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Annotatsiya

Antibiotiklarga chidamly bakteryalar sogiigni sagiash fizimi uchun jiddiy xavT fugdirmogda va mavjud anfimikrob
vositaiaming samaradoriigl pasayih bormogda. Shu sababll, yvangi va samarall tabliy antimikrob birkmalarni izfash dol-
rarb iimiy yo'nalishiardan bin hizsoblanadi Sireptomyces fun akiinomitsellar tabily bioaxtv moddalar, aynigsa anbibiotikdar
ishigh chigaruvchi asosiy mikroorganizmiardan biri sifatida tan oiingan. Ushbu tadgigotning magsadl mahallly fuprog na-
munaiaridan afratiigan Streptomyces sp. (Zolvatining antibiotikka chidamii kiinik palogeniarga nisbalan antimixrob faol-
ligini baholashdan fboral. Tadgigol doirasida Streptomyces izolyatlan standant morfologik, fziologix vsullar orgall identi-
ikatsiva qiindi. Antimikrob faollil (kki gavatll agar va disx diffuzion osullar orgall baholandl. Tadgigotl natijaianga ko'ra,
Streptomyces izolvalian yugorn darajads anfimikrob faollik namoyon efdi. Bu nalifalar Streplomyces izofyatiarining antibi-
otikfarga chidamil patogeniarga qgarshi mugobl tabily agentiar sifatida katla potensialga ega ekaniigini korsatadl, Uishbu
tadgigor Streptomyces furlandan yangl antimikrob binkmaiami aniglash va elami kefgusida kinik tadgigoliarga jorly etish
yo'lida muhim imiy asos boiib xizmal qifadl

ArRHOmauyus

Facnpocmparedue Saxmepud, yomoduuessy ¥ delcmeurs apmubiomukos, npedcmasnaem cobol copuEsHyn
¥eposy dne enodancHod cucmeMsl 30pscooxpadeHud. o0YCnosMuear cHukeHUe ghermusHoCmU CYLUBCMEILLLX
FHmMUMUKDoOHEX Mpenapamos. 8 ceqsy ¢ amuM ocofy akmyansHoCcms Npuodpemasm MoUCK Hoeblx, NoupodHLlx ax-
MUMUEPOOHLY coeduxerul © anlcorkod Buonosuyeckol aEmUuaHoCME. AKmUKHoMuLemsal poda Sfreptomyces NpUsHEHkS
OfHUMU U2 gedyiiux Npodyiermos Moupodysix OUDEKMUEHRX SRLLECE, & YaCmHoCMU aemubuomuras. Ljens Hacmao-
RALSz0 UCCAef0sanUR 3aKMONaNach & OUSHKE GHMUMUKDOTHOD armusHoCIIU US0RAMS Sirepiomyces sp., epidemerHo-
20 U3 MECIHALY MOYSEHHEX 000A3U0S, & OMKRILWEHUL KTUKUYECKU 3HaYUMBLX NamoseHos, oinadamilix MACKECMeEH-
Hotl nexapomeerdoll yomolhusocmsle. Moermudhuralus Usonamoe Sirepfomyces nposodunacs © nNpUMeHSHUeM
cmasdapmirax Mopchanosuveckiy U chusuonoeo-OuoxuMuveckiy Memodos OueHka sHMUMUKDObHOD aKmUeRoCTil
OCKWECMERANaCh C UCHONL308aHUEM MEMOda GB0UHO20 CNOF a28pa U GucEo-Ougby3ucRH020 Memoda. Peaymemanis
UCccnedosasUR MoKa3amy, Ymo U3ansmal Sireplomyces NOCABMAKIT! SaIDAWEHHYH SHMUMUKDOOHYIC BRMUBHOCTA 00-
mue yemolyuesly ¥ aRmuGuomukaM wimammoe. Monyuedrsie daxskle rodmeepxdanm NepcnesmUsHoCcTs U30RAmMoe
Sireplomyces & ¥8UeCMes UCMOoUHLKE HOBEL NPUDDGHEN aHMUMUKDOOHEN S2EHMOoe U MOJYepKUBSKM LY NomerRLUuan
anR daneHelweso sHelperUR 8 KNUHUYSCKUE UconedosaHun

Abstract

The spread of antibiotic-resistant bactera poses a8 senous threat to global public health, leading io a decline in
the effectiveness of exisling antimicmbial agents. Caonseguently, the search for new, natural antimicrobial compounds
with high biological activity has become an urgent scientific priorty. Actinomycetes of the genus Sireplomyces are rec-
ognized as amaong the most prominent producers of natural hioactive substances, pariicularly antibiotics. The aim of this
study was fo evaluate the anfimicrobial activity of & Streplomyces s0p. isofale oblained from local soi samples against
climically signfficant multidrug-resistant pathogens. (dentification of the Strepfomyces (sofales was camed ouf using
standard morphological and physiological-Diochemical methods. Anfimicrobial activity was assessed Using the double-
layer agar method and the disk difusion assay. The resulls demonstrated that the Strepltomyces isolates exhibited pro-
nounced anfimicrobial activity against antibiofic-resistant strains. These findings confirm the pofental of Strepfomyces
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isoiates as a8 valuahle source of new nalural antimicrobial agents and highlight their promise for future clinical applica-
tions.

