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Abstract

Aim of the study — to improve the quality of anesthetic protection in children
undergoing adenotonsillectomy by using combined general anesthesia based on the
inhalational anesthetic sevoflurane in combination with fentanyl and to compare its
effectiveness with the combination of propofol and fentanyl.

Materials and methods. The study included 44 children aged 1 to 6 years. Patients
were divided into two groups: Group | (n=24, 55 %) — sevoflurane + fentanyl; Group
I1 (n=20, 45 %) — propofol + fentanyl. Central hemodynamic parameters (stroke index
— SI, cardiac index — Cl, total peripheral vascular resistance — TPVR, left ventricular
ejection fraction — EF, heart rate — HR) were assessed at all stages of anesthesia using
SonoScape echocardiography (China). The duration of anesthesia ranged from 1 hour
50 minutes to 2 hours 25 minutes.

Results. In Group | (sevoflurane + fentanyl) the most stable hemodynamic profile
was observed: all changes were compensatory in nature and minimal in magnitude.
Induction of anesthesia was rapid and smooth without an excitation phase. In the
postoperative period, calm awakening, early tracheal extubation and complete absence

of vomiting were noted. In Group Il (propofol + fentanyl) more pronounced

@ INNOPUBLICATION.COM




“SOG'LIONI SAGBLASHDA YANGI YONDASHUVLAR"
nomli respublika ilmiy-amaliy masofaviy konferensiyasi
VOLUME-1, ISSUE-1, 2026

hemodynamic shifts were registered, especially a significant increase in cardiac index
by the end of surgery.

Conclusions. Combined anesthesia with sevoflurane and fentanyl provides highly
effective and safe anesthetic protection during adenotonsillectomy in children,
minimizes negative hemodynamic effects and significantly improves the course of the
perioperative period. This technique can be recommended as the method of choice in
modern pediatric otorhinolaryngological practice.

Keywords: adenotonsillectomy, children, sevoflurane, fentanyl, central
hemodynamics, anesthetic protection, perioperative period

OBECIIEYEHUE AHECTE3UOJJOI TYECKOM SAIIUTHI ITPU
ONEPAIIUAX AJIJEHOTOH3UWLIDKTOMUM YV JETEN
AOGnynasuzoBa Maxdysa baxonuposna', maructp 1 Kypca ,
KOcymoB AuBap CobupoBud’, 1.M.H., mpodeccop
'"TalIKeHTCKUI rOCYy1apCTBEHHBIN MEIUIIMHCKUI YHUBEPCUTET
TamxkenT, Y30ekucrTan

AHHOTAIIUA

IIe.m; HCCJICA0OBAHUAI. yJ'I}"—IIHGHI/IG KauecTBa aHECTE3UOJIOTMUECKON 3alIUTHI ITYTEM
ONITUMH3AINH IIPUMCHCHUSA HMHTAJIAIMOHHOI'O aHCCTCTUKA CCBO(bJIypaHa B KOM6I/IHaHI/II/I
¢ heHTaHUIIOM TIPH OTIEPALUSIX aJCHOTOH3WIIIKTOMUH Y JIETEH.

Martepuan u metoasbl. [Tog HabmoaeHrnemM Haxoaunoch 44 pebeHka B BO3pacTe OT
1 roga 1o 6 neT, onepupPOBaHHBIX MO MOBOY XPOHUYECKOTO TOH3WIIIUTA U aJI€HOUTHBIX
Beretaumid. Ilanuents! pasznenensl Ha 2 rpynmnsl: 1-1 rpynma (n=24) — aHecTte3us
ceBourypaHoM B KoMOWHamuu ¢ (entanwioMm; 2-a1 rpynmna (n=20) — aHecTe3us
nporodoaom B koMOnHanuu ¢ pentanuioM. [IpoBoannm sxokapauorpaduro ¢ oreHKon

yaapuoro uuaekca (YU), cepmeunoro mumekca (CH), obmero mepudepudeckoro
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cocyauctoro cornportusienus (OIICC), ppakuuu uzrnanus (OW) Ha aTanax oneparu.
Crartuctuueckas 00paboTKa BBIITOJIHEHA C UCTIOIb30BaHueM t-kputepus CThIOJEHTA.

PesyabraTsl. B 1-it rpynmne (ceBodummypan+deHTaHusi) Ha TpaBMAaTUYHOM 3Tarie
oTMeueHO gocToBepHoe yBennueHnue Y Ha 19,8% u CU na 22,4% npu camxennu Y1IC
Ha 14,26% (p<0,05), YTO CBHUIETEIBCTBOBAIIO O KOMIICHCATOPHOM pEaKIuu
KpoBooOpamienusi. Bo 2-ii rpymnme (nmporodosn+deHTaHuia) B KOHIE ONepaluu
Ha0mroanock noseimenue CU wa 23,1% (p<0,05). [1pu npumeHeHnn ceBodypaHa ¢
(heHTaHUIIOM OTMEYCHBI TUTABHOE 3aChIlIaHNe, CTAOMILHOCTh TEMOAMHAMUKH U TIaIKUH
BBIXO/J U3 aHECTe3uu 0e3 MpU3HAKOB BO30YykieHus. [locneonepanvonHas TOIIHOTA U
pBOTa B 1-1i rpyIiIe OTCyTCTBOBAJIH.

BoiBoabl. KomOuHMpoBaHHas aHecTe3ust ceBO(GIypaHOM H (EHTAHWIOM TpHU
aJCHOTOH3WUIDKTOMUM Y  JeTel  oOecneuynBaeT CTaOMIBHOCTh — TOKa3aTesnei
IEHTPAIbHOW T'eMOJWHAMHUKH, OBICTpOE TPOOYKIECHUE, pPAHHEE BOCCTAHOBIICHUE
3aIIUTHBIX pedIEKCOB U MUHUMH3AIIMIO TIOCTIEONEePAMOHHBIX OCIIOKHEHUH (TOITHOTA,
pBOTa, BO30YXAcHUE). JlaHHBIA METO MO3BOJISIET CO37aTh KOM(MOPTHBIE YCIOBHUS IS
XUpypra v 0€301MacHOCTb JIJIS TIAITUEHTA.

Kniwueevle cnoea: aoenomouzunizkmomus, oOemu, ceBoaypar, ¢henmanul,
YEHMPANbHAS 2eMOOUHAMUKA, AHECMe3UpyIouas 3auuma, nepuonepayuoHHbli nepuoo

AKTyaJbHOCTh NpobGiaembl. CoBpeMeHHasi aHecTe3HoJIorusl (opMHUpoBasiach Ha
OCHOBE YIIIyOJICHHOTO W3Y4Y€HHUsS MEXaHU3MOB CTPECCOBOM peaKIMy OpraHu3Ma Ha
XUPYPTUYECKYI0 TpaBMy, BKJIIOYas HEHUpoOrymMopalibHble, METa0OJUYeCKue |
reMoguHaMuueckue namMeHenus [ 7, 8, 10]. Pazputue koHIENINY aHECTE3U0I0TUYECKOM
3alMTHl TO3BOJIUJIO TMEPEUTH OT NPOCTOro 00e30071MBaHUs K KOMIUIEKCHOMY
VIPaBJICHUIO OMEPAIIMOHHBIM CTPECCOM, YTO OCOOCHHO BaXXKHO B TEAMATPUUECKOU

MPAKTUKE, XapaKTEPHU3YIOMIEWCS BBICOKOW JIAOMJIBHOCTBIO PETYIATOPHBIX CHC
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opranusma [7, 10].

AJIEHOTOH3WUIDKTOMUST OCTAETCA OJHOW W3 HAMOOJIEe YacTO BBIITOIHIEMBIX
onepauvii B JETCKOW OTOpUHOJAapUHroioruu. HecMoTps Ha COBEPIIEHCTBOBAHUE
XUPYPTUYECKOW TEXHUKH M CHIDKCHHE TPaBMAaTHYHOCTH BMEIIATEILCTB, Mpoliema
6e301macHOTO AQHECTE3UO0JIOTUYECKOTO obecrnieueHust u aJIeKBaTHOIO
MOCJICONIEPAITMOHHOTO  00€300JIMBaHUS.  COXpaHSIET CBOK akTyajdbHOCTH [1, 5.
Knvanueckue uccnenoBaHus MOATBEPXKIAIOT, YTO BEIOOP METO/a aHECTE3UU U CXEMBbI
aHaJIbIre3uy HEMOCPE/ICTBEHHO BJIMSET HAa TEUYEHHWE PAHHEro IOCIeOoNepaliOHHOIO
repuoja 1 4acToTy OCJIoKHeHwuil [1, 3].

B coBpemeHHO# MpakTUKe MpU aJeHOTOH3WIIIKTOMUM IIUPOKO MPUMEHSIOTCS
MHTAJSIIIMOHHBIE aHECTETUKH, 00ECIIEUNBAIOIIME YIIPABISIEMOCTh TTTyOUHBI HApKO3a U
OBICTPYIO MPOOYXKAAEMOCTh AIMEHTOB [9]. OnTUMU3AIMS UHITYKIIUA aHECTE3UU, B TOM
YHUCJIe paIlMOHAIGHOE coueTaHue (QeHTaHWiIa W Tporodona, TMO3BOIIET CHU3HUTH
MOTPEOHOCTH B TUITHOTUKAX M YMEHBIIUTh TeMOJUHAMUYECKue Koebanus [6]. OqHako
Jaxe TpU UCIOJIb30BaHUM COBPEMEHHBIX HWHTAJSIUOHHBIX CPEACTB IMpodiiemMa
3¢ (PEKTUBHOTO MOCIIEONIEPAITMOHHOTO 00€300IMBaHMSI OCTAETCS HEPEIIEHHOM.

Onuarel ¥ ONUOUABI TPAAUIIMOHHO 3aHMMAIOT BEAYIIYIO MO3UIUI0 B CTPYKTYpE
QHAJIBIe€TUYECKON Tepanuu. WX [eWCTBHE CBS3aHO C AKTHUBALUEH -ONMHOMIHBIX
perienTopoB, Moaysiiuen G-0€IKOB ¥ YTHETEHHEM Tiepeiadu 0O0JIEBBIX UMITYJICOB Ha
YpPOBHE IIEHTpaJbHOW HepBHOW cuctembl [7, 8]. Tem He MeHee ONMHOUIBI HE
BO3JICUCTBYIOT Ha Mepudepuyeckue BOCHAIUTENbHbIE MEXaHU3Mbl OOJMM U He
YCTPaHSIOT MOJIHOCTBhIO CTPECCOBYIO PEAKIMIO HA ONEPAIMOHHYIO TpaBMy [2, 3].

[Ipy aneHOTOH3WILIPKTOMUHU y JeTel MPUMEHEHHE OIMUOUAOB COMPOBOXKIAETCA
MOBBIIIEHHBIM PUCKOM PECIHPATOPHBIX OCIONKHEHUM, YTHETCHUS JIbIXaHU I, TOIIHOTHI,

PBOTBI M ITOBCACHYCCKHX HapymeHI/Iﬁ, YTO OCOOEHHO 3HAYHUMO Yy HanucHTOB
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CHUHJIPOMOM OOCTPYKTMBHOTO arHod cHa [3, 4, 5]. YBenuueHue 103bI MpernapaToB
OPUBOJUT K YCWIEHUIO TMOOOYHBIX 3(P(EKTOB U MOXKET yXyAllaTh TEUeHHUE
MoCJeonepalMoHHOro epuoaa [7].

B cBs3u ¢ 3TUM B MOCIIEIHUE TOJIBI AKTUBHO BHEIPSIOTCS MYJbTHUMOJAJIBHBIE U
OTMHOUI-cOeperaronue cTpaTterud 00€300JuBaHNsI B OTOPUHOJApUHTOI0THH [2, 3, 4].
Hcnonbp3oBanrne KOMOMHUPOBAHHBIX CXEM aHAJIBI'€3UU MTO3BOJIAET BO3ACHCTBOBAThH KaK
Ha I[EHTPAJIbHbIE, TaK U HA TIEpU(EpUUIECKIE MEXaHU3MbI 00JIH, CHUXAasi TOTPEOHOCTD B
OMMOMAaX M YMEHbIIAsh YacTOTY HEXKeNaTeNbHbIX peakuuil [2, 4]. OntumMuzanus
AHECTE3UOJIOTUYECKOTO MOCOOUS PU aJICHOTOH3UIIPKTOMUH Y JIETEH paccMaTpUBACTCs
KaK KIIOYeBOW (DaKTOp TOBBIMICHUS OE30MACHOCTH M YIYUIIEHUS KIMHUYECKHX
ucxoos [1].

Takum oOpazom, mouck Haubosiee 3PHEKTUBHBIX U O€30MACHBIX METO/OB
AQHECTE3MOJIOTHICCKOTO OOECIEYCHUSI W TIOCIEONEePAIIMOHHOTO 00€300JIMBaHUS TIPH
AQICHOTOH3WJUIDKTOMUU Y JI€TeM OCTA€TCAd aKTyaJlbHOW 3aJa4edl COBPEMEHHOU
MeIMaTpUIECKON aHECTE3UOJIOTHH.

Hean paborsl: [loBbIIeHNE 3¢ (hHeKTUBHOCTH u 0e30macHOCTH
AHECTE3UOJIOTUYECKON 3alllUThl MPHU OINEpalusaX aJeHOTOH3WIIIKTOMHUM y JETel Ha
OCHOBE MpHUMEHEHUs] KoMOWHaIuu ceBodiypaHa v (EeHTaHWIa, HANpPaBJICHHOW Ha
CHUKEHUE YaCTOTHI TIEPUOTEPAIIMOHHBIX OCJIOXHEHUN U O0eCreYeHne CTaOMIbHOCTH
reMOJANHAMHUKHU.

Marepuaj 1 MeTOIBI

B wuccnenoBanmne - BkimoueHo 44  peOEHKA, KOTOPHIM  BBINOJHSIIACH
aZICHOTOH3WUIDKTOMUS. (711 CPaBHUTENBHOM OLIEHKN Ka4eCTBA aHECTE3UOJIOTUYECKOM
3aIUTHI MAIMEHTHI OBLITN pa3/ieNieHbl Ha IBE TPYIIIHI B 3aBUCUMOCTH OT MIPUMEHSIEMOT0

METO/1a OOIIEH aHECTE3NU:
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o 1 rpynna (24 nanuenta, 55 %) — koMOuHanus ceBodirypana ¢ GeHTaHUIIOM;

o 2 rpynna (20 manueHTos, 45 %) — koMOuHaius rmpomnodoia ¢ peHTaHIUIOM.

[To BOo3pacTHOMY cocTaBy netu 1-2 met coctaBuwiu 56,4 % ot oOmiero ymcna
00npHBIX, 2—4 meT — 25,2 %, a 4—6 ner — 18,4 %.

AHecTe3uss TPOBOAWIACHE BO BpeMs  Olepaluil  aJIecHOTOH3WUJUIPKTOMUMU.
[1po10KUTENEHOCTS  aHECTE3UOJIOTHYEeCKOro mocodust 'y 64,7 % mnanueHToB He
npesblana 35 MuHyT, y 35,3 % — cocTaBisiia A0 55 MUHYT.

[TarimenTam 1-# rpynmel mociie CTaHIapTHOM TpEeMEIUKAIMUA UHTYKIIUIO aHECTE3UN
HaYMHAIM UHTAJSIMeN ceBo(dIypaHa ¢ MOCTENEHHBIM MOBBIIIICHUEM KOHIIEHTPAIUH 10
2,5 06.%. OmHOBpEMEHHO BHYTPUBEHHO BBOJIWIN (DEHTAHUI B 103€ 1-2 MKI/KT.

[Taiuentam 2-# TpyNNbl HMHAYKIWAIO TPOBOJWIM BHYTPUBEHHBIM OOJIOCHBIM
BBeJIeHHEM Mponodora B 03¢ 3,5 MI/KT ¢ OJJHOBPEMEHHBIM BBEICHUEM (PEHTaHWIIA B
TOI e 103€ 1-2 MKI/KT.

B o06eux rpymnmax wHTYOAlMIO Tpaxew BBIMOJIHSIM Ha (OHE MHOpEIaKcaIluu
apmyasoM (0,06 wmr/kr). HMCKyCCTBEHHYIO BEHTHIIIIIUIO JIETKHMX OCYIIECTBIISIIN
armmapatoMm Drédger «Fabius Plusy (I'epmanus) 1o moOMy3akphITOMY KOHTYpY.
[Tognepxanue MUOpeIaKcaluy MpOBOIMUIOCH TOBTOPHBIM BBeZIeHUEM 1/3 OT HCXOAHOM
J103bI apAyaHa.

[Tognepxanue anecte3nu B 1-i rpymnme o0ecneunBaIOCh HHTAAIMEH ceBOdIypaHa
B koHIeHTpammu 1,0-1,8 00.% B coueranuu ¢ npoOHbIM BBenenneM dentanuia (50 %
win 25 % OT HayabHOM 10361). Bo 2-#1 rpymne aHecTe3uIo Mo Iep KB TTOCTOSTHHON
BHYTPUBEHHON uH(y3uel mnponodona yepe3 uHPy3omMar B Ao3e 7,5 Mr/kr/gac u
JTpOOHBIM BBeJIeHUEM (PEHTAHMIIA B TEX XK€ J103aX.

Wndy3nonnas tepanusi BO BpeMsl OIepaluy MpoBoJaMiIach co ckopoctbio 10-15

MJI/KT/d9ac  KpHUCTaNIOMAHBIMH pacTBopamu. [locie 3aBepiieHuss ONEpaTUBH
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BMEIIATEIbCTBA MALMEHTHI IEPEBOIUIUCH B OTJCICHUE peaHUMAIlM U MHTEHCUBHOMN
Tepanuu.

N3yuenne moxasarenell IEHTPAIbHONW T€MOJWHAMUKHN BBIMOJTHSIM HA armapare
sxokapauorpadpun «SonoScapey» (Kuraif) ¢ garuukom 3,5 MI'1 mo cranmapTHOMY

npotokoay. OneHuBaan CIEAyIolIMe ImapaMeTpbl: yaapHbeiid uaaexkc (YU, mi/m?) =
p y y PaMCTphI: yIap

yAapHbI 00BbEM / TUIONIAIb TOBEPXHOCTH Tena; cepaeunbid unaexkc (CU, n/mun/m?)
MUHYTHBII 00BEM KpoBoOOpallleHus / IUIOLIa[b TIOBEPXHOCTH Tejda; oolee
nepudepudeckoe cocyaucroe comporuBiernne (OIICC) = cucronmueckoe
apTepHalibHOE NaBiieHUe / cepeuHblil uHjaekc. Kpome toro, omnpeaensiu Qpakuuio
m3rHanus (OU, %) neBoro xxemyaouka Kak MHTETpaIbHBIN TOKa3aTeIb COKPATUTEIBHOM
CIIOCOOHOCTH MHOKap/ia.

[losydyeHHble  KIMHUKO-(QYHKIMOHAJIbHBIE JlaHHBIE 00pabOTaHbl METOAAMHU
BAPUALIMOHHOM CTATUCTUKH C UCMOJIb30BaHUEM t-KpuTepusi CThIOJICHTA.

PesyabTarsl ucciieqoBaHMA M HX 00cy:kaeHue. Pesyibrarbl HcclieOBaHUSA
nokaszarenied remoauHamMuku y gered I rpynmsl (peHTaHua + ceBoduiypaH) npu
aJICHOTOH3WJIDKTOMUH MPECTaBIEHbI B Tabauue 1.

[lo cpaBHEHUIO C UCXOAHBIMU JAHHBIMM Ha (POHE NpPEeMEIUKALUU OTMEYaNoCh
yBenuuenne YCC Ha 18,2% u yMeHbllIeHHE YIEIbHOrO mepudepuyeckoro
conpotuBnenust (YIIC) na 21,4%. Cnemyer oTMeTutb, 4Tro 0oJiee 3HAYUTEIHHO
pearupoBajgy Ha BBOJIHBIM HAapKO3 M AHECTE3MIO MALMEHTHI IepBou rpymnmsl. Eme no
VMHIYKIMY aHECTE3UN Y HUX UMEJIM MECTO TaXUKapJns U yMEPEHHBIN moabeM A/l, uTo
OBLIO CBSI3aHO C MCHXO3MOIIMOHAJIBHBIM HANpsSHKEHUEM MalMEeHTOB, 00YCIOBIEHHBIM
MPEACTOSAIMM ONEPATUBHBIM ~ BMEIIATEILCTBOM B 00JIaCTU POTOMIOTKH. Jlpyrue
MoKa3zaTeiay W3MEHSUIUCh He3HauuTenbHo. llocne BBeneHus (QeHTaHWIa TakKue

nokasarenu remoguHamuky, kak YU, CU, ®1 nu YCC yMmeHbIIATUCH 110 CPABHEHHIO C
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TaKOBBIMU TIEPHOJIa IPeMEUKaIuU, cOOTBeTcTBeHHO Ha 13,8% (p<0,05), 2,9%, 9,2%,
3,9% u 2,6%, 3a uckmouennem YIIC. BbIBI€HHBIE CYIIECTBEHHBIE pa3IN4YMs B
OTBETHOM PEAKIMHM CHCTEMHOW TEeMOJAMHAMHUKHA CBS3aHBI C OCOOEHHOCTSIMHU
(hapMaKoJIOTrHYecKOro AeHUCTBUA Kak peHTaHmia, Tak u ceBodurypana. Yepes 10 MunyT
nociie MHTyOanuu Tpaxeu (HanbOosiee TpaBMATUYHBINA dTall, CBSI3AHHBIA C YCTaHOBKOM
pOTOpacHIMpUTENsT W HAYaJOM XHUPYPrUYECKHX MAaHUIYJSIUN) HaOII0/1aJI0Ch
noctoBepHoe yBenuuenue YU nHa 19,8%, CU Ha 22,4%, B TOXEe BpeMsl OTMEYaAIOCh
yMenblnieHue YIIC na 14,26% (p<0,05).

Tao6auma 1

IMoka3zaresn reMoAMHAMMKYU NPH NMPOBeJeHUN KOMOMHMPOBAHHON aHeCTE3UU
¢ NpuMeHeHHeM (peHTAHWIa U ceBOduIypaHa y AeTeld NPH aAeHOTOH3UWIIIKTOMUM

(M£m)

ITokasar
Orarbl uccnenoBanus (n=24)
e
Tpa Kone
Nnny
Hcx IIpeme BMaTUY4 11
KU B
on JUKaLUs HBIHN orepaunu
HApPKO3
aTar 151
YU, 42,7 39,84+ 35,43 39,7 41,24
MJ1/M? 8+0,81 1,62 +0,92** 6+1,86 +1,12
4cCC, 111, 128,6+ 128,3 118, 116,8
MUH 6+6,46 5,2 +2,78 745,85 +4,79
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ITokazat
Otansl uccienoBanus (n=24)
eIIn
CH, 4,58 4,320,1 4,24+ 4,18 4,36+
IT/MHH X M? +0,38 7 0,18 +0,14 0,19
VIIC, 17,6 13,86+ 16,0+ 16,8 14,86
VCIL. eI. 71,34 1,04 0,68 6+1,17 +1,32
61,6 64,96+ 61,87 61,8 64,78
DU, %
8+1,47 2,24 12,2 412,78 +1,98

CpPaBHEHUIO C MPEABIAYIINM dTanom uccienoBanus (p<0,05).*

*[Ipumeuanue: * - JOCTOBEPHOCTh PA3NMUMI MMOKA3aTENE IO CPABHEHHIO C

MCXOJHBIM 3HaueHueM (p<0,05); ** - nocTroBepHOCTH paznInymii mokazaTeneu no

Ha tpaBmaTuunoM 3Tamne onepanuu (yaajieHue HEOHBIX MUHIAINH U aJICHOUTHBIX
BereTanuil) MOSIBUIACh TEHJCHIMS K HE3HAYUTEIBbHOMY CHIDKEHHUIO TOKa3aTels
¢bpakuun usrHanus (PU), yTo CBUIETEIHCTBYET O KPATKOBPEMEHHOM YTHETECHUU

COKpATUTEJIbHOU CIIOCOOHOCTH MHOKapja Ha (oHE WHTEHCUBHOM HOIMIICIITUBHOM

CTUMYJISIUH.

[Ton Bo3EliCTBHMEM TIPENAPATOB ISl IPEMEANKALINY Y TALIUEHTOB BTOPOW TPYINIIbI
(penTanua + mponogos1) OTMEUAINUCH CICAYIONINE FEMOJIUHAMUYECKUE U3MEHECHMUS:
yBenudenne YCC Ha 6,7% (p<0,05), YU na 2,8%, CU na 2,3%, YIIC na 3,12% u ®U

Ha 1,14% (p>0,05), cBsi3aHHbIE C YMOLIMOHAILHBIM TUCKOM(pOPTOM MEpe]] Onepaimuei u

BO3JICHCTBUEM IIpenapaToB JJIsl IPEMEAUKAIINH.

Taoaumna 2
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(Mzm)
[Tokasar
Oranbl onepauuu 1 aHecte3un (n=20)
en
Tpa
BMaTU4
Nun
Uc [Ipemen HBIN Konen
YKIIUS B
X011 UKaus aTan ornepanuu
HapKO3
oneparg
17071
40,
YU, 45,18+1 43,2 43,1 43,14+
18+1,4
MU/ M2 . ,38 6+1,1 0+1,23 2,98
11 116,
4cCc, 124,65+ 118, 117,87
7,101 07+2,29
MUWH 2,0* 65+1,87 +1,98
,61 K%
4,74
CH, 3,9 3,960, 3,86 5,840,
+0,21**
JT/MHH X M? 210,14 13 +0,12 . 46*
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[Tokazar
Oramnsl onepanuu U anectezuu (n=20)
e
99,
VIIC, 69,58+4 67,8 67,4 71,95+
98+4,5
YCIL. €11. 6 ,89 7+3,94 6+4,27 7,719
62,
63,85+0 62,9 62,7 62,82+
DU, % 94+0,4
g ,68 6+0,39 4+0,49 0,54
*[Ipumeyanue: * - 1ocToBEpHOCTH paznuunii npu p<0,05 1Mo cpaBHEHHIO C
MCXOJHBIM 3HaueHuem; ** - npocroBepHOCTh paznuuuid npu p<0,05 mo
CPaBHEHUIO C MPEIbIAYIIUM 3TAllOM HCCIIeI0BaHus. *

Ha »Tame wWHAOyKnuyW aHECTe3WHW HAOIOMATMCh HE3HAYNTEIbHBIC W3MCEHCHUS
nokasaresnen remoauHamMuku, Tak Harpumep: YU, HCC, CU cootBeTcTBeHHO Ha 1,39%,
2,13%, 1,37%. B 10 xe Bpems YIIC u ®U yBenuuuBaiuch HE3HAYUTEIBHO -
coorBercTBeHHO Ha 0,1% u 0,11%, 4yTO OKa3am0Ch CTATHUCTHYECKH HE3HAUYMMBIM
(p>0,05). locToBepHOE CHUYKEHUE TIO CPABHEHUIO C ITANIOM MPEMEIUKAIINU BBISIBICHO
B oTHoeHuu nokasareinsa YCC, koropas ymenbiianach Ha 11,06% (p<0,05). YuurtsiBas
TUNIOTEH3UBHOE JeiicTBue (eHTaHua, ceBodiaypaHa u mnponodosna, MHOY3UOHHYIO
Tepamnuio HauYWHAJIM Cpa3y MOCe MHAYKIIMU, MHPY3NOHHAS Teparus IPOBOIUIACH CO
ckopocThio 10-15 mu/kr/yac. Takoi moaxoa MO3BOJIWI NPEAYNPEAUTDh, @ B HEKOTOPBIX
CIy4asix TIOJTHOCTBbIO HUBEIHMPOBATh KpuTHueckoe maaeHue AJ[ Ha Bcex srtamax

AHCCTC3HNOJIOTHYCCKOTO HOCO6I/I}I, YTO 0COOCHHO Ba)KHO IIpH o1rIepanusax B pOTOIJTIOTKE, l

CONIIPOBOKIAOLIUXCS AaKE HE3HAYUTEIBHOU KPOBOIIOTEPEM.
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B koHie omepanuu noka3zaTead TEeMOIMHAMUKH OCTaBaJUCh CTaOWIIbHBIMHU.
KoHcTatnpoBaHHble HAMHM3MEHEHHS H3Y4YaeMbIX IIOKa3aTeled HasTanax olepauuu
HOCUJIM HEJIOCTOBEpHBIM XapakTep, Kpome mnokazarenss CH. Ilo oTHomeHuto kK
HCXOJTHOMY MX 3HAYEHHUIO OTMEUYaJOCh HEKOTOPOE M3MEHEHHE, KOTOPOE BBIPAXKaIOCh
yBenuuennem CU na 23,1% (p<0,05), 4Tro CcBsI3aHO € peaKTUBALUEW CUMIATO-
a/IpE€HAIOBOM CUCTEMBI 110 Mepe NPOOYkKACHUS MAalUEHTA.

B o6cyxknenuu ciieayer OTMETUTh, YTO MOKa3aTeNH IEHTPAIbHONU T€MOIMHAMUKY Y
nanyreHToB 1 rpymmel (ceBodurypan + ¢deHTAHWI) CBHUICTEIHCTBOBAIM O HATHYNU
YMEPEHHOU runoiuHaMun KpoBooOpaieHusi. CeBodurypaH BIIUsI, IPEUMYILIECTBEHHO,
HAa TOHYC THepu(depruueckoro COCyAUCTOTO pycia, BbI3bIBas BAa30IUIETHIO, YTO
CIOCOOCTBOBAJIO  YIAYUYIIEHHIO Iepudepuyeckoro KpoBoToka. OIHOBPEMEHHO
(eHTaHII yMEHbIIaJ CepICUHbIN BEIOPOC, YCHIIMBAsE COCYIMCTYIO Ba3oIuieruto. JlanHHoe
COCTOSTHHE JIETKO YCTpaHsJIoCh Ha (poHe anekBaTHON WMH(Y3MOHHOW Tepamuu U He
MIPUBOIUIIO K 3HAUMMOU TUIIOTEH3UU.

VY nereit BTopoit rpynmsl (mpomodos + QeHTaHu) TpUYUHAME OTHOCUTEIIBHOTO
yMeHblueHus: nokasarenss CH Ha HauanpHBIX ATanax SBWIMCh HATWYUE PUTHUAHOCTU
MUKPOLIMPKYJISITOPHOTO pycia, OIPAHUYEHHBIE KOHTPAKTUIIBHBIE BO3MOKHOCTH
cepAeYHOM MbIIbl Ha (oHe nponodoia, oTHocuTenbHbii Aedunut OLK. Oanako k
KOHIly ONEpalM¥ OTMeYajach TUIEpIMHAMHUYECKas pPeakUus, YTO BBIPAKAJIOCh B
nocroBepHoM moBbiieHnn CU. Tlpu npumeHeHnn kKomMOMHAaUUU (peHTaAaHWIA H
ceBodurypana (1 rpyrmma) oTMeuanaoch MjaBHOE U OBICTPOE 3achlllaHue OOJIBHBIX, 0€3
MIPU3HAKOB BO30YKICHHS, CTAOMIBHOCTh MTOKa3aTese reMOIMHAMUKN B TEUEHUE BCEX
MEpPUOJIOB AHECTE3UMH W B PaHHEM MOCTHApKO3HOM mnepuoje. I[locneonepanuoHHbIN
MEePUOJT TMPOTEKAJ TIAAKO - MPOOYKIACHHE OOJBHBIX MPOUCXOIUIIO 03 BBIPAKEHHBIX

IIPU3HAKOB B036Y)KI[GHI/I)1, U3MEHECHUH reMognHaMuKH, 4TO IIO3BOJIAIO obecrneynTh
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IIAJIKUI BBIXOJ U3 COCTOSIHUSI QHECTE3MH U JAJ0 BO3MOXHOCTh IIPOM3BECTH PAHHIOKO
DKCTyOaIMio Tpaxeu Oe3 pHUCKa JapuHTocmazMa. BakHO OTMETHTh, 4YTO TpHU
KOMOMHaIMu ceBodiaypaHa ¢ (EHTAaHWIOM HE OTMeuanach MOCeonepaloHHas
TOIIHOTa W  PBOTA, 4YTO  SABJKIETCS  3HAYMMBIM  IIPEUMYIIECTBOM  IIPH
aJICHOTOH3WUIDKTOMHH, TaK KaK 3TH CUMIITOMBI MOTYT YCYT'YOUTh OTEK JAbIXaTEIbHBIX
IIyTEN U CIIPOBOLIMPOBATH KPOBOTEUECHHUE.

Takum  oOpa3oM,  KOMOMHUpOBaHHas  aHecTe3uss  C (peHTAHWIOM U
ceBO(IypPaHOM IO3BOJISIET  CO3JaTh MAaKCUMAaJbHO aJICKBATHBIE YCIOBUS IS
XUPYPTUYECKON KOPPEKLIHMH NPU aJICHOTOH3WUIDKTOMHMM Yy JE€T€H, MUHUMHU3UPOBATH
OTpULIATEIbHBIE BIMSHUS €€ OTACIbHBIX KOMIIOHEHTOB, O0OECHEYUTh CTAOMIIBHOCTH
reMOJMHAMMKMA M  MaKCHUMaJlbHO  TapaHTUpPOBaTh  cHenupuUecKue  3aJauu
aHEeCTE3UOJOTUYECKOr0 TO0COOUsS MpU OTOPUHOJAPUHIOJOTUYECKUX ONEpalusix y
JIeTEN.

BbBIBO/IbI

1. ITpumeHeHne KOMOWHHMpPOBAHHOW aHECTE3WM Ha OCHOBE ceBOuiypaHa H
(¢enTanuay gereil mpu  aACHOTOH3WUIDKTOMHHM 00O€CleurMBaeT CTaOMIIbHOCTh
[OKa3aTesied UEHTPAJIbHOM TIEeMOJMHAMUKM Ha BCEX J3Talax OIEepaTUBHOIO
BMenIaTenbcTBa. M3menenus: remogunamuueckux nokasateneit (YU, CU, UCC, VIIC,
@) HOCMIM KOMIIEHCATOPHBIM XapakTep W HE BBIXOAWIM 33 MpPEIesbl
(bu3HONIOrMYeCcKux Kosie0aHui, 4TO CBUJETEIBCTBYET 0 HaJEKHOU
AHECTE3MOJIOTUYECKOM 3aluTe OpraHnu3Ma pebeHKa OT ONEPALMOHHOTO CTpecca.

2. KomOuHanus ceoduiypana ¢ (eHTaAaHHJIOM oOecrieunBaeT OoJiee TIIIagKoe
TEYEHUE AHECTE3UH [0 CPaBHEHUIO € Mponodoia-peHTaHUIOBOW aHecTe3Ueil, 4To

BBIPAXKAETCs B MEHbIIEH BapuabeTbHOCTH TE€MOJAMHAMUYECKUX IOKazaTejael Ha
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TPaBMAaTUYHOM 3Tare Oneparuy ¥ OTCYyTCTBUU 3HAYUMOTO YTHETEHHUS COKPATUTEIHHON
CIIOCOOHOCTH MHOKapa.

3. [Ipumenenue ceBoduiypaHa B codeTaHWW ¢ (EHTAHWIOM CIIOCOOCTBYET
ObICTpOMY ¥ KOM(OPTHOMY TPOOYKIECHUIO MAIMEHTOB MOCJE aI€HOTOH3MLIIKTOMUH,
paHHEMY BOCCTAHOBJICHHUIO 3AIUTHBIX PEICKCOB POTOTIOTKH M BO3MOKHOCTH paHHEH
AKCTYOAIMU Tpaxeu 0e3 prcKa pa3BUTUS JJAPUHTOCIIA3Ma.

4. KomOuHMpoBaHHas aHecTe3usi ceBOGIypaHOM U (EHTAHWIOM I[O3BOJISIET
MUHAMH3UPOBATh YacTOTY IOCIICONEPAIMOHHBIX OCJIOKHEHUW (TOIIHOTA, PBOTA,
BO30YKJIEHHE), YTO OCOOCHHO BaXKHO Yy JETed MOCJie OTOPUHOJIAPUHTOIOTUYECKHUX
BMEIIIATEIILCTB, T/I¢ 3T ()aKTOPHI MOTYT BIHMSITH HA TSYCHHUE PAHEBOTO MPOIECCa H PUCK
KPOBOTECUECHHS.

5. OnTtumanbHass aHECTE3MOJOTUYECKas 3alluTa MPU aJCHOTOH3UUIIKTOMHH Yy
JETEH TOCTUTAETCSI TIPU MCTIOIB30BAHUH MYJIbTUMOAIBHOTO TIOJIX0/1a C BKIIOUEHUEM
WHTQSIIIIOHHOTO aHECTeTHKa ceBoduIypaHa M omvouja (EeHTaHWIa, YTO IO3BOJISET
co3aaTh KOM(GOPTHBIE YCIIOBUS ISl XUPYypra ¥ 0€30MacHOCTh /TS IMalleHTA.
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Production and characterization of exopolysaccharide from

bacillus subtilis 308 and its biological properties
Maxmudova Nozima Kamol gizi
Kulonov Abdulaziz Ibrohimovich
KIMYO INTERNATIONAL UNIVERSITY IN TASHKENT

Abstract

This study investigates the production and characterization of exopolysaccharides
(EPS) synthesized by Bacillus subtilis 308 and evaluates their biological properties. The
research focuses on optimizing cultivation conditions to increase EPS yield and
analyzing their physicochemical characteristics.

The results indicate that microbial EPS have significant potential for use in food,
pharmaceutical, agricultural, and environmental applications due to their functional
properties, cost-effectiveness, and independence from seasonal factors. This study
highlights the importance of microbial exopolysaccharides as promising biopolymers
for industrial use.Overall, this work highlights the biotechnological potential of
microbial exopolysaccharides and provides a scientific basis for their industrial
application.

Keywords

Exopolysaccharides (EPS), Bacillus subtilis 308, microbial polysaccharides,
biosynthesis, biopolymers, biological activity, biotechnology, industrial applications,
physicochemical properties, optimization

Currently, due to the increasing industrial demand for polysaccharides in various
sectors of the national economy, there is a need to discover, study, and utilize
exopolysaccharide (EPS)-producing microorganisms. In our country, special attention

Is being paid to obtaining high-quality, environmentally friendly, import-s
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biopolymer products based on local raw materials and their industrial-scale production.
To achieve this goal, the following tasks need to be accomplished: isolating EPS-
producing bacteria and evaluating their EPS production potential, extracting and
characterizing EPS produced by bacterial strains, optimizing cultivation conditions to
increase EPS vyield, and developing a biotechnology for EPS production based on
bacterial strains. The obtained results can be applied to improve food industry
technologies.

Microbial polysaccharides have significant industrial importance. These
biopolymers are widely used in the oil industry, in food products (as biofilms, thickening
agents, emulsifiers), in medicine (to prolong drug activity, as blood plasma substitutes,
and as components of pharmaceuticals), in agriculture (to fertilize soil and increase crop
yields), in environmental protection (as biodegradants for cleaning oil-contaminated
soils), and in cosmetics (as emulsifiers) [1,2].

The advantage of microbial polysaccharides lies in the fact that their production
and quality are not dependent on environmental conditions. Consequently, microbial
polysaccharide production is considered more promising and economically beneficial
compared to plant-based and synthetic polymer production [3].

Microbial polysaccharides have several advantages over plant polysaccharides.
Firstly, microbial exopolysaccharides can be obtained in the required quantities
regardless of the season. Secondly, the relatively low cost of nutrient media substrates
required for cultivating exopolysaccharide-synthesizing microorganisms makes the
production of these biopolymers economically feasible. Thirdly, microbial
exopolysaccharides are unique in that they contain monosaccharides not found in

polysaccharides of other origins [4].
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A review of scientific literature sources reveals that microorganisms from various
phylogenetic groups synthesize EPS, and they differ from each other in their
physicochemical properties. The wide spectrum of biopolymer producers and the
diversity of their properties create a demand for these substances. Therefore, scientists
worldwide continue to search for exopolysaccharide-producing microorganisms and
study their properties. Microbial exopolysaccharides possess unique physicochemical
and biological properties, enabling their application in various fields of human activity.
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LABORATORY DIAGNOSIS OF LASSA VIRUS INFECTION
Scientific Supervisor: Head of the Department of Preventive Medicine
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ABSTRACT
Lassa fever is an infectious disease caused by the Lassa virus and is mainly endemic in
West African countries. Sierra Leone, Liberia, Guinea, and Mali are considered the most
affected endemic regions. This article provides detailed information about the laboratory
diagnostic methods of the Lassa virus, including serological, molecular, and
immunological techniques. Methods such as RT-PCR, ELISA, immunofluorescence
assay, and virus cultivation in cell cultures are widely used for virus detection. In
addition, the importance of preventive measures and biosafety requirements is
emphasized.
KEYWORDS. Lassa virus, laboratory diagnostics, RT-PCR, ELISA,
immunofluorescence assay, serological methods, virus cultivation, epidemiology,
biosafety, endemic regions.
LASSA VIRUSINING QO‘ZG‘ATUVCHISI INFEKSIYASINING
LABORATORIYA DIAGNOSTIKASI
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ANNOTASIYA. Lassa isitmasi — Lassa virusi tomonidan qo‘zg‘atiladigan yuqumli
kasallik bo‘lib, u asosan Afrikaning G‘arbiy qismida keng tarqalgan. Aynigsa Sierra-
Leone, Liberiya, Gvineya va Mali kabi davlatlar ushbu kasallik uchun endemik hududlar
hisoblanadi. Mazkur magolada Lassa virusining laboratoriya diagnostikasi usullari,
jumladan serologik, molekulyar va immunologik metodlar haqida batafsil ma’lumot
berilgan. Virusni aniglashda RT-PCR, ELISA, immunoflyuorestsent tahlil hamda
virusni hujayra madaniyatida o°‘stirish usullari keng qo‘llaniladi. Shuningdek,
kasallikning oldini olish choralarining ahamiyati va biologik xavfsizlik (biosafety)
talablari ham yoritilgan.
KALIT SO‘ZLAR. Lassa virusi, laboratoriya diagnostikasi, RT-PCR, ELISA,
immunoflyuorestsent  tahlil, serologik usullar, virusni kultivatsiya qilish,
epidemiologiya, biologik xavfsizlik, endemik hududlar.
JABOPATOPHAS IMATHOCTUKA NH®EKIINH, BbI3BAHHOM
BHUPYCOM JIACCA
HayuHblii pykoBoauTe/Ib: 3aBey0MNN Kadeapoir MeaAUKO-MpohUIakTHIECKUX
JUCLIMIIIINH
Xoamypoaos Uuositysiio UcmartysiaeBuy

Email: inoyatulloxolmurodov@gmail.com

TepMe3cknii YHUBEPCUTET SJKOHOMUKH U CEpBUCA

Meauumnckuit axynsreT CTyaeHT HanpaBieHus «JleuebHoe nemno»
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AHHOTALIUA.

Jluxopaaka Jlacca — 3To uH(bekmoHHoe 3a00JIeBaHNe, BbI3bIBaeMOe BUpycoM Jlacca,
KOTOPOE MPENMYIIECTBEHHO PACIIPOCTPAHEHO B cTpaHax 3anaaHoi Adpuku. OcobeHHO
SHIECMUYHBIMU PETHOHAMHU CUMTAIOTCS Takue cTpaHbl, kak Cbeppa-Jleone, JlubGepus,
I'Bunes u Manu. B nanHoi ctaTbe mogpoOHO paccMaTpUBAIOTCSI METO/IbI JIA0OPATOPHOU
AMarHOCTUKH BUpyca Jlacca, BKIIOYas CEpPOJIOTUYECKHE, MOJIEKYJSIpHBIE U
MMMYHOJIOTHYECKUE METOBI. /{7151 BBISBIIEHUS BUpYCA IIMPOKO MPUMEHSIOTCS METObI
RT-PCR, ELISA, umMmMmyHO(]IyOopecieHTHBIN aHanu3 W KyJbTUBHPOBAHHE BHUpyca B
KJIETOYHBIX KyJIbTypax. Takxe B CTaThe MOAUYEPKUBACTCS 3HAUCHHUE TPODUIAKTHUECKIX
Mep U TpeOOBaHUM OMOJIOTHYECKON O€30IaCHOCTH.

KJIIIOYEBBIE CJIOBA. Bupyc Jlacca, maGopatopnass amarHoctuka, RT-PCR,
ELISA, UMMYHO(ITYOPECIICHTHBIN aHamus, CEPOJIOTUYECKHE METO/IbI,
KyJbTUBUPOBAHUE  BHUpPYCa, JIUJIESMHOJOTHS, Ouojornueckas  0e30MacHOCTb,
SHICMUYHBIC PETUOHBI.

KIRISH. Lassa isitmasi dastlab 1969-yil fevral oyida Nigeriyaning Lassa shahrida
aniglangan. O‘sha vaqtda ushbu infeksiya oqibatida 17 nafar tibbiyot xodimi vafot
etgan. Shundan beri Lassa virusi Afrikaning, asosan, G‘arbiy hududlari uchun xavf
tug‘diruvchi patogen agent hisoblanadi. Statistik ma’lumotlarga ko‘ra, har yili 100 000
dan 300 000 gacha kasallanish holati gayd etiladi va 5 000 dan 10 000 gacha o‘lim holati
kuzatiladi.

Lassa virusi Arenaviridae oilasiga mansub bo‘lib, RNK saqlovchi virus hisoblanadi. U
asosan Mastomys natalensis (ko‘p emchakli kalamush) deb ataladigan kemiruvchilar

orqali tarqaladi. Virus ko‘pincha kemiruvchilarning siydigi yoki najasi bilan ifloslan
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ozig-ovgat yoki buyumlar orgali odamga yugadi. Bundan tashqari, virus odamdan
odamga ham yugqishi mumkin bo‘lib, bu asosan qon, to‘qima suyugqliklari va boshqa
biologik ajralmalar orqali sodir bo‘ladi.
Lassa kasalligining laboratoriya diagnostikasi muhim ahamiyatga ega, chunki uning
klinik belgilari boshga virusli kasalliklar bilan oson chalkashib ketishi mumkin. Isitma,
mushak og‘rig‘i, tomoq og‘rig‘i va bel og‘rig‘t kabi dastlabki simptomlar Lassa
infeksiyasiga xos emas. Shu sababli kasallikni aniq tashxislashda laboratoriya
tekshiruvlari asosiy o‘rin tutadi.
Lassa virusining laboratoriya diagnostikasi usullari
1. Virusologik usullar
Lassa virusini izolyatsiya gilish klassik virusologik usullardan biri hisoblanadi. Virusni
o‘stirish uchun yuqori darajadagi biologik xavfsizlikka ega bo‘lgan BSL-4 darajali
laboratoriya zarur. Bunday laboratoriyalarda infeksion xavfsizlik va biologik himoya
qoidalariga qat’iy rioya qilinadi.
Virus quyidagi hujayra madaniyatlarida o‘stirilishi mumkin:

e Vero hujayralari (Afrika yashil maymuni buyragi hujayralari)

e BHK-21 (hamster buyragi hujayralari)

e boshqga hujayra liniyalari
Virus izolyatsiyasi odatda qon zardobi, plazma, limfa to‘qimalari yoki boshqa biologik
materiallardan amalga oshiriladi. Ajratib olingan virus keyinchalik immunoferment
tahlili (ELISA) yoki gemagglutinatsiyani ingibitsiya gilish testi yordamida aniglanishi
mumekin.

2. Molekulyar diagnostika usullari
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RT-PCR (teskari transkripsiya polimeraza zanjir reaksiyasi) Lassa virusini aniglashda
eng sezgir va aniq usullardan biri hisoblanadi. Ushbu usul virus genomining ma’lum
qismlarini ko‘paytirish orgali ishlaydi.
Jarayonda biologik namunadan virusning RNKsi ajratib olinadi, so‘ngra u teskari
transkriptaza fermenti yordamida DNKga aylantiriladi. Keyin esa polimeraza zanjir
reaksiyasi yordamida ushbu genetik material ko‘paytiriladi.
Real vaqgt polimeraza zanjir reaksiyasi virus miqgdorini aniglash imkonini beradi va
kasallikning erta bosqichida tashxis qo‘yishda muhim ahamiyatga ega.
Shuningdek, multiplex RT-PCR yordamida bir vaqtning o‘zida virusning bir nechta
genetik variantlarini aniglash mumkin. Biroq ayrim hollarda soxta musbat yoki soxta
manfiy natijalar ham kuzatilishi mumkin.
3. Serologik usullar
Serologik diagnostika organizmda Lassa virusiga garshi hosil bo‘lgan antitanalarni
aniglashga asoslanadi.
Eng ko‘p qo‘llaniladigan usullar:

1. ELISA (immunoferment tahlili)

2. immunoflyuorestsent antitana testi
Bu usullar yordamida IgM va 1gG antitanalari aniglanadi.

1. 1gM antitanalari kasallikning erta bosgichida (1-2 hafta) paydo bo‘ladi va

odatda 2-3 oy ichida kamayadi.

2. IgG antitanalari keyinroq paydo bo‘lib, uzoq vaqt davomida saqlanishi mumkin.

Juft zardob namunalarida antitana miqdorining to‘rt baravar ortishi kasallik tashxisini

tasdiglovchi muhim belgidir.
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Immunoflyuorestsent usul virus antigenlarini maxsus bo‘yoq bilan belgilangan
antitanalar yordamida aniglaydi. Ushbu usul virus antigenlarini mikroskop orqali
ko‘rish imkonini beradi.
4. Biologik xavfsizlik talablari
Lassa virusi 4-darajali xavfli patogen hisoblanadi. Shu sababli u bilan ishlashda eng
yugori darajadagi biologik xavfsizlik choralariga amal qilish zarur.
Laboratoriyada quyidagilar bo‘lishi kerak:

1. biologik xavfsizlik shkafi

2. maxsus himoya kiyimlari

3. yopiq shamollatish tizimi

4. qat’iy dezinfeksiya va sterilizatsiya qoidalari
Laboratoriya xodimlari infeksiya xavfi yuqori bo‘lganligi sababli barcha universal
ehtiyot choralariga qat’iy rioya qilishlari lozim.
Xulosa. Lassa isitmasining laboratoriya diagnostikasi kasallikni erta aniglashda muhim
ahamiyatga ega. Aynigsa RT-PCR usuli kasallikning dastlabki bosgichlarida yuqori
sezgirlik va aniqlikni ta’minlaydi. Serologik usullar esa organizmning immun javobini
baholashda muhim rol o‘ynaydi.
Virus bilan ishlash uchun BSL-4 darajali laboratoriya sharoiti talab etiladi va qat’iy
biologik xavfsizlik qoidalariga amal gilish zarur. Zamonaviy laboratoriya diagnostika
usullaridan foydalanish Lassa isitmasini erta aniglash, kasallik targalishini nazorat gilish
va profilaktika choralarini samarali tashkil etish imkonini beradi.
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Psychology of Adolescence: Features of Personality Development,

Emotional Sphere, and Behavior During the Period of Growing Up
Mamatkabilova Khonzoda
student of group 102-RT, Faculty of Philology Uzbek National Pedagogical
University
Abstract. This article examines the psychological characteristics of adolescence as
one of the most complex and significant stages of personality development. The
adolescent period is characterized by intensive physiological, emotional, and social
changes that significantly influence the formation of character, self-awareness, and the
value system of an individual. Special attention is given to the development of thinking,
emotional instability, the desire for independence, and the need for recognition from
peers and adults. The article also analyzes the problems of communication between
adolescents, parents, teachers, and society, as well as issues of self-esteem, conflict
behavior, and adaptation to the social environment. The importance of support from
family, school, and society in creating favorable conditions for the harmonious
development of adolescents is emphasized. The study shows that understanding age-
related psychological characteristics helps prevent deviant behavior, reduce anxiety
levels, and ensure successful socialization of the individual.
Keywords: adolescence, adolescent psychology, personality development, self-aware-
ness, self-esteem, emotional instability, socialization, growing up, interpersonal relati-
ons, family upbringing, conflict behavior, motivation, adaptation, personality, behavior.
IIcuxoJ10rus MOAPOCTKOBOIO BO3PACTA: OCOOEHHOCTH PAa3BUTHS JUYHOCTH,
IMOLMOHAJIBLHOM C(pepbl U NMOBeIeHNUS B IIEPUO] B3POCICHUS.
MamarkabupoBa X0H301aX0H

cryaentka 102-PT, ¢punomoruueckuit
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VY30ekckuil HalMOHAIBHBIN NTeAarornuyeCckKiuil YHUBEPCUTET

AnHoTanusi. B nanHo# cTaThe paccMaTpruBarOTCS IMICUXOJIOTHIECKUE OCOOCHHOCTH
MOJIPOCTKOBOTO BO3pacTa KaK OMHOTO M3 HauOoJiee CIOKHBIX M 3HAYMMBIX STaIrloB
pa3BUTUSA JMYHOCTU. [loAPOCTKOBBIM TIEPUOA XapaKTEPU3YETCs HWHTECHCUBHBIMU
(DM3UOTOTHYECKUMH, SMOITMOHAIIBHBIMA M COIMAIBHBIMU HM3MEHEHUSMH, KOTOPBIE
OKa3bIBAIOT CYIIIECTBEHHOE BIMSHHE Ha (POPMHPOBAHHE XapaKTepa, CaMOCO3HAHUS U
CHUCTEMBI IIEHHOCTEH 4desoBeka. Oco0oe BHUMAHUE YACISIETCS PAa3BUTHIO MBIILJICHHUS,
AMOIIMOHAJILHON HECTAOMIBHOCTH, CTPEMJICHUIO K CAMOCTOATEIIBHOCTH, TOTPEOHOCTH
B IIPU3HAHUHN CO CTOPOHBI CBEPCTHUKOB U B3POCIIBIX. TaKkke aHAIM3UPYIOTCS ITPOOIEMbI
OOIIEHUsT TOAPOCTKOB C POAWUTEISIMH, TEJAaroraMd W OKPYKAIOIIMM OOIIEeCTBOM,
BOIIPOCHI  CaMOOIICHKHM, KOH(MIMKTHOCTH W aJanTallid B COIMAJIbHOW Cpeje.
[ToquepkuBaeTcss BaXHOCTh MOIACPKKH CEMbH, IIKOJIBI M OOIIECTBA B CO3JaHUH
ONaronmpusATHBIX YCJIOBHHA 11 TAPMOHWYHOTO Pa3BUTHS TMOIpOCTKa. McciemoBanue
MOKa3bIBACT, YTO IIOHUMAHHWE BO3PACTHHIX IICHUXOJOTHMYECKHX OCOOCHHOCTEH
CIOCOOCTBYET TPEIOTBPAIICHUIO JCBUAHTHOTO TIOBEACHHS, CHHXCHHUIO YPOBHS
TPEBOXXHOCTHU U YCIICUTHON COIMaIN3aIuu JUYHOCTH.

KiroueBble cji0Ba: MOAPOCTKOBBIN BO3PACT, IICUXOJIOTHS OAPOCTKA, TMYHOCTHOE
pa3BUTHE, CaMOCO3HaHWE, CaMOOIICHKa, OAMOIIMOHaJbHAs  HECTAaOWJIBHOCTD,
coluanu3aius, B3pOCJIEHUE, MEXJINYHOCTHBIE OTHOILCHHMS, CEMEIHOE BOCHHUTAHUE,
KOH(IMKTHOCTH, MOTUBAIINS, aJJaNTaIus, JMYHOCTh, TIOBEICHHE.

OcHoBHas1 yacTh. [101pOCTKOBEIN BO3pACT SABISETCS OJHUM U3 HanbosIee BaXKHBIX
U CIIOKHBIX 3TAlOB MCUXHYECKOTO Pa3BUTHUA 4esiOoBeKa. [[aHHBIN MEpHOj] OXBATbIBACT
MEePEXO0]l OT IETCTBA K B3POCJIOCTH U COMPOBOKIAACTCS 3HAYUTEIIBHBIMUA N3MEHEHUSAMU
BO Bcex c(epax xu3HH JUYHOCTH. MMeHHO B 3TO Bpemsi (HOpPMHUPYIOTCS OCHOBBI

[

MHUPOBO33PCHMUA, CHUCTCMbI OCHHO CTGﬁ, CaMOCTOATCIIBHOCTH u conuaJib
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OTBETCTBEHHOCTH. [1opOCTOK HAYMHAET OCO3HABATh CE0sl KaK OTACIbHYIO JIMYHOCTD,
CTPEMHUTCSl K HE3aBUCHMOCTH W HUMIET CBOE MecTo B oOmiectBe. OMHON W3 TJIaBHBIX
0COOCHHOCTEH MOAPOCTKOBOTO BO3pacTa SBISIOTCS (U3UOIOTUYECKUE W3MEHEHUS,
CBSI3aHHBIE C MOJOBBIM CO3PEBAHUEM OpraHu3Ma. BBICTPBIN POCT Tela, TOPMOHAIbHBIE
MEepEeCTPOMKH UM M3MEHEHHUS BHEIIHOCTH OKAa3bIBAIOT OOJIbIIIOE BIUSHUE Ha
AMOIMOHAJILHOE COCTOSIHME IMOAPOCTKA. YacTo 3TO NPOSABISIETCA B MOBBILICHHOM
YyBCTBUTEJIBHOCTH, PAa3APAKUTEIBHOCTH, TPEBOXKHOCTH M PE3KUX Mepenagax
HacTpoeHus. [1opoCTOK MOXKET HMCIHBITHIBATh BHYTPEHHEE HampsHKEHUE, HE BCeraa
MOHMMAsl TPUYMHBI CBOMX IEPEXKUBAHUI. B 3TOT mepuoj akTUBHO pa3BUBAETCS
caMoco3HaHue. IlogpocTOK HauMHAET 3aayMbIBaTbCsl O CBOMX  KadyecTBax,
BO3MOXKHOCTSIX, HEJIOCTaTKaxX M OyaymieM. Y Hero (popMupyeTcsi caMOOIIeHKa, KOTopas
HepenKo ObIBaeT HECTAOMIBHON U 3aBUCUT OT MHEHHUS OKPYXKaIoIUX Jitoaeil. OcoOeHHO
BOKHBIM CTAHOBUTCSI OTHOIIIEHHWE CBEPCTHUKOB, TaK KaK MOAPOCTOK CTPEMUTCS OBIThH

MPUHATHIM B KOJUICKTHBE, IMOJNYYUTh TMPU3HAHUE W YBAXKEHUE CPEIU Jpy3eil.

4|| YBneyeHusa
I)‘H"IHOCTb HOAPOCTKi—nﬂyTemec‘rBue B MuMp nop.pocn(al" NOOPOCTKOB
X + +

RuInHecRos LS HOCTW W 3aQa4iu BHewHas bavokanwa
cTaHoBNeHue Py A a
NOAPOCTKOBOIr O BO3pPacT coumanbHas cpena
NMcuxonorunveckoe 1 v
LN IR Mpobnembi B3zanMoOTHOLWWMEHNS
MpaxxpaaHckoe BHELUHOCTU c apyrvmMu
cTaHoBAEHUEe |
NMcuxonorunyeckas
KOHCTUTYUUA
XapakTep
UHTENNeKT cnocobHocTun
TemMnepameHT
4yyBCTBA caMooueHKa
BHYyTPEeHHMA MUP MAapLIero Nnoapocrka
M ero 3HaKOMCTBO C BHELWHUM MUPOM

OJIBINYHO POJIb B ITIOAPOCTKOBOM BO3pPACTC UI'PACT 06H_ICHI/IG CO CBEPCT
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CTAHOBUTCS OoJiee TIyOOKOH M SMOIMOHANBHO 3HaYuMOM. Uepe3 B3auMoAEHCTBUE C
POBECHHKAaMH  TMOAPOCTOK  YYUTCS  COTPYIAHHUYECTBY, B3aMMOIIOHUMAaHHUIO,
OTBETCTBEHHOCTH M YMEHHIO BhIpaKaTh CBOM dyBcTBa. OHAKO MMEHHO B ATOU cepe
MOTYT BO3HHMKAaTh KOH(JIUKTHI, YyBCTBO OJAMHOYECTBA, CTpax ObITh OTBEPTHYTHIM HIIU
HETOHSTHIM. OTHOIIECHUSI TOAPOCTKOB C POAUTESIMU TAK)KE IPETEPIEBAOT U3MEHEHHS.
Ecniu B gerctBe peOEHOK MOTHOCTBIO 3aBUCUT OT B3POCIHBIX, TO B IMOAPOCTKOBOM
BO3PACTE YCUJIMBAETCA CTPEMIIEHUE K CAMOCTOSITEIbHOCTH. JTO HEPEAKO MPUBOAUT K
criopaM, HEMOHUMAaHHWIO M KOH(IuKTaM B ceMbe. [10poCTOK CTpeMHTCS OTCTauBaTh
cOOCTBEHHOE MHEHHE, a POJUTEIIN HE BCETIa TOTOBHI TPUHSTH HOBBIE (DOPMBI TOBEICHUS
pebEnka. B Takux cUTyaIusx BaKHBI TOBEPHE, YBAKCHUE M OTKPBITHIN JUATOT MEXKIY
yieHaMu cembH. Ocoboe 3HaYeHHE B IMOAPOCTKOBOM BO3pacTe HMEET pPa3BUTHE
MbiuieHus. [loApocTku HaYyMHAIOT paccyXkaarh Oojiee JIOTMYHO, aHAJIM3UPOBATh
COOBITHS, CTPOUTH TIJIAHBI HA OyIyIllee, MHTEPECOBATHCS MOPATBLHBIMHU M COITUAIBHBIMU
BoripocamMu. OHM CTPEMSTCA MOHATh CMBICI >KU3HH, CIIPABEIJIMBOCTb, YEIOBEUECKUE
OTHONICHUS M CBOE TMpeAHa3HAUYCHHE. IJTO CIOCOOCTBYEeT (DOPMHUPOBAHUIO 3PEOit

JIMYHOCTH U PA3BUTUIO KPUTUUCCKOT'O MBIIIIJICHHA.

YepThl XapakTepHbie NoAPOCTKOBOMY BO3pacTy

NMcunxonornyeckune DUsnonornyeckmn
N3IMEHEHWA € NIMeHeHunn
!

Arpeccusn NOAPOCTKOBbLIV | Pezkas cmeHa

BO3PACT HacTpoeHuns
HeonpasaaHHbI
A puck HOHoweckunn
U MaKcuMmanmim
CrpemnerHne

K
HesapuncmmocTw
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ITonpoCTKOBBIN BO3PaCT — OAWH U3 CaMBIX CIIOKHBIX U BaKHBIX ITAIllOB Pa3BUTH
yenoBeka. VIMEHHO B 3TOT IMEPHUOA INPOUCXOAAT 3HAYUTEIBHBIE IICUXOJIOTHYECKHE,
¢bu3MoNOTNYeCKre W COLMAbHBIE W3MEHEHHUs, KOTOpbIe BIHSIIOT HA IOBEACHUE,
XapakTep M OTHOILEHUE IMOAPOCTKA K OKPY)KAIOIIEeMy MHUpPY. DTOT BO3pacT OOBIYHO
OoXBaTbhIBaeT nepuoj oT 12 g0 17 mer u cBsI3aH C MEPEXOAOM OT JIETCTBA K B3POCIION
xku3Hu.IIpexae Bcero, MOAPOCTKOBBIA BO3PACT COIPOBOXKIACTCS IICUXOIOTHYECKUMHU
n3MeHeHusMU. [logpocTok HaumHAeT HCKaTh CBOE MECTO B OOLIECTBE, CTPEMUTCS
MOHSTH COOCTBEHHYIO IMYHOCTh, MHTEPECYETCS BOMPOCAMHU CAaMOOIICHKHU M MTPU3HAHU.
B stot nepuoz yacto HaOm0gaeTCS arpeccusi, KOTopasi MOXKET MPOSBIIATHCS KaK PeaKIus
Ha HEMOHMMAHHUE CO CTOPOHBI B3POCIHBIX, BHYTPEHHUE NEPEKUBAHUS WIIN KECIIAHHE
3alIUTUTh ce0sl. ATpecCMBHOE IIOBEJEHHUE HEPEIKO CBSI3aHO C SMOLMOHAIBHON
HECTAOMJIBHOCTBIO M HECHOCOOHOCTBbIO MPaBMJIBHO BbIpakaTh 4YYBCTBA. Takxke
XapakTEpHON YEPTOU SBISETCA HEOoNpaBAaHHbIM pUCK. [logpocTku vacTo coBepiaroT
HeoOyMaHHbIE MMOCTYTKH, CTPEMSTCS K OCTPBIM OILIYIIEHUSIM U XOTAT JO0Ka3aTh CBOIO
CMEJIOCTh MEepe]] CBEPCTHUKAMU. ITO OOBSICHSAETCS HEAOCTATOYHBIM >KU3HEHHBIM
OTIBITOM U CHJIBHBIM JKE€JIAaHUEM CaMOyTBEpkKAeHUA. IMEHHO O3TOMY B OAPOCTKOBOM
BO3pacTe€ BAXXKHO BHMMaHUE pomuTened U nemaroroB. He MeHee BaXHBI
¢uznonornueckue n3MeHeHus. B opranuszme noppocTka NpOUCXOIUT aKTUBHBIN POCT,
TOPMOHAJIbHAsT MEPECTPOMKA, MEHSETCS BHEIIHOCTh, TOJIOC, TEJIOCIOXKEHUE. OTH
MPOLECChl MOTYT BBI3bIBaTH HEYBEPEHHOCTb, TPEBOKHOCTh U AuckoM@opT. M3-3a
TOPMOHAJIBHBIX U3MEHEHHUM NOSIBIISIETCS PE3Kasi CMEHA HACTPOCHMSI: IMTOAPOCTOK MOXKET
OBICTPO TEPEXOAUTHh OT PAIAOCTU K Pa3IpaKEHUIO0 WM TpycTH. Takoe COCTOsHHUE
CUMTAETCS €CTECTBEHHBIM, HO TPEOYET TEPIEHUS U MOAJIEPKKH CO CTOPOHBI B3POCIIBIX.
OJTHOW 0COOEHHOCTHIO MOAPOCTKOBOTO BO3pacTa SIBISETCS IOHOIIECKUH MaKCHUMaJIU3M.

[TogpocTkn 4acTo BOCIIPUHUMAIOT MHUP B KPAaMHOCTSX: JOOPO WM 3710, TIPaBaa
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JI0XKb, ycrex win npoBajid. OHU MOTYT OBITh CIMIIKOM KaTETOPUYHBIMHU B CYKICHUSX,
PE3KO pearnpoBarh Ha HECTIPABEAJIMBOCTh U CTPEMHUTHCS H3MEHUTH OKPYKAIOIIUN MUP.
Maxkcumanu3m mnomoraetT GOpMHUpPOBaTh YOEKICHHsS, HO UWHOTJA MPHUBOAUT K
KoH(aukTaM.O4eHb BaKHbIM CTAHOBHUTCSI CTpEMJIEHHE K He3aBUCUMOCTHU. [logpocTok
XO0UeT CaMOCTOATEIBHO NMPUHUMATh PEIICHUs, BBIOUPATh NIpy3eid, HHTEpECH U 00pa3
#u3HU. OH cTapaeTcsi 0Ka3aTh CBOIO B3pPOCIOCTh, HHOIZA CHOPHUT C POIUTEISAMU U
OTBEPraeT KOHTPOJIb. ITO €CTECTBEHHBII MPOIECC B3POCIEHUS, OTHAKO OAPOCTKY BCE
emé HEOoOXOAMMBI COBETHI, MOAJEPKKa M pa3yMHble TpaHullbl. TakuM o00pa3om,
MOJPOCTKOBBIN BO3PACT SABJSAETCS MEPUOJOM UHTEHCUBHOIO Pa3BUTHS JIMYHOCTHU. B 310
BpeMs (POPMUPYIOTCS XapaKTep, MUPOBO33PEHHE, KU3HEHHBIC IIEGHHOCTH M OTHOIICHUS
C OKpy»KaromuMu. UToObl OAPOCTOK YCHEIIHO MPOIIEN 3TOT ITal, eMy HEOOXOIUMBI
NOHMMaHHE, YBaXXEHHE W TIOMOIb CO CTOPOHBI CEMbH, UIKOJBI M OOIIECTBa.
OMornoHanpHas cdepa TMOAPOCTKOB OTIMYAETCS  BBICOKOM HMHTEHCHUBHOCTHIO
nepexxuBaHuil. J/laxke He3HaUWTENbHBIE COOBITUS MOTYT BBI3bIBaTh CHJIBHBIE AMOLIUU.
[TogpocTkn YacTo TEpPeKUBAIOT H3-32 BHEITHOCTH, Y4€ObI, NIpyXKObI, TIOOBM WIH
OTHOIIICHUSI OKpyKaromux. HemocTtaTok moaaepKKu CO CTOPOHBI B3POCIBIX MOXKET
MPUBECTH K 3aMKHYTOCTH, TPEBOKHOCTU MJIU arpeccuBHOCTHU. [103TOMY BakHYyIO pOiIb
UTpAET MCUXOJIOTMYecKas MOMOIb U OnaronpusiTHas arMocdepa B cembe U 1ikoiie. B
COBPEMEHHOM OOIIECTBE 3HAYUTEIHHOE BIMSIHUE Ha MOJPOCTKOB OKA3bIBACT UHTEPHET
u couuanbHble ceTh. C OIHOM CTOPOHBI, OHU JAalOT BO3MOXHOCTH IMOJy4YaTh
nH(pOpMaIIHIO, pa3BUBATh CIIOCOOHOCTHU U MOAIEPKUBATh 001IeHuEe. C IPYyroil CTOPOHHI,
Ype3MEepHOE UCMOIb30BAaHUE IU(PPOBBIX TEXHOJIOTHI MOXET BbI3bIBATh 3aBUCUMOCTb,
CHHKEHHE CaMOOLICHKH, CpaBHEHUE ce0s C JpyrMMH U SMOLMOHAIBHOE
nepeHanpspkenue. Ilostomy HeoOxonuMo QopMHpPOBaTh y MOAPOCTKOB KYJIBTYpPY

0€30IacHOTO U Pa3yMHOTO UCIOJIB30BAaHUS HHTEPHETA.
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OCOBEHHOCTUM NOAPOCTKOBOIO
BO3PACTA

BbicTpan
cMeHa
HacTpoeHusn

Takum 00pa3oMm, NMOAPOCTKOBBIM BO3PACT MPEACTABIAET COOON Ba)KHBIM 3Tall
CTAHOBJICHHSI JINYHOCTH, CONPOBOXKIAIOIINICSA CEPHEZHBIMU TMCUXOJIOTUYECKUMHU
U3MEHEHUSAMU. B 3TOT mepuog nmoapoCTOK HYXKAAETCS B MOHMMAHMM, MOAJEPKKE U
MPaBUJIBHOM BOCIHUTATEIbHOM IIOXO/E€ CO CTOPOHBI CEMbH, IIKOJIbI M OOIECTBa.
Coznanue OnMaronpusATHBIX YCIOBHM JJii Pa3BUTHS TOAPOCTKA CHOCOOCTBYET
(hOpMHUPOBAHUIO YBEPEHHOM, OTBETCTBEHHON M TAPMOHWYHO Pa3BUTOMN JTMIHOCTH.
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DEVELOPING CRITICAL THINKING IN CHILDREN: THE ART
OF CONTENT FILTERING
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1st-year students of the Speech Therapy (Logopedics) Department, Faculty of
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Abstract: The article examines the issue of developing critical thinking in
children within the context of the modern digital environment. Special attention is paid
to the skills of information analysis and content filtering, which emphasize the ability to
distinguish reliable data from false information. Furthermore, the role of educators and
parents in developing media literacy and fostering a conscious attitude toward
information is highlighted.

Keywords: Critical thinking, children, media literacy, digital environment,
content filtering, information analysis.

Annotatsiya:Maqolada bolalarda tanqidiy fikrlashni shakllantirish masalasi
raqamli muhit sharoitida ko‘rib chiqiladi. Axborotni tahlil qgilish va kontentn ifiltrlash
ko‘nikmalariga alohida e’tibor garatilib, ular orqali ishonchli va yolg’on ma’lumotlarn
iagjratish muhimligi yoritiladi. Shuningdek, pedagoglar va ota-onalarning media
ma’rifatni rivojlantirishdagi roli ta’kidlanadi.

Kalitso‘zlar:tanqidiy fikrlash, bolalar, media ma’rifat, raqamli muhit, kontentni

filtrlash, axborotni tahlil qilish.
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Bugungi axborot jamiyatida bolalarda tanqidiy fikrlashni rivojlantirish ta’lim va
tarbiyaning asosiy maqsadiga aylanib bormoqda. Bolalar yoshligidanoq raqamli
mubhitga tushib qolishadi, bu yerda ular har kuni turli xil ma’lumotlarga duch kelishadi:
ta’lim materiallaridan tortib ko‘ngilochar va ba’zan buzg’unchi kontentgacha. Internet,
ijtimoiy tarmogqlar, video almashish saytlari va onlayn o‘yinlar bolaning dunyo qarashi,
qadriyatlari, munosabatlari va xulg-atvorining shakllanishiga sezilarli ta’sir ko‘rsatadi.
Biroq, bolalar duch keladigan barcha ma’lumotlar ishonchli, xavfsiz va foydali emas,
shuning uchun tanqidiy fikrlash ko‘nikmalarini va kontentni filtrlash qobiliyatini
rivojlantirish aynigsa muhimdir.

Tanqidiyfikrlash — bu ma’lumotni tahlil qilish, uning ishonchliligin ibaholash,
sabab-oqibat munosabatlarini aniqlash, faktlarni taqqoslash va xabardor fikrni
shakllantirish qobiliyatidir. Bunga savol berish, dalillarni izlash va ma’lumotni yuzaki
qabu lgilmaslik qobiliyati kiradi. Ragamli davrda bu muhim ko‘nikmaga aylanib
bormoqda, bu bolalarga axborot manzarasida harakat qilish, manipulyatsiyaga qarshi
turish va ommaviy axborot vositalari muhitining salbiy ta’siridan qochish imkonini
beradil. Rivojlangan tanqidiy fikrlashsiz bolalar soxta yangiliklar, yashirin reklama,
tashviqot va buzib ko‘rsatilgan ma’lumotlarga moyil bo‘lib qoladilar.

Axborot tanlashning noyob san’ati deb hisoblanishi mumkin bo‘lgan kontentni
filtrlash qobiliyati tanqidiy fikrlashni rivojlantirishda muhim rol o‘ynaydi. Kontentni
filtrlash bolaning foydali va ishonchli ma’lumotlarni ongli ravishda tanlash qobiliyatini
talab qiladi, shu bilan birga yolg’on, zararli yoki manipulyativ ma’lumotlarni e’tiborsiz
qoldiradi. Bu jarayon nafagat kognitiv ko‘nikmalarni, balki ma’lum darajadagi media
savodxonligini ham talab qiladi. Bolalar axborot manbasini, muallifning magsadlarini,

material tomonidan uyg’otilgan his-tuyg’ularni va uning haqiqatga qanchalik mos

.S. Sharq dinlari tarixi. — Toshkent: Fan, 2006

@ INNOPUBLICATION.COM




“SOG'LIONI SADLASHDA YANGI YONDASHUVLAR"
nomli respublika ilmiy-amaliy masofaviy konferensiyasi
VOLUME-1, ISSUE-1, 2026

kelishini tushunishlari kerak. Bolalarga turli manbalardan olingan ma’lumotlarni
taqqoslashni, qarama-qarshiliklarni payqashni, argumentlarni tahlil qilishni va mustagqil
xulosalar chiqarishni o‘rgatish muhimdir?.

Ragamli muhit bolaning rivojlanishiga ikki tomonlama ta’sir ko‘rsatadi. Bir
tomondan, u juda ko‘p miqdordagi bilimlarga kirish imkonini beradi, kognitiv qizigishni
rivojlantiradi, ufglarni kengaytiradi va 0‘z-0‘zini o‘qitish uchun imkoniyatlar yaratadi.
Boshga tomondan, axborotni haddan tashqari va nazoratsiz iste’mol qilish yuzaki
idrokka, digqatni jamlashning pasayishiga, klipga asoslangan fikrlashning rivojlanishiga
va raqamli qurilmalarga garamlikka olib kelishi mumkin. Bundan tashqari, bolalar
ko‘pincha haqiqiy va yolg’on ma’lumotlarni mustaqil ravishda ajrata olmaydilar, bu esa
ularni manipulyatsiyaga aynigsa moyil giladi.

Bolalarda tanqidiy fikrlashni rivojlantirish ta’lim muhitida ham, uyda ham tizimli
va magsadli bo‘lishi kerak. O‘qituvchilar va ota-onalar bu jarayonda muhim rol
o‘ynaydi, nafagat bilim manbai, balki axborot uzatish vositasi sifatida ham xizmat
qiladi. Ular shunchaki tayyor bilimlarni berishlari, balki bolalarga fikrlashni, tahlil
qilishni va savol berishni ham o‘rgatishlari kerak. Samarali usullarga muloqotni
rivojlantirish, turli nuqtai nazarlarni muhokama qilish, real hayotdagi vaziyatlarni tahlil
qilish, ommaviy axborot vositalari materiallari bilan ishlash va o‘yinga asoslangan
texnologiyalardan foydalanish kiradi. Masalan®, siz farzandingizdan yangiliklarni tahlil
qilishni, uning manbasini aniqlashni, noaniglikning mumkin bo‘lgan belgilarini
aniglashni va u ganday his-tuyg’ularni uyg’otishini va nima uchun ekanligini muhokama
qilishni so‘rashingiz mumkin.

Bolalarda savol berish odatini rivojlantirish aynigsa muhimdir: "Buni kim aytdi?",

"Nima uchun bu aytilgan?", "Bunga ishonishimiz mumkinmi?", "Dalillar bormi?"

2Vygotskiy L.S. Tafakkur va nutq. — Toshkent: O‘gituvchi, 1999.
ili i iyasi. — Toshkent: Universitet nashriyoti, 2001.

@ INNOPUBLICATION.COM




“SOG'LIONI SADLASHDA YANGI YONDASHUVLAR"
nomli respublika ilmiy-amaliy masofaviy konferensiyasi
VOLUME-1, ISSUE-1, 2026

Bunday savollar analitik fikrlashni rivojlantiradi va bolalarga ma’lumotni mulohaza
gilmasdan gabul qilmaslikka yordam beradi*. Shuningdek, mulohaza ko‘nikmalarini
rivojlantirish - olingan ma’lumotlarga o‘z fikrlari, his-tuyg’ulari va munosabatini
anglash qobiliyatini rivojlantirish muhimdir. Bu nima bo‘layotganini chuqurroq
tushunish va qadrlashga yordam beradi.

Ota-onalar va o‘qituvchilar ragamli texnologiyalardan xavfsiz va ongli
foydalanish uchun sharoit yaratishlari kerak. Bunga ekran vaqtini kuzatish, sifatli
kontentni tanlash, birgalikda ko‘rgan va o‘qigan narsalarini muhokama qilish va
ma’lumotga mas’uliyatli munosabatni shakllantirish kiradi. O‘zingizni taqiqlar bilan
cheklamaslik, balki sabablar va oqibatlarni tushuntirish, bolaning o‘zini o‘zi boshqarish
uchun ichki gobiliyatini rivojlantirish muhimdir®.

Shunday qilib, bolalarda tanqidiy fikrlashni rivojlantirish va kontentni filtrlash
ko‘nikmalari zamonaviy dunyoda muvaffaqiyatli ijtimoiylashuv uchun juda muhimdir.
Bu ko‘nikmalar bolalarga nafaqat axborot muhitida harakatlanish, balki xabardor
qarorlar gabul qilish, o‘zlarini salbiy ta’sirlardan himoya qilish va jamiyatda faol va
mas’uliyatli ishtirokchilarga aylanish imkonini beradi.

FOYDALANILGAN ADABIYOTLAR RO‘YXATI :
1. Vasilev L.S. Sharq dinlari tarixi. — Toshkent: Fan, 2006.
2. Vygotskiy L.S. Tafakkur va nutq. — Toshkent: O‘qituvchi, 1999.
3. Bruner J. Bilish psixologiyasi. — Toshkent: Universitet nashriyoti, 2001.
4. Polat E.S. Yangi pedagogik texnologiyalar. — Toshkent: Akademiya, 2002.
5. Halpern D. Tanqidiy fikriash psixologiyasi. — Toshkent: Sharq, 2005.
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Abstract.

This thesis examines the issues of information security and media literacy in social
networks, as well as their interconnection and significance in the modern information
society. It analyzes the main threats encountered on social media platforms, including
fake news, cybercrime, and information manipulation, along with methods of their
prevention. The study highlights the importance of developing media literacy skills to
ensure conscious and critical use of information. The findings emphasize that improving
users’ awareness, critical thinking, and digital competencies plays a key role in
maintaining information security and reducing the negative impact of harmful content.

Keywords: media literacy, information security, social networks, cybersecurity, fake
news, critical thinking, information culture.

Annotatsiya: Mazkur tezisda ijtimoiy tarmoglarda axborot xavfsizligi va
mediasavodxonlik tushunchalari, ularning o‘zaro bog‘liqligi hamda zamonaviy axborot
jamiyatidagi o‘rni keng yoritiladi. Shuningdek, ijtimoiy tarmoqlarda uchraydigan asosiy
tahdidlar, feyk axborotlar, kiberjinoyatlar va ularning oldini olish usullari tahlil gilinadi.

Mediasavodxonlikni rivojlantirish orgali axborotdan ongli foydalanish va xavfsizli
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ta’minlash masalalari ochib beriladi.

Kalit so‘zlar: Mediasavodxonlik, axborot xavfsizligi, ijtimoiy tarmoqlar,
kiberxavfsizlik, feyk yangiliklar, tangidiy fikrlash, axborot madaniyati.

XXI asr axborot texnologiyalari asri sifatida e’tirof etiladi. Bugungi kunda inson
hayotini ijtimoiy tarmoqlarsiz tasavvur qilish giyin. Telegram, Instagram, Facebook
kabi platformalar orgali insonlar nafagat mulogot qgiladi, balki yangiliklar oladi, fikr
almashadi va turli axborotlarni targatadi.Axborot oqimining haddan tashqari ko‘payishi
esa yangi muammolarni yuzaga keltirdi. Eng asosiy muammolardan biri — axborot
xavfsizligi va uning ishonchliligi hisoblanadi. Har ganday foydalanuvchi ijtimoiy
tarmoglarda turli tahdidlarga duch kelishi mumkin. Shu bois mediasavodxonlikni
rivojlantirish va axborotdan ongli foydalanish zamon talabi hisoblanadi.

[jtimoiy tarmogqlar va ularning jamiyatdagi o‘rni ljtimoiy tarmoglar — bu insonlar
o‘rtasida tezkor aloga o‘rnatish va axborot almashish imkonini

beruvchi platformalardir. Ular quyidagi imkoniyatlarni yaratadi:

Tezkor axborot almashish Ta’lim olish va o‘rganish

Biznes va marketingni rivojlantirish Jamiyatdagi voqealardan xabardor bo‘lish Shu
bilan birga, ijtimoiy tarmoqlar noto‘g‘ri foydalanilganda salbiy oqibatlarga ham olib
kelishi mumkin. Aynigsa, yoshlar uchun bu katta xavf tug‘diradi.Ularni noto‘g‘ri
yollarga olib kirishi ham hech gap emas. Yani ijtimoiy tarmoglarda har xil saytlarga
Kirib qolish ogibatida yoshlar 6zlari bilmagan holda 6zi, oilasi,atrofidagilar va kelajagi
uchun salbiy ogibatlarga yetaklovchi ishlarni giladi.

Axborot xavfsizligi tushunchasi va mohiyati

Axborot xavfsizligi — bu axborotni himoya qilish, uning maxfiyligi, yaxlitligi va
mavjudligini ta’minlashdir. Ijtimoiy tarmoqlarda axborot xavfsizligi quyidagi jihatlarni

0°z ichiga oladi:
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Shaxsiy ma’lumotlarni himoya qilishAkkauntlarni himoyalash

Kiberhujumlardan saglanish

Axborot xavfsizligi buzilganda quyidagi muammolar yuzaga keladi:

Shaxsiy ma’lumotlar tarqaladi

Moliyaviy zarar yetadi

Foydalanuvchi nomidan nogonuniy harakatlar amalga oshiriladi

Ijtimoiy tarmogqlarda uchraydigan asosiy tahdidlar

Ijtimoiy tarmogqlarda ko‘plab xavf-xatarlar mavjud. Ularga quyidagilar kiradi:

Soxta akkauntlar: Firibgarlar odamlarni aldash uchun soxta profillar yaratadi.

Fishing hujumlari: Bu usul orqali foydalanuvchining login va paroli qo‘lga kiritiladi.
Zararli dasturlar: Viruslar orgali qurilmaga zarar yetkaziladi.

Kiberbulling (onlayn zo‘ravonlik): Bu aynigsa yoshlar orasida keng targalgan muammo
hisoblanadi.

Shaxsiy ma’lumotlarning oshkor bo‘lishi: Foydalanuvchilar o‘zlari bilmagan holda
shaxsiy ma’lumotlarini oshkor qiladi.

Mediasavodxonlik tushunchasi va uning ahamiyati

Mediasavodxonlik — bu axborotni ongli ravishda gabul gilish va undan foydalanish
gobiliyatidir. U quyidagilarni o‘z ichiga oladi:

Axborotni tahlil gilish

Manbani tekshirish

Axborotni baholash

Tanqidiy fikrlash

Mediasavodxonlik insonni manipulyatsiyadan himoya qiladi va to‘g‘ri garor gabul
gilishga yordam beradi.

Feyk axborotlar va manipulyatsiya
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Feyk axborotlar — bu ataylab noto‘g‘ri yoki chalg‘ituvchi ma’lumotlardir. Ular
ko‘pincha: Sensatsion sarlavhalar bilan beriladi.Odamlarni jalb gilishga garatiladi.
Ijtimoiy fikrga ta’sir qiladi.

Feyk axborotlarning salbiy oqgibatlari: Vahima va qo‘rquv uyg‘otadi.Jamiyatda
ishonchsizlikni kuchaytiradi.Noto‘g‘ri qarorlar gabul gilinishiga olib keladi.

Axborot xavfsizligini ta’minlash choralari

Ijtimoiy tarmogqlardan xavfsiz foydalanish uchun quyidagi tavsiyalar muhim: Kuchli va
murakkab parollar yaratish. Ikki bosgichli himoyani yoqish. Noma’lum havolalarga
kirmaslik.Shaxsiy ma’lumotlarni oshkor gilmaslik.Fagat ishonchli manbalarga
ishonish.Bundan tashqari, foydalanuvchilar o‘z akkauntlarini muntazam tekshirib
turishi zarur.

Yoshlar va mediasavodxonlik

Yoshlar ijtimoiy tarmoglarning eng faol foydalanuvchilari hisoblanadi. Shu sababli ular
orasida mediasavodxonlikni rivojlantirish muhimdir.

Ta’lim muassasalarida: Mediasavodxonlik darslarini joriy etish.Amaliy mashg‘ulotlar
o‘tkazish. Axborot xavfsizligi bo‘yicha treninglar tashkil qilish.Bu orgali yoshlar ongli
foydalanuvchiga aylanadi.

Tangidiy fikrlash va uning ahamiyati

Tanqidiy fikrlash — bu axborotni chuqur tahlil gilish va mustagil xulosa chigarish
qobiliyatidir. Bu ko‘nikma quyidagilarni ta’minlaydi:Axborotni to‘g‘ri baholash.
Manipulyatsiyaga berilmaslik. Mustaqil garor gabul gilish.Tangidiy fikrlash rivojlangan
jamiyatda axborot sifati yuqori bo‘ladi. Xulosa qilib aytganda, ijtimoiy tarmoqlarda
axborot xavfsizligi va mediasavodxonlik bir-biri bilan chambarchas bog‘liq
tushunchalardir. Zamonaviy jamiyatda har bir inson axborotni ongli ravishda gabul

qilishi va undan to‘g‘ri foydalanishi zarur. Mediasavodxonlikni rivojlantirish orqali f;
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axborotlar, kiberjinoyatlar va turli tahdidlarning oldini olish mumkin. Bu esa jamiyatda

sog‘lom axborot muhitini yaratishga xizmat giladi.

Foydalanilgan adabiyotlar:

1
2
3
4.
S)
6

. O‘zbekiston Respublikasi axborot xavfsizligi bo‘yicha qonun hujjatlari

. Mediasavodxonlik bo‘yicha o‘quv qo‘llanmalar

Internet manbalari (www.google.com, www.wikipedia.org)

Kiberxavfsizlik bo‘yicha ilmiy maqolalar

. Pedagogika va psixologiya darsliklari

. Ijtimoiy tarmoglar va axborot texnologiyalari bo‘yicha tadqiqotlar
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MEDIA LITERACY AS AFACTOR IN PREVENTING
VIRTUAL AGGRESSION AMONG ADOLESCENTS
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Scientific leader: Mahkamov Doston Shokir o'g'li
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Abstract.

This thesis examines psychological and pedagogical factors of virtual aggression
among adolescents and the preventive potential of media literacy in reducing it. Relying
on theoretical analysis, elements of content analysis, and a diagnostic observation logic,
the study specifies media literacy components that support safer online behavior. The
scientific novelty is an integrative model combining critical reception, digital empathy,
and awareness of platform norms to prevent virtual aggression in adolescent online
communication.

Keywords: media literacy; virtual aggression; cyberbullying; critical thinking;
digital empathy; digital footprint; online safety.

MEDIASAVODXONLIK O’SMIRLAR O’RTASIDAGI VIRTUAL
TAJOVUZNING OLDINI OLISH OMILI SIFATIDA

Annotatsiya. Ushbu tezisda o‘smirlar muhitida virtual tajovuzning psixologik-
pedagogik omillari hamda uni kamaytirishda mediasavodxonlikning profilaktik
salohiyati tahlil gilinadi. Tadgigotda nazariy tahlil, kontent tahlil va diagnostik kuzatuv
mantigiga tayangan yondashuv  asosida mediasavodxonlik  komponentlari
aniglashtirildi. llmiy yangilik sifatida virtual tajovuzni oldini olishda tangidiy gabul,

ragamli empatiya va platforma me’yorlarini anglashning integrativ modeli takli

@ INNOPUBLICATION.COM



mailto:mahkamovbk@gmail.com

“SOG'LIONI SADLASHDA YANGI YONDASHUVLAR"
nomli respublika ilmiy-amaliy masofaviy konferensiyasi
VOLUME-1, ISSUE-1, 2026

AHHOTamus. B Te3uce aHanu3MpylOTCSA IMCHUXOJIOTO-TIEJAroruyeckue (haKTopsl
BUPTYaJbHOW arpeccuu Cpeaud TMOAPOCTKOB U MNPOPUIAKTHUECKHA IMOTEHIIMAI
MCANArpaMOTHOCTH B €€ CHUKCHUMU. Ha ocHose TCOPECTUUCCKOI'O aHajin3a, 3JICMCHTOB
KOHTCHT-aHaJIn3a " JIOTUKH JUAarHOCTUYCCKOI'O Ha6JIIOD;CHI/IH YTOUHAIOTCA KOMIIOHCHTBGI
MEINarpaMOTHOCTH, 3HAYUMBIE sl Oe30macHOro mudpoBoro moeaeHus. Hayunas
HOBH3HA 3aK/IIIOYaCTCA B IIPCHIOKCHHU I/IHTeraTI/IBHOﬁ MOACIIN, O6’beI[I/IH$IIOIllef/'I
KPUTHUYECKOE BOCTPUATHE, TU(POBYIO dMIATHIO U MMOHUMAHHWE HOPM IUIaTGopM s
MPEAYTNPEKICHUS BUPTYaIbHON arpeCcCuM.

Kalit so’zlar: mediasavodxonlik; virtual tajovuz; kiberbulling; tanqidiy fikrlash;
ragamli empatiya; ragamli iz; onlayn xavfsizlik

KiroueBble ¢ji0Ba: MeIMarpaMOTHOCTh; BUPTyaJbHasl arpeccus; KuOepOyJUINHT;
KPUTHUYICCKOC MBIIIJIICHHC, HPI(l)pOBaSI OMIIaTHA, HPI(prBOfI CJICa, OHJIaliH-0€30M1aCHOCTD

Ragamli kommunikatsiya o‘smirlarning ijtimoiylashuvi, o°zini namoyon gilishi va
o‘qgish jarayonidagi hamkorligi uchun keng imkoniyatlar yaratgani holda, psixologik
xavf omillarini ham kuchaytirmoqgda. Virtual tajovuz mazmunan haqorat, masxara,
kamsitish, tahdid, shantaj, ijtimoiy izolyatsiyaga undash, provokatsion kontent targatish
yoki shaxsiy ma’lumotlarni ruxsatsiz oshkor etish kabi ko‘rinishlarda namoyon bo‘ladi.
Uning o‘ziga xosligi shundaki, tajovuzkor va jabrlanuvchi o‘rtasidagi masofa,
anonimlik illyuziyasi, auditoriyaning kengayishi hamda kontentning tez targalishi
zo‘ravonlikning intensivligini oshiradi. Shu sababli muammoni fagat intizomiy taqiqlar
yoki umumiy “internetdan ehtiyot bo‘lish” chagqiriqlari bilan hal etish mumkin emas;
bunda o‘smirning axborotni qabul qilish, baholash, unga javob berish va shaxsiy raqamli
izini boshgarish kompetensiyalari markaziy ahamiyat kasb etadi. Mediasavodxonlik
aynan shu kompetensiyalar majmuasi sifatida virtual tajovuzning oldini olishda tizimli

pedagogik omil bo‘la oladi.
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Virtual tajovuzning psixologik-pedagogik ildizlari ko‘p omilli. Bir tomondan,
o‘smirlik davrida identifikatsiya, guruhga mansublik, magqom uchun raqobat va
emotsional reaktivlik yuqori bo‘ladi; ikkinchi tomondan, onlayn mubhit “jazodan xoli”
ko‘rinishi tufayli javobgarlik hissi pasayadi. Tadqiqotlarda anonimliik va
deindividualizatsiya effektlari tajovuzkor xulgni kuchaytirishi gayd etiladi [3]. Bunga
qo‘shimcha ravishda, algoritmik lentada salbiy kontentning tez “viral” bo‘lishi, bahsni
qizdiradigan provokatsion postlarning ko‘proq ko‘rinishi ijtimoiy taqlid va
normallashuv mexanizmlarini ishga tushiradi. O‘smirlar ko‘pincha “hazil” va
“kamsitish” chegarasini, mem va stiker orqali berilgan mazmunning psixologik
ogibatlarini yetarli anglamaydi; shuningdek, gaysi holatlarda platforma qoidalari
buzilishi yoki huquqiy mas’uliyat yuzaga kelishi to‘g‘risida tasavvur parchalanib ketgan
bo‘ladi. Demak, virtual tajovuzni oldini olish, avvalo, o‘smirning axborot bilan
munosabatidagi refleksiv va me’yoriy komponentlarni shakllantirishni talab qiladi.

Mediasavodxonlikni pedagogik kategoriya sifatida talgin etishda uni fagat texnik
ko‘nikmalar (qidirish, yuklash, ulashish) bilan cheklash metodik xatodir. Zamonaviy
yondashuvda mediasavodxonlik axborotni tangidiy tahlil gilish, manba ishonchliligini
baholash, manipulyativ texnikalarni farglash, kommunikativ etika va xavfsizlik
qoidalariga amal qilishni gamrab oladi [1]. O‘smirlar kontekstida bu kompetensiyalar
[jtimoiy-psixologik barqarorlik bilan uzviy bog‘liq: masalan, provokatsiyaga uchmaslik,
“nafrat tili”ni tanish, kamsituvchi diskursga qo‘shilmaslik yoki jabrlanuvchini qo‘llab-
quvvatlashga qodir bo‘lish. Shuningdek, mediasavodxonlik shaxsning ragamli izini
anglash bilan ham o‘lchanadi: qoldirilgan izlar, skrinshot, repost va komentarlarning
qayta tarqalish ehtimoli, shaxsiy ma’lumotlarning xavfi o‘smir ongida aniq modelga
aylangandagina ehtiyotkor xulq mustahkamlanadi. Ushbu tezisning konseptual asosida

virtual tajovuzning oldini olishga xizmat giluvchi mediasavodxonlik komponentlarini
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integratsiyasi yotadi. Birinchi komponent tanqidiy qabul va verifikatsiya bo‘lib, u
kontentning niyati, konteksti va ehtimoliy ta’sirini ajratishni anglatadi. O‘smir agressiv
postga duch kelganda uni “haqiqat” yoki “oddiy hazil” sifatida qabul qilish o‘rniga,
muallif motivi, auditoriya, manipulyativ elementlar va ta’sir doirasini tahlil qilishga
o‘rgatilsa, tajovuzni qayta ishlab tarqatish ehtimoli kamayadi. Ikkinchi komponent
ragamli empatiya va kommunikativ etika bo‘lib, u onlayn muhitda ham real insoniy his-
tuyg‘ular borligini idrok etish, til va belgilar orqali yetkazilgan zarar darajasini
tushunish, mojaroni keskinlashtirmasdan muloqot yuritish ko‘nikmalarini o‘z ichiga
oladi. Empatiya yetishmasligi virtual tajovuzni “o‘yin” sifatida ko‘rishga olib kelishi
mumkin; shu bois, pedagogik jarayonda ro‘l o‘ynash, vaziyatli tahlil va refleksiya
usullari bilan “jabrlanuvchi nuqtayi nazari’ni his etish shakllantiriladi [2]. Uchinchi
komponent platforma me’yorlari va huquqiy-axloqiy savodxonlik bo‘lib, bunda jamoa
goidalari, shikoyat mexanizmlari, maxfiylik sozlamalari, bloklash va filtrlash
funksiyalari, shuningdek, kamsitish, tahdid yoki shaxsiy ma’lumotni oshkor etishning
ogibatlari tushuntiriladi. Bu uch komponent bir-biridan ajralgan holda emas, balki yaxlit
kompetensiya sifatida qaralganda profilaktik ta’sir kuchayadi: tanqidiy qabul
provokatsiyani “oziqlantirmaydi”, empatiya tajovuzni ma’naviy jihatdan to‘xtatadi,
me’yoriy bilim esa amaliy himoya mexanizmlarini ishga soladi.

Metodik jihatdan mediasavodxonlikni  virtual tajovuz  profilaktikasiga
yo‘naltirishda “ma’lumot berish”dan ko‘ra “xulqni qayta tashkil etish” maqsadi ustun
bo‘lishi lozim. Chunki o‘smir ko‘pincha zararli kontentning yomonