozlarga
qarshi kurashda eng samarali vosita sifatida qo‘llanib kelingan mal-
axit yashili (malachite green) kabi kimyoviy birikmalar o‘zining
kanserogen va mutagen xususiyatlari tufayli butun dunyoda,
jumladan O‘zbekistonda ham baliqchilikda tagiglangan. Bu taqiq
ichki va eksport bozorlariga yetkazib berilayotgan baliq
mahsulotlarining ekologik tozaligi va inson salomatligi xavfsizlig-
ini ta’minlash maqsadida kiritilgan. Malaxit yashilining
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muomaladan chiqarilishi natijasida ixtiopatologiya to‘g‘ridan-
to‘g‘ri yangi, xavfsiz, samarali va ekologik jihatdan toza bo‘lgan
mugqobil preparatlarni hamda profilaktika usullarini qidirib topish
muammosiga duch keldi. Bugungi kunda dermatomikozga qarshi
kurashish uchun faqatgina kimyoviy ishlov berish emas, balki tiz-
imli biotexnologik usullar, hovuzlar sanitariyasi, gidrokimyoviy re-
jimni boshqarish (masalan, ohak yordamida pH darajasini va dezin-
feksiyani nazorat qilish) va innovatsion dori vositalarini joriy etish
talab etiladi.

Shunday qilib, ilonboshlarda dermatomikoz kasalligining kelib
chigish sabablarini mexanizm darajasida o‘rganish, uning
klinikasini erta bosqichlarda aniqlash metodikasini mukammal-
lashtirish hamda atrof-muhitga va iste’molchilarga zarar yetkaz-
maydigan qarshi kurashish texnologiyalarini ishlab chiqish zamo-
naviy baliqchilik fani va amaliyotining eng dolzarb vazifalaridan
biri hisoblanadi. Ushbu mavzuning ilmiy asosda tadqiq etilishi
respublikamizda baliq yetishtirish hajmini oshirish va eksport salo-
hiyatini mustahkamlashga bevosita xizmat qiladi.

3. DERMATOMIKOZNING ETIOLOGIYASI VA
KLINIK BELGILARI

Aetiology and clinical signs of dermatomycosis

Ilonbosh baliglarida dermatomikoz (amaliyotda ko‘pincha
saprolegnioz deb ham yuritiladi) — Saprolegnia parasitica tomoni-
dan chagqiriladigan, teri, suzgichlar, ko‘z va ba’zan chuqur mushak
to‘qimalarining shikastlanishi bilan tavsiflanuvchi ikkilamchi in-
feksion kasallikdir.

3.1. Kasallikning tarqalishi va sabablari

Dermatomikozning keng tarqalishiga sabab bo‘luvchi birlamchi
omil baliq tanasining mexanik jarohatlanishidir. Ilonbaliglar o‘zla-
rining serharakatligi, xavf tug‘ilganda hovuz tubiga yoki loyga tiqi-
lish odati va intensiv boqilganda oziga uchun agressiv kurashishi
natijasida tez-tez bir-birini tishlaydi yoki hovuz devorlariga, mos-
lamalariga ishqalanish orqali terisining shilliq qavatini va epider-
misini shikastlaydi. Baliq terisidagi shilliq (mutsin) qavati tarkibida
bakteritsid moddalar (lizotsim, immunoglobulinlar) bo‘lib, u tabiiy
himoya to‘sig‘i hisoblanadi. Shilliq qavat va epidermis shi-
kastlanganda, suvda suzib yurgan zamburug‘ zoosporalari jaro-
hatlangan joyga yopishadi (adgeziya) va bir necha soat ichida gifa
(ipchalar) hosil qilib, to‘qima ichiga qarab o°sa boshlaydi.

Kasallikning tarqalishida suv harorati va sifati muhim sabablar-
dan biridir. Saprolegnia zamburug‘lari past haroratlarda (4 °C dan
15 °C gacha) o‘zlarining eng yuqori patogenlik xususiyatini
namoyon etadi. Shu sababli kasallik ko‘pincha gishdan keyingi ba-
hor mavsumida, baliglarning organizmi qishki uyqu va ochlikdan
zaiflashgan, immun tizimi hali to‘liq tiklanmagan davrda ommaviy
tus oladi. Suvda organik moddalarning ko‘payib ketishi, azotli biri-
kmalar (ammiak, nitritlar) konsentratsiyasining ortishi, pH ko‘rsat-
kichining keskin tebranishlari baliq uchun kuchli stress bo‘lib, un-
ing umumiy rezistentligini pasaytiradi va kasallikning hovuz
bo‘ylab tezkor tarqalishiga zamin yaratadi.

3.2. Klinik belgilari

Dermatomikozning klinik manzarasi o°‘ziga xos bo‘lib, uni erta
va kechki bosqichlarda vizual tarzda osongina tashxislash mumkin.

Boshlang‘ich bosqich: baliq tanasining shikastlangan joylarida
(ko‘pincha bosh qismi, suzgichlar asosi, orqa qismi) ingichka, oqish
yoki kulrang rangdagi iplar paydo bo‘ladi. Tashqi ko‘rinishidan bu
iplar suv ostida tarqalgan mayda paxta tolasiga yoki momiqqa
o‘xshaydi. Baliq bu bosqichda bezovta bo‘ladi, hovuz devorlariga
va tubiga ishqalanib, qichishishni kamaytirishga harakat qiladi.

Rivojlangan bosqich: paxtasimon qoplamalar kengayib, o‘zaro
birlashadi va baliq tanasining katta qismini (ba’zan 50 % dan or-
tig‘ini) qoplab oladi. Suv tarkibidagi loy va organik zarralar gifa-
larga yopishishi natijasida oq qoplama sarg‘ish, jigarrang yoki to‘q
kulrang tusga kiradi. Suzgichlar yemirilib, fagat ularning qattiq
nurlari qoladi (suzgichlar chirishi).
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Og‘ir bosqich: zamburug® ko‘z sohasiga o‘tganda ko‘zning
xiralashishi (katarakta) va ko‘rlik kuzatiladi. Gifalar chuqur
mushak qatlamlariga kirib borganda, terida yiringli, qontalash
bo‘lgan chuqur yaralar (yarali dermatomikoz) hosil bo‘ladi. Baliq
oziqlanishdan to‘xtaydi, harakati sekinlashadi, suv yuzasiga yaqin
joyda, ogim sust bo‘lgan burchaklarda harakatsiz qalqib turadi.
Nafas olishi giyinlashadi, chunki patogen ko‘pincha jabralarga ham
o‘tadi va nafas olish yuzasini yopib qo‘yib, asfiksiyaga sabab
bo‘ladi. Oqibatda baliq organizmining osmoregulyatsiya (suv-tuz
balansi) tizimi buzilishi va umumiy intoksikatsiya tufayli ommaviy
o‘lim yuz beradi.

1-rasm. Baliq tanasida zamburug® gifalarining ko‘rinishi
pearance of fungal hyphae on the body of a fish

Fig. 1. Ap-

4. QARSHI KURASH USULLARI

Control methods

Ilonbosh (Channa argus) balig‘ini intensiv yetishtirishda derma-
tomikozga qarshi kurashish murakkab va tizimli yondashuvni talab
etadi, chunki bu tur o‘zining biologik xususiyatlariga ko‘ra
an’anaviy karpsimon baliqlardan farq giladi. Ilonbosh suv yuzasiga
chiqib atmosfera havosidan nafas olishi sababli, suv yuzasida hosil
bo‘ladigan har qanday kimyoviy plyonkalar yoki o‘tkir hidli dori
vositalari uning nafas olish a’zolariga (suprabranxial organ) zarar
yetkazishi mumkin. Shuning uchun qarshi kurash choralari ehtiyot-
korlik bilan, terapevtik dozalarga qat’iy rioya qilgan holda olib
borilishi shart.

Qarshi kurash usullari uchta asosiy yo‘nalishga bo‘linadi: fizik-
mexanik, kimyoviy-terapevtik va biologik usullar.

4.1. Fizik va profilaktik usullar

Eng birinchi navbatda, hovuzlardagi suv almashinuvini
jadallashtirish va filtrlash tizimlarining ishini optimallashtirish za-
rur. Suv tubidagi organik qoldiglar, axlatlar va ozuqa qoldiglari
mexanik usulda muntazam tozalanib turilishi shart, chunki ular
zamburug‘lar ko‘payishi uchun ideal substrat hisoblanadi. Kasallik
belgilari aniglangan baliqlar zudlik bilan umumiy hovuzdan ajratib
olinishi (karantinga olinishi) kerak — bu infeksiya zanjirini uzishga
yordam beradi. Shuningdek, baliglarni saralash va ko‘chirish ja-
rayonida ishlatiladigan barcha anjomlar (to‘rlar, chelaklar) har safar
dezinfeksiya qilinishi lozim.

4.2. Kimyoviy-terapevtik usullar (vannalar va ishlov ber-
ish)

Malaxit yashili tagiqlanganidan keyin, zamonaviy ixti-
opatologiyada  ilonboshlarni  dermatomikozdan davolashda
quyidagi ekologik xavfsiz va samarali kimyoviy birikmalardan foy-
dalanilmoqda.

1. Osh tuzi (NaCl) vannalari — kasallikning boshlang‘ich bos-
qichida eng samarali va xavfsiz usul. Baliglarni 2-3 % li osh tuzi
eritmasida (1 litr suvga 20-30 gramm tuz) 15-20 daqiqa davomida
ushlab turish (vanna qilish) tavsiya etiladi. Tuz eritmasi zamburug*
gifalarini suvsizlantiradi (plazmoliz), ularni o‘ldiradi va ayni pay-
tda baliq tanasida shilliq ajralishini kuchaytirib, jarohatlarning bit-
ishini tezlashtiradi. Bu muolaja 3—5 kun davomida har kuni takror-
lanadi.

2. Kaliy permanganat (KMnOs) — kuchli oksidlovchi
xususiyatga ega bo‘lib, zamburug* mitseliylarini yo‘q giladi. Dav-
olash vannalari uchun 1 : 100 000 nisbatda (100 litr suvga 1 gramm)
eritma tayyorlanadi va baliqlar unda 15-30 dagiqa davomida
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cho‘miltiriladi. Hovuzning o‘ziga to‘g‘ridan-to‘g‘ri ishlov beril-
ganda esa konsentratsiya 1,5-2 mg/l dan oshmasligi kerak.

4.3. Biologik va immunologik usullar

Ilonboshlarning dermatomikozga chidamliligini oshirish uchun
ularning ozuqa ratsioniga maxsus immunomodulyatorlar, masalan,
probiotiklar va vitamin komplekslari (aynigsa, C va E vitaminlari)
qo‘shiladi. Bu moddalar baligning tabiily immun javobini faol-
lashtiradi, terining shilliq qavatidagi bakteritsid ogsillar sintezini
kuchaytiradi; natijada jarohatlar o‘z-o°zidan tez bitadi va zambu-
rug‘ sporalari to‘qimaga o‘rnasha olmaydi.

5. AMALIY TAVSIYALAR

Practical recommendations

Baliqchilik xo‘jaliklarida, xususan ilonbaliq va ilonbosh yet-
ishtiriladigan intensiv hovuzlarda dermatomikoz kasalligining
oldini olish va paydo bo‘lganda to‘g‘ri choralar ko‘rish uchun
quyidagi amaliy tavsiyalarga qat’iy rioya qilish lozim.

Baliglarni tutish, saralash, bir hovuzdan ikkinchisiga o‘tkazish
va tashish jarayonlarida mexanik jarohatlar yetkazishni maksimal
darajada kamaytirish zarur. Ishlatiladigan to‘rlar turg‘un, tugunsiz
va yumshoq materiallardan tayyorlangan bo‘lishi shart. Har qanday
texnologik jarayondan so‘ng, profilaktika maqsadida hovuzga past
konsentratsiyali osh tuzi (0,1-0,2 %) qo‘shish maqsadga muvofiq.

Hovuzlarni muntazam va to‘g‘ri ohaklash. Ohak (kalsiy oksidi
— CaO yoki kalsiy gidroksidi — Ca(OH)2) akvakulturada eng ar-
zon, xavfsiz va samarali dezinfeksiyalovchi vositadir. Bahorgi va
kuzgi mavsum boshlanishidan oldin, hovuzlar bo‘shatilganda,
ularning tubi va devorlariga 1 gektar maydonga 150-200 kg hisobi-
dan so‘ndirilmagan ohak sepilishi shart. Baliq bor hovuzlarda esa
suvning pH darajasini nazorat qilgan holda, har 2 haftada bir marta
kichik dozalarda (10-15 kg/ga) so‘ndirilgan ohak suti ko‘rinishida
kiritish tavsiya etiladi. Bu suvning muhitini biroz ishqoriy tomonga
suradi (pH 7,5-8,2), bu esa kislotali muhitni sevuvchi Saprolegnia
zamburug‘larining rivojlanishini tormozlaydi va suvni organik
moddalardan tozalaydi.

Gidrokimyoviy monitoring. Suv tarkibidagi erigan kislorod mi-
qdori doimiy ravishda 5 mg/l dan yuqori bo‘lishi, ammiak (NHs)
miqdori 0,05 mg/l dan oshmasligi nazorat qilinishi shart. Organik
moddalar to‘planib qolishining oldini olish uchun hovuz tubidagi
suvni va loyni davriy ravishda chiqarib tashlash (sifonlash) tizimini
yo‘lga qo‘yish lozim.

Zichlikni me’yorlashtirish. Hovuz yoki hovuzchalarda baliq
o‘tqazish zichligini belgilangan normativlardan oshirib yubormas-
lik kerak. Haddan tashqari yuqori zichlik baliglar o‘rtasida stressni
kuchaytiradi va kasallikning qisqa vaqt ichida tarqalishiga sabab
bo‘ladi.

Karantin va sanitariya tadbirlari. Xo‘jalikka tashqaridan olib
kelingan har bir yangi baliq partiyasi kamida 14-21 kun davomida
alohida karantin hovuzlarida saqlanishi va ularga 5 % li tuzli van-
nalar yordamida antiparazitar hamda antimikotik ishlov berilishi
shart. Kasallik oqibatida o‘lgan baliglar zudlik bilan hovuzdan
yig‘ib olinishi va xavfsiz joyda kuydirilishi yoki ohak ko‘milgan
chuqurlarda utilizatsiya qilinishi shart; ularning suvda qolib ketish-
iga yo‘l qo‘ymaslik kerak.

6. XULOSA

Conclusion

Ilonbaliglar va ilonboshlar zamonaviy sanoat baliqchiligining
yuqori rentabellikka ega, parhezbop va tez o‘suvchi qimmatli
obyektlari hisoblanadi. Ularning go‘shti inson salomatligi uchun
zarur bo‘lgan mukammal aminokislotalar balansi hamda omega-3
ko‘p to‘yinmagan yog‘ kislotalarining boy manbayidir. Biroq
ushbu baliqlarni intensiv sharoitlarda yuqori zichlikda yetishtirish
texnologiyasi ularning salomatligini doimiy nazorat qilishni va bi-
rinchi navbatda mikotik kasalliklarning oldini olishni talab etadi.

Dermatomikoz kasalligi baliqlarning mexanik jarohatlanishi,
past suv harorati va noqulay gidrokimyoviy sharoitlar oqibatida
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rivojlanuvchi jiddiy patologiyadir. Kasallik erta bosqgichlarda oq
paxtasimon qoplamalar ko‘rinishida namoyon bo‘lib, kechki bos-
qichlarda chuqur to‘gima nekrozlari, osmoregulyatsiyaning
buzilishi va baliglarning ommaviy nobud bo‘lishiga olib keladi.
Malaxit yashili kabi zararli kimyoviy moddalarning taqiqlanganligi
sharoitida, dermatomikozga qarshi kurashda osh tuzi va kaliy per-
manganatdan to‘g‘ri dozalarda foydalanish hamda ozuqa ratsioniga
immunomodulyatorlarni kiritish yuqori samara beradi.

Xo‘jaliklarda muvaffaqgiyatga erishishning bosh omili davolash
emas, balki tizimli profilaktikadir. Hovuzlar tubini davriy ravishda
so‘ndirilmagan ohak bilan dezinfeksiya qilish, suv muhitining bar-
qarorligini ta’minlash va baliqlarga yumshoq munosabatda bo‘lish
orqali dermatomikoz xavfini minimal darajaga tushirish mumkin.
Ushbu ilmiy-amaliy tavsiyalarning ishlab chiqarishga to‘g‘ri joriy
etilishi respublikamiz baliqchilik tarmoqlarining barqarorligi va
iqtisodiy samaradorligini ta’minlashda muhim poydevor bo‘lib xiz-
mat qiladi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl peghepam Ha aHanuu-
CKOM si3biKe

Purpose and research problem

Aquaculture and intensive fish farming occupy a leading place in en-
suring modern global food security. Rapid population growth, the de-
cline of fish stocks in natural water bodies and rising nutritional aware-
ness all demand the accelerated development of industrial fish
production technologies. Global aquaculture is dominated by cyprinids
(Cyprinidae), salmonids (Salmonidae), tilapias (Cichlidae) and catfish
(Siluriformes), while eels (Anguillidae) and snakehead fish (Channi-
dae) have recently become popular objects of industrial cultivation be-
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cause of their high gastronomic value and their tolerance of unfavoura-
ble environmental conditions. Snakehead fish (Channa argus), which is
well adapted to the climate of Uzbekistan and multiplies rapidly in
freshwater bodies, is particularly attractive: it can take additional oxy-
gen from atmospheric air, tolerates oxygen deficiency in water and sur-
vives at very high stocking densities. However, as farming intensifies
and stocking density rises in artificial ponds and recirculating systems,
the ecological balance is disturbed and the risk of infectious, parasitic
and mycotic disease outbreaks grows. Among these, dermatomycosis
— commonly called saprolegniosis and caused by lower fungi of the
family Saprolegniaceae, above all Saprolegnia parasitica — inflicts se-
vere damage on eel and snakehead farms worldwide. The problem is
aggravated by the fact that malachite green, for many years the most
effective agent against mycoses in aquaculture, has been banned in fish
farming worldwide, including in Uzbekistan, because of its carcino-
genic and mutagenic properties. The purpose of this article is therefore
to review the biology and economic importance of snakehead and eel-
like fish, to analyse the causes, spread and clinical picture of derma-
tomycosis in these species, and to systematize the currently available
safe and ecologically acceptable methods of diagnosis, treatment and
prevention.

Materials and methods

The article is an analytical review. It is based on published ichthyopa-
thological literature on fish diseases and fish farming, on data concern-
ing the chemical composition of fish meat and the requirements of in-
dustrial aquaculture, and on clinical observation of diseased snakehead
fish in fish-farming ponds. Clinical assessment relied on the visual signs
of the disease: the appearance, colour and extent of the cotton-like coat-
ing on the body and fins, the condition of the fins, the eyes and the gills,
and the behaviour of the affected fish. The ecological and technological
conditions associated with outbreaks were considered as well — water
temperature, dissolved oxygen and ammonia content, pH, accumulation
of organic matter and stocking density, together with the mechanical
injuries caused by handling, grading and transfer. The control measures
reviewed are grouped into three directions: physical and prophylactic
measures, chemical-therapeutic treatments (baths and pond treatment)
and biological or immunological approaches. Because the review does
not report a controlled experiment, no experimental groups, doses tested
against a control or statistical analysis are presented; the effectiveness
of the measures is described qualitatively on the basis of the literature
and practical observation.

Results and discussion

Dermatomycosis in snakehead fish is a secondary infection caused by
Saprolegnia parasitica that damages the skin, fins, eyes and sometimes
the deep muscle tissue. The primary predisposing factor is mechanical
injury: snakehead fish are active and predatory, they bite one another
when competing for feed, hide in the pond bottom or mud when dis-
turbed, and rub against pond walls and equipment, which damages the
mucous layer and the epidermis. The mucus contains bactericidal sub-
stances such as lysozyme and immunoglobulins and forms the natural
protective barrier; once it is broken, waterborne zoospores adhere to the
wound and within a few hours form hyphae that grow into the tissue.
Water temperature and quality are the second decisive factor: Sapro-
legnia shows its highest pathogenicity at low temperatures, between 4
°C and 15 °C, so outbreaks occur mainly in spring, after the winter pe-
riod, when fish are weakened by fasting and their immune system has
not yet fully recovered. Accumulation of organic matter, rising concen-
trations of ammonia and nitrites and sharp fluctuations of pH act as
strong stressors that lower general resistance and accelerate spread
through the pond. Clinically the disease is easy to recognize. At the in-
itial stage thin whitish or greyish threads resembling cotton wool appear
at injured sites, most often on the head, at the base of the fins and on
the back, and the fish becomes restless and rubs against the walls and
bottom. At the developed stage the cotton-like coatings merge and may
cover more than half of the body; silt and organic particles adhering to
the hyphae turn the coating yellowish, brown or dark grey, and the fins
erode until only their hard rays remain. At the severe stage the fungus
reaches the eye, causing opacity and blindness, hyphae penetrate the
deep muscle layers and produce purulent, haemorrhagic ulcers, the fish
stops feeding, moves slowly and floats motionless near the surface in
areas of weak current. Breathing becomes difficult because the patho-
gen frequently spreads to the gills and covers the respiratory surface,
causing asphyxia; mass mortality follows from disruption of osmoreg-
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ulation and general intoxication. Losses are especially heavy in hatch-
eries, where mortality of eggs and fry may reach 80—100 per cent.
Among the control measures, physical and prophylactic ones proved
fundamental: intensifying water exchange, optimizing filtration, regu-
larly removing organic residues and feed remains from the pond bot-
tom, isolating diseased fish in quarantine and disinfecting all nets and
buckets after each use. Of the chemical treatments that remain permis-
sible after the ban on malachite green, sodium chloride baths are the
most effective and the safest at the early stage — a 2—3 per cent solution
(20-30 g of salt per litre of water) for 1520 minutes, repeated daily for
three to five days, dehydrates the hyphae by plasmolysis, kills them and
at the same time stimulates mucus secretion and accelerates wound
healing. Potassium permanganate acts as a strong oxidizer that destroys
the mycelium; therapeutic baths are prepared at a ratio of 1 : 100 000 (1
g per 100 litres) with immersion for 15-30 minutes, while direct pond
treatment must not exceed 1.5-2 mg/l. Biological and immunological
measures — adding probiotics and vitamin complexes, particularly vit-
amins C and E, to the diet — activate the natural immune response and
increase the synthesis of bactericidal proteins in the skin mucus, so that
wounds heal faster and spores cannot establish themselves in the tissue.
Care is required with all treatments because snakehead fish breathe at-
mospheric air at the water surface, and chemical films or pungent prep-
arations on the surface may damage their suprabranchial respiratory or-
gan.

Conclusion and contribution

Eels and snakehead fish are highly profitable, fast-growing and dieteti-
cally valuable objects of modern industrial fish farming, and their meat
is a rich source of a complete amino-acid balance and omega-3 polyun-
saturated fatty acids. Intensive high-density cultivation, however, re-
quires continuous health monitoring and, above all, prevention of my-
cotic disease. Dermatomycosis develops as a consequence of
mechanical injury, low water temperature and unfavourable hydro-
chemical conditions; it appears at an early stage as white cotton-like
coatings and at a late stage leads to deep tissue necrosis, disruption of
osmoregulation and mass mortality. Now that harmful chemicals such
as malachite green are banned, the correct use of sodium chloride and
potassium permanganate at proper doses, together with the inclusion of
immunomodulators in the diet, gives good results. The main factor of
success on a farm is not treatment but systematic prevention: periodic
disinfection of the pond bottom with quicklime, maintenance of a stable
water environment and gentle handling of the fish can reduce the risk
of dermatomycosis to a minimum. The contribution of this review lies
in bringing together, for the conditions of fish farms in Uzbekistan, the
biological, ecological, clinical and management aspects of saprolegnio-
sis control, and in setting out a practical, malachite-green-free scheme
of prevention and treatment that farms can apply directly.
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MEPHOCTH PaCIIpOCTPAHCHHUS B arpOSKOCUCTEMAX. YCTaHOBJ'ICHO, YTO KJIMMAaTUYECKUE U THAPOJIOTHU-
YCCKUEC YCIIOBUA CDCpl"aHCKOﬁ JOJIMHBI OKa3bIBaIOT CYIIECTBEHHOC BIINAHUE HA SITU300TOJIOTUICCKUE

HPOLIECCHI TPEMATO/I030B.

KuroueBble ci10Ba: TpeMaTon036l; (BacIionés; TUKPOLEeIno3; MapaM(prUCTOMaTO3; arpOdKOCUCTEMA;
MOMYJIALHsS; OMOIKOJIOTHSL; KPYIHBIA pOraThlil CKOT; MPOMEXYTOUHbINH x03suH; Lymnaeidae; ®ep-

TaHCKas JOJIMHa

1. KIRISH

Introduction

Qoramollar trematodozlari dunyo chorvachiligida keng tarqal-
gan parazitar kasalliklar qatoriga kiradi. Ushbu kasalliklar
mahsuldorlikning pasayishi, o‘sish va rivojlanishning sustlashuvi,
reproduktiv ko‘rsatkichlarning yomonlashuvi hamda iqtisodiy
zararlarning ortishiga sabab bo‘ladi. Trematodozlar tarqalishida
parazitlar biologiyasi, oraliq xo‘jayinlarning ekologiyasi va tashqi
muhit omillari muhim ahamiyat kasb etadi.

Farg‘ona vodiysi sug‘oriladigan dehqonchilik, rivojlangan
chorvachilik va murakkab irrigatsiya tizimlari bilan ajralib turadi.
Ushbu sharoitlar trematodalarning rivojlanishi uchun qulay
ekologik muhit yaratadi. Shuning uchun mintaqada trematodoz
qo‘zg‘atuvchilarining populyatsion-bioekologik xususiyatlarini
o‘rganish muhim ilmiy va amaliy ahamiyatga ega.

2. MAVZUNING DOLZARBLIGI

Relevance of the topic

Qoramollar trematodozlari dunyoning ko‘plab mamlakatlarida
chorvachilikka sezilarli iqtisodiy zarar yetkazuvchi invazion kasal-
liklar qatoriga kiradi. Ko‘plab tadgiqotchilarning ma’lumotlariga
ko‘ra, fassiolyoz va paramfistomatoz kasalliklari hayvonlarda
mahsuldorlikning pasayishi, ozuqa moddalari o‘zlashtirilishining
buzilishi, jigar va ovqat hazm qilish tizimida patologik o‘zgarishlar
rivojlanishi hamda reproduktiv ko‘rsatkichlarning yomonlashishiga
sabab bo‘ladi. Shu jihatdan trematodozlar veterinariya
parazitologiyasining dolzarb muammolaridan biri hisoblanadi.

Adabiyotlarda qayd etilishicha, qoramollarda trematodozlarni
asosan Fasciola hepatica, Fasciola gigantica va Paramphistomum
cervi qo‘zg‘atadi. Ushbu parazitlarning rivojlanish sikli murakkab
bo‘lib, oraliq xo‘jayin sifatida Lymnaeidae oilasiga mansub mol-
lyuskalar ishtirok etadi. Trematodalarning biologik rivojlanishi ha-
rorat, namlik, yog‘ingarchilik, suv havzalari va sug‘orish tizimla-
rining holatiga bevosita bog‘liq bo‘lib, ularning populyatsion
dinamikasi ekologik omillar ta’sirida shakllanadi.

So‘nggi yillarda olib borilgan ilmiy tadqiqotlar sug‘oriladigan
agroekotizimlarda trematodozlarning tarqalish darajasi tabiiy yay-
lovlarga nisbatan yuqoriroq ekanligini ko‘rsatmoqda. Aynigsa,
Markaziy Osiyo davlatlarida, jumladan O‘zbekiston hududida irri-
gatsiya tarmoqlarining kengligi, suv resurslaridan intensiv foyda-
lanish va chorvachilikning rivojlanishi trematodalar hamda ularn-
ing oraliq xo‘jayinlari uchun qulay ekologik sharoit yaratadi.

Farg‘ona vodiysi respublikaning eng yirik agroindustrial hudud-
laridan biri bo‘lib, rivojlangan sug‘orish tizimlari, sernam biotoplar
va qoramolchilik xo‘jaliklarining ko‘pligi bilan tavsiflanadi. Bun-
day sharoitlar trematodoz qo‘zg‘atuvchilarining saqlanib qolishi va
tarqalishiga xizmat qilishi mumkin. Biroq mavjud ilmiy manbalar
tahlili shuni ko‘rsatadiki, Farg‘ona vodiysi agroekotizimlarida
qoramollar trematodozlari qo‘zg‘atuvchilarining populyatsion
tuzilishi, bioekologik xususiyatlari, mavsumiy dinamikasi hamda
agroiqlim omillari bilan bog‘ligligi yetarli darajada o‘rganilmagan.

3. ADABIYOTLAR TAHLILI

Literature review

Qoramollar trematodozlari dunyoning ko‘plab mamlakatlarida
keng tarqalgan invazion kasalliklardan biri hisoblanib,
chorvachilikka katta iqtisodiy zarar yetkazadi. Trematodozlar

orasida fassiolyoz va paramfistomatoz eng muhim kasalliklar qa-
toriga kiradi. Ushbu kasalliklar qoramollarda mahsuldorlikning pa-
sayishi, tana vaznining kamayishi, reproduktiv ko‘rsatkichlarning
yomonlashishi hamda jigar va oshqozon-ichak tizimida chuqur
patologik o‘zgarishlarning rivojlanishiga sabab bo‘ladi [1, 2].

Ko‘plab tadgiqotchilar fassiolyozning tarqalishi tabiiy va sun’iy
suv havzalari, nam yaylovlar hamda sug‘oriladigan agroekotizimlar
bilan uzviy bog‘ligligini qayd etganlar. Fassiolyozning asosiy
qo‘zg‘atuvchilari bo‘lgan Fasciola hepatica va Fasciola gigantica
rivojlanish siklining ma’lum bosqichlarini suv muhitida o‘tkazadi.
Ularning biologik rivojlanishi uchun Lymnaeidae oilasiga mansub
mollyuskalar zarur bo‘lib, mazkur mollyuskalar parazitlarning
oraliq xo‘jayinlari vazifasini bajaradi [3].

K.I. Skryabinning fundamental tadqiqotlarida trematodalarning
biologiyasi, sistematikasi va rivojlanish sikllari batafsil o‘rganil-
gan. Muallifning ta’kidlashicha, trematodalar evolyutsiya davom-
ida tashqi muhit omillariga yuqori darajada moslashgan bo‘lib,
ularning rivojlanish sikli xo‘jayinlar almashinuvi orqali amalga
oshadi. Bu esa parazitlarning tabiatda uzoq muddat saqlanib qolish-
iga imkon yaratadi [4].

M.D. Soninning ma’lumotlariga ko‘ra, trematodalarning pop-
ulyatsion barqarorligi ularning yuqori reproduktiv potensiali bilan
bog‘lig. Voyaga yetgan bitta fassiola bir sutka davomida 20-30
mingtagacha tuxum qo‘yishi mumkin. Tuxumlarning katta qismi
tashqi muhitga ajralib chiqib, qulay ekologik sharoitlarda rivojlan-
ishning keyingi bosqichlariga o‘tadi. Shu sababli trematodozlar ep-
izootik jarayonining uzluksiz saqlanib qolishida parazitlarning ser-
pushtligi muhim omil hisoblanadi [5].

A.A. Galkinning tadqiqotlarida fassiolalarning populyatsion
ekologiyasi o‘rganilib, ularning son dinamikasi harorat, namlik va
suv havzalari holati bilan chambarchas bog‘ligligi ko‘rsatib beril-
gan. Muallifning fikricha, haroratning 20-30 °C oralig‘ida bo‘lishi
tuxumlardan miratsidiylarning chiqishi hamda mollyuskalarda
serkariyalar rivojlanishi uchun optimal sharoit yaratadi [6].

Markaziy Osiyo hududida olib borilgan tadqiqotlar natijalariga
ko‘ra, Fasciola gigantica issiq iqlim sharoitlariga yaxshiroq mos-
lashganligi sababli F. hepatica ga nisbatan kengroq tarqalgan.
O‘zbekistonning sug‘oriladigan hududlarida, ayniqsa Farg‘ona
vodiysi, Xorazm va Surxondaryo viloyatlarida ushbu turning ustun-
ligi kuzatiladi [7, 8].

S. Mas-Coma va hammualliflar tomonidan olib borilgan
tadqiqotlarda fassiolyozning global tarqalishi va ekologik omillarga
bog‘ligligi tahlil gilingan. Mualliflar iqlim o‘zgarishi, suv resurs-
laridan foydalanishning ortishi hamda antropogen omillar trema-
todalar va ularning oraliq xo‘jayinlari arealining kengayishiga olib
kelayotganligini ta’kidlaydilar [9].

Paramfistomatoz qo‘zg‘atuvchilari ham qoramollarda keng tar-
qalgan trematodalar qatoriga kiradi. Paramfistomatidalar rivojlan-
ish siklida ham suv mollyuskalari ishtirok etadi. Voyaga yetgan
parazitlar kavsh qaytaruvchilarning katta qorin bo‘limida parazitlik
qilsa, lichinkalik bosqichlari ichak shilliq qavatida rivojlanib,
kuchli yallig‘lanish va funksional buzilishlarni yuzaga keltiradi
[10].

So‘nggi yillarda olib borilgan tadqiqotlar irrigatsiya tizimlarin-
ing kengayishi trematodozlar epizootologiyasiga sezilarli ta’sir
ko‘rsatishini ko‘rsatmoqda. Sug‘orish kanallari, kollektor-drenaj
tizimlari va sun’iy suv havzalari mollyuskalar populyatsiyasining
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ortishiga sabab bo‘ladi. Natijada tashqi muhitning invazion li-
chinkalar bilan zararlanish darajasi ortib, qoramollarning kasallan-
ish xavfi kuchayadi [11, 12].

QORAMOLLAR TREMATODOZLARI QO‘ZG'ATUVCHILARI
Asosiy turlari va morfologiyasi
Fasciola hepatica Fosciola gigantica

Oeham: 7-12  4-6 mm
Tusum: yirk och jgarmang

Paramphistomum spp. Dicrocoelium dendriticum

Okcham: 5-15 « 2-3 mm
Tuxumi: kichik, to'q jigarrang

Olchami: 20-30 x 8-13 mm
Tuumi: yirk, sarg'sh, operkulumi

O'kchami: 26-75 x 10-20mm
Tuxumi: yiik, sargsh, operkubumi

Rivojlanish sikllari
Fasciola spp. 3 Fasciole gigantice
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Oraliq xo'jayinlar Zararlanish manbalari

Trematodazlar rivojlanishj uchun suv muhitining mavjudligi, mos oraliq xo'jayinlaring ko'plig va quiay iqlim sharoltiari zarur. Farg‘ona vodiysi
agroekotizimlarida ushbu omillar mavjudligi trematodozlaming bargaror tabily ‘o'choglarini shakilantiradi

1-rasm. Qoramollar trematodozlari qo‘zg‘atuvchilarining rivojlanish sikli
va ekologik bog‘liqligi = Fig. 1. Life cycle of cattle trematodosis patho-
gens and its ecological dependencies

Farg‘ona vodiysi agroekotizimlari yuqori antropogen yuklama,
rivojlangan irrigatsiya tarmoqlari va qulay agroiqlim sharoitlari bi-
lan tavsiflanadi. Ushbu omillar trematodalar va ularning oraliq
x0‘jayinlari populyatsiyalarining shakllanishi hamda saqlanib qol-
ishi uchun qulay ekologik muhit yaratadi. Shunga qaramasdan,
mintaqada trematodoz qo‘zg‘atuvchilarining populyatsion tuzilishi,
mavsumiy dinamikasi va ekologik omillar bilan bog‘ligligi bo‘yi-
cha kompleks tadqiqotlar yetarli darajada amalga oshirilmagan. Bu
esa mazkur yo‘nalishda chuqur ilmiy izlanishlar olib borishni
taqozo etadi.

4. XULOSALAR

Conclusions

1. Adabiyotlar tahlili shuni ko‘rsatdiki, qoramollar trematodo-
zlari (Fasciola hepatica, Fasciola gigantica, Paramphistomum spp.
va boshqa turlar) chorvachilikka katta iqtisodiy zarar yetkazuvchi,
keng tarqalgan invazion kasalliklar qatoriga kiradi. Ushbu
parazitlarning rivojlanish sikli suv muhitlari va oraliq xo‘jayinlar
bilan chambarchas bog‘liq bo‘lib, ularning populyatsion bar-
qarorligi yuqori reproduktiv salohiyat hamda ekologik omillarga
moslashuvchanligi bilan tavsiflanadi.

2. Farg‘ona vodiysining sug‘oriladigan agroekotizimlari,
rivojlangan irrigatsiya tarmoqlari, sernam biotoplar va qulay
agroiqlim sharoitlari trematodalar hamda ularning oraliq xo‘jayin-
lari populyatsiyalarining shakllanishi va saqlanib qolishi uchun
ekologik jihatdan qulay muhit yaratadi. Bu esa mintaqada trema-
todozlarning tabily va antropurgik o‘choqlari barqarorligini
ta’minlovchi asosiy omillardan biri hisoblanadi.

3. Trematodoz qo‘zg‘atuvchilari populyatsiyasining shakllani-
shi va epizootik jarayonning intensivligi harorat, namlik, suv
havzalari holati, sug‘orish tizimlarining rivojlanganligi hamda
oraliq xo‘jayin mollyuskalar zichligi bilan bevosita bog‘liqdir. Shu
sababli ushbu omillar trematodozlarning tarqalishini prognozlash
va epizootik xavf darajasini baholashda muhim indikator sifatida
xizmat qiladi.

4. Mavjud ilmiy manbalar tahlili Farg‘ona vodiysi agroekotiz-
imlarida trematodoz qo‘zg‘atuvchilarining populyatsion tuzilishi,
bioekologik xususiyatlari va mavsumiy dinamikasi bo‘yicha kom-
pleks tadqiqotlar yetarli darajada olib borilmaganligini ko‘rsatdi.
Bu esa mintaqaviy epizootologik monitoring tizimini takomil-
lashtirish va ilmiy asoslangan prognozlash usullarini ishlab chi-
qishni taqozo etadi.
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5. Trematodozlarga qarshi kurashning samaradorligini oshirish
uchun epizootologik monitoring, oraliq xo‘jayinlar pop-
ulyatsiyasini nazorat qilish, yaylov va suv manbalarining veterinar-
iya-sanitariya holatini yaxshilash hamda profilaktik degelminti-
zatsiya tadbirlarini agroekologik sharoitlarni hisobga olgan holda
kompleks ravishda amalga oshirish magsadga muvofigdir.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIlU peghepam Ha aHanul-
CKOM $i3blKe

Purpose and research problem

Trematodoses of cattle are among the most widespread parasitic dis-
eases in world animal husbandry. They reduce productivity, slow
growth and development, impair reproductive performance and cause
substantial economic losses. The spread of trematodoses depends on the
biology of the parasites, the ecology of their intermediate hosts and en-
vironmental conditions. The Fergana Valley is distinguished by irri-
gated agriculture, well-developed animal husbandry and a complex ir-
rigation network; these conditions create a favourable ecological
environment for the development of trematodes. The main causative
agents recorded in cattle are Fasciola hepatica, Fasciola gigantica,
Paramphistomum spp. and Dicrocoelium dendriticum, and their devel-
opment involves molluscs of the family Lymnaeidae as intermediate
hosts. Although the Fergana Valley is one of the largest agro-industrial
regions of the republic, with extensive irrigation systems, humid bio-
topes and numerous cattle farms, analysis of the available literature
shows that the population structure, bioecological characteristics, sea-
sonal dynamics and dependence on agroclimatic factors of trematode
pathogens in the agroecosystems of this region have not been studied
sufficiently. The purpose of this article is therefore to review and sys-
tematize the published data on the population and bioecological char-
acteristics of the principal cattle trematode pathogens, on their life cy-
cles and intermediate hosts, and on the ecological conditions that
determine their distribution in the irrigated agroecosystems of the Fer-
gana Valley.
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Materials and methods

The article is a literature review. It is based on the analysis of published
scientific sources: classical monographs and textbooks on veterinary
parasitology and helminthology, fundamental works on the biology,
systematics and life cycles of trematodes, regional studies on the hel-
minths of domestic ruminants in Uzbekistan and Central Asia, and in-
ternational publications on the global distribution of fasciolosis and
other plant-borne trematode zoonoses. Twelve sources were analysed.
The review considered, for each group of pathogens, the morphological
characteristics of the adult parasites and their eggs, the stages of the life
cycle passed in the aquatic environment, the species of intermediate
host molluscs involved, and the environmental factors reported to gov-
ern development and survival — temperature, humidity, precipitation,
the state of water bodies and the condition of irrigation systems. Data
on the agroclimatic and hydrological conditions of the Fergana Valley
were compared with the ecological requirements of the parasites and
their intermediate hosts described in the literature. No original experi-
ment, sampling scheme or statistical analysis was carried out; the con-
clusions are based on the comparative analysis of published data.

Results and discussion

The analysis confirmed that fasciolosis and paramphistomosis are the
most important trematodoses of cattle and that they cause reduced
productivity, loss of body weight, impaired absorption of nutrients, de-
terioration of reproductive performance and deep pathological changes
in the liver and the gastrointestinal tract. The distribution of fasciolosis
is closely bound to natural and artificial water bodies, humid pastures
and irrigated agroecosystems, because Fasciola hepatica and Fasciola
gigantica pass defined stages of their life cycle in the aquatic environ-
ment and require molluscs of the family Lymnaeidae as intermediate
hosts. Fundamental work on the biology and systematics of trematodes
shows that these parasites are highly adapted to environmental factors
and that their life cycle proceeds through an alternation of hosts, which
allows them to persist in nature for long periods. Population stability is
supported by a very high reproductive potential: a single adult fluke
may lay up to twenty to thirty thousand eggs per day, and a large part
of these eggs is shed into the environment, where under favourable eco-
logical conditions they proceed to the following developmental stages;
the fecundity of the parasites is therefore a key factor in the continuity
of the epizootic process. Studies of the population ecology of Fasciola
show that their numerical dynamics are closely linked to temperature,
humidity and the state of water bodies, with a temperature range of 20—
30 °C being optimal for the hatching of miracidia from eggs and for the
development of cercariae in molluscs. In Central Asia, Fasciola gigan-
tica is more widely distributed than F. hepatica because it is better
adapted to a hot climate, and its predominance is observed in the irri-
gated regions of Uzbekistan, notably in the Fergana Valley, Khorezm
and Surkhandarya. International analyses of the global distribution of
fasciolosis indicate that climate change, the increasing use of water re-
sources and anthropogenic factors are expanding the range of trema-
todes and their intermediate hosts. Paramphistomes are also widespread
in cattle; aquatic molluscs likewise take part in their life cycle, the adult
parasites occurring in the rumen of ruminants while the larval stages
develop in the intestinal mucosa and cause severe inflammation and
functional disturbance. Recent work shows that the expansion of irriga-
tion systems significantly affects the epizootiology of trematodoses: ir-
rigation canals, collector and drainage systems and artificial reservoirs
increase mollusc populations, so that contamination of the environment
with invasive larvae rises and the risk of infection in cattle grows. The
agroecosystems of the Fergana Valley combine a high anthropogenic
load, developed irrigation networks and favourable agroclimatic condi-
tions, all of which create an ecologically favourable environment for
the formation and persistence of populations of trematodes and their
intermediate hosts.

Conclusion and contribution

Cattle trematodoses caused by Fasciola hepatica, Fasciola gigantica,
Paramphistomum spp. and other species are widespread invasive dis-
eases that inflict considerable economic damage on animal husbandry;
their life cycles are closely bound to aquatic environments and interme-
diate hosts, and their population stability rests on high reproductive po-
tential and adaptability to environmental factors. The irrigated agroeco-
systems of the Fergana Valley, with their developed irrigation
networks, humid biotopes and favourable agroclimatic conditions, form
an ecologically favourable environment for the formation and persis-
tence of populations of trematodes and their intermediate hosts, and this
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is one of the principal factors sustaining natural and anthropurgic foci
of trematodoses in the region. The formation of pathogen populations
and the intensity of the epizootic process depend directly on tempera-
ture, humidity, the state of water bodies, the development of irrigation
systems and the density of intermediate host molluscs, so these factors
serve as important indicators for forecasting the spread of trematodoses
and assessing the level of epizootic risk. The review also showed that
comprehensive studies of the population structure, bioecological char-
acteristics and seasonal dynamics of trematode pathogens in the agroe-
cosystems of the Fergana Valley have not been carried out to a suffi-
cient degree, which calls for improvement of the regional
epizootiological monitoring system and the development of scientifi-
cally grounded forecasting methods. To increase the effectiveness of
control, epizootiological monitoring, control of intermediate host pop-
ulations, improvement of the veterinary-sanitary condition of pastures
and water sources and preventive dehelminthization should be applied
together, taking the agroecological conditions of the region into ac-
count. The contribution of this review lies in assembling, for the first
time for the Fergana Valley, a consolidated picture of the pathogens,
their intermediate hosts and the agroecological factors that govern
them, and in identifying the specific gaps that regional field research
now needs to close.
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1. KIRISH

Introduction

Bugungi kunda dunyo aholisining chorvachilik mahsulotlariga,
jumladan quyon go‘shti, undan tayyorlanadigan parhez oziq-ovqat,
jun va teri xom ashyosiga bo‘lgan talabi yildan-yilga oshib
bormoqda. Ushbu talabni qondirish, yangi ish o‘rinlarini yaratish
va quyon go‘shti ishlab chiqgarish hajmini yanada oshirish muhim
vazifa hisoblanadi. Eymerioz bilan kasallangan quyonlarda
davolash ishlari o‘z vaqtida olib borilmasa, 15-20 kun ichida
quyonlarning 90 foizi nobud bo‘ladi. Shunga ko‘ra, turli
hududlardagi quyonlarning invazion kasalliklarini aniqlash,
davolash va oldini olish chora-tadbirlarini ishlab chiqish muhim
ilmiy va amaliy ahamiyat kasb etadi.

2. MAVZUNING DOLZARBLIGI

Relevance of the topic

Barcha yoshdagi quyonlar eymeriyalar bilan zararlanadi. Ammo
3-4 oylikkacha bo‘lgan yosh quyonchalar kasallikka ko‘proq
chalinadi; yoshi kattaroq va katta yoshli quyonlar kasallikka chid-
amliroq hisoblanadi. Kasallik 20 kunlikdan 60 kunlikkacha bo‘lgan
quyonlarda og‘ir kechadi va o‘lim bilan tugaydi. Quyonlar
tug‘ilishining birinchi kunidan boshlab alimentar (0g‘iz orqali) yo‘l
bilan doimiy ravishda eymeriya oosistalarini suv va oziqa bilan
qo‘shib yuta boshlaydi; shu tariqa 3 oylikka yetganda quyonlarda
invaziyaning ekstensivligi 100 % ga yetadi.

Quyon bolalarida eymerioz turli shakllarda namoyon bo‘ladi:
yosh quyonlarda kasallik ko‘pincha yarim o‘tkir va o‘tkir shaklda,
katta quyonlarda esa surunkali va yashirin holda rivojlanadi. Kasal-
lik ichakda (37,2 %) va jigarda (60,6 %) uchrashi hamda yoz faslida
keng tarqalishi aniglangan. Shuningdek, bo‘g‘oz va emizikli quy-
onlar qolganlariga qaraganda kamroq darajada zararlanishi
tadqiqotlar natijasida aniqlangan. Quyonlar asosan 4 oylikdan
boshlab eymeriozga chidamli bo‘la boshlaydi; natijada kasallik
quyonlarda uchrasa-da, uning oqibatidan nobud bo‘lish holatlari
kamayadi. Quyonlarning yosh guruhlarida o‘tkazilgan tadqiqot-
larda deyarli har bir quyon tezagida eymeriozning oosistalari qayd
etilgan. Yosh hayvonlarda invaziya ekstensivligi 100 % ni tashkil
qilishi hamda 120 kundan katta quyonlarda invaziya ekstensivligi
89,7 % gacha kamayishi aniqlangan.

3. ADABIYOTLAR TAHLILI

Literature review

3.1. Oosistalarning sporulyatsiyasi va mavsumiy dina-
mika

Yilning turli fasllarida quyonlarning eymeriya oosistalari bilan
zararlanish darajasi ko‘p jihatdan ularning tashqi muhitda
sporalanish davriga bog‘liq. Tashqi muhitda oosistalarning
sporulyatsiyasi faqat harorat va namlikning ma’lum diapazonida
sodir bo‘ladi. Olimlarning fikriga ko‘ra, 18-22 °C haroratda va
to‘yingan namlikda oosistalarning sporulyatsiyasi ko‘p hollarda bir
necha kun ichida tugaydi [1, 9, 18].

Bahorda harorat 5-15 °C da va nisbiy namlik 35-82 %
bo‘lganda Eimeria magna va E. media oosistalari uchun qulay sha-
roit yaratilib, natijada 120 soatdan keyin sporalanish yakuniga
yetadi; E. perforans ushbu qulay sharoitda 59 soatda sporalanishini
yakunlaydi. Yozda 15-26 °C haroratda va nisbiy namlik 30-90 %
bo‘lganda E. irresidua oosistalari 54 soatdan so‘ng, E. magna 54—
72 soatda, E. media 54-60 soatda, E. perforans 30-36 soatda
sporalanishi aniqlangan [14]. Qishda 1-30 °C haroratda deyarli bar-
cha quyon eymeriya oosistalari sporalanmasligi, shuningdek 30 kun

ichida nobud bo‘lmasligi qayd etilgan. Kasallik deyarli barcha quy-
onchilik fermalarida yilning barcha fasllarida uchraydi. Oo-
sistalarning tashqi muhitda sporulyatsiya davri 24 soat davom
etganligi sababli, ushbu davrdan keyin quyon najasidagi oosistalar
yuqumli hisoblanadi [4].

Quyonchilik xo‘jaliklarida kasallikning avj olishi ko‘proq issiq
mavsumda kuzatiladi, ammo quyonxona issiq bo‘lsa, kasallik
qishda ham paydo bo‘lishi mumkin. Quyon eymeriozi yil davomida
yoz faslida hamda qishda 1 oylikdan 3 oylikkacha bo‘lgan quyon-
larda eng ko‘p uchraydi. Tadgiqotlarga ko‘ra, yozda iyundan
avgustgacha katta yoshli quyonlarda invaziyaning ekstensivligi 100
%, qishda invaziyaning intensivligi 67 % ekanligi aniqlangan.
Qishda invaziya kamroq uchragani bilan quyonlar kasallikni og‘ir
o‘tkazadi, natijada o‘lim holatlari yuz beradi [2, 3, 12].

3.2. Qo‘zg‘atuvchining morfologiyasi va rivojlanish
davrlari

Quyon eymeriya oosistalarining uzunligi 12 mkm dan 35 mkm
gacha yetadi. Har bir oosistada 4 tadan sporoblast (sporosista) bor.
Har qaysi sporosista ichida esa 2 tadan ingichka,
chuvalchangsimon, harakatchan sporozoit bo‘ladi. Oziqa yoki suv
bilan ichakka tushgan oosistalar va sporosistalar qobig‘i yemirilib,
sporosistalar ichak bo‘shlig‘iga chiqadi va ulardan sporozoitlar
ajraladi. Sporozoitlar faol harakatlanib ichak, jigar va oshqozon osti
bezi hujayralariga kirib oladi hamda oziglanib o‘suvchi davrga —
trofozoitlarga aylanadi. Trofozoitlar tez o‘sadi, yadrosi ko‘p marta
ketma-ket bo‘linib, ko‘p yadroli shizontlarni hosil qgiladi. O‘z
navbatida shizont ham bo‘linib, ko‘p sonli merozoitlarni hosil qi-
ladi [10].

Barcha sporalilar qaysi yo‘l bilan rivojlanmasin, uchta tara-
qqiyot davrini boshdan kechiradi. Birinchi faza — sporogoniya
bosqichi bo‘lib, u tashqi muhitda amalga oshadi; bu fazada oo-
sistalar sporosistaga aylanadi va shundan keyingina invazion ho-
latga o‘tadi. Ikkinchi faza — shizogoniya: bu fazada sporosistalar-
dan sporozoitlar hosil bo‘ladi va ular quyonlarning jigar hamda
ichak epitelial hujayralariga kiradi, u yerda bo‘linish yo‘li bilan
merozoitlar va shizontlar hosil bo‘ladi. Shizontlardan yetilgan
parazitlardan makrogametalar (urg‘ochi hujayralar) va mikroga-
metalar (erkak hujayralar) shakllanadi. Uchinchi faza — gameto-
goniya: bu fazada ko‘payish jinsiy yo‘l bilan amalga oshadi, mikro-
gameta ichak yo‘liga yoki o‘t yo‘liga chiqadi va makrogameta
ichiga kirib uni otalantiradi. Shu yo‘l bilan oosista hosil bo‘ladi va
oosistalar najas bilan tashqi muhitga ajraladi. Oosistalar tashqi mu-
hitning noqulay ta’sirlariga chidamli, lekin yuqori haroratga chid-
amsiz: 80-100 °C da 5-10 soniyada, 55 °C da esa 15 daqiqada no-
bud bo‘ladi [21].

3.3. Diagnostika usullari

Eymeriozning diagnostikasi epizootologik ma’lumotlar, klinik
belgilar, ichakdagi patologik o‘zgarishlar hamda kasallik aralash
holda uchraganda jigardagi o‘zgarishlar hisobga olingan holda
amalga oshiriladi [15].

Kasallikka diagnoz qo‘yishda hayvonlarning najasida oo-
sistalarni topish, nobud bo‘lgan hayvon ichagining shilliq qavati
bo‘laklarini o‘rganish va mikroskopda sinchiklab ko‘rib eymeriya-
larni topish eng qulay usul ekanligi taklif qilingan. Bu usul
yordamida ichak epiteliy hujayralarida eymeriyalarning merozo-
itlari va shizontlari topiladi [7, 24].

Diagnoz qo‘yishda mahalliy smear usuli qo‘llaniladi. Bu diag-
nostikaning eng oddiy usuli bo‘lib, najas surtilgan slaydga glitserin
va natriy xloridning to‘yingan eritmasi teng qismlaridan iborat
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suyuqlikdan 2-3 tomchi qo‘shiladi va smear mikroskop ostida tek-
shiriladi; ushbu usulda ham eymeriya oosistalarini topish mumkin

[8].

Eymerioz diagnostikasi uchun flotatsiya usullari ham tavsiya
etiladi. Ushbu usullar eymeriya oosistalarini turli tuzlarning
to‘yingan eritmasi yordamida aniqlashga asoslangan. Eymeriozni
tashxislash uchun flotatsiya usullaridan eng keng qo‘lla-
niladiganlari Fyulleborn, Darling va Brez usullari bo‘lib, ular kasal-
likni aniqlashda oddiy, arzon va samarali ekanligi qayd etilgan [20].

Darling va Brez usullari najas namunalarini qayta ishlashning
qarama-qarshi usullari — cho‘ktirish va flotatsiya kombinatsiya-
siga asoslangan. Buning mohiyati shundaki, najas namunasini qayta
ishlashning murakkabligiga qaramay, tadqiqot uchun flotatsiya er-
itmasi kamroq sarflanadi, usullar tejamkorroq va natijalari samara-
liroq bo‘ladi. Brez flotatsiya usulida flotatsion suyuqlik magniy sul-
fat, natriy tiosulfat, bir qism suv va to‘yingan eritmalarning uch
gismidan tashkil topgan kombinatsiyalangan eritma hisoblanadi
[25].

Qarama-qarshi usullarning bu kombinatsiyasi tufayli cho‘kindi
va sirt plyonkasi eymeriya oosistalari bilan boyitiladi, suspenzi-
yaning ortiqcha begona zarralari chiqarib tashlanadi va mikros-
kopiyaga xalaqit bermaydi. Suspenziyani ikki marta — avval suv
bilan, so‘ngra flotatsiya eritmasi bilan sentrifugalash birinchi bos-
qichda markazdan qochma kuch ta’sirida oosistalarning tez cho ki-
shiga, ikkinchisida esa ularning suzib chiqishiga yordam beradi
[17].

Kombinatsiyalangan flotatsiya eritmasidan tashqari olimlar
Goryaev kamerasi yoki Makmaster kamerasi yordamida najasdagi
oosistalar sonini aniqlash usulini ham taklif qilishadi [16, 22].

Quyonlarga eymerioz tashxisini qo‘yishda sentrifugalash bilan
modifikatsiyalangan Fyulleborn usulidan foydalanish klassik
Fyulleborn usulidan 4,9-19,2 marta va standartlashtirilgan Darling
usulidan 1,1-1,8 marta samaraliroq ekani hamda har bir namunada
3 dan 35 daqiqagacha vaqt tejash mumkinligi isbotlangan.
To‘yingan natriy xlorid eritmasi o‘rniga to‘yingan natriy tiosulfat
eritmasidan foydalanish modifikatsiyalangan Fyulleborn usulining
samaradorligini 1,34 martaga oshiradi [5, 13, 26].

3.4. Klinik belgilar va immunitet

Ushbu kasallikni tashxislashda eymeriozning klinik belgilari
ham muhim rol o‘ynaydi. Quyonning o‘ng tomoni paypaslab ko‘ril-
ganda jigar og‘rig‘iga, ko‘rinarli shilliq qavatning kamqonligiga va
jigar shikastlanishi bilan kuzatiladigan sariqlikka, qorin hajmining
kattalashishiga, quyonlarda diareya, poliuriya va ozg‘inlikka alo-
hida e’tibor berilishi kerak. Ammo ichak va jigar shaklidagi quyon
eymeriozining klinik belgilarini o‘ziga xos bo‘lmagan deb
hisoblash mumkin. Ushbu kasallikning eng ishonchli diagnostik
mezoni laboratoriya diagnostikasi usullari va patologik o‘zgarishlar
hisoblanadi [6, 19].

Kasallikdan sog‘aygan quyonlarda nosteril immunitet paydo
bo‘ladi. Bu immunitet quyonlar hayoti davomida saqlanib qoladi.
Immunitet fagat maxsus, ya'ni kasallikni qo‘zg‘atgan eymeriya
turigagina xos bo‘ladi; boshqa turning oosistalari quyon organiz-
miga tushganda kasallik rivojlanaveradi [11, 23].

Kasallikni diagnostika gilishda quyonlar qornining shishib ket-
ishi, tez-tez siyishi, ichi ketishi va patologoanatomik o‘zgarish-
lariga qarab xulosa chiqariladi. Aniq diagnoz qo‘yish uchun
kasallangan quyonning tezagi Fyulleborn usulida tekshirilib, oo-
sistalarning bor yoki yo‘qligi mikroskop ostida aniqlanadi [27].

4. XULOSA

Conclusion

Yugqorida keltirilgan ma’lumotlar bizgacha protozoolog olimlar
tomonidan eymeriyalarni o‘rganish natijalarining tahlili bo‘lib,
klassik ma’lumot sifatida bugungi fan-texnika rivojlangan davrda
ham o°z dolzarbligini yo‘qotmagan. Respublikamizda quyonchilik
rivojlanishning dastlabki bosqichida ekanligini hisobga olsak,
ushbu sohada iqtisodiy samaradorlikni oshirish uchun mazkur
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kasallikni tadbirkorlar va yosh mutaxassislar chuqur bilishlari shart,
chunki eymerioz quyonlarning eng keng tarqalgan besh kasalligi si-
rasiga kiradi.

Adabiyotlar tahlili xulosasiga ko‘ra, eymerioz barcha tur
hayvonlarda uchraydi va quyonchilik hamda parrandachilik so-
halariga jiddiy xavf tug‘diradi. Kasallik asosan yosh hayvonlarda
og‘ir kechadi; yoshi katta hayvonlar kasallikka chidamli bo‘lib, ular
kasallik manbayi sifatida xizmat qiladi. Kasallik yilning barcha
fasllarida uchraydi va aynigsa bahor hamda yoz fasllarida xo‘jali-
klarga katta iqtisodiy zarar yetkazadi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl peghepam Ha aHanul-
CKOM $i3blKe

Purpose and research problem

Demand for rabbit products — meat, dietary foods made from it, wool
and hides — is rising year by year, and increasing the volume of rabbit
meat production is an important task for the livestock sector of Uzbek-
istan. Eimeriosis is one of the five most common diseases of rabbits: if
treatment is not carried out in time, up to 90 per cent of affected rabbits
die within 15-20 days. Rabbits of all ages become infected with Eime-
ria, but young rabbits up to three or four months of age are affected
most severely; the disease is most acute in animals between twenty and
sixty days old and frequently ends in death. From the first day of life
rabbits continuously ingest oocysts with water and feed by the alimen-
tary route, so that by three months of age the prevalence of invasion
reaches 100 per cent. In young rabbits the disease usually takes a sub-
acute or acute form, whereas in adults it becomes chronic and latent; it
is recorded in the intestine in 37.2 per cent and in the liver in 60.6 per
cent of cases, and is most widespread in summer. Rabbits begin to ac-
quire resistance from about four months of age, after which the disease
still occurs but mortality falls; in animals older than 120 days the prev-
alence of invasion declines to 89.7 per cent. The purpose of this article
is to consolidate and analyse the published data on the clinical signs,
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the seasonal dynamics and the diagnostic methods of rabbit eimeriosis,
and to present them as a practical reference for specialists and farmers
in a sector that is still at an early stage of development in Uzbekistan.

Materials and methods

The article is a literature review. Twenty-seven sources were analysed,
comprising international journal papers on the biology and immunology
of Eimeria, classical monographs and manuals on the diagnosis of coc-
cidiosis, and regional publications on the epizootiology of rabbit eimer-
iosis in Uzbekistan. For each source the review extracted data on three
groups of questions: the morphology of the oocysts and the develop-
mental cycle of the parasite; the environmental conditions — tempera-
ture and relative humidity — governing sporulation and hence the sea-
sonal pattern of infection; and the laboratory procedures used for
diagnosis, together with the reported comparative efficiency of those
procedures. The diagnostic techniques considered were direct smear
microscopy, the flotation methods of Fiilleborn, Darling and Breza, the
combined sedimentation-and-flotation approach with double centrifu-
gation, and quantitative counting of oocysts in the Goryaev and
McMaster chambers. Clinical criteria — palpation of the right side for
hepatic pain, pallor of the visible mucous membranes, icterus, enlarge-
ment of the abdomen, diarrhoea, polyuria and emaciation — were as-
sessed for their diagnostic value against laboratory findings. No original
experiment was conducted; the data are presented in consolidated form.

Results and discussion

The degree of infection of rabbits with Eimeria oocysts in different sea-
sons depends largely on the sporulation period in the environment, and
sporulation occurs only within defined ranges of temperature and hu-
midity. At 18-22 °C and saturated humidity sporulation is generally
completed within a few days. In spring, at 5-15 °C and a relative hu-
midity of 35-82 per cent, favourable conditions arise for the oocysts of
Eimeria magna and E. media, whose sporulation is completed after 120
hours, while E. perforans completes sporulation in 59 hours. In summer,
at 15-26 °C and a relative humidity of 30-90 per cent, the oocysts of E.
irresidua sporulate after 54 hours, E. magna in 54—72 hours, E. media
in 54-60 hours and E. perforans in 30-36 hours. In winter, at tempera-
tures around 1-30 °C, almost no rabbit Eimeria oocysts sporulate, yet
they also do not perish within thirty days. Because the sporulation pe-
riod in the environment lasts twenty-four hours, oocysts in rabbit faeces
are considered infective after that interval. Outbreaks occur mainly in
the warm season, but if the rabbitry is heated the disease may also ap-
pear in winter; it is most frequent in summer and, in winter, in rabbits
between one and three months old. In summer, from June to August,
the prevalence of invasion in adult rabbits reaches 100 per cent, whereas
in winter the intensity of invasion is 67 per cent; although invasion is
less frequent in winter, the disease runs a more severe course and mor-
tality occurs. Oocysts are 12—35 um long and each contains four sporo-
blasts, every sporocyst holding two motile, thread-like sporozoites. Af-
ter the shells are destroyed in the intestine the sporozoites penetrate the
cells of the intestine, liver and pancreas, become trophozoites, and
through repeated nuclear division form multinucleate schizonts and
then numerous merozoites. Development proceeds through three
phases: sporogony in the external environment, by which oocysts be-
come infective; schizogony in the epithelial cells of the liver and intes-
tine; and gametogony, in which the microgamete fertilizes the macro-
gamete and the resulting oocysts are shed with the faeces. Oocysts resist
adverse environmental factors but are killed by heat — within 5-10 sec-
onds at 80-100 °C and within 15 minutes at 55 °C. Diagnosis rests on
epizootiological data, clinical signs and pathological changes together
with laboratory confirmation. The simplest procedure is the native
smear with glycerol and saturated sodium chloride; among flotation
methods those of Fiilleborn, Darling and Breza are the most widely used
and are simple, cheap and effective. The combined sedimentation-and-
flotation approach enriches both the sediment and the surface film with
oocysts while removing interfering particles, and double centrifugation
— first with water, then with flotation fluid — first accelerates sedi-
mentation and then flotation. The Fiilleborn method modified by cen-
trifugation proved 4.9—19.2 times more effective than the classical Fiil-
leborn method and 1.1-1.8 times more effective than the standardized
Darling method, saving between three and thirty-five minutes per sam-
ple; replacing saturated sodium chloride with saturated sodium thiosul-
phate increased its efficiency a further 1.34-fold. Clinical signs — he-
patic pain on palpation of the right side, anaemia of the visible mucosae,
icterus, abdominal enlargement, diarrhoea, polyuria and emaciation —
are informative but not specific, so laboratory methods and pathological
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findings remain the most reliable criteria. Recovered rabbits develop
non-sterile, species-specific immunity that persists for life, but oocysts
of a different Eimeria species will still cause disease.

Conclusion and contribution

The data summarized here represent the analysis of results obtained by
protozoologists over many decades; as classical knowledge they have
not lost their relevance in the present age of advanced science and tech-
nology. Given that rabbit farming in Uzbekistan is still at an early stage
of development, a thorough understanding of this disease by entrepre-
neurs and young specialists is essential for raising the economic effi-
ciency of the sector, since eimeriosis ranks among the five most im-
portant diseases of rabbits. Eimeriosis occurs in all animal species and
poses a serious threat to rabbit and poultry farming; it runs a severe
course mainly in young animals, while older animals are resistant and
serve as a source of infection. The disease is recorded in all seasons of
the year and causes particularly heavy economic losses to farms in
spring and summer. The contribution of this review lies in bringing the
morphological, epizootiological, clinical and laboratory aspects of rab-
bit eimeriosis together in a single practical reference and in identifying
the modified Fiilleborn method with centrifugation, using saturated so-
dium thiosulphate, as the most efficient diagnostic procedure currently
available for farm conditions.
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1. INTRODUCTION
Kirish

In the modern world tuberculosis of farm animals and birds is
not only a significant problem of veterinary science and practice but
also carries a considerable degree of social relevance. It is known
that one of the reasons for the decrease in cattle numbers is the re-
moval of animals that react positively during routine allergic testing
on livestock farms. According to the veterinary instructions and
regulations in force in Uzbekistan, all positively reacting animals
must be immediately isolated from the general herd and sent for
sanitary slaughter. In such testing there are also cases of positive
reactions arising for various other reasons in animals that are con-
ditionally healthy with respect to tuberculosis.

Such circumstances cause serious economic losses not only to
livestock farming but also to the specialists and employees working
in this field. In this regard, the development of control measures and
chemical prevention of this disease remains, as before, very much
in demand.

2. MATERIALS AND METHODS

Materiallar va metodlar

In order to address this problem, over the past several years the
staff of the Laboratory for the Study of Animal Tuberculosis at the
Scientific-Research Institute of Veterinary have conducted large-
scale scientific and practical research, which resulted in the creation
of a new combination of anti-tuberculosis drugs, Rifizostrep. To
study in vivo the effectiveness of this new complex — that is, its
antibacterial activity against mycobacteria in a living organism —
an experiment was conducted jointly with the staff of the Labora-
tory of Pathomorphology on six calves of a black-and-white breed
aged six to eight months.

Before the start of the experiment all calves were subjected to an
allergic test, in which no positive reaction to tuberculin was estab-
lished 72 hours after administration. All calves were then infected
subcutaneously in the neck with a suspension of M. tuberculosis-
7880 at a dose of 1 ml (0.03 mg/kg) and divided into two groups of
three head. The first group was the experimental group and the sec-
ond served as a control. Twenty-four days after infection, taking
into account the incubation period of mycobacterial development in
the animal body, the calves of the first experimental group were
injected with Rifizostrep subcutaneously at a dose of 5 ml per 100
kg of live weight for 60 days at ten-day intervals. The drug was not
used in the animals of the second, control group.

The total duration of the experiment was six months. At the end
of the experiments, with the participation of a specially created
commission, all the calves were slaughtered for diagnostic pur-
poses, dissected and thoroughly examined pathoanatomically.
Pathological material — pieces of internal organs 0.5—1 cm thick
— was then taken from each experimental animal for histological
and microscopic studies.

3. RESULTS
Natijalar

The heart is represented as a thick layer of striated fibres; the
structure of the cardiomyocytes is clearly expressed and their sar-
coplasm consists of densely arranged myofibrils.

The boundaries of the numerous hepatic lobules are poorly ex-
pressed, and their parenchyma can be determined by the location of
the central veins. The vein wall consists of a single-layered epithe-
lium and connective tissue. Haemocapillaries and hepatic plates are

located around the central veins. In stellate macrophages inside the
capillaries a dark brown pigment, haemosiderin, appears in the form
of small grains or clusters of them. Fine-grained chromatin is
clearly visible as dust in the nuclei of the multifaceted hepatocytes.
It is very important that the structure of the hepatocytes in the pa-
renchyma and the lobules of the liver is monotonous and not subject
to dystrophic changes.

In histological preparations from the kidneys the cortical part,
located at the periphery of the organ and consisting of renal corpus-
cles and the proximal and distal sections of nephrons, passes
smoothly, without pronounced boundaries, into the medullary part.
The structure of the medullary part in turn is formed from the loops
of Henle and the collecting tubules. The renal tubules are covered
with a single layer of tall cubic cells. In some preparations small
yellowish-brown grains of lipofuscin are visible in the distal parts
of the nephrocytes.

Most of the parenchyma of the spleen consists of white pulp,
which is observed in the form of round and oval lymphoid follicles
made up of clusters of numerous lymphocytes. Numerous dilated
blood vessels, mainly venous sinuses, are located in the red pulp. In
the lumen of these vessels, along with the formed elements of the
blood, macrophages are also visible, containing grains and some-
times lumps of the pigment haemosiderin in their cytoplasm.

The gastric mucosa is covered with a single layer of cylindrical
cells, on top of which lies a mucoid secretion of a light pink colour.
In the fundal part of the stomach the glands take the form of tubes,
in which the covering epithelium with a mucous mass can be exam-
ined.

Histological preparations made from the small intestine are pre-
sented in the form of numerous villi and crypts beneath the mucous
membrane. The surface of the finger-like and, in rare cases, leaf-
like villi is covered with a single-layered cylindrical epithelium.
With pink-coloured cytoplasm, these enterocytes have an elongated
nucleus. In the field of view of the preparation there are also a few
areas with oedema in those places where the fibres of the smooth
muscle layer of the intestinal walls are loosened.

The mucous membrane of the walls of the large intestine, with
its numerous folds, is represented in the form of tubular crypts. The
villi of the enterocytes covering these crypts are not clearly visible.
There is also a lamina propria consisting of loose fibrous connective
tissue, which is subject to the diffusion of scattered lymphocytes
and epithelial cells. Numerous blood vessels are located in the folds
of the mucous membrane.

4. DISCUSSION

Muhokama

The results of the studies on the subcutaneous use of the new
complex antibacterial drug have shown that in the body of calves,
after infection with a suspension of the M. tuberculosis-7880 strain,
Rifizostrep has a sufficiently high bactericidal and bacteriostatic ac-
tivity against the pathogens. Along with this, the drug has no nega-
tive, side or toxic effects on the body of the experimental animals.

Since the picture of the general pathological autopsy and of the
histological examination of the internal organs, especially the nu-
merous lymph nodes, in the calves of the second, control group was
presented in the form of the well-known pathological processes
characteristic of tuberculosis, it was not considered necessary to de-
scribe these changes again here.
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5. CONCLUSION

Xulosa

In order to study the effect of the new combination of anti-tuber-
culosis drugs, Rifizostrep was administered subcutaneously to
calves at a dose of 5 ml per 100 kg of body weight for 60 days at
ten-day intervals. An analysis of the histomorphological studies of
the internal organs of the experimental animals showed that when
Rifizostrep is used over a long period, minor structural changes de-
velop in the form of haemosiderosis in the parenchymal organs and
a slight increase in the secretion of the gastrointestinal tract.

Thus, the results of pathoanatomical and laboratory histological
studies have established that the drug Rifizostrep, when used for a
long time at a dose of 5 ml per 100 kg of live weight, is harmless
and does not cause any damage or morphological destruction of the
internal organs of calves.
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Annotatsiya. Maqolada Rifizostrep preparatining tajribadagi buzoqlar eksperimental tuberkulyozida
ichki a’zolardagi patologoanatomik va gistomorfologik o‘zgarishlar bo‘yicha tekshirishlar natijalari
bayon qilingan. Yangi kombinatsiyalangan Rifizostrep preparati Veterinariya ilmiy-tadqiqot instituti
tuberkulyoz laboratoriyasi xodimlari tomonidan ishlab chiqilgan. Preparat eksperimental tu-
berkulyozda M. tuberculosis qo‘zg‘atuvchilariga qarshi yetarli darajada samarali bakteritsid faollikka
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parenximatoz a’zolar hujayra strukturasida gemosideroz ko‘rinishida va oshqozon-ichak traktida
sekretsiyaning bir oz kuchayishi kabi o‘zgarishlar kuzatilgan. Patologoanatomik va gistomorfologik
tekshirishlar natijasiga ko‘ra, preparat hayvon organizmi uchun bezarar bo‘lib, umumiy va o‘tkir
toksik ta’sirga ega emas.
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AnnoTtanus. B mannoif pabote mpencTaBiaeHb! pe3yIbTaThl IAaTOIOT0AHATOMUYECKIX H THCTOMOP-
(hoNornuecKuX UCCIIe0BaHUIl BHYTPEHHUX OPraHOB MOJOINBITHBIX TENSAT, HAXOJMUBIINXCS B SKCIIe-
pPHMEHTaX MO M3y4eHHUIo AeiicTBus npenapara Pudusoctpen. Hayunsimu cotpyauukamu Hayuso-
HCCIIeIOBATENbCKOTO HHCTUTYTA BETePHHAPHUY pa3paboTaHa HOBasi KOMOHHAIHS IIPENapaToB IPOTHUB
TyOepkynésa — Pudusocrtpern. Ilpu npruMeHeHHH JaHHOTO IpenapaTa XUBOTHBHIM YCTaHOBICHO, YTO
OH obJiagaeT A0CTaToYHO I PEKTUBHON OAKTEPULUIHON aKTHBHOCTBIO MPoTHB M. tuberculosis npu
JKCIIEPHMEHTAILHOM TyOepKynése. Hapsy ¢ 3THM BEIIBIICHO, uTo Pudm3ocTpen He oka3bpIBaeT Ka-
KOro-J1100 M0OOYHOT0 MM OTPULIATEIBHOTO ISHCTBUS HA OPraHU3M B LIEJIOM M HA CTPYKTYpPY BHYT-
PEHHHX OPraHOB MOAOMBITHBIX TeNAT. [IpoaHaIn3UpOBaHO, YTO NMPH NPUMEHEHHH IIperapara Tels-
TaM B TEYCHHE IIUTEIBHOrO IIEPHOJa BPEMEHU pa3BHUBAIOTCS HE3HAUHTENbHBIE CTPYKTYpPHBIC
W3MCHEHNS, BHIPAKCHHBIC B BUJIC TEMOCHICPO3a B KIETOYHOH CTPYKTYpE MapeHXUMATO3HBIX Opra-
HOB U HEOOJIBILOIO YCHICHHUs CEKPELIMH XKeJTyJOYHO-KUIIedHoro TpakTa. [To pesyibTaTam maToso-
TOaHATOMHYECKHX U Ta0OPaTOPHBIX TUCTONIOTHUECKUX HCCIEA0BAaHUH YCTAHOBIECHO, YTO IIpemapaT
SIBISIETCSI OE3BPEIHBIM U1l OPraHU3Ma XKUBOTHBIX U HE OKa3bIBAET OOIIEr0 H OCTPOro TOKCHYECKOTO
JIEHCTBHUS.

KuroueBble ciioBa: MUKOOaKTepuu; TyOepKyé3; koMOuHanus; npenapat; Puduszocrpen; no3a; na-
PEHXMMATO3HBIC OPraHbl; ATOJIOr0AHATOMUYECKHIT; THCTOMOP(OIOTHYECKHUI; CTPYKTYpa; TeMOCH-

IIepo3; in Vivo; alueprus; TyOepKyInH

1. BBEAEHUE

Introduction

TyOepkyié3 cebCKOX03HCTBEHHBIX )KUBOTHBIX M NTHILI, SIBJIS-
sICh 3HAYUTEIHHON NPOOJIEeMOi BeTepHHAPHOI HAYKH M NPAKTHKHY,
HMeeT TaKKe OTPOMHYIO CTEIEeHb COLUATIbHON aKkTyanbHOCTH. 13-
BECTHO, YTO OJJHOM U3 NPUUYMH yMEHbIICHUS IIOr0JI0Bbs KPYITHOTO
pOraToro CKOTa SIBISIETCS BBIJETICHHUE MOJOKUTEIBHO PEarnpyro-
KX Ha TyOEepKYJIHH )KUBOTHBIX IIPH IITAHOBBIX AJIIEPIUYECKHX UC-
CIIeIOBAHMAX B >KHUBOTHOBOJYECKHX X03siHcTBax. CormacHo nei-
CTBYIOIIMM B Hamlel CTpaHe BETEPUHAPHBIM HHCTPYKIHAM H
MIOJIOXKEHUSIM, BCE MOJOXKUTEIbHO Pearupyrolliue XUBOTHbIE MOA-
JIe)KaT HEMEJUICHHOMY M30JIMPOBAHHMIO OT OOIIero craga W OT-
MpaBKe Ha caHWTapHbIH yOoil. K ToMy ke mpu Takux HMccienoBa-
HUSIX UMEIOT MECTO CIydau BBISBJICHUS MOJOXKUTEIbHOM peakiuu
0 APYTHM TIPUIHHAM Y KHBOTHBIX, YCIIOBHO 3[JOPOBEIX IO TyOep-
KyJ€é3y.

ITomoGHBIE 0OCTOATENBECTBA HAHOCAT CEPHE3HBIE IKOHOMUYE-
CKHe TIOTEPH KUBOTHOBOTUECKOMY XO3SIHCTBY. B CBsi31 ¢ 3THM pa3-
pabotka Mep GOpbOBI U MPOdHITAKTHKHE TyOepKyné3a CeabCKOXO-
3AHCTBEHHBIX JKMBOTHBIX OCTaéTcsi, Kak M MPEKIE, BechbMa
BOCTpPEeOOBaHHOM.

2. MATEPUAIbI U METOAbI

Materials and methods

B nemax paspemenns qaHHOHM IPOOIEMbI B TEUCHHE MOCIETHAX
JIeT B 1a00paTOPHSIX O U3YUCHUIO TyOepKyJé3a KMBOTHBIX U Ma-
ToMopdonornn HayuHo-nccinenoBaTeabckoro HHCTUTYTA BETEPH-
HapHH COTPYJHUKAMU MIPOBOASATCS IIHMPOKOMACIITAOHBIC HAydIHO-
MIpaKTHYecKkre paboTHI HCCIEOBATENBCKOTO XapaKTepa, B Pe3yilb-
TaTe KOTOPBIX pa3zpaboTaHa HOBas KOMOHMHALUS POTHBOTYOEPKY-
né3ubIX npenapatoB — Pudusocrpen. C nenbio usyueHus s¢dek-
THUBHOCTH JIAHHOTO HOBOT'O KOMIUIEKCA MPOTUB MHKOOAKTEpUi B
JKMBOM OPTaHU3ME, TO €CTh in Vivo aHTHOaKTepHalIbHOW aKTHBHO-
CTH, a TaKKe BIUSIHUS IIperapaTa Ha BHYTPEHHHE OpPTaHbl, ObUT MO-
CTaBJIEH SKCIIEPUMEHT Ha TeJIATaX Y€pHO-NECTPON MOpo bl 6—8-Me-
CSIYHOTO BO3pacTa.

Tlepex HayanoM OImbITa BCE TENsITAa OBUIH MOJABEPTHYTHI aJLIep-
HYECKOMY HCCIICIOBAHUIO, [P KOTOPOM IOJIOXKUTEIIbHAS pPeaK-
sl Ha TyOepKyJInH yepe3 72 yaca Iociie BBeICHUS He Oblia ycTa-
HoBIIeHa. [locie 3TOro Beex TenAT 3apa3miid MOAKOXKHO B 00nacTu
ureu cycriensueit M. tuberculosis B go3e 1 mut (0,03 mr/kr) u pasze-
JIMJIM Ha 1Be Tpymsl 11o 3 rosossl. [lepBas rpynma Obu1a ONBITHOM,

BTOpast CIyXuia KoHTposieM. 1o ucredennn 24 nHeit nmocie 3apa-
JKEHUS, ¢ y4ETOM HHKYOAI[MOHHOTO IEPHO/ia Pa3BUTHS MUKOOAKTe-
puiil B opraHusMe *KMBOTHBIX, TeJIATaM IepBO ONBITHOHN IpymIibl
BBenM mpenapat Pudusoctpen B moze 5,0 M Ha 100 Kr sxuBoOM
Macchl IO KOKy. DTy IpoLeaypy HOBTOPsUIN B TedeHue 60 qHell ¢
JICCATUIHEBHBIMU MHTepBanaMu. JKUBOTHBIM BTOPOI, KOHTPOJIb-
HOM IpyIIbl Ipenapar He IPUMEHSIIH.

OO0m1as IUTENBHOCTD 3KCIIEPUMEHTa cocTaBmia 6 Mecsues. [1o
OKOHYaHHH OTIBITOB, IPU YYaCTHHU CIICHHATIBHO CO3/IaHHOMN KOMHC-
CHH, BCE TETATa OBUIN 3a0UTHI B TUATHOCTHYECKUX LIENSX, BCKPBITHI
Y TIOJBEPTHYTHI TIIATEIHHOMY ITaTOJIOTOAHATOMHYECKOMY HCCIIe-
JIOBaHUIO. 3aTeM OT KaXJOTO IOJOMBITHOTO )KHUBOTHOTO OBLI B3AT
MaTOJOTUUECKUI MaTepHanl — KyCOYKH BHYTPEHHHX OPraHOB U
nuMdaTrHyeckux y3a0B ToamuHoi 0,5—-1 cM — B 10-mporieHTHBII
pacTBOp popManuHa C IENbI0 THCTOJIOTHYECKUX U MUKPOCKOIIHYe-
CKHX HMCCIIEIOBaHUH.

3. PE3YNIbTATbI UCCNEQOBAHUNA

Results

[laTomoroaHaTOMHYECKUMH HCCIIEIOBAHUSIMHE TEJIAT U3 TIEPBOI
OTIBITHOW TPYNIBI OBUTH YCTaHOBJIEHBI CIEAYIOIINE IMTOKA3aTeNH.
Bce TensTta cpenneit ynutanHoctr. OONIUiA BU, IIEPCTh U KOXKa,
BUKMMBIE CIIU3UCTBIE 000JIOUKYU U HAPYKHbIE €CTECTBEHHBIE OTBEP-
cTusi — Oe3 BUIUMBIX M3MeHeHnit. [Tox koxei men, Ha MecTe BBe-
JICHUSI MUKOOAKTepHii, IMEIOTCS HECKOJIBKO MEJIKUX (pa3MepoM 2—
5 MM) JIOKaJbHBIX HHKAICYJIUPOBAHHBIX OYQKKOB, COCTOSIINX H3
OCTaTKOB 3apaKEHHOT0 MaTepHraia, 00IUM TuaMeTpoM 2—3 cM.

B mapeHxXnMaTo3HBIX OpraHax rpyJHON KIETKH 1 OPIOIHOI To-
nocty (IETKUX, cepAle, TeUeHH, OYKaxX 1 Celle3¢HKe), a TAKXKe B
JKEITyIOYHO-KUIIIETHOM TPAKTe TEJAT HEPBOH ONBITHOH IPYIITEI U3-
MEHEHUsI MTaTOJIOTMYECKOro XapaKkTepa He ObUTH ycTaHOBIEHBI. O-
HaKO y 0JTHOTO >KHBOTHOTO B JIETKHX, ITPU OTCYTCTBHHU B OPTaHE U3-
MEHEHUH MOp(OJIOru4ecKod CTPYKTYpbl, LiBeTa, 00béMa WU
KOHCUCTEHLIUH, B JIOOYIIPHON YacTH NPaBOM J0JM OOHAPYKUIIH
Y4acToK pa3mepoM 2,53 cM, MOABEPIIIUiiCS BOCHAIEHUIO U BbI-
310poBieHuIo. Kpome Toro, mpu BH3yadbHOM OCMOTpE M Ha pas-
pe3e OOJIBIIOrO KONMYecTBa JTUM(ATHIECKUX Y3JI0B OpPTaHH3Ma
MOOTBITHBIX TENST — IIOJYENIIOCTHBIX, 3aTIOTOYHBIX, TPaxealb-
HBIX, OpOHXHANbHBIX, CPEIOCTEHHBIX, MOPTANbHBIX, ME3EHTEPU-
aJIbHBIX, MPEIJIONATOUYHBIX M MAXOBBIX — Pa3BUTHE KaKHX-THOO
HATOJIOHYECKHX TIPOLIECCOB TAKXKe HE OBLIO YCTAHOBIIECHO.

[TaTtosmornueckuii Matepuan, MONYYEHHBIH U3 NApEHXMMAaTO3-
HBIX OPraHOB M JKENyJIOYHO-KHUIIEYHOTO TPaKTa TENSAT MEepBOi
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OIIBITHOM T'PYIIIIEL, ITOCJIE COOTBETCTBYIOMIEH THCTOIOrHIecKot 06-
paboTKu OBUI MOABEPTHYT 3AIMBKE NMapa(puHOM, U3 HETO U3TOTOB-
nensl napaguHoBbie OnokH. [IpUTroTOBIEHHBIC HA MUKPOTOME T'H-
CTOJIOTHYECKHE CPe3bl OBUIH OKPAIICHBI TeMaTOKCHIIMH-303HHOM, a
3aTeM MOJBEPIHYThl MUKPOCKOIIHHU.

-

Puc. 1. [TonHOKpOBHUE COCY/I0B MEXKAIbBEOISAPHBIX IIEPETOPOIOK
Hyperaemia of the vessels of the interalveolar septa

Fig. 1.

BHyTpeHHss1 cTeHKa anbBeos JIETKUX COCTOUT U3 OTHOCIOWHOTO
IUTOCKOTO SIIUTENHSI, MEXIy albBEOJIaAMU PACIIONIOKEHBI OPOHXH,
[IOJJTHOKPOBHBIE apTepuM U BeHbl. BpOHXM OTIIMYAIOTCA HaIU4YHEM
CIIM3UCTOT0, IOACIM3UCTOrO, XPSIIEBOIO M aJBEHTUIHAIBHOIO
ci10éB. B Menmkux OpoHXaxX OTCYTCTBYIOT MOACIU3UCTHIN U Xpsllie-
BO ciion. OHOCIONHBIN PeCHUTYATHIN SMUTENUN CIAU3UCTON OC-
HOBBI B OOJIBIIHCTBE CBOEM HOKPBIT CIH3BIO.

Puc. 2. KpoBeHanoHEHHbIE COCY/Ibl CEPJIEYHON MBILILIBI
filled vessels of the cardiac muscle

Fig. 2. Blood-

MHKpOKapTPIHa cepana npeacraBjieHa B BUJAC MOIIHOI'O CJIOS
TNONEPEYHO-TIOJIOCATHIX BOJIOKOH M HAIlOJIHEHHBIX KPOBbLIO COCY-
JI0B; CTPYKTypa KapJUOMHUOLIMTOB BbIpaX€Ha ‘{éTKO, a X Capko-
Tu1a3Ma COCTOMT U3 IUIOTHO PAaCIIOJIOKEHHBIX MHOd)I/I6pI/IJ'IJ'I.

I"'paHULIBI MHOTOYHCIICHHBIX EYEHOUHBIX JIOJIEK BHIPAXKEHBI He-
CKOJIBKO c11ab0, BCIIEACTBHE YETr0 MX IMapeHXHMY MOXKHO OIIpere-
JIATH MO PACHONIOKEHUIO IEHTPATbHBIX BeH. CTeHKa BEH COCTOUT
13 OIHOCITIOHHOTO SIUTENUS ¥ COSANHUTETHHOTKAHHOTO TTOKPOBA.
Boxpyr eHTpanbHBIX BEH PacloyIOKEHb! FeMOKAMIIISIPHI 1 ITeUé-
HOYHbIE IUIACTHHKM. B 3BE314aThiXx Makpodarax BHyTpH KallkJuIs-
POB BbICTyHaeT TEMHO-OYpOro 1BeTa IMUTMEHT — I'eMOCHIEPHUH B
BUJIE MENIKUX 3EPEH WIK UX CKOIUIEHUH. B cTpyKType snep MHOTO-
IPaHHBIX TENaTOLMTOB XOPOIIO PAacCMAaTPHBACTCA MEJIKO3CPHHU-
CTBI XpOMaTHH B BUJie MbUTH. OUeHb BaXKeH TOT (aKT, ITO CTPYK-
Typa reraToLUTOB B IAPEHXHME U JOJIbKAX IIEYEHN 0JTHOO0pa3Ha U
HE I0JBEPKEHA U3MEHEHHUAM JIUCTPO(UYECKOro XapaKrepa.
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Puc. 3. Hammune 3¢€peH mmnodycnuHaa B HeponuTax novex
Lipofuscin granules in the nephrocytes of the kidney

B rucTonornyeckux mpemnaparax U3 Mo4YeK pacroOoKEeHHas 1Mo
nepudepun KOpKOBasi 4acTh OpraHa, COCTOSIIAs M3 IIOYSYHbIX Te-
JIen, IPOKCHMAIIBHBIX U JMCTANBHBIX OTIEI0B HehPOHOB, O3 IpKO
BBIPKEHHBIX TPAHMIl IUIaBHO IEPEXOAUT B MO3TOBYIO YacTb.
CrpyKTypa MO3rOBOH 4acTH, B CBOIO OYepeib, 0Opa3oBaHa MeET-
msimu [enie U cobuparenbHbiME TpyOKamu. [lodedynblie KaHAIBIIbI
MOKPBITHL OHUM CIIOEM BBICOKHX KyOHUYecKuX KIeTOK. B HexoTo-
pBIX Mpenaparax B IUCTANbHBIX YacTAX HE(POLUUTOB MPOCMATPH-
BAIOTCS MEJIKHE JKEeITOBAaTO-Oyporo npera 3épHa JIMnopycuuHa.

Bonprrass 4acTh mapeHXHMBI CENE3EHKH COCTOMT U3 Oenoit
IyJbIIbl, KOTOPAas IPOCMATPUBAETCS B BUJE KPYIVIBIX U OBAJIBHBIX
¢hopm M ONTHBIX (POJUTHKYIIOB, COCTOSIIHX U3 CKOIUICHHH MHO-
TOYMCIICHHBIX JIUM(OINTOB. B KpacHO# myibIe pacroiIoKeHbI
MHOT'OYHCJICHHbIE PACIIUPEHHbIE KPOBEHOCHBIE COCYIbI, COCTOS-
mye B OCHOBHOM M3 BEHO3HBIX CHHYCOB. B mpocBere maHHBIX co-
CYZIOB, Hapsy ¢ GOpMEHHBIMH 3JIEMEHTaMHU KPOBH, IIPOCMAaTPHBa-
IOTCS TaKKe Makpogaru, coIeprkallie B CBOel IIUTOIIa3Me 3EpHa,
a MECTaMH U TJIBIOKH MIUTMEHTA TeMOCHIePUHA.

Crmsucrast 060I09Ka XKely/Ka, MpecTaBIeHHAas! TOKPOBHBIM
SnuTeNIreM, 00pa3oBaHa OJHHUM CIOEM IMINHIPUYECKHX KIETOK,
CBEpXY KOTOPBIX PaCIIOIOKEH MyKOUIHBIN CEKPET pO30BOTO L{BETA.
B ¢ynnanbHOM 9acTy jkenyaKa xene3bl UMEIoT BUJ TPYOOK, B KO-
TOPBIX PACCMATPUBAETCS MMOKPBIBAIOIIMIN SIUTENUN CO CIU3UCTON
Maccoi.

I'ncronornueckue npenaparsl, IPUTOTOBICHHBIE U3 TOHKUX KH-
IIOK, TIPEACTABICHBI B BU/Ie MHOTOYHCIICHHBIX BOPCHHOK M KPUIIT
MOJ CIM3HUCTOH 000504K0i. [IoBepXHOCTH manbeoOpasHEIX U B
PEIKHX CITydasX JIMCTOBUAHBIX BOPCHHOK BEIPQKEHA B BUIE OJHO-
CJIOWHOTO IMIMHAPHYECKOTO MOKPOBHOTO snuTenus. C okpameH-
HOH B PO30BBI LBET LIMTOIIIA3MON JaHHbBIE SHTEPOLMTHI UMEIOT
yIUIMHEHHOE s1po. B moe 3peHus mpemapara nNpocMaTpUBArOTCS
TaKXKe HEMHOTOYHCIICHHbBIE YYaCTKH C SBJICHHAMHU OTEKA B TE€X Me-
CTax, I7ie BOJOKHA TJIa/JIKOMBILIIEYHOTO CJIOS CTCHOK KHIIOK pa3-
PBIXJICHBL.

Crnusucrast 0005104Ka CTEHOK TOJICTOTO OT/eNa KHIIOK C HAJIH-
YUEeM MHOTOYHCIICHHBIX CKIIQ/IOK MTPE/ICTAaBICHA B BHJE TPYOJaThIX
kpunt. Heu€Tko mpocMaTpuBaroTCsi BOPCUHKH SHTEPOLMTOB, IMO-
KPBIBAIOIIUX 3TU KpHUITHL. Takke HaOIr0maeTcst COOCTBEHHA TLIa-
CTHHKA CIIM3UCTOIN 000J0YKH, COCTOSIIAS U3 PHIXJION BOJOKHICTON
COCIMHUTENBHOI TKaHH, KOTOpas mojBepkeHa MU Gy3un peaKux
TUMQOIMTOB U SMUTEIHATBHBIX KIETOK. B ckiamkax cim3ucToit
Ppacros0kKeHbl MHOTOUYHUCIEHHBIE KPOBEHOCHBIE COCY/BI.

BBuny Toro, 4to KapTHHa OOLIEr0 MAaTOJIOr0aHATOMHYECKOTO
BCKPBITHS U THCTOJOTHYECKUX HCCICIOBAHUI BHYTPEHHHX Opra-
HOB, B OCOOCHHOCTH MHOTOYMCIICHHBIX JUM(ATHUECKUX y3II0B, Y
TEJISIT BTOPOH, KOHTPOJIEHO TpyNITsl ObUIa MPECTABICHA B BUJIE
MIPOKO M3BECTHBIX IATOJOTMYECKHUX IPOIECCOB, XapaKTEPHBIX
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JJIsL Ty6epKyJ1é3H0ro NopaxKeHus u OCBEIIEHHBIX MHOT'OKpAaTHO,
TIOBTOPHOE ONMMCAHUE DTUX U3MCHEHUH 37€Ch HE IIPpUBOAUTCH.

4. OBCYXOEHUE

Discussion

C 1enbro U3y4eHHs ACHCTBHS Ha TUCTOMOP(OJIOTUIO BHYTPEH-
HUX OpPraHOB HOBOH KOMOMHAIIMM TMPOTHBOTYOEPKYIE3HBIX
cpenctB mpemnapat Puduzoctpen Obul MpUMEHEH TesTaM IMOJ-
KOXXHO B 103¢ 5 mut Ha 100 kr >xuBoi Maccel B TeueHune 60 qHel ¢
JIeCATHIHEBHBIMY HHTEPBaJIaMH. AHAIIN3 THCTOMOP(OIIOTHIECKHX
HCCIIEeI0OBaHUN BHYTPEHHHX OpPraHOB M JIMM(ATHYECKHX Y3JIOB
TIOIOTIBITHRIX JKUBOTHBIX ITOKA3all, YTO NPH NPUMEHEHHH Ipera-
para B Te4eHHE AIHUTEIHHOTO NEpPHO/ia BPEMEHH Pa3BUBAIOTCS He-
3HAUUTENbHBIE CTPYKTYpPHBbIE H3MEHEHUS B BHJE I'€MOCHIEPO3a B
MApEeHXUMATO3HBIX OPraHaX U HEOOBLIOTO YCHIIEHHUS CEKpEeLUH
KEJTyJOYHO-KHUIIEYHOTO TPAKTa.

Ilo pe3ynapTaTaM MaToJIOT0AaHATOMUYECKUX U 1a0OPAaTOPHBIX TU-
CTOJIOTHYECKUX WCCICOOBAaHUH YCTaHOBJIEHO, YTO Tpemapar Pu-
¢usocTpen npu JUTMTEIHLHOM IPUMEHEHHH B 03¢ 5,0 Mt Ha 100 kr
JKHBOI Macchl SIBJIACTCS OC3BPEIHBIM M HE BBI3BIBACT KAKHX-TTHOO
MOpaKeHUH WM MOPGOJIOTHYCCKON ACCTPYKIIUK BHYTPEHHUX Op-
TaHOB TeJAT. McclienoBaHUsIMU BBISBICHO, YTO Pa3pabOTaHHBIN
MPOTHBOTYOEPKYNE3HBII KOMIUICKCHBIM mpenapat Puduzoctpen
Oe3BpesieH 111 OpraHu3Ma KUBOTHBIX; B YKa3aHHBIX J03aX Ipemna-
par He OKa3bIBaeT OOILIEr0 M OCTPOT0 TOKCHYECKOTO ACHCTBHSI.

5. 3BAKNIOYEHUE

Conclusion

Ha ocHoBanuu ucnbiTanns npemnapara «Pudusoctpem» npoTus
B030yanTeNeil MUKOOAaKTepHi TyOepKyI€3a yCTaHOBIICHO, YTO IIpe-
mapar o0JylajaeT J0CTaTOYHON OaKTepHoCTaTHYeCKOH M OakTepu-
LUHOW aKTUBHOCTHIO. [Ipemapar sBise€TCsS DKOJOTHYECKH Oe3-
BpPEIHBIM, HE OKa3bIBaeT KAaKOTO-IIMOO OTPHIATENBHOTO WIIN
M06OYHOTO BO3AEHCTBHS HAa OPTaHU3M KHBOTHBIX B II€JIOM, TIPOSIB-
JSIeT CHHEPTH3M W TPOJIOHTUPOBAHHBIN 3(deKT, cHIKaeT oTéd-
HOCTB ¥ yTydIlIaeT peTeHepanHio TKaHeH, 001a1aeT MOBBIIICHHBIM
TEpaNeBTHYECKUM JIEHCTBUEM M MOXKET HAWTH IPOMBIIUICHHOE
NpUMeHeHHe, Mest (papMaKoJIOrHIecKoe MPEUMYIIECTBO ITepes n3-
BECTHBIMU IIPENapaTaMH-aHAIOTaMH.

YcTaHOBIIEHO, YTO Y 3apaKEHHBIX MUKOOAKTEPHSIMH TENST I0-
crie TpHMeHeHMs1 mpemapaTta Pugmusoctpen TyOepkyné3 B opra-
HHU3Me He pa3BUBaeTcs. B opranmsMe TemsIT KOHTPOIBHOM TPYIIIEI,
3apax€HHBIX BO30yIMTETIMH TyOepKynésa, HO HE IMOTyIHBIIHX
mpenapaTt, HaOII0JaaoCch BBIPAXKEHHOE PA3BUTHE THITMYHOTO TY-
Oepkyné3a BO BHYTPEHHUX OpraHax ¥ IMM(aTHYecKuX y3iax.
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Kengaytirilgan inglizcha xulosa / PacwupeHHbIU peghepam Ha aHanul-
CKOM s13bIKe

Purpose and research problem

Tuberculosis of farm animals and birds is not only a significant problem
of veterinary science and practice but also carries a considerable degree
of social relevance. One of the reasons for the decrease in cattle num-
bers is the removal of animals that react positively to tuberculin during
routine allergic testing on livestock farms: under the veterinary instruc-
tions and regulations in force in Uzbekistan, all positively reacting ani-
mals must be immediately isolated from the general herd and sent for
sanitary slaughter. Moreover, such testing also produces positive reac-
tions arising for other reasons in animals that are conditionally healthy
with respect to tuberculosis. These circumstances inflict serious eco-
nomic losses on livestock farming, and the development of control and
preventive measures against tuberculosis of farm animals therefore re-
mains as much in demand as before. To address this problem the staff
of the Laboratory for the Study of Animal Tuberculosis and the Labor-
atory of Pathomorphology of the Scientific-Research Institute of Veter-
inary have carried out large-scale research over recent years, which re-
sulted in a new combination of anti-tuberculosis drugs, Rifizostrep. The
aim of the present work was to study in vivo the antibacterial activity
of this new complex against mycobacteria in a living organism and,
equally important, to establish by pathoanatomical and histomorpho-
logical examination whether prolonged administration of the prepara-
tion causes any damage to the internal organs of the treated animals.

Materials and methods

The experiment was conducted on calves of a black-and-white breed
aged six to eight months. Before the start of the experiment all calves
underwent an allergic test, and no positive reaction to tuberculin was
established 72 hours after administration. All calves were then infected
subcutaneously in the region of the neck with a suspension of M. tuber-
culosis at a dose of 1 ml (0.03 mg/kg) and divided into two groups of
three head. The first group was the experimental group and the second
served as the control. Twenty-four days after infection, taking into ac-
count the incubation period of mycobacterial development in the animal
body, the calves of the first group were injected subcutaneously with
Rifizostrep at a dose of 5.0 ml per 100 kg of live weight; the procedure
was repeated over 60 days at ten-day intervals. The animals of the sec-
ond, control group received no preparation. The total duration of the
experiment was six months. At its conclusion, with the participation of
a specially created commission, all calves were slaughtered for diag-
nostic purposes, dissected and examined pathoanatomically in detail.
Pathological material — pieces of internal organs and lymph nodes 0.5—
1 cm thick — was then taken from each animal and placed in ten per
cent formalin solution. After the appropriate histological processing the
material was embedded in paraffin, paraffin blocks were prepared, sec-
tions were cut on a microtome, stained with haematoxylin and eosin,
and examined microscopically.
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Results and discussion

Pathoanatomical examination of the calves of the first experimental
group established the following. All the calves were of medium fatness;
the general appearance, the coat and skin, the visible mucous mem-
branes and the external natural orifices showed no visible changes. Un-
der the skin of the neck, at the site where the mycobacteria had been
introduced, there were several small encapsulated foci 2—5 mm in size,
consisting of the remains of the infective material and occupying a total
diameter of 2-3 cm. No changes of a pathological character were estab-
lished in the parenchymal organs of the thoracic and abdominal cavities
— the lungs, heart, liver, kidneys and spleen — nor in the gastrointes-
tinal tract. In one animal, however, a site 2.5-3 c¢m in size that had un-
dergone inflammation and subsequent recovery was found in the lobu-
lar part of the right lung lobe, while the morphological structure, colour,
volume and consistency of the organ itself were unchanged. Visual in-
spection and sectioning of a large number of lymph nodes — subman-
dibular, retropharyngeal, tracheal, bronchial, mediastinal, portal, mes-
enteric, prescapular and inguinal — likewise revealed no development
of pathological processes. Histologically, the inner wall of the pulmo-
nary alveoli consisted of a single layer of flat epithelium, with bronchi
and blood-filled arteries and veins between the alveoli; hyperaemia of
the vessels of the interalveolar septa was recorded. The heart appeared
as a powerful layer of striated fibres with blood-filled vessels, the struc-
ture of the cardiomyocytes clearly expressed and their sarcoplasm com-
posed of densely arranged myofibrils. In the liver the boundaries of the
lobules were somewhat weakly expressed, so that the parenchyma
could be identified by the position of the central veins; dark brown
grains or clusters of haemosiderin appeared in the stellate macrophages
within the capillaries, while the structure of the hepatocytes remained
uniform and free of dystrophic change. In the kidneys the cortical part
passed smoothly into the medulla without pronounced boundaries, the
tubules were covered by a single layer of tall cubic cells, and small yel-
lowish-brown grains of lipofuscin were visible in the distal parts of the
nephrocytes in some preparations. Most of the splenic parenchyma con-
sisted of white pulp in the form of round and oval lymphoid follicles,
while numerous dilated venous sinuses in the red pulp contained mac-
rophages with grains and, in places, clumps of haemosiderin in their
cytoplasm. The gastric mucosa was covered by a single layer of cylin-
drical cells with a pink mucoid secretion above them, the fundal glands
appearing as tubes. The small intestine showed numerous villi and
crypts covered by a single-layered cylindrical epithelium, with a few
areas of oedema where the fibres of the smooth muscle layer were loos-
ened; the large intestine showed tubular crypts, a lamina propria of
loose fibrous connective tissue infiltrated by scattered lymphocytes and
epithelial cells, and numerous blood vessels in the folds of the mucosa.
In the calves of the second, control group, which were infected but re-
ceived no preparation, the picture of the general autopsy and of the his-
tological examination of the internal organs and especially of the nu-
merous lymph nodes corresponded to the well-known pathological
processes characteristic of tuberculous lesions.

Conclusion and contribution

Testing of Rifizostrep against the causative agents of mycobacterial tu-
berculosis established that the preparation possesses sufficient bacteri-
ostatic and bactericidal activity. It is ecologically harmless, exerts no
negative or side effect on the animal organism as a whole, shows syn-
ergism and a prolonged effect, reduces oedema and improves tissue re-
generation, has an enhanced therapeutic action and may find industrial
application, having a pharmacological advantage over the known anal-
ogous preparations. Analysis of the histomorphological studies of the
internal organs and lymph nodes of the experimental animals showed
that prolonged administration produces only minor structural changes,
expressed as haemosiderosis in the parenchymal organs and a slight in-
crease in the secretion of the gastrointestinal tract. On the basis of the
pathoanatomical and laboratory histological investigations it was estab-
lished that Rifizostrep, administered over a long period at a dose of 5.0
ml per 100 kg of live weight, is harmless and causes no damage or mor-
phological destruction of the internal organs of calves; in the doses in-
dicated it exerts no general or acute toxic effect. Tuberculosis did not
develop in the infected calves that received the preparation, whereas the
internal organs and lymph nodes of the untreated control calves showed
pronounced typical tuberculous lesions. The contribution of this work
lies in providing the histomorphological safety evidence that a candi-
date anti-tuberculosis combination requires before it can move toward
practical veterinary use.
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AHHoOTanusl. B 1aHHOM cTaThe NPECTABICHbI PE3yIIbTaThl PAJUOMETPHYECKUX U PaNallMOHHO-TH-
THEHUYECKUX HCCIENOBAHUM, NMPOBEAEHHBIX B MOIOYHBIX (DEPMEPCKUX XO3SIHCTBAX TEPPHUTOPUH
«Typon» bekabasckoro paiiona TamkeHTcKoi obsacti. B xoze ucciienoBanus npoaHaIu3upoOBaHO
COCTOSIHHE PaJIMALIOHHOTO (JOHA, BKIIFOYAsi MOIIHOCTb J03bl FAMMA-HM3IIy4CHHUS, a TAKXKE COJepKa-
HHE PaJHOHYKJINJIOB B II0YBE, KOPMOBOI 0a3e U KMBOTHOBOAUYECKOH mpomykiuu (Monoke). Ha oc-
HOBE HOJIy4EHHbIX JaHHBIX C(OPMYIMPOBAHBI HAYYHO 0OOCHOBAHHBIC BHIBO/IBI U IPAKTUYECKUE pe-

HalpaBlICHHBIE HAa OLIGHKY OJKOJOIMYEeCKOi Oe3omacHocTHM M obecriedeHue

pasuaLOHHON YUCTOTHI IPOU3BOAMMOI MOJIOYHOM NMPOAYKLMHU B JaHHOM peruoHe. IIpencrasnena
noapoOHast HHPOpMALMs 0 JTa0OPATOPHBIX MCCICAOBAHUAX 00PA3IOB MOYBBI, JIOLEPHBI, BOLOEMOB

KuroueBble c/10Ba: paJ0aKTHBHOCTb; JO3UMETPHUS; HOHU3HUPYIOLIEE U3IIyUeHHE; BHELIHNH raMmMa-
(oH; pagroaKTHBHBIC BBINAICHMS; PAJHOAKTHBHBIC M30TOIbI; HEHTPOH; My(enbHas [edb; KOpM;
SIICPHBIC PEAKIIMH; PaIHOIKOIIOTHIECKHH MOHUTOPHHT

KHAKIMOV et al.

KOMEHJALIUH,

U CeHa B XO3sIiicTBE.
1. KIRISH
Introduction

Yer yuzidagi barcha tirik organizmlar doimo ionlashtiruvchi
nurlanish ta’sirida bo‘ladi. Ionlashtiruvchi nurlanish manbalarini
kelib chiqishiga ko‘ra uch guruhga bo‘lish mumkin. Birinchi
guruhga kosmik kelib chiqishga ega nurlanishlar kiradi. Ikkinchi
guruhni yer jinslarining tabiiy radioaktiv moddalari hamda tuproq,
suv, havo, o‘simlik va hayvonot dunyosida, shuningdek inson ta-
nasida mavjud bo‘lgan tabiiy radioaktiv elementlarning nurlanishi
tashkil etadi. Ushbu ikki guruh ionlashtiruvchi nurlanishning tabiiy
fonini yuzaga keltiradi.

Uchinchi guruhga sun’iy radionuklidlar kiradi. Ular yadroviy
qurol sinovlari yoki atom elektr stansiyalaridagi avariyalar (Cher-
nobil, Fukusima va boshqalar) natijasida hosil bo‘lib, mahalliy,
troposfera yoki global yog‘inlar shaklida yer yuzasiga tushadi
yoxud radioaktiv sanoat korxonalarini demontaj qilish jarayonida
tashqi muhitga chiqadi. Bu manbalarning barchasi ma’lum sha-
roitlarda ichki va tashqi nurlanish orqali hayvonlar va odamlar or-
ganizmiga sezilarli ta’sir ko‘rsatishi mumkin. Tashqi va ichki man-
balarning yig‘indisi radiatsion fonni belgilaydi.

Elementlarning tabiiy aralashmasida mavjud bo‘lgan tabiiy ra-
dioaktiv izotoplardan tashqari, turli yadroviy reaksiyalar natijasida
— yadro reaktorlarida barqaror kimyoviy elementlarning neytron
oqimlari bilan nurlantirilishi yoki og‘ir zarralar bilan bombardimon
qilinishi orqali — olingan ko‘plab sun’iy izotoplar ham ma’lum.
Yadro sinovlaridan keyingi dastlabki oylarda yoki avariyalar na-
tijasida parchalanish bo‘laklari aralashmasi *'I, '*°Ba va °°Sr ni,
keyinchalik esa asosan *°Sr va '*’Cs ni 0°z ichiga oladi; ular atrof-
muhitning global radioaktiv ifloslanishining asosiy qismini tashkil
qiladi.

O‘z-o‘zidan (quruq yog‘ingarchilik) yoki ko‘pincha atmosfera
yog‘inlari bilan birga tushadigan yadroviy parchalanishning radi-
oaktiv mahsulotlari biosferaning abiotik (suv, tuproq) va biotik
(o‘simlik, hayvonot dunyosi) tarkibiga kiradi hamda moddalarning
biologik aylanishiga qo‘shiladi. Bunday holda parchalanish
mahsulotlari inson organizmiga o‘simlik oziq-ovqatlari orqali yoki
radioaktiv moddalarni o‘z ichiga olgan yem-xashakni iste’mol
qilgan hayvonlar mahsulotlari orqali kirib boradi.

2. RADIOEKOLOGIK MONITORINGNING MAQSADI
VA VAZIFALARI

Aims and objectives of radioecological monitoring

Radioekologik monitoring — atrof-muhit komponentlarida (at-
mosfera havosi, tuproq, yer usti va yer osti suvlari, o‘simlik va
hayvonot dunyosi) tabiiy hamda texnogen radionuklidlarning tar-
qalishini, ularning migratsiyasi va biologik aylanishini muntazam
kuzatish, baholash hamda prognozlashga qaratilgan kompleks
ilmiy-amaliy tadbirlar tizimidir. Monitoring natijalari aholi sa-
lomatligini muhofaza qilish, qishloq xo‘jaligi mahsulotlari xa-
vfsizligini ta’minlash va ekologik barqarorlikni saqlashda muhim
ilmiy asos bo‘lib xizmat giladi.

Radioekologik monitoringning asosiy maqsadi radiatsiyaviy
xavf tug‘dirishi mumkin bo‘lgan tabiiy va texnogen manbalar
ta’sirida atrof-muhitda yuz berayotgan radiatsion o‘zgarishlarni 0‘z
vaqtida aniqlash, ularning ekologik va sanitariya-gigiyenik
oqibatlarini baholash hamda inson salomatligi va biosfera uchun
xavfsiz sharoitni ta’minlashdan iborat. Aynigsa atom energetikasi
obyektlari, metallurgiya korxonalari, konchilik sanoati, radioaktiv
materiallardan foydalanuvchi ishlab chiqarish tarmoqlari hamda ra-
dioaktiv chigindilar saqlanadigan hududlarda bunday monitor-
ingning ahamiyati yanada ortadi.

Toshkent viloyatining Bekobod tumani va Bekobod shahri
respublikaning yirik sanoat hududlaridan biri bo‘lib, metallurgiya,
qurilish materiallari ishlab chigarish hamda yangi metallurgiya
quvvatlarining rivojlanishi bilan tavsiflanadi. Hududda qora metal-
lurgiya sanoatining rivojlanganligi va to‘g‘ridan-to‘g‘ri tiklangan
temir ishlab chiqarish loyihalarining amalga oshirilishi atmosfera,
tuproq va suv obyektlarining ekologik holatini, jumladan radiatsion
fon ko‘rsatkichlarini muntazam nazorat qilish zaruratini yuzaga
keltiradi. Bunda radioekologik monitoring sanoat faoliyatini radi-
atsion xavfsizlik nuqtai nazaridan baholash uchun muhim ilmiy
vosita hisoblanadi.

RADIOEKOLOGIK MONITORING

ATROF-MUHIT, QISHLOQ XO'JALIGI MAHSULOTLARI VA AHOLI SALOMATLIGINI

RADIATSION XAVFDAN HIMOYA QILISH
Fodts

Toshkent viloyati
Bekobod tumani

MONITORING YO'NALISHLAR!

© Mmosfera havost

MAQSAD:
Radiatsion ta'simi
aniqlash, bahotash
va xawefsiz muhiti
ta'mintash

Fig. 1. Aims of radio-

1-rasm. Radioekologik monitoringning magsadi
ecological monitoring

Bekobod tumani sharoitida radioekologik monitoringning aso-
siy vazifalari quyidagilardan iborat: atmosfera havosidagi tashqi
gamma-fon dozasining quvvatini muntazam o‘lchash; tuproq na-
munalari tarkibidagi tabiiy radionuklidlar (***U, #*?Th, “°K)) hamda
zarur hollarda sun’iy radionuklidlar (**’Cs, **Sr) miqdorini aniqlash;
Sirdaryo suvi, sug‘orish suvlari va yer osti suvlari tarkibidagi radi-
ologik ko‘rsatkichlarni baholash; qishloq xo‘jaligi ekinlari, yem-
xashak, sut, go‘sht va baliq mahsulotlarida radionuklidlarning bi-
oakkumulyatsiya darajasini aniqlash; sanoat korxonalari yaqinidagi
kuzatuv nuqtalarida radiatsion fonning vaqt bo‘yicha dinamikasini
o‘rganish; radiatsion ko‘rsatkichlarning sanitariya me’yorlari va
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xalqaro tavsiyalarga mosligini baholash; radiatsion xavf tug‘ilishi
mumkin bo‘lgan holatlarni erta aniqlash va ularning oldini olish
bo‘yicha tavsiyalar ishlab chiqish.

Radioekologik monitoringda olingan natijalar faqat radiatsiya
darajasini aniqlash bilan cheklanmaydi. Ular radionuklidlarning
migratsiya qonuniyatlarini, oziq zanjiri orqali tirik organizmlarga
o‘tishini, bioakkumulyatsiya va biomagnifikatsiya jarayonlarini
o‘rganish imkonini beradi. Shu sababli monitoring natijalari
ekologik xavfni baholash, gishloq xo‘jaligi mahsulotlarining radi-
atsion xavfsizligini ta’minlash hamda hududning ekologik pas-
portini shakllantirishda muhim ilmiy asos hisoblanadi.

Bekobod tumani misolida radioekologik monitoringni tashkil et-
ishda kuzatuv punktlarini sanoat korxonalari, avtomobil yo‘llari,
aholi yashash punktlari, sug‘oriladigan qishloq xo‘jaligi may-
donlari hamda Sirdaryo bo‘ylarida joylashtirish maqsadga mu-
vofigdir. Har bir kuzatuv nuqtasida gamma-fon doza quvvati
(uSv/soat), tuprogning solishtirma faolligi (Bq/kg), suvning
umumiy alfa va beta faolligi (Bg/l), shuningdek qishloq xo‘jaligi
mahsulotlaridagi radionuklidlar miqdori aniglanadi. Ushbu ma’lu-
motlar geografik axborot tizimlari va statistik tahlil usullari
yordamida qayta ishlanib, hududning radioekologik xaritalari tuzi-
ladi. Bu esa radiatsion xavf zonalarini aniqlash, ekologik progno-
zlar tuzish hamda hududning barqaror rivojlanish strategiyasini ish-
lab chiqishda muhim ahamiyat kasb etadi.

3. XULOSA

Conclusion

Toshkent viloyati Bekobod tumani sharoitida radioekologik
monitoringni muntazam tashkil etish sanoatlashgan hududlarda ra-
diatsion xavfsizlikni ta’minlash, ekologik muvozanatni saqlash,
ozig-ovqat xavfsizligini mustahkamlash hamda aholi salomatligini
muhofaza qilishning muhim ilmiy-amaliy omillaridan biri hisobla-
nadi. Monitoring natijalari hududning ekologik holatini kompleks
baholash, radiatsion xavf darajasini prognozlash va ekologik
boshqaruv qarorlarini ilmiy asoslash imkonini beradi.
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Kengaytirilgan inglizcha xulosa / PacwupeHHbIl peghepam Ha aHanul-
CKOM si3bIKe

Purpose and research problem

All living organisms on Earth are continuously exposed to ionizing ra-
diation. Its sources fall into three groups: cosmic radiation; the natural
radioactive substances of the Earth's crust and the natural radionuclides
present in soil, water, air, plants, animals and the human body; and ar-
tificial radionuclides formed by nuclear weapon tests or accidents at
nuclear power plants such as Chernobyl and Fukushima, which reach
the Earth's surface as local, tropospheric or global fallout, or enter the
environment during the decommissioning of radioactive industrial fa-
cilities. The first two groups create the natural radiation background,
and the sum of external and internal sources determines the total back-
ground. Radioactive products of nuclear fission enter the abiotic com-
ponents of the biosphere — water and soil — and its biotic components,
and then the biological cycle of matter, so that fission products reach
the human body through plant foods or through the products of animals
that have consumed contaminated feed. The Bekabad district and the
town of Bekabad in the Tashkent region form one of the largest indus-
trial areas of the republic, characterized by metallurgy, the production
of building materials and the development of new metallurgical capac-
ity, including direct reduced iron projects. This makes regular monitor-
ing of the ecological state of the atmosphere, soil and water bodies —
and of radiation background indicators in particular — a necessity. The
purpose of this article is to set out the aims, objectives and organiza-
tional principles of radioecological monitoring for the conditions of the
Bekabad district and to present the results of radiometric and radiation-
hygienic investigations carried out on dairy farms of the Turon area.

Materials and methods

The work is based on the analysis of published sources on radioecolog-
ical monitoring, practical dosimetry and veterinary radiobiology, and
on radiometric and radiation-hygienic investigations carried out on
dairy farms in the Turon area of the Bekabad district. The monitoring
programme covered the ambient gamma dose rate in the atmosphere,
the content of natural radionuclides — uranium-238, thorium-232 and
potassium-40 — in soil samples and, where required, of artificial radi-
onuclides such as caesium-137 and strontium-90; the radiological indi-
cators of the water of the Syr Darya, of irrigation water and of ground-
water; the degree of bioaccumulation of radionuclides in agricultural
crops, feed, milk, meat and fish products; and the dynamics of the radi-
ation background over time at observation points near industrial enter-
prises. Samples of soil, alfalfa, hay and water taken on the farms were
examined under laboratory conditions. At each observation point the
gamma dose rate is measured in microsieverts per hour, the specific
activity of the soil in becquerels per kilogram and the total alpha and
beta activity of water in becquerels per litre. Observation points are
placed with regard to the location of industrial enterprises, motor roads,
settlements, irrigated agricultural land and the banks of the Syr Darya;
the data are processed by means of geographic information systems and
statistical methods so that radioecological maps of the territory can be
compiled.

Results and discussion

Radioecological monitoring is a system of complex scientific and prac-
tical measures aimed at the regular observation, assessment and fore-
casting of the distribution, migration and biological circulation of natu-
ral and technogenic radionuclides in the components of the
environment. Its results serve as an important scientific basis for pro-
tecting public health, ensuring the safety of agricultural products and
maintaining ecological stability. The principal aim of such monitoring
is the timely detection of radiation changes occurring in the environ-
ment under the influence of natural and technogenic sources that may
present a radiation hazard, the assessment of their ecological and sani-
tary-hygienic consequences, and the provision of safe conditions for
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human health and for the biosphere. The importance of monitoring in-
creases further in the vicinity of nuclear power facilities, metallurgical
enterprises, the mining industry, production sectors using radioactive
materials and areas where radioactive waste is stored. For the conditions
of the Bekabad district the main tasks were defined as regular measure-
ment of the ambient gamma dose rate; determination of natural and,
where necessary, artificial radionuclides in soil; assessment of radio-
logical indicators in the Syr Darya, irrigation water and groundwater;
determination of the bioaccumulation of radionuclides in crops, feed,
milk, meat and fish; study of the temporal dynamics of the background
near industrial enterprises; assessment of the compliance of radiation
indicators with sanitary norms and international recommendations; and
early detection of situations that may give rise to radiation hazard, to-
gether with the development of preventive recommendations. The re-
sults of monitoring are not limited to establishing radiation levels: they
make it possible to study the migration patterns of radionuclides, their
transfer to living organisms through the food chain, and the processes
of bioaccumulation and biomagnification. They therefore constitute an
important scientific basis for assessing ecological risk, ensuring the ra-
diation safety of agricultural products and compiling an ecological pass-
port of the territory.

Conclusion and contribution

Regular organization of radioecological monitoring in the conditions of
the Bekabad district of the Tashkent region is one of the important sci-
entific and practical factors in ensuring radiation safety in industrialized
areas, maintaining ecological balance, strengthening food safety and
protecting public health. The results of monitoring make it possible to
assess the ecological state of the territory comprehensively, to forecast
the level of radiation risk and to place ecological management decisions
on a scientific footing. The contribution of this work lies in setting out,
for a specific industrial district of Uzbekistan, a structured programme
of radioecological monitoring covering the atmosphere, soil, water,
feed and livestock products, and in linking that programme to the prac-
tical requirement of guaranteeing the radiological purity of dairy pro-
duction.
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AHHOTanMs. B 1aHHO# cTaThe NpeACTaBICHBI Pe3yIbTaThl PAIHOMETPUYECKHX HCCIICIOBAaHUM, TIPO-
BEIEHHBIX B MOJIOYHOM (hepPMEPCKOM XO3IHUCTBE «XOKH-AXMa», PaCIOI0KEHHOM Ha TEPPUTOPHU
«Hag6axop» Bbekabazckoro paiiona TamkeHtckoi obnactu. {1 KOMIUIEKCHOH OLIEHKH paualii-
OHHO-TUTHEHUYECKOH 0OCTAaHOBKHM B JJA0OPATOPHBIX YCIOBHSX ObLT HPOBEAEH ETAIBHBINA aHAIH3
00pa3IoB MOYBBI, BOJOEMOB, a TAKIKE KOPMOBBIX KYJIBTYp (JIFOLEPHBI U CEHAa), OTOOPAHHBIX Ha Tep-
putopun xo3siicTBa. Ha oCHOBE MOTy4eHHBIX IKCIIEPUMEHTATIbHBIX TaHHBIX JaHa OLCHKA YPOBHIO
€CTECTBEHHOT0 PaAHaliOHHOro (hoHa U pa3paboTaH HAyYHO OOOCHOBAHHBIN KOMILIEKC BBIBOAOB U
peKOMEeHIalMii, HalpaBICHHBIX Ha 00ECIeYEeHHEe HKOJIOTHYECKONW M paJHallMOHHON 0e30IacHOCTH
JKMBOTHOBOIYECKOH MPOIYKIIMH.

KaroueBble ciioBa: paanoMeTpUYeCKHe HCCienoBaHus; bekabaackuii paiioH; MonodHoe (epmep-
CKOE XO3SICTBO; PAJHALMOHHO-THTHEHHYECKas OLCHKA; PaJAHOAKTHBHBIC H30TOIbI, BHELIHHN
ramMma-(OH; HOHU3UPYIOIIee H3IyueHHe; KOPMOBasi 6a3a; 00pasiibl MOYBBI M BOJIBL; SKOJIOTHYECKAS
0e301acHOCTD; 1e3Hii-137

1. KIRISH

Introduction

Yer yuzidagi barcha tirik organizmlar hayoti davomida doimiy
ravishda ionlashtiruvchi nurlanish ta’sirida bo‘ladi. Ionlashtiruvchi
nurlanish manbalari kelib chiqishiga ko‘ra uch asosiy guruhga
ajratiladi.

Birinchi guruhni kosmik nurlanish tashkil etadi. Ushbu nurlan-
ish Quyosh va boshqa kosmik jismlardan kelib chiqadigan yuqori
energiyali zarrachalar oqimi bo‘lib, atmosfera orqali Yer yuzasiga
yetib keladi. Kosmik nurlanishning intensivligi dengiz sathidan
balandlik, geografik kenglik hamda atmosferaning fizik holatiga
bog‘liq holda o‘zgarib turadi.

Ikkinchi guruh tabiiy radioaktiv manbalardan iborat bo‘lib,
ularga Yer qobig‘idagi tog* jinslari, tuproq, suv, atmosfera havosi,
o‘simlik va hayvonot dunyosi, shuningdek inson organizmida ta-
biiy ravishda uchraydigan radionuklidlar (**U, #2Th, “K va
boshgqalar) kiradi. Mazkur radionuklidlarning tabiiy parchalanishi
natijasida hosil bo‘ladigan ionlashtiruvchi nurlanish kosmik nurlan-
ish bilan birgalikda tabiiy radiatsion fonni shakllantiradi. Tabiiy ra-
diatsion fon biosferaning ajralmas tarkibiy qismi bo‘lib, barcha tirik
organizmlar evolyutsiyasi davomida ushbu omil ta’siri ostida
rivojlangan.

Uchinchi guruh sun’iy radionuklidlardan iborat bo‘lib, ular aso-
san yadroviy qurol sinovlari, atom energetikasi obyektlaridagi
avariyalar va radioaktiv materiallardan foydalanuvchi sanoat korx-
onalari faoliyati natijasida atrof-muhitga tushadi.

2. MATERIALLAR VA METODLAR

Materials and methods

Kuzatuv punktlarini tanlashda quyidagi mezonlarga alohida e’ti-
bor qaratildi: radiatsion xavf tug‘dirishi mumkin bo‘lgan sanoat
obyektlarining joylashuvi; shamol yo‘nalishi va atmosfera massala-
rining harakatlanish xususiyatlari; mavjud yoki ehtimoliy radioak-

1-jadval

Monitoring natijalari = Table 1. Monitoring results

tiv ifloslanishning tarqalish yo‘nalishi; yer resurslaridan foyda-
lanish tarkibi va agroekotizimning funksional tuzilishi; tuproq
qoplami turlari va ularning fizik-kimyoviy xususiyatlari; chorva
mollari yaylovlari hamda yem-xashak ekinlari joylashgan may-
donlar; sug‘orish tarmoqlari va suv manbalarining hududiy joy-
lashuvi.

Tadqiqot davomida hududning tashqi gamma-fon doza quvvati
radiometrik asboblar yordamida o‘lchandi. Olingan natijalar radi-
atsion monitoring bo‘yicha amaldagi me’yoriy hujjatlar talablari
asosida baholandi. Kuzatuv natijalari statistik usullar yordamida
qayta ishlanib, hududning radioekologik holati kompleks tahlil qi-
lindi. Monitoring ma’lumotlari asosida tadqiqot hududining radi-
atsion xavfsizlik darajasi baholandi hamda agroekotizimning
ekologik barqarorligini ta’minlashga qaratilgan ilmiy-amaliy
tavsiyalar ishlab chiqildi.

3. TADQIQOT NATIJALARI VA ULARNING TAHLILI

Results and discussion

Radioekologik monitoring doirasida tadqiqot obyekti sifatida
Toshkent viloyati Bekobod tumani Navbahor hududida joylashgan
«Xoji-Ahmad» fermer xo‘jaligi tanlandi. Monitoring ishlari Veter-
inariya ilmiy-tadqiqot instituti Biokimyo va radiobiologiya labora-
toriyasi mutaxassislari tomonidan fermer xo‘jaligi veterinariya
shifokori ishtirokida amalga oshirildi.

Monitoring dasturiga muvofiq radiatsion nazorat obyektlari si-
fatida qishloq xo‘jaligi yerlari, yem-xashak ekinlari, chorvachilik
binolari, yem omborlari, suv manbalari hamda chorva mollari
bogqiladigan yaylovlar tanlandi. Tadqiqot davomida tashqi gamma-
fon doza quvvati dala sharoitida portativ dozimetr yordamida
aniqlandi. O‘Ichovlar shamolsiz va bulutsiz ob-havo sharoitida,
havo harorati 28 °C bo‘lgan vaqtda, yer yuzasidan 5-8 sm hamda 1
m balandliklarda bajarildi. Kuzatuv punktlari agroekotizimning re-
lyefi, shamol yo‘nalishi va yerlardan foydalanish xususiyatlari
hisobga olingan holda tanlandi.

Kuzatuv obyekti

Beda maydoni (10 nugta bo‘yicha o‘rtacha)
Ferma hovlisi

Dezobaryer oldi

Tug‘rugxona

Bogish bo‘limi

Yem saqglash ombori

Suv havzasi

Nazorat uchastkasi (100 x 100 m)

Gamma-fon doza quvvati (UR/soat)
14,5

13,8

11,8

9,6

12,1

13,1

12,5

11,3

Barcha o ‘Ichovlar bir xil ob-havo sharoitida, yer yuzasidan 5-8 sm va 1 m balandlikda bajarilgan.
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Olingan natijalar tadqiqot hududida tashqi gamma-fonning ta-
bily radiatsion fon chegarasida ekanligini ko‘rsatdi. Kuzatuv
nugqtalari bo‘yicha qayd etilgan ko‘rsatkichlar o‘rtasidagi tafovutlar
hudud relyefi, tuproqning fizik xususiyatlari va tabiiy radionuklid-
larning notekis tagsimlanishi bilan izohlanadi.

Monitoring davomida laboratoriya tahlillari uchun 1 kg tuproq,
1 kg yem-xashak va 1,5 litr suv namunalari olindi. Suv namunalari
oldindan xlorid kislotasining suyultirilgan eritmasi bilan ishlov
berilgan plastik idishlarga yig‘ildi; ushbu usul radionuklidlarning
idish devorlariga adsorbsiyalanishining oldini olish imkonini berdi.
Laboratoriyada suv namunalaridan 100—150 ml hajm ajratilib, 100—
105 °C haroratda bug‘latildi va hosil bo‘lgan qoldiq radiometrik
tahlil qilindi.

TOSHKENT VILOYAT!

RADIOEKOLOGIK MONITORING
TOSHKENT VILOYATI BEKOBOD TUMANI
NAVBAHOR HUDUDI “XOJI-AHMAD" FERMER XOUALIGIDA

B scod
9 Havwanar s

MONITORING OB'EKTLARI

GAMMA-FON DOZA QUVVATI (iRisoat)

Beds mapdoni Ferma Dezobarer Sogish = Xowz
Pavis ol TGS bmi Sontbrass o) (100x100 m)

145 138 18 96 121

yer puzasidon o

1-rasm. Radioekologik monitoring natijalari
oecological monitoring

Fig. 1. Results of the radi-

O‘simlik namunalarini tanlashda «konvert» usuli qo‘llanildi: har
bir maydondan beshta nuqtada namuna olinib, o‘rtacha aralash na-
muna shakllantirildi. Bundan tashqari, chorva mollari iste’mol qi-
ladigan yaylovlardan yashil massa, yem omboridan bug‘doy va so-
mon namunalari olindi.

Laboratoriya tahlili uchun yashil massa namunalari dastlab 90—
120 °C haroratda doimiy massagacha quritildi. So‘ngra namunalar
200 °C da karbonizatsiya qilinib, keyinchalik 400-500 °C haroratda
mufel pechida to‘liq kul holatiga keltirildi. Hosil gilingan kul na-
munalarida radioaktiv seziy (**’Cs) miqdori B.P. Kruglikov tomoni-
dan tavsiya etilgan radiokimyoviy usul asosida aniqlandi. Ushbu
metod seziyni geksaxlortellurit birikmasi ko‘rinishida ajratib olish
va keyinchalik spektrometrik tahlil gilishga asoslanadi.

Laboratoriya tekshiruvlari natijasida beda, somon va bug‘doy
namunalarida '*’Cs radionuklidi aniqlanmadi. Shuningdek, tuproq
va suv namunalarida ham radiatsion ko‘rsatkichlar amaldagi radi-
atsion xavfsizlik me’yorlaridan oshmaganligi qayd etildi. Olingan
natijalar fermer xo°‘jaligi agroekotizimida radiatsion fonning tabiiy
darajada ekanligini hamda texnogen radionuklidlar bilan ifloslanish
kuzatilmaganligini ko‘rsatdi.

4. XULOSALAR

Conclusions

1. Tadqiqot hududidagi tashqi gamma-fon doza quvvati 9,6—
14,5 pR/soat oralig‘ida bo‘lib, tabiiy radiatsion fon chegarasidan
oshmadi.

2. Tuproq, suv, yem-xashak va o‘simlik namunalarida radiatsion
ko‘rsatkichlar amaldagi radiatsion xavfsizlik me’yorlariga mos
ekanligi aniqlandi.

3. Beda, somon va bug‘doy namunalarida radiokimyoviy tahlil-
lar natijasida *’Cs radionuklidi aniqlanmadi; bu qishloq xo‘jaligi
mahsulotlarining radiatsion jihatdan xavfsizligini tasdiqlaydi.

4. Fermer xo°jaligi hududida texnogen radiatsion ifloslanish bel-
gilari kuzatilmadi va agroekotizimning radioekologik holati bar-
qaror deb baholandi.
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5. Olingan natijalar hududda yetishtirilayotgan yem-xashak va
chorvachilik mahsulotlari radiatsion xavfsizlik talablariga javob
berishini hamda inson salomatligi va hayvonlar uchun radiatsion
xavf mavjud emasligini ko‘rsatdi.

Shu bilan birga, radiatsion vaziyatni uzoq muddatli nazorat qi-
lish maqgsadida qishloq xo‘jaligi yerlari, suv manbalari va yem-
xashak mahsulotlarida radioekologik monitoringni muntazam rav-
ishda davom ettirish tavsiya etiladi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl peghepam Ha aHanul-
CKOM $i3blKe

Purpose and research problem

All living organisms are continuously exposed to ionizing radiation
throughout their lives, and the sources of that radiation fall into three
main groups: cosmic radiation, whose intensity varies with altitude
above sea level, geographical latitude and the physical state of the at-
mosphere; natural radioactive sources, comprising the rocks of the
Earth's crust, soil, water, atmospheric air, plants, animals and the radi-
onuclides occurring naturally in the human body, such as uranium-238,
thorium-232 and potassium-40, whose decay together with cosmic ra-
diation forms the natural radiation background; and artificial radionu-
clides, which enter the environment mainly as a result of nuclear
weapon tests, accidents at nuclear power facilities and the activity of
industrial enterprises using radioactive materials. The Bekabad district
of the Tashkent region is one of the largest industrial areas of the re-
public, and the presence of ferrous metallurgy there makes it necessary
to establish whether livestock production in the surrounding agroeco-
systems remains radiologically clean. The purpose of this study was to
assess the radioecological state of the agroecosystem of the Navbahor
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area of the Bekabad district, using the Khoji-Ahmad dairy farm as a
case study, to measure the ambient gamma dose rate at the principal
points of the farm, to determine the radionuclide content of soil, water
and feed, and on that basis to develop practical recommendations for
ensuring the ecological safety and radiological purity of dairy products.

Materials and methods

The monitoring was carried out by specialists of the Laboratory of Bi-
ochemistry and Radiobiology of the Scientific-Research Institute of
Veterinary together with the veterinarian of the farm. Observation
points were selected with regard to the location of industrial facilities
that might present a radiation hazard, the prevailing wind direction and
the movement of air masses, the likely direction of spread of existing
or potential radioactive contamination, the pattern of land use and the
functional structure of the agroecosystem, the types of soil cover and
their physical and chemical properties, the location of pastures and fod-
der crops, and the layout of irrigation networks and water sources. The
objects of radiation control were agricultural land, fodder crops, live-
stock buildings, feed stores, water sources and grazing pastures. The
ambient gamma dose rate was determined in the field with a portable
dosimeter; measurements were made in windless, cloudless weather at
an air temperature of 28 °C, at heights of 5-8 cm and 1 m above the
ground surface. For laboratory analysis 1 kg of soil, 1 kg of feed and
1.5 litres of water were collected. Water samples were collected in plas-
tic containers pre-treated with dilute hydrochloric acid to prevent ad-
sorption of radionuclides onto the container walls; in the laboratory
100-150 ml aliquots were evaporated at 100-105 °C and the residue
analysed radiometrically. Plant samples were taken by the envelope
method, five points per field being combined into one average sample;
green mass was taken from the pastures and wheat and straw from the
feed store. For analysis the green mass was first dried at 90—120 °C to
constant mass, then carbonized at 200 °C and finally ashed completely
in a muffle furnace at 400-500 °C. Caesium-137 in the ash was deter-
mined by the radiochemical method recommended by B.P. Kruglikov,
based on the separation of caesium as a hexachlorotellurite compound
followed by spectrometric analysis. The results were processed statisti-
cally and evaluated against the requirements of the normative docu-
ments in force for radiation monitoring.

Results and discussion

The ambient gamma dose rate recorded at the eight observation points
of the farm ranged from 9.6 to 14.5 pR/h. The highest value, 14.5 pR/h,
was obtained as the mean of ten points in the alfalfa field, followed by
the farmyard at 13.8 uR/h, the feed store at 13.1 pR/h, the water reser-
voir at 12.5 uR/h, the feeding section at 12.1 pR/h, the area in front of
the disinfection barrier at 11.8 puR/h and the control plot of 100 x 100
m at 11.3 puR/h; the lowest value, 9.6 pR/h, was recorded in the calving
house. All these figures lie within the limits of the natural radiation
background, and the differences between the observation points are ex-
plained by the relief of the area, the physical properties of the soil and
the uneven distribution of natural radionuclides. Laboratory examina-
tion showed that the radionuclide caesium-137 was not detected in the
samples of alfalfa, straw or wheat. The radiation indicators of the soil
and water samples likewise did not exceed the radiation safety norms
in force. Taken together, the field measurements and the laboratory
analyses show that the radiation background in the agroecosystem of
the farm is at its natural level and that no contamination with techno-
genic radionuclides was observed.

Conclusion and contribution

The radioecological monitoring carried out in the agroecosystem of the
Khoji-Ahmad farm in the Navbahor area of the Bekabad district permits
the following conclusions. The ambient gamma dose rate in the study
area lay between 9.6 and 14.5 uR/h and did not exceed the limits of the
natural radiation background. The radiation indicators of the soil, water,
feed and plant samples were found to comply with the radiation safety
norms in force. Radiochemical analysis did not detect caesium-137 in
the samples of alfalfa, straw or wheat, which confirms the radiological
safety of the agricultural products. No signs of technogenic radioactive
contamination were observed on the territory of the farm, and the radi-
oecological state of the agroecosystem was assessed as stable. The re-
sults show that the feed and livestock products produced in the area
meet radiation safety requirements and that no radiation hazard exists
for human health or for the animals. At the same time, in order to main-
tain long-term control of the radiation situation, it is recommended that
radioecological monitoring of agricultural land, water sources and feed
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products be continued on a regular basis. The contribution of this work
lies in providing documented baseline radiological values for a dairy
agroecosystem situated in an industrial district, against which future
measurements can be compared.
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1. KIRISH

Introduction

Qo‘ychilik chorvachilikning asosiy tarmoqlaridan biri bo‘lib,
uning iqtisodiy samaradorligi sog‘lom nasl olish va qo‘ylar
reproduktiv funksiyasining ko‘rsatkichlariga bevosita bog‘liqdir.
Qo‘ychilikda sohaning taraqqiyoti uchun qo‘ylar orasida
uchraydigan infeksion kasalliklarga qarshi samarali kurashish
bo‘yicha chora-tadbirlarning zamonaviy usullarini yaratish va
tatbiq etish muhim hisoblanadi. To‘l mavsumida bo‘g‘oz
sovliglarda abortlar qayd etilishi xo‘jaliklarga katta iqtisodiy zarar
yetkazadi. Abortlarning asosiy sabablaridan biri yuqumli kasalli-
klar bo‘lib, ular orasida salmonellyoz alohida ahamiyat kasb etadi.

Salmonellyoz — Salmonella enterica bakteriyalari chagiradigan
zoonoz kasallik bo‘lib, bo‘g‘oz qo‘ylarda yo‘ldoshning yallig*lani-
shi, homilaning nobud bo‘lishi va abort bilan namoyon bo‘ladi. Ti-
rik tug‘ilgan qo‘zilar ham kasallik natijasida zaif bo‘lib, ko‘pincha
yashashga layoqatsizligi tufayli qisqa vaqt ichida nobud bo‘ladi
yoki o‘sish-rivojlanishda ortda qoladi.

2026-yilning to‘l mavsumida Jizzax viloyati Sharof Rashidov
tumanidagi «Sardorjon» fermer xo‘jaligida bo‘g‘oz sovliglar
orasida abort holatlari qayd etildi. Xo‘jalik epizootologik jihatdan
o‘rganilib, klinik belgilar, patologoanatomik o‘zgarishlar hamda la-
boratoriya tekshiruvlari o‘tkazildi. Mazkur maqolani tayyorlashdan
maqsad — fermer xo°‘jaligida kuzatilgan qo‘ylar abortlarini epizo-
otologik, klinik, patologoanatomik va laboratoriya tekshiruvlari
asosida baholash hamda differensial diagnostikaning ahamiyatini
yoritishdan iborat.

2. MATERIALLAR VA METODLAR

Materials and methods

Tadqiqotlar Jizzax viloyatining Sharof Rashidov tumanidagi
qo‘ychilik yo‘nalishiga ixtisoslashgan «Sardorjon» fermer
xo‘jaligida olib borildi. Xo‘jalikning asosiy faoliyati go‘sht va
nasldor qo‘ylar yetishtirishdan iborat. Suruv veterinariya-sanitariya
qoidalariga muvofiq parvarish qilinadi, hayvonlar mavsumiy yay-
lov hamda qo‘ra sharoitida boqiladi. Oziqlantirish ratsioni pichan,
somon, donli ozuqalar va mineral-vitamin qo‘shimchalaridan tash-
kil topgan bo‘lib, ichimlik suvi bilan doimiy ta’minlangan.

Xo‘jalikda jami 300 bosh mayda shoxli hayvon mavjud bo‘lib,
shundan 240 boshini sovliglar tashkil etadi. 2026-yilning aprel
oyida ketma-ket bir necha kun davomida 20 bosh sovliqda abort
sodir bo‘lgan. Abortlar asosan bo‘g‘ozlikning oxirgi davrida kuza-
tilgan.

Hayvonlarning yoshi, fiziologik holati, homiladorlik muddati,
saqlash va oziqlantirish sharoitlari hamda epizootologik vaziyat ba-
tafsil o‘rganildi. Tekshiruv davomida homilaning tashqi ko‘rinishi,
ichki a’zolaridagi o‘zgarishlar hamda yo‘ldosh holatiga alohida
e’tibor qaratildi. Abort gilingan homilalar va yo‘ldoshlardan namu-
nalar olinib, laboratoriya tekshiruvlari uchun yuborildi. Kasal-
likning etiologik sababini aniqlash magsadida bakteriologik tek-
shiruvlar o‘tkazildi hamda abort chaqiruvchi asosiy infeksiyalar
bilan differensial diagnostika olib borildi.

3. NATIJALAR VA MUHOKAMA

Results and discussion

Abort qilgan sovliglarda tana haroratining ko‘tarilishi, ishtahan-
ing pasayishi, holsizlanish, ayrim hayvonlarda esa ich ketishi kuza-
tildi. Ayrim homilalarda teri osti shishi, qorin va ko‘krak
bo‘shlig‘ida oz miqdorda seroz suyuqlik to‘planishi qayd etildi.

Birlamchi patologoanatomik tekshirishlarda jigarning biroz katta-
lashgani, rangi qo‘ng‘ir-qizg‘ish tusda bo‘lib, yuzasida mayda
nugtasimon qon quyilishlarining rivojlanishi kuzatildi. Shuningdek,
ayrim namunalarda taloq hajmining biroz kattalashuvi va o‘pkada
shish belgilari aniglandi.

1-rasm. Xo‘jalikda abort bo‘lgan homilani tekshirish jarayoni
Examination of an aborted foetus on the farm

Fig. 1.

Yo‘ldosh tekshiruvida ayrim kotiledonlarda qalinlashish, gi-
peremiya va nuqtasimon qon quyilishlar kuzatildi. Ayrim hollarda
nekrotik o‘choqlarga o‘xshash o‘zgarishlar qayd etildi; ushbu
o‘zgarishlar homila rivojlanishi jarayonining buzilganidan darak
beradi.

Kuzatilgan patologoanatomik o‘zgarishlar abort chaqiruvchi bir
qator infeksion kasalliklarda uchrashi mumkin, shu sababli yakuniy
tashxis laboratoriya natijalari asosida qo‘yildi. Xo‘jalikdan olib kel-
ingan barcha patologik namunalarni bakteriologik tekshirishda 3
holatda salmonellyoz, 2 holatda xlamidioz va 4 holatda
kampilobakterioz aniqlandi.

2-rasm. Patologik namunalarni laboratoriyada tekshirish jarayoni = Fig.
2. Laboratory examination of the pathological samples
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4. XULOSA

Conclusion

Oc‘tkazilgan patologoanatomik tekshiruvlar natijasida abort
qilgan qo‘ylarda ma’lum patologik o‘zgarishlar kuzatilgan bo‘lsa-
da, laboratoriya tekshirishlarida abortlarning sababi to‘liq salmo-
nellyozga bog‘lanmadi.

Epizootologik, klinik va patologoanatomik ma’lumotlar hamda
laboratoriya tekshirishlari natijalari birgalikda baholanganda,
mazkur abort holatlarining salmonellyoz bilan bog‘liqligi qisman
tasdiglandi. Ushbu natijalar qo‘ylarda abortlarni tashxislashda faqat
klinik va patologoanatomik belgilar bilan cheklanib qolmasdan,
bakteriologik va zamonaviy molekulyar usullarni qo‘llash zarurlig-
ini ko‘rsatadi. Shuningdek, qo‘ylarda abort holatlarining kelib chi-
qishida salmonellyozdan tashqari brutsellyoz, kampilobakterioz,
xlamidioz hamda oziqlantirish va saqlash sharoitlari bilan bog‘liq
noinfeksion omillar ham muhim rol o‘ynashi mumkin.

Kelgusida qo‘ylarda abort etiologiyasini yanada tez va to‘g‘ri
aniqlash maqgsadida bakteriologik tekshiruvlar bilan bir qatorda se-
rologik, molekulyar-genetik hamda boshqa zamonaviy laboratoriya
usullaridan foydalanish ilmiy va amaliy jihatdan maqgsadga mu-
vofiq hisoblanadi. Bunday yondashuv qo‘ychilik xo‘jaliklarida re-
produktiv yo‘qotishlarni kamaytirish, iqtisodiy zararlarning oldini
olish va epizootik osoyishtalikni ta’minlashga xizmat qgiladi.
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Purpose and research problem

Sheep farming is one of the principal branches of animal husbandry,
and its economic efficiency depends directly on obtaining healthy off-
spring and on the reproductive performance of the ewes. Abortions in
pregnant ewes during the lambing season cause considerable economic
damage to farms. One of the main causes of abortion is infectious dis-
ease, and among these salmonellosis is of particular importance. Sal-
monellosis is a zoonotic disease caused by bacteria of the species Sal-
monella enterica; in pregnant ewes it manifests itself as inflammation
of the placenta, death of the foetus and abortion. Lambs born alive are
weakened by the disease and often die within a short time because they
are not viable, or lag behind in growth and development. In the lambing
season of 2026, cases of abortion were recorded among pregnant ewes
on the Sardorjon farm in the Sharof Rashidov district of the Jizzakh
region. The purpose of this article is to evaluate these abortions on the
basis of epizootiological, clinical, pathoanatomical and laboratory in-
vestigations and to demonstrate the importance of differential diagno-
sis.

Materials and methods

The investigations were carried out on the Sardorjon farm in the Sharof
Rashidov district of the Jizzakh region, a holding specializing in sheep
farming whose main activity is the production of meat and breeding
sheep. The flock is maintained in accordance with veterinary and sani-
tary rules, and the animals are kept on seasonal pasture and in sheds.
The feeding ration consists of hay, straw, grain feeds and mineral and
vitamin supplements, with a constant supply of drinking water. The
farm holds a total of 300 small ruminants, of which 240 are ewes. In
April 2026 abortions occurred in 20 ewes over several consecutive
days, mainly in the last period of pregnancy. The age, physiological
state and stage of pregnancy of the animals, the housing and feeding
conditions and the epizootiological situation were studied in detail.
During the examination particular attention was paid to the external ap-
pearance of the foetus, to changes in its internal organs and to the con-
dition of the placenta. Samples were taken from the aborted foetuses
and placentas and sent for laboratory examination. Bacteriological in-
vestigations were carried out to establish the actiology of the disease,
and differential diagnosis was performed against the principal infec-
tions that cause abortion.

Results and discussion

In the ewes that aborted, an increase in body temperature, reduced ap-
petite and weakness were observed, and in some animals diarrhoea. In
some foetuses subcutaneous oedema and a small accumulation of se-
rous fluid in the abdominal and thoracic cavities were recorded. Primary
pathoanatomical examination revealed slight enlargement of the liver,
which was brownish-red in colour, with small punctate haemorrhages
developing on its surface. In some specimens a slight enlargement of
the spleen and signs of pulmonary oedema were also detected. Exami-
nation of the placenta showed thickening, hyperaemia and punctate
haemorrhages in some cotyledons, and in certain cases changes resem-
bling necrotic foci, which indicate a disturbance of the process of foetal
development. Since the pathoanatomical changes observed may occur
in a number of infectious diseases that cause abortion, the final diagno-
sis was established on the basis of the laboratory results. Bacteriological
examination of all pathological samples delivered from the farm de-
tected salmonellosis in three cases, chlamydiosis in two cases and cam-
pylobacteriosis in four cases. The pathological changes observed were
therefore not by themselves sufficient to confirm a diagnosis of salmo-
nellosis, and the actiology of the abortions proved to be mixed.

Conclusion and contribution

Although definite pathological changes were observed in the ewes that
aborted, laboratory examination did not attribute the abortions wholly
to salmonellosis. When the epizootiological, clinical and pathoanatom-
ical data are assessed together with the laboratory findings, the connec-
tion of these abortion cases with salmonellosis is only partly confirmed.
These results show that in diagnosing abortion in sheep it is not enough
to rely on clinical and pathoanatomical signs alone: bacteriological and
modern molecular methods must also be applied. Besides salmonello-
sis, brucellosis, campylobacteriosis and chlamydiosis, as well as non-
infectious factors connected with feeding and housing conditions, may
play an important part in the occurrence of abortion in sheep. In future,
in order to establish the aetiology of ovine abortion more rapidly and
accurately, it is expedient from both a scientific and a practical point of
view to use serological, molecular-genetic and other modern laboratory
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methods alongside bacteriological examination. Such an approach will
help to reduce reproductive losses on sheep farms, to prevent economic
damage and to maintain epizootic well-being. The contribution of this
study lies in documenting a field case in which the gross lesions alone
would have supported a diagnosis of salmonellosis, while bacteriology
revealed a mixed aetiology — a result that argues directly for routine
multi-method differential diagnosis.
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Annotatsiya. Mazkur maqolada qo‘ylar diktiokaulyoziga qarshi kurashishda qo‘llanilayotgan turli
antgelmint preparatlarining qiyosiy terapevtik samaradorligini baholash natijalari keltirilgan. Ada-
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AHHOTauus. B jaHHOU cTaThe NpencTaBieHbl Pe3ysbTaThl CPABHUTEIBHON OLEHKH TepareBTHYe-
CKOIl 2((PEKTUBHOCTH PA3IMYHBIX AHTHI€IbMUHTHBIX IIPEIapaToB, IPUMEHSEMBIX IIsI OOpHOBI ¢
JIMKTHOKAYNIE30M OBELl. AHAJIN3 JINTEPATYPHBIX JaHHBIX CBUACTEIBCTBYET O TOM, YTO AUKTHOKAYJIE3
IIIPOKO PACIPOCTPAHEH BO MHOIUX CTPaHAaX MHPA, a yPOBEHb 3apaXKEHHOCTHU )KHBOTHBIX BapbUPYET
ot 18,7 10 75,5 %. CormnacHo paHee IpOBeIEHHBIM UCCIIEA0BaHUSIM B PecryOnuke Y30ekucTaH, 3Kc-
TEHCHBHOCTb HHBA3UH B OTAENIBHBIX PETHOHAX AocTurana 65,5 %. Bmecre ¢ TeM coBpeMEHHOE dMu-
300THYECKOE COCTOSIHUE JIMKTHOKAYJI€3a, 0COOCHHOCTH €ro PaclpoCTPaHEHHUs B Pa3INYHBIX PErHo-
Hax pechnyOuKH, a Takke 3(P(EKTHBHOCTh NPHMEHSEMBIX AHTHTEIbMUHTHBIX IIPENapaTtoB MU
YPOBEHb PE3UCTEHTHOCTH MApa3UTOB K HUM H3yYCHbI HEOCTaTO4YHO. B Xoze uccienoBaHuit Obl1a
MpOBeeHa CPAaBHUTENbHAS OLCHKA TepaneBTuueckoil ¢ pextuBHocTH npenapatoB JIEBAMU30JI
75 u PUKA30JI®, npoussoaumbix OO0 «Hura-Dapm» (Poccuiickas denepaliust), a TakxKe mpera-
pata IVERMEC 1 %, npousBenénnoro B Kuraiickoit Haponuoii Pecrrybmnuxe.

KaroueBble cj10Ba: OBIBI;, TENBMHHT; TeIbMHHTO3; AMKTHOKAYNE3; JIMYMHKA; T'COTEIBMUHT;

Dictyocaulus filaria; 9KCTeHCHBHOCTh WHBA3MH; HHTEHCHBHOCTh HHBA3UH; [ETCIbMHHTH3ALNS,
JJEBAMMN30J1 75; PUKA30JI®; IVERMEC 1 %

1. MAVZUNING DOLZARBLIGI

Relevance of the topic

Dunyo miqyosida qishloq xo‘jaligi hayvonlarining parazitar
kasalliklarini tarqalishini o‘rganish, davolash va qarshi kurashish-
ning optimal muddatlarini ishlab chiqish hamda ularni profilaktika
qilish bo‘yicha bir gancha chora-tadbirlar amalga oshirilmoqda.
Shundan kelib chiqqgan holda, kasallik qo‘zg‘atuvchilarining
arealini, tur tarkibini va bioekologik xususiyatlarini o‘z vaqtida
aniqlash, ularga qarshi ilmiy asoslangan kurashish, davolash va
oldini olish choralarini hududlarning biogeografik va ekologik ho-
latini baholash bilan birga olib borish yuqori samara beradi.

Respublikamizda mustagqillik yillarida agrosanoat majmuining
asosiy tarmogqlaridan biri bo‘lgan chorvachilikni rivojlantirish bo-
rasida keng qamrovli chora-tadbirlar amalga oshirildi. Mazkur
yo‘nalishda olib borilgan rejali chora-tadbirlar natijasida chorva
mollarining yuqumli, yuqumsiz va invazion kasalliklarga chalinishi
sezilarli darajada kamayib, chorva mollari soni oshdi.

Shu bilan birga, mamlakatimizga keyingi 20 yilda chetdan turli
zotga mansub qoramollar, qo‘y-echkilar va boshqa chorva
hayvonlarining olib kelinayotgani, chorvachilikda xo‘jalik yuritish
shakllarining (aholi, fermer, dehqon, klaster) rivojlanib borayotgani
chorva mollarining turli parazitar kasalliklari tarqalish darajasini
o‘rganish hamda ularga qarshi davolash va profilaktika chora-tad-
birlarini takomillashtirishga qaratilgan izlanishlarga alohida e’tibor
qaratish zarurligini bildiradi.

2. ADABIYOTLAR TAHLILI

Literature review

Mualliflarning tahlillariga ko‘ra, bugungi kunda respublikamiz
sharoitida chorva hayvonlarining turli gelmintoz kasalliklariga
qarshi 240 dan ortiq antgelmint vosita qo‘llanilib kelinmoqda.
Ushbu antgelmint vositalarning 200 dan ortig‘i chetdan valyuta
hisobiga kirib kelsa, 40 tasi respublikamizda ishlab chiqariladi.
Shuningdek, qo‘llanilayotgan antgelmint preparatlarning 110 tasi
suspenziya shaklida, 48 tasi tabletka, 41 tasi bolyus, 15 tasi granula,
11 tasi eritma va qolganlari gel, pasta hamda tomchi shakllarida
qo‘llaniladi [3].

Bugungi kunda gelmintozlarga qarshi qo‘llanilayotgan antgel-
mint vositalar — albendazol (alben, albenol, albet, valbazen, oriver-
min), fenbendazol (panakur, fenkur, vermitan), mebendazol
(mebenvet), kambendazol (kamban, MK-905), parbendazol (gel-
matak, verminum), asetamizol (2-ASB), shuningdek nilverm
(tetramizol, nemitsid, nilzan, orovermol, sitarin, askaridil, apperkal,
konkurat, dikaris, veterin-vermizol, vetanizol) kimyoviy jihatdan
benzimidazollar guruhiga mansub bo‘lib, ular turli gelmintozlarni
davolash va oldini olishda qo‘llanilib kelinmoqda [2].

Ba’zi mualliflar mayda shoxli mollarning diktiokaulyoziga
qarshi kurashish uchun levamizol va oksfendazol asosidagi kombi-
natsiyalangan preparat — levoksni qo‘llaganlar; invaziya inten-
sivligi 97,88 % bo‘lganda 4,25 mg/kg dozada 90 %, 5,31 mg/kg
dozada esa 100 % samaradorlikka erishilgan [1]. Boshqa
tadqiqotchilar ta’kidlashicha, levamizol jinsiy voyaga yetgan dikti-
okaulalarga jinsiy voyaga yetmaganlariga nisbatan samaraliroqdir

[7].

Tadqiqotchilar kavsh qaytaruvchi hayvonlarning  dikti-
okaulyoziga qarshi ivermektin preparatlarining yuqori samarador-
likka egaligini qayd etishgan [9, 10]. Shuningdek, diktiokaulyoz va
boshga gelmintozlarning oldini olish uchun ivermektin kapsulala-
rini 1,7 mg/kg dozada 100 kun davomida qo‘llash orqali samarali
natija olingani ko‘rsatilgan [8].

Ko‘pgina tadqiqotchilarning ma’lumotlariga ko‘ra, qo‘zilarning
diktiokaulyozdan o‘lim darajasi kasal hayvonlar sonining 12 foizini
tashkil qiladi. Turli yillarda qo‘ylar o‘limining 25-82 % dikti-
okaulyoz tufayli sodir bo‘lgani, diktiokaulyoz bilan zararlangan
yosh hayvonlarning tirik vazni ortishi 38 foizdan ko‘proq kama-
yishi qayd etilgan [5].

Qo‘ylar diktiokaulyozining epizootik xususiyatlarini kengroq
o‘rganish, kasallikning tarqalish qonuniyatlarini aniqlash hamda sa-
marali profilaktika va davolash choralarini ishlab chiqish
chorvachilikda iqtisodiy zararlarni kamaytirish va sohaning bar-
qaror rivojlanishini ta’minlashda muhim ilmiy-amaliy ahamiyat
kasb etadi.

Research Focus International Scientific Journal *« ISSN 2181-3833 ¢ https://refocus.uz/ 58



SHARIPOVA et al.

3. MATERIALLAR VA METODLAR

Materials and methods

Toshkent viloyati Ohangaron tumanidagi «HOLTORAEV
OYBEK-HM» fermer xo‘jaligidan 96 bosh qo‘ydan tezak namu-
nalari olindi va gelmintolarvoskopik usullardan Berman-Orlovning
O°zVITI da modifikatsiyalangan usulida tekshirildi. Tekshirish na-
tijalariga ko‘ra, 96 bosh qo‘ydan 54 boshi (56,2 %) diktiokaulyoz
bilan ekstens zararlangani aniqlandi.

Har bir qo‘yning yoshi, rangi va birka ragami qayd etilib, olin-
gan tezak namunasi laboratoriya sharoitida tekshirildi. Dikti-
okaulalar bilan zararlangan 54 bosh qo‘y to‘rt guruhga — uchta
tajriba guruhiga 13 boshdan hamda bitta nazorat guruhiga 8 bosh
qilib ajratildi. Birinchi tajriba guruhidagi qo‘ylarga IVERMEC 1 %
preparatidan 10 kg tirik vazniga 0,2 ml teri ostiga, ikkinchi tajriba
guruhidagi qo‘ylarga LEVAMIZOL 75 preparatidan 10 kg tirik
vazn hisobidan 1 ml mushak orasiga, uchinchi tajriba guruhidagi
qo‘ylarga esa 10 kg vazniga nisbatan 0,4 ml miqdorda RIKAZOL®
preparati mushak orasiga qo‘llanildi. To‘rtinchi — nazorat
guruhidagi 8 bosh zararlangan qo‘yga antgelmint preparatlar
go‘llanilmadi. Barcha guruhlarda preparat berilganidan 7 kun
o‘tgach takroriy gelmintolarvoskopik tekshiruv o‘tkazildi.

4. NATIJALAR VA MUHOKAMA

Results and discussion

Tajriba natijalari 1-jadvalda keltirilgan. Jadval ma’lumotlarini
tahlil qilsak, birinchi tajriba guruhidagi 13 bosh qo‘y gelmintolar-
voskopik tekshirilganda ular 100 % diktiokaulalar bilan ekstens
zararlangani, invaziyaning intensivligi esa minimal 17, maksimal
68, o‘rtacha 42 nusxani tashkil etgani aniqlandi. Ushbu guruhdagi
qo‘ylarga IVERMEC 1 % antgelmint preparatidan 10 kg tirik vaz-
niga nisbatan 0,2 ml teri ostiga yuborildi va 7 kundan keyin qayta
gelmintolarvoskopik tekshiruvdan o‘tkazildi. Takroriy tekshiruv
xulosasiga ko‘ra, IVERMEC 1 % antgelmint vositasining ushbu
miqdori 100 foiz ekstens samara berdi.

Ushbu preparat qo‘llanmasida chorva mollarining oshqozon-
ichak strongilyatozlariga — bunostomum, Cooperia, chabertiya,
gemonxus, nematodirus, ezofagostomum, strongilyus va
trixostrongilyuslarga, shuningdek lichinkali telaziya hamda
gipodermalarga va bit-kanalarga qarshi qo‘llanilishi qayd etilgan.
Ammo qo‘llanmada  o‘pka  nematodalariga, xususan

1-jadval
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diktiokaulalarga qarshi qo‘llanilishi ko‘rsatilmaganligi sababli
ushbu preparat ham sinovdan o‘tkazildi va uning yuqori
samaradorligi hagida ma’lumotga ega bo‘lindi.

Ikkinchi tajriba guruhida 13 bosh qo‘y diktiokaulalar bilan
ekstens zararlangan bo‘lib, invaziyaning intensivligi minimal 22,
maksimal 57 va o‘rtacha 39 nusxani tashkil etdi. Ushbu qo‘ylarga
LEVAMIZOL 75 preparatidan 10 kg vazniga 1 ml miqdorda
mushak orasiga yuborildi. 7 kundan keyin takroriy gelmintolar-
voskopik tekshirganda 13 bosh qo‘yning 10 tasi diktiokaulalardan
to‘liq ozod bo‘lgani, 3 boshida esa diktiokaulalar aniqlanib, invazi-
yaning intensivligi pasaygani qayd etildi: o‘rtacha 39 nusxadan 7
nusxagacha kamaydi. LEVAMIZOL 75 antgelmint preparatining
qo‘ylar diktiokaulyoziga qarshi ekstens samaradorligi 77 % ni tash-
kil etdi. Shuni alohida ta’kidlash kerakki, ushbu preparatning
qo‘llanmasida diktiokaulalarga qarshi samaradorligi qayd etilgan
bo‘lsa-da, u bizning tajribalarimizda qo‘ylarni diktiokaulalardan
to‘liq ozod qilmadi.

Uchinchi tajriba guruhidagi 13 bosh qo‘yda 100 foiz ekstens
zararlanish hamda minimal 15, maksimal 75 va o‘rtacha 45 nusxada
diktiokaula lichinkalari bilan intens zararlanish aniglandi. So‘ngra
qo‘ylarning 10 kg tirik vazniga nisbatan 0,4 ml miqdorda
RIKAZOL® preparati mushak orasiga qo‘llanildi. 7 kundan key-
ingi gelmintolarvoskopik tekshirishda 13 bosh qo‘ydan 1 boshida
(7,7 %) diktiokaulalar aniqlandi, ya’ni preparatning ekstens sama-
radorligi 92,3 % ni tashkil etdi.

Nazoratdagi to‘rtinchi guruhdagi zararlangan qo‘ylarga antgel-
mint preparatlar qo‘llanilmadi. Dastlabki tekshirishda ushbu
guruhda 8 bosh qo‘y diktiokaulalar bilan zararlangan bo‘lib, invazi-
yaning intensivligi minimal 18, maksimal 56 va o‘rtacha 35 nusxani
tashkil etdi. 7 kundan keyingi takroriy gelmintolarvoskopik tek-
shirishda zararlangan qo‘ylar soniga yana 7 bosh qo‘shilib, ularning
umumiy soni 15 taga yetdi. Invaziyaning intensivligi ham ortdi:
maksimal 56 nusxadan 62 nusxagacha va o‘rtacha 35 nusxadan 40
nusxagacha ko‘paydi. Bu esa davolanmagan oilalarda invaziya o°z-
o‘zidan kamaymasligini, aksincha kuchayib borishini ko rsatadi.

Yugqorida giyosiy o‘rganilgan uchta antgelmint preparat orasida
Xitoyda ishlab chiqarilgan IVERMEC 1 % preparati dikti-
okaulyozga qarshi eng samarador antgelmint vosita ekanligi
ma’lum bo‘ldi.

Qo‘ylar diktiokaulyoziga qarshi IVERMEC 1 %, LEVAMIZOL 75 va RIKAZOL® antgelmint vositalari samaradorligini qiyosiy o‘rganish natijalari
Table 1. Comparative efficacy of IVERMEC 1 %, LEVAMISOLE 75 and RICAZOL® against ovine dictyocaulosis

Antgelmintlar berilgach 7 kundan

Antgelmint Antgelmintlar berilguncha keyin
Guruh vositalar nomi, Qo‘ylar Samaradorlik,
raqami miqdori va soni IE 1} IE 1} % ES
qo‘llanish shakli . . . .
soni % min  mak o‘rtacha soni % min mak ofrtacha
1-tajriba IVERMEC 1% — 13 13 100 17 68 42 — — — — — 100
guruhi 10 kg / 0,2 ml, teri
ostiga
2-tajriba LEVAMIZOL 75— 13 13 100 22 57 39 3 23 5 9 7 77
guruhi 10kg/ 1,0 ml,
mushak orasiga
3-tajriba RIKAZOL® — 10 13 13 100 15 75 45 1 77 6 6 6 92,3
guruhi kg /0,4 ml,
mushak orasiga
Nazorat — 8 8 100 18 56 35 15 100 18 62 40 —
guruhi

[E — invaziya ekstensivligi; Il — invaziya intensivligi (bir namunadagi lichinkalar soni).

5. XULOSALAR

Conclusions

1. Qo‘ylar diktiokaulyoziga qarshi qiyosiy sinovdan o‘tkazilgan
uch turdagi antgelmint preparat orasida Xitoyda ishlab chiqarilgan
IVERMEC 1 % preparati (10 kg tirik vazniga 0,2 ml, teri ostiga

yuborilganda) eng yuqori terapevtik samaradorlikni namoyon etib,
100 % ekstensiv samaradorlikka ega ekanligi aniqlandi.

2. Rossiya Federatsiyasining «Nita-Farm» MChJ tomonidan ish-
lab chiqarilgan RIKAZOL® preparati (10 kg tirik vazniga 0,4 ml,
mushak orasiga yuborilganda) qo‘ylar diktiokaulyoziga qarshi 92,3
% ekstensiv samaradorlik ko‘rsatdi.
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3. Rossiya Federatsiyasining «Nita-Farm» MChJ tomonidan ish-
lab chiqarilgan LEVAMIZOL 75 preparati (10 kg tirik vazniga 1,0
ml, mushak orasiga yuborilganda) qo‘ylar diktiokaulyoziga qarshi
77,0 % ekstensiv samaradorlik ko‘rsatgani aniqlandi.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl pegpepam Ha aHanul-
CKOM s13biKe

Purpose and research problem

A wide range of measures is being carried out worldwide to study the
distribution of parasitic diseases of farm animals, to determine the op-
timal timing of treatment and control and to prevent these diseases.
Timely determination of the range, species composition and bioecolog-
ical characteristics of the pathogens, combined with an assessment of
the biogeographical and ecological state of the territories concerned,
gives the highest effect. In Uzbekistan extensive measures have been
carried out to develop animal husbandry, and as a result the incidence
of infectious, non-infectious and invasive diseases of livestock has
fallen appreciably while animal numbers have grown. At the same time,
the import of cattle, sheep and goats of various breeds over the past
twenty years and the development of different forms of farming —
household, farmer, dehqan and cluster — make it necessary to study the
distribution of parasitic diseases and to improve treatment and preven-
tive measures. According to the literature, dictyocaulosis is widespread
in many countries, with prevalence between 18.7 and 75.5 per cent, and
earlier studies in Uzbekistan recorded an extent of invasion of up to
65.5 per cent in certain regions; nevertheless the present epizootic status

Research Focus International Scientific Journal 5(7) (2026) 57-61

of the disease, the features of its distribution and the efficacy of the
anthelmintics used in practice, together with the level of parasite re-
sistance to them, remain insufficiently studied. The aim of this work
was to compare the therapeutic efficacy of three anthelmintic prepara-
tions registered in the Republic of Uzbekistan — LEVAMISOLE 75
and RICAZOL®, produced by Nita-Farm LLC of the Russian Federa-
tion, and IVERMEC 1 %, produced in China — against dictyocaulosis
of sheep.

Materials and methods

Faecal samples were collected from 96 sheep on the HOLTORAEV
OYBEK-HM farm in the Akhangaran district of the Tashkent region
and examined by the helmintholarvoscopic method of Berman and Or-
lov as modified at the Scientific-Research Institute of Veterinary. The
age, colour and ear-tag number of each sheep were recorded. Examina-
tion showed that 54 of the 96 sheep, or 56.2 per cent, were infected with
Dictyocaulus. The 54 infected sheep were divided into four groups:
three experimental groups of 13 head each and one control group of 8
head. Sheep of the first experimental group received IVERMEC 1 %
subcutaneously at 0.2 ml per 10 kg of live weight; sheep of the second
group received LEVAMISOLE 75 intramuscularly at 1.0 ml per 10 kg
of live weight; sheep of the third group received RICAZOL® intramus-
cularly at 0.4 ml per 10 kg of live weight. The eight infected sheep of
the fourth, control group received no anthelmintic. Seven days after
treatment all groups were re-examined by the same helmintholarvo-
scopic method, and both the extent of invasion (the proportion of in-
fected animals) and the intensity of invasion (the number of larvae per
sample, recorded as minimum, maximum and mean) were determined
before and after treatment.

Results and discussion

Before treatment all four groups were 100 per cent infected. In the first
experimental group the intensity of invasion was 17 larvae at minimum,
68 at maximum and 42 on average; seven days after subcutaneous ad-
ministration of IVERMEC 1 % at 0.2 ml per 10 kg no larvae were de-
tected in any animal, giving an extensive efficacy of 100 per cent. It
should be noted that the manufacturer's instruction for this preparation
lists activity against gastrointestinal strongylatoses — Bunostomum,
Cooperia, Chabertia, Haemonchus, Nematodirus, Oesophagostomum,
Strongylus and Trichostrongylus — and against Thelazia larvae, Hypo-
derma and lice and mites, but does not mention lung nematodes and in
particular Dictyocaulus; the preparation was therefore included in the
trial, and its high efficacy against this parasite was established. In the
second experimental group the intensity of invasion before treatment
was 22 at minimum, 57 at maximum and 39 on average; seven days
after intramuscular administration of LEVAMISOLE 75 at 1.0 ml per
10 kg, 10 of the 13 sheep were completely free of Dictyocaulus while
larvae were still detected in three animals, the mean intensity falling
from 39 to 7 larvae; the extensive efficacy was 77.0 per cent. Although
the instruction for this preparation states activity against Dictyocaulus,
in the present experiment it did not free the sheep of the parasite com-
pletely. In the third experimental group the intensity of invasion before
treatment was 15 at minimum, 75 at maximum and 45 on average; seven
days after intramuscular administration of RICAZOL® at 0.4 ml per 10
kg, larvae were found in only one of the 13 sheep, that is in 7.7 per cent,
corresponding to an extensive efficacy of 92.3 per cent. In the untreated
control group all eight sheep remained 100 per cent infected after seven
days, and the intensity of invasion rose from a maximum of 56 to 62
larvae and from a mean of 35 to 40 larvae, confirming that the reduction
observed in the experimental groups was due to the preparations and
not to natural fluctuation. Of the three anthelmintics compared,
IVERMEC 1 %, produced in China, proved to be the most effective
against ovine dictyocaulosis.

Conclusion and contribution

Of the three anthelmintic preparations subjected to comparative testing
against ovine dictyocaulosis, IVERMEC 1 %, produced in China and
administered subcutaneously at 0.2 ml per 10 kg of live weight, showed
the highest therapeutic efficacy, with an extensive efficacy of 100 per
cent. RICAZOL®, produced by Nita-Farm LLC of the Russian Feder-
ation and administered intramuscularly at 0.4 ml per 10 kg of live
weight, showed an extensive efficacy of 92.3 per cent against ovine dic-
tyocaulosis. LEVAMISOLE 75, produced by the same company and
administered intramuscularly at 1.0 ml per 10 kg of live weight, showed
an extensive efficacy of 77.0 per cent. The practical contribution of this

Research Focus International Scientific Journal *« ISSN 2181-3833 ¢ https://refocus.uz/ 60



SHARIPOVA et al.

work is twofold: it establishes a clear efficacy ranking for three prepa-
rations that are actually on the Uzbek market, and it documents that a
preparation whose label makes no claim against lung nematodes never-
theless cleared Dictyocaulus completely, while a preparation that does
carry such a claim did not.
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npoblieMy B COBPEMEHHOM KHBOTHOBOJCTBE. B HacTosmie cTaThe NpOBEIEH aHANN3 OTCYECTBEH-
HOIT U 3apy0eXHOH Hay4HOI IUTepaTyphl, IIOCBSIIIEHHOI BOIPOCAM YTUOJIOTUH, ITATOreHe3a U KIIU-
HMYECKMX HPOsBIECHUH JaMHHHTA y KPYITHOro poraroro ckora. ITo pe3ynpTaTam aHajau3a yCTaHOB-
JICHO, YTO OCHOBHBIMH (DaKTOPaMH PHUCKAa Pa3BUTHs 3a00JICBaHMS SBISIIOTCS CyOAaKyTHBIH aruao3
pyO11a, JHIOTOKCEMHUS, HApyIICHUS MUKPOLMPKYIISIAY, TOTPEIIHOCTH B KOPMIICHHH, a TAK)Ke HECO-
OTBETCTBYIOI[ME YCIOBUs COAEPKAHUS KMBOTHBIX. Pa3BHTHE IaMHHHTA CONPOBOKIAETCS MOP(O-
(YHKLIMOHAIBHBIMU H3MEHEHUSMH JIAMEJULSIPHOTO allapara KOIbIT, YTO IPUBOJUT K BO3HUKHOBE-
HUIO XPOMOTBI, CHMKEHHIO MOJIOYHOH MPOXYKTHBHOCTM W YXYIUIEHUIO PENPOMYKTUBHBIX

rokasaTesien.

KoroueBble c10Ba: KPYIHBIH pOraThlif CKOT; JTaAMUHUT; STHOJOTHS; MAaTOreHe3; MeradommsM; pH;
alu03 pyola; KepaTHHU3ALHUS; MUKPOLIUPKYJILHUS; XPOMOTa; IPOAYKTHBHOCTh

1. MAVZUNING DOLZARBLIGI

Relevance of the topic

Davlatimiz tomonidan chiqarilayotgan bir qator farmon va
qarorlar chorvachilik mahsulotlarini ko‘paytirishga qaratilgan
bo‘lib, respublikamiz aholisini sifatli go‘sht va sut bilan ta’minlash
bugungi kunning dolzarb masalalaridan biri hisoblanadi. Aynigsa,
mahsuldor sigirlar orasida aseptik laminit kasalliklarining ko‘plab
uchrashi oqibatida fermer xo‘jaliklari va aholiga qarashli sigirlarda
mahsuldorlikning keskin pasayishi, sut va sut mahsulotlarining ka-
mayishi hamda yuqori mahsuldor hayvonlardan foydalanish
muddatlarining  qisqarishi  hisobiga katta iqtisodiy zarar
ko‘rilmoqda. Shuning uchun ushbu holatni bartaraf etish maqsadida
kasallikning uchrash darajasini o‘rganish, davolash va oldini
olishni takomillashtirish dolzarb vazifalardan biri hisoblanadi.

Adabiyotlar tahlili shuni ko‘rsatadiki, sigirlarda laminitlar
chorvachilikning intensivlashuvi bilan bog‘liq holda eng ko‘p
uchraydigan ortopedik kasalliklardan biri hisoblanadi. Ko‘plab
mualliflarning  ta’kidlashicha, laminitlar yuqori mahsuldor
sigirlarda ko‘proq qayd etilib, bu holat asosan ratsion tarkibining
nomutanosibligi va metabolik buzilishlar bilan bog‘liq.

2. ADABIYOTLAR TAHLILI

Literature review

Laminit tuyoq terisining diffuz aseptik yallig‘lanishi bo‘lib,
yakka tuyoqli hayvonlarda (otlarda) uchraydi. Kasallik o‘rganilgan
va adabiyotda yaxshi tasvirlangan. Juft barmoqli kavsh qaytaruvchi
hayvonlarda bu kasallik uzoq vaqt davomida amaliy ahamiyatga
ega emas edi [1]. Mahsuldor sigirlarda laminit kasalligi
to‘g‘risidagi adabiyot manbalarining ko‘pchiligi chet el olimlari
tomonidan keltirilgan; otlarda laminit haqida esa alohida maqolalar
ko‘p bo‘lib, ularda gisqacha ma’lumotlar keltirilgan [2].

Tadqiqotchilar ma’lumotiga ko‘ra, Sibirda sog‘in sigirlarda lam-
init keng tarqalgan bo‘lib, uning uchrash darajasi 50-60 % ni tash-
kil etadi [3]. Laminit — tuyoqlar dermasining diffuz aseptik yal-
lig‘lanishi bo‘lib, aksariyat hollarda undan oldin shox kapsulasida
funksional va morfologik o‘zgarishlarga olib keladigan tizimli
kasallik — katta qorin atsidozi yoki endometrit paydo bo‘ladi [4,
5].

Ayrim tadqiqotchilar laminit rivojlanishining bir necha bosqichi
mavjudligini ta’kidlaydilar. Laminitning dastlabki faollashuvi tiz-
imli metabolik o‘zgarishlar bilan bog‘lig. Ushbu bosqich katta
qorin buzilishi va keyinchalik tizimli pH buzilishining natijasidir.
Qon muddatidan oldin arteriyalardan venalarga qaytariladi; kislo-
rod va qon orqali o‘tadigan boshqa oziq moddalar shox hosil gilu-
vchi to‘qimalarga (koriumga) yetib bormaydi va shu bilan to-
mirlarda qon bosimini oshiradi [6, 7]. Mualliflarning
ta’kidlashicha, tuyoqdagi qon aylanishining buzilishi laminit
rivojlanishi bilan bog‘liq asosiy etiologik omil hisoblanadi. Ushbu
patologiyada kuchli vazodilatator va arterial konstriktor bo‘lgan
gistamin faol rol o‘ynaydi. Katta qorindagi pH darajasi, ichakdagi
gistamin konsentratsiyasi va hayvonning sog‘lig‘i o‘rtasida to‘g ri-
dan-to‘g‘ri bog‘liglik mavjudligi qayd etilgan; gistamin sintezi

katta qorinda mikroblar populyatsiyasining o‘zgarishi bilan bog‘liq
[8,9].

Tuyoq shoxining sifati keratinizatsiyaga bog‘liq bo‘lib, shox hu-
jayraning strukturaviy qattiqligi va mustahkamligini beradi. Lam-
init bilan bog‘liq qon tomir disfunksiyasi hujayra darajasida korium
to‘qimalariga ta’sir qiladi. Bu juda muhim masala, chunki shox ko-
riumdan yaxshi qon ta’minlanishiga bog‘liq bo‘lgan keratinotsitlar
deb nomlanuvchi maxsus epidermal hujayralar tomonidan hosil qi-
linadi. Keratinotsitlar koriumdan oziq moddalarni bazal membrana
orqali diffuziya yo°li bilan oladi. Keratinizatsiya — bu
keratinotsitlarning keratin ogsillarini ishlab chiqarish jarayoni
bo‘lib, ular hujayra uchun tizimli yordamni ta’minlaydi va shuning
uchun tuyoq shoxining qattigqligi hamda mustahkamligini ta’min-
laydi. Keratinotsitlar teri (yoki shox) yuzasiga nisbatan ko‘chib
o‘tganda, ular asta-sekin koriumdan diffuziya orqali yetarli mi-
qdorda oziqa ololmaydigan darajaga yetadi. Bu hujayra o‘limiga va
kornifikatsiyaga olib keladi — bu jarayonda hujayra qattiqlashadi
va keratinlashadi. Natijada yalliglanish yuzaga kelib,
keratinotsitlar ortiqcha zararlanishi mumkin. Oxir-oqibat sifatsiz
shox hosil bo‘ladi; shunday qilib, yomon shox hosil bo‘lishiga
sabab bo‘luvchi omillardan biri laminit, aynigsa subklinik laminit
rivojlanishi hisoblanadi [10].

Mualliflarning ta’kidlashicha, yirik shoxli hayvonlarda tuyoq
laminitidan chorvachilikda sut ishlab chiqarishning kamayishi,
bepushtlik hamda hayvonlarni mahsuldorligi pasayishi natijasida
hisobdan chiqarish katta iqtisodiy zarar keltiradi. Xorijiy olimlar
o‘z ilmiy tadqiqotlarida tuyoq va barmoq kasalliklaridan kelib
chiqadigan bir yillik iqtisodiy zarar har 100 bosh sigir uchun 1750
dan 3724 AQSH dollarigacha bo‘lishini aniqladilar [11].

3. TADQIQOT MAQSADI
Aim of the study

Qoramollarda laminitning etiologiyasi, patogenezi va klinik bel-
gilari bo‘yicha mavjud ilmiy ma’lumotlarni tahlil qilish hamda
kasallikning rivojlanish mexanizmlari va profilaktika choralarini
umumlashtirish.

4. MATERIALLAR VA TADQIQOT USULLARI

Materials and methods

Tadqiqot obyekti sifatida mahalliy va xorijiy olimlarning laminit
bo‘yicha e’lon qilingan ilmiy ishlari, monografiyalar, xalqaro kon-
ferensiyalar materiallari va taqriz qilinuvchi jurnallarda chop etil-
gan maqolalar xizmat qildi.

Tadqiqot jarayonida bibliografik tahlil, qiyosiy baholash, ma’lu-
motlarni tizimlashtirish va ilmiy umumlashtirish usullaridan foyda-
lanildi. Laminitning rivojlanish mexanizmlari, klinik namoyon
bo‘lishi va profilaktika choralari bo‘yicha turli mualliflar fikrlari
tahlil qilindi.

5. NATIJALAR TAHLILI

Results and discussion

Ko‘plab tadqiqotchilarning fikricha, laminit mustaqil kasallik si-
fatida emas, balki organizmda kechayotgan tizimli metabolik
buzilishlarning mahalliy ifodasi sifatida qaralishi lozim. Xususan,
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yuqori mahsuldor sigirlarda laktatsiyaning dastlabki bosqichlarida
kuzatiladigan energiya tanqisligi, katta miqdorda konsentrat ozu-
qalarning berilishi va ratsion tarkibida samarali tolaning yetish-
masligi katta qorin muhitida chuqur biokimyoviy o‘zgarishlarni
keltirib chiqaradi.

Zamonaviy tadqiqotlar ma’lumotlariga ko‘ra, laminit polieti-
ologik xususiyatga ega bo‘lib, uning rivojlanishida bir qator endo-
gen va ekzogen omillar ishtirok etadi. Asosiy etiologik omillar si-
fatida ratsion tarkibida tez parchalanuvchi uglevodlarning
me’yordan ortiq bo‘lishi, yetarli miqdorda tolali ozuqalarning yet-
ishmasligi, subakut rumen atsidozi, endotoksemiya, tug‘rugdan
keyingi endometritlar, mineral va vitaminlar tanqisligi hamda zo-
ogigiyenik sharoitlarning qoniqarsizligi qayd etiladi.

Subakut rumen atsidozi sharoitida katta qorin muhitining pH
ko‘rsatkichi pasayadi, mikrobiotsenoz tarkibi o‘zgaradi va biologik
faol moddalar, jumladan gistamin miqdori ortadi. Bu esa o‘z
navbatida tuyoq to‘qimalarida qon aylanishining buzilishiga olib
keladi. Ratsionda kraxmal va yengil hazm bo‘ladigan uglevodlarn-
ing ortiqcha bo‘lishi natijasida katta qorinda sut kislotasi miqdori
oshib ketadi; bu holat rumen muhitining pH ko‘rsatkichini fizi-
ologik me’yordan pasayishiga olib keladi. Natijada sellyuloza par-
chalovchi mikroflora faoliyati susayadi va grammusbat kislotasevar
mikroorganizmlar ustunlik qila boshlaydi. Rumen mubhitidagi
mazkur o‘zgarishlar oqibatida endotoksinlar, biogen aminlar va
gistamin miqdori ortadi. Gistamin qon tomirlari devoriga ta’sir
ko‘rsatib, ularning fiziologik faoliyatini izdan chiqaradi; ayniqsa
tuyoq dermasidagi mikrotsirkulyatsiya tizimi bunday ta’sirlarga
yugqori darajada sezuvchan hisoblanadi.

Laminit patogenezining asosiy bosqichlaridan biri tuyoq
to‘qimalarida mikrotsirkulyatsiyaning buzilishidir. Qon tomirlar to-
nusining o‘zgarishi, arteriovenoz shuntlarning faollashishi va kapil-
lyarlar o‘tkazuvchanligining ortishi natijasida tuyoq dermasida
shish, gipoksiya va trofik o‘zgarishlar rivojlanadi. Gipoksiya sha-
roitida hujayralarda energetik almashinuv buzilib, adenozintrifosfat
sintezi kamayadi; bu esa shox hosil qiluvchi to‘qimalarning fizi-
ologik faoliyatiga salbiy ta’sir ko‘rsatadi. Mikrotsirkulyatsiya
buzilganda keratinotsitlarning trofikasi yomonlashadi va keratin
sintezi jarayoni izdan chiqadi. Natijada tuyoq shoxining mexanik
mustahkamligi pasayadi, elastikligi kamayadi hamda tashqi ta’sir-
larga nisbatan chidamliligi yo‘qoladi.

Keratinizatsiya jarayonining buzilishi tuyoq devorida va tovon
gismida bir qator morfologik o‘zgarishlarni keltirib chiqaradi.
Jumladan, tuyoq devorida gorizontal halqalar hosil bo‘lishi, oq
chizigning kengayishi, shox qatlamining yumshashi, tovon eroziya-
lari va ikkilamchi infeksion jarayonlarga moyillikning ortishi kuza-
tiladi. Ushbu o‘zgarishlar keyinchalik oq chiziq kasalligi, tovon
yaralari va barmoq dermatitlari kabi ikkilamchi ortopedik
patologiyalarning rivojlanishi uchun zamin yaratadi.

Laminitning klinik kechishi o‘tkir, surunkali va subklinik
shakllarda namoyon bo‘ladi. O‘tkir shaklda hayvonlarda hara-
katlanish og‘riqli bo‘lib, ular ko‘proq yotishga intiladi. Tuyoq ha-
rorati oshadi, raqamli arteriyalarda pulsatsiya kuchayadi va pal-
patsiya paytida og‘riq reaksiyasi qayd etiladi. Hayvonlar yurish
vagqtida ehtiyotkorlik bilan harakatlanib, tanasining og‘irligini orqa
oyoqlarga ko‘proq o‘tkazishga harakat giladi.

Surunkali laminitda patologik jarayonlar uzoq muddat davom
etishi natijasida tuyoq shaklining deformatsiyalanishi kuzatiladi:
tuyoq devori uzayadi, tovon qismi pasayadi, barmoq o‘qi o‘zgaradi
va hayvonlarda turg‘un ogsoqlik rivojlanadi. Bunday hayvonlarda
ozuqa iste’moli pasayadi, jismoniy faollik cheklanadi va
mahsuldorlik ko‘rsatkichlari keskin yomonlashadi.

Subklinik laminit amaliyot nuqtai nazaridan eng xavfli shakl
hisoblanadi, chunki tashqi klinik belgilari yaqqol namoyon
bo‘lmasligi sababli kasallik ko‘pincha o‘z vaqtida aniqlanmaydi.
Biroq tuyoq shoxida kechayotgan morfofunksional o‘zgarishlar
keyinchalik og‘ir ortopedik kasalliklarning rivojlanishiga sabab
bo‘ladi. Ayrim mualliflarning ma’lumotlariga ko‘ra, yuqori
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mahsuldor podalarda subklinik laminit tarqalishi klinik shakllarga
nisbatan bir necha barobar yuqori bo‘lishi mumkin.

6. XULOSALAR

Conclusions

1. Laminit yuqori mahsuldor qoramollarda keng tarqalgan va
katta iqtisodiy ahamiyatga ega bo‘lgan polietiologik kasallik
hisoblanadi. Kasallikning asosiy etiologik omillari sifatida subakut
rumen atsidozi, endotoksemiya, oziqlantirishdagi xatolar va zoogi-
giyenik omillar namoyon bo‘ladi.

2. Patogenez asosida tuyoq dermasida mikrotsirkulyatsiyaning
buzilishi, gipoksiya va keratinizatsiya jarayonining izdan chiqishi
yotadi. Laminit ogsoqlik, sut mahsuldorligining pasayishi, repro-
duktiv ko‘rsatkichlarning yomonlashishi va hayvonlarning erta
yarogsizlanishiga olib keladi.

3. Kasallikning oldini olish uchun ratsionlarni ilmiy asosda bal-
anslashtirish, tuyoqlarni muntazam profilaktik parvarish qilish,
saqlash sharoitlarini yaxshilash va subakut rumen atsidozini erta
aniqlash muhim ahamiyatga ega.
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EXTENDED SUMMARY IN ENGLISH

Kengaytirilgan inglizcha xulosa / PacwupeHHbIl peghepam Ha aHanul-
CKOM $i3blKe

Purpose and research problem

A number of decrees and resolutions adopted by the state are directed
at increasing the output of livestock products, and providing the popu-
lation of the republic with high-quality meat and milk is one of the
pressing tasks of the present day. The frequent occurrence of aseptic
laminitis among productive cows causes farms and private owners con-
siderable economic damage through a sharp fall in productivity, a re-
duction in milk and dairy products and a shortening of the productive
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life of high-yielding animals. Analysis of the literature shows that lam-
initis in cows is one of the most common orthopaedic diseases associ-
ated with the intensification of animal husbandry; many authors note
that it is recorded more often in high-producing cows and is connected
mainly with an unbalanced ration and metabolic disturbances. Lamini-
tis is a diffuse aseptic inflammation of the corium of the hoof, long
known in solipeds and well described in horses, whereas in cloven-
hoofed ruminants it was for a long time of little practical importance.
Most of the literature on laminitis in productive cows comes from for-
eign authors, and researchers report a prevalence of 50—60 per cent
among dairy cows in Siberia. The aim of this article is to analyse the
available scientific data on the actiology, pathogenesis and clinical
signs of laminitis in cattle and to generalize the mechanisms of its de-
velopment and the measures for its prevention.

Materials and methods

The object of the study was the published scientific work of national
and foreign scholars on laminitis, including monographs, materials of
international conferences and papers published in peer-reviewed jour-
nals. Eleven sources were analysed. The methods used were biblio-
graphic analysis, comparative evaluation, systematization of data and
scientific generalization; the opinions of different authors on the mech-
anisms of development of laminitis, on its clinical manifestation and on
preventive measures were compared. The review was structured around
three groups of questions: the endogenous and exogenous factors re-
ported as aetiological; the sequence of pathogenetic events from rumi-
nal disturbance through microcirculatory failure to disordered keratini-
zation; and the clinical forms of the disease together with the secondary
orthopaedic pathologies that follow from it.

Results and discussion

According to many researchers, laminitis should be regarded not as an
independent disease but as the local expression of systemic metabolic
disturbances in the organism. In high-producing cows the energy deficit
observed in the early stages of lactation, the feeding of large quantities
of concentrates and the shortage of effective fibre in the ration produce
deep biochemical changes in the ruminal environment. Modern data
show that laminitis is polyaetiological: the principal factors are an ex-
cess of rapidly fermentable carbohydrates in the ration, a shortage of
fibrous feeds, subacute ruminal acidosis, endotoxaemia, post-partum
endometritis, deficiency of minerals and vitamins, and unsatisfactory
zoohygienic conditions. Under subacute ruminal acidosis the pH of the
rumen falls, the composition of the microbiocenosis changes and the
quantity of biologically active substances, including histamine, in-
creases. An excess of starch and easily digestible carbohydrates raises
the concentration of lactic acid in the rumen and lowers pH below the
physiological norm; the activity of cellulolytic microflora declines and
acid-tolerant gram-positive microorganisms begin to predominate, so
that endotoxins, biogenic amines and histamine accumulate. Histamine,
a powerful vasodilator and arterial constrictor, acts on the walls of the
blood vessels and disturbs their physiological function, and the micro-
circulatory system of the hoof corium is highly sensitive to such effects.
Disturbance of microcirculation in the tissues of the hoof is one of the
key stages of pathogenesis: changes in vascular tone, the opening of
arteriovenous shunts and increased capillary permeability lead to oe-
dema, hypoxia and trophic changes in the corium. Under hypoxia the
energy metabolism of the cells is disturbed and the synthesis of adeno-
sine triphosphate falls, which impairs the physiological activity of the
horn-forming tissues. The horn is produced by specialized epidermal
cells, the keratinocytes, which obtain nutrients from the corium by dif-
fusion through the basal membrane; when microcirculation is disturbed
their trophic supply deteriorates and keratin synthesis fails. As a result
the mechanical strength and elasticity of the hoof horn decrease and its
resistance to external influences is lost. Disordered keratinization pro-
duces a series of morphological changes in the hoof wall and sole: hor-
izontal rings on the wall, widening of the white line, softening of the
horn layer, sole erosions and an increased tendency to secondary infec-
tion, which in turn create the basis for white line disease, sole ulcers
and digital dermatitis. Clinically the disease occurs in acute, chronic
and subclinical forms. In the acute form movement is painful, the ani-
mals tend to lie down, the temperature of the hoof rises, pulsation of the
digital arteries increases and a pain reaction is recorded on palpation;
the animals move cautiously and shift the weight of the body onto the
hind limbs. In the chronic form the prolonged pathological process de-
forms the hoof: the wall lengthens, the sole is lowered, the axis of the
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digit changes and persistent lameness develops, feed intake falls, phys-
ical activity is limited and productivity deteriorates sharply. The sub-
clinical form is the most dangerous in practice, because the absence of
obvious external signs means that the disease often goes undetected in
time, while the morphofunctional changes proceeding in the hoof horn
later give rise to severe orthopaedic disease; according to some authors
the prevalence of subclinical laminitis in high-producing herds may be
several times higher than that of the clinical forms. Foreign researchers
have established that the annual economic loss from diseases of the hoof
and digits amounts to between 1 750 and 3 724 US dollars per 100 cows.

Conclusion and contribution

Laminitis is a widespread polyaetiological disease of high-producing
cattle with considerable economic significance; its principal aetiologi-
cal factors are subacute ruminal acidosis, endotoxaemia, errors in feed-
ing and zoohygienic factors. Its pathogenesis rests on disturbance of
microcirculation in the corium of the hoof, hypoxia and failure of the
process of keratinization, and it leads to lameness, reduced milk pro-
duction, impaired reproductive performance and the early culling of an-
imals. For the prevention of the disease, the scientifically based balanc-
ing of rations, regular preventive hoof care, improvement of housing
conditions and early detection of subacute ruminal acidosis are of major
importance. The contribution of this review lies in assembling, for vet-
erinary practice in Uzbekistan, a coherent account of the chain that runs
from ration composition through ruminal pH and histamine release to
microcirculatory failure and defective horn formation, and in drawing
attention to the subclinical form as the point at which prevention is both
possible and economically decisive.
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