Kalit so‘zfar: Streptomyces sp., antimikrob faoilix, antibiotik rezistentiigi. kiinik (Zofyatar, fabiy birkmalar, bioak-
tiv metabolitiar

Kmoveewie cnosa: Streptomyces sp., aHMUMUKDOTHER aEMUSHOCME, YCMOLYUSCCmE ¥ aHMUBUOMUKEM, KITU-
HUYeCKUE U30Mamsl, NoupedHsle coedudeHuR, OuoasmueHsie Mematonumsl.

Key words: Sirepfomyces 5p., anfimicrabial achivity, antibiofic resistance, clinical isolates, nalfural compounas,
bioactive metabolites.

KIRISH

Songgl on yillikiarda antibiotiklarga chidamli baktenyalarming avj clishi jahon sogligni
saglash tizimi uchun muhim muammolardan biriga aylangandi. Xususan, Methicillin-Resistant
Staphylococcus aureus (MRSA), Extended-Spectrum B-Lactamase (ESEL) produtsent Escherichia
coli va Multidrug-Resistant Pseudomonas aeruginosa kabi mikroorganizmlar an‘anaviy antibioti-
klarga nisbatan yugon chidamlilik namoyon etib, infeksion kasalliklarni davolashda samaradorlikni
pasaytirmogda va o'lim holatiarining oshishiga olib kelmegda [1]. Boshga tomondan, mavjud anti-
biotiklarming samaradorligl pasayib borishi va yangi sintetik antibiotiklarning etarli sur'atda yaratil-
mayotgani mutaxasislar va olimlarn tabiiy manbalarga murojaat gilishga undamoqgda. Bu borada
Streptomyces tun aktinomitsetiar alohida ahamiyat kasb etadi. Ma'lumotlarga ko'ra, tibbiyotda
go llanilayotgan tabily kelib chigishga ega antibiotikiarning kamida 60—70% Streptomyces aviodiga
mansub shtammilardan olingan. Bu ulaming biosintetik salohiyatini hisobga olgan holda, yangi an-
timikrob agentiar yaratishda muhim manba ekanligim anglatadi. Hozirgi kunda mahallly ekclogik
muhitlar (tuproq, o'simlik rizosferasi, endofit muhiti va boshqgalar)dan ajratilgan Streptomyces izoly-
atlari orgall yangi va yugori faocllikka ega bioaktiv metabolitlarni aniglashga garatilgan tadqgigotiar
katta qizigish uyg'otmogda. Ammo ushbu izolyatlarning antibiotikka chidamii bakteriyalarga nis-
batan anig va kompleks antimikrob faclligini baholashga qaratilgan tadgigotlar etarli emas. Shu
munosabat bilan, ushbu tadqgigotda mahalliy ekologik manbalardan ajratiigan Streptomyces sp.
izolyatlanning antibiotikka chidamii klinik shtammlarga nisbatan antimikrob faclligi kompleks tarzda
baholanadi. Tadgigotning dolzarbligi shundaki, u nafagat yangi antimikrob agentlar aniglash im-
konini beradi, balki antibiotiklar rezistentligiga qarshi biologik mugaobil echimlami ishiab chigishga
zamin yaratadi [2].

ADABIYOTLAR TAHLILI VA METODOLOGIYA

So'nggl tadgigotlar mahalliy ekologik muhittar — tuprog, o'simlik endofitlan, hasharotlar
simbiontlan va suv muhitidagi Streptomyces izolyatlarining yangi va noyab bicaktiv binkmalar ish-
lab chigarish salohiyatiga ega ekanligini ko'rsatmogda. Shuningdek, bicinformatika asosida olib
borilayotgan genom tahlillari ushbu bakteriyalarda hali ekspressiyalanmagan yoki "himoyalangan”
biosintetik gen klasterian mavjudligini aniglagan. Birog Sireptomyces izolyatlarining antibiotikka
chidamli klinik patogenlarga nisbatan anig va kompleks faolligini baholash bo'yicha tadgigotlar
chekiangan migdorda. Aksariyat ishlar in vitro biofaollikka asoslangan bo'lib, metabaolitiarning toza-
lanishi, kimyoviy strukturasi va ta'sir mexanizmi etarlicha o'rganilmagan. Shu sababli, mahalliy
Streptomyces shtammiaridan aniglangan bicaktiv birikmalami molekulyar va biokimyoviy darajada
tahlil qilish orgali yangi antimikrob agentlarni aniglash muhim ahamiyatga ega [3].

Tuprog manbasidan Streptomyces izolyatlarini ajratib olish. Namunalar olish uchun
organik moddalarga boy, o'simliklar rizosferasiga yaqgin joy tanlab olindi. Dastlab 5-10 sm chugur-
likdan tuproq ohnadi, stenl konteynerlarga joylashtiriadi va 4°C haroratda laboratoriyaga etkazildi.
Tuprog namunalanga ishlov benldi. Bundan magsad tez osuvchi bakieriya va zamburuglar
o sishini susaytinsh va Strepiomyces sporalarini saglash hisoblanadi. Tuprog namunalan 48 soat
30°C haroratda gurtildi. So'ngra 55°C haroratda 10 dagiga gizdinldi. Keyingl bosgichda namu-
nalarga kalsiy karbonat bilan 1-10 nisbatda ishlov berildi. Shundan so'ng tuprog namunalan seryal
suyultirish orgali Streptomyces izolyatlan ajratib olindi.

Ajratib olingan shtammlarni morfologik va mikroskopik tavsiflash. Koloniyalar o'sish
jarayonida bir-biridan tashgi ko'rinishi, pigmentatsiyasi va mitseliylarining tuzilishi bilan farglandi.
Ajratib olingan izolyat KKA (kraxmal kazein agar) va Gauze kabi boshga selektiv muhitlarda 28—
30°C haroratda 7-14 kun davomida inkubatsiya gilindi. Bunda koloniya shakli, kenglgi, tuzilishi,
rangi va pigment hosil gilish xususiyati kuzatildi.
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Streptomyces izolyatini fermentatsiyasi. Streplomyces izolyati erlenmayer kolbalarida
500 ml ISP/2 suyug ozuga muhitida 30°C haroratda orbital sheykerda 130 rpm/min 14 kun
davomida davriy tebratish bilan inkubatsiya qilindi. Inkubatsiya muddati tugagandan so'ng kultural
suyuglik mitseliylardan filtr gqog'oz orgall ajratib olindi. Teng hamdag etl atsetat quyildi va
ekstraktsiya qilindi. Keyingi bosgichda organik faza rotor evaporatorda bug’latildi va kolba devorida
golgan tozalanmagan umumiy ekstrakt metanol bilan entildi. Yig'b olingan umumiy eksirakt keyingi
tadqgigotlar uchun 4°C haroratda saglandi.

Streptomyces izolyatining antibakterial faolligini baholash. [kki gatlamii agar usulida
Streptomyces izolyati ozuga muhiti markaziga ekildi (diametr taxminan 15-20 mm) va 28°C haro-
ratda 10 kun davomida inkubatsiya gilindi. Inkubatsiyadan so’ng muhit ustiga tanlab olingan test
shtammlar bilan inokulyatsiya gilingan yanm gattig agami 5 ml migdorda quyib chigildi. Ikkinchi
gatlam agar gotib qolgandan so'ng, petri idishlan 24 scat davomida 37°C haroratda inkubatsiya
gilindi. Mikrobga garshi faollik ingibirlash zonalan (mm) o'lchash crgali baholandi.

Shuningdek, umumiy ekstrakining patogen test kulturalarga faolligi chugurchali agar usuli
orgali aniglandi. Test shtammlar Mutrient Broth suyuq ozuga muhitida 37°C haroratda 24 soat
davomida o'stinildi. Sinov uchun foydalaniigan shtammiar titn McFarland (0.5 x10% CFU/ml) bilan
sozlandi. Test shiammiar Nutrient Agar (pepton — 10 g/l, go'shi ekstrakti — 10 g/l, NaCl — 5 g/l, agar
—12 g/ pH 7.3 £ 0.1) muhit yuzasiga gazon holatida ekildi. Ekstrakt 20 mkl migdorda o'ichab olindi
va 200 mkl metanclda ertildi, agar sathida ochilgan chuqurchalarga quyildi va 37°C haroratda
inkubatsiya gilindi. Sinov fajribalan uch marta gayta takrarlanish orgall amalga oshinldi [4].

NATIJA VA MUHOKAMA

Streptomyces sp. izolyatini tavsifiash. Streptomyces sp. izolyati selektiv ozuga muhitlarida
koloniyasi og-yashil, havo mitseliylar hosil giladi, o'sish davomiyligi 10-14 kun, optimal o'sish
harorati 30°C, natriy xlondning 10% kontsentratsiyasiga chidamli, optimal pH diapazom 7.0-7.5,
kraxmal, jelatin va yog'larm gidroliz giladi. Quyida Streptomyces izolyatining mikroskopik va mak-
roskopik tasvin keltirilgan (1-jadval, 1-rasm).

1-jadval
sireptomyces sp. izolyatining morfologik xususiyatiari
Kususiyatiari Ozuga muhitlan
ISP2 ISP3 ISP 4 ISP 5 ISP 6 ISP 7
____ Substrat rangi sariq | jgarrang | og | kulrang | sarg | kulrang
Havo mitseliysi rangi - kulrang - kulrang - kulrang

1-rasm. Streptomyces sp. izolyatiming morfologik xususiyatlan: A) Kelomya umumiy
ko'nnishi; B)Yagona koloniya rangi ko' rinishi; C) Mikroskopik ko ninishi.

Streptomyces sp. izolyatining mikroblarga garshi faolligini baholash. Sfreplfomyces
koloniyalan ikki gavatli agar usul orgal antibiotikka chidamii klinik shtammilarga nisbatan antimikrob
faolligini baholandi. Streptomyces sp. izolyati mikroblarga garshi faolligi aniglashda E coli, s
aureus MRESA S aureus MS5A, K pneumoniae, P. mirabilis. 5. haemolyticus test shtammiari
go'llanilgan (2-rasm).

I 196 2025/Ne5 l




ISSN 2181-1571 & https://journal.fduuz

BIOLOGIYA

£ rov &10C 11032 W

2- rasm. Streptomyces sp. iznaﬁning ikki gavatli agar usulida mikroblarga garshi
faolligi

Shuningdek, Streptomyces sp. izolati umumiy ekstrakti E. coli, S. aureus MRSA, S. aureus
MSSA, K. pneumomae, P. mirabilis, S. haemolyticus test kulturalanga yugon faollikni namoyon
etdi. Olingan natijalar tahlil gilinganda S. aureus (MRSA) shtammi o'sishini 14.1+1 2 mm, S. aureus
(MSSA) shtammini esa 16.6£1.2 mm, K pneumorniae shtammi o'sishini 15.5+1,0 mm, P. mirabifis
shtammi o'sishini 14,6816 mm, S haemolyficus shtammi o'sishini 18 1414 mm ingibirlashi
aniglandi (3-rasm). ' -

3- rasm. Streptomyces sp. izolyatining ikki gavatli agar usulida mikroblarga qarshi faclligi:
(A) E. Coli, (B} S aureus MRSA, (C) S. aureus MSSA, (D) K pnewmoniae, (E) P. mirabilis, (F) 5.
haemolyticus

Umuman olganda, antibiotik tabiath birikmalarni produtsenti bo'lgan  Streptomyces
shtammlarini qgidiish magsadga muvofiqdir. Sireptomyces aviodi vakillari patogen mikroblarga
garshi faollikka ega bo'lgan ikkilamchi metabolitiarning boy manbasi hisoblanadi. Sfreptomyces
shtammlan orgal olingan ko'plab antibiotik tabiyath binkmalar yordamida turli xil patogen bakteriya-
lar orgali yuzaga kelayotgan kasalliklami davolashda samarali vosita bo'lib xizmat gilmogda. Shu
bilan birga, Streptomyces turlaridan olingan ko'plab antibiotik birikmalar in vitro sharoitda mikro-
blarga qarshi faollikka ega ekanligi tasdiglangan.

XULOSA

Ushbu tadqgigot natijalan Streptomyces sp.  izolyatlan antibiotikka chidamli  klinik

patogentarga garshi yugori antimikrob facllikka ega ekanligini ko'rsatdi. Mahalliy tuprog
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manbalaridan olingan shtammlar standart morfologik va fiziclogik usullar orgali muvaffagiyatl
identifikatsiya gilindi va ulaming biclogik faolligi ikki qgavatl agar hamda disk-diffuziya usullan
yordamida aniglandi. Olingan ma'lumatlar Streptomyces turlarining tabiy bioaktiv moddalar manbai
sifatidagi ahamiyatini yana bir bor tasdigladi va ularmi antibiotikka chidamli infeksiyalarga garshi
samarall tabily agentlar sifatida qo’llash imkoniyatini ochib berdi. Bu esa yangi antimikrob
binkmalarmi aniglash va ularm klinik tadgigetlarga jony etish uchun muhim imiy asos bo'lib xizmat
giladi.
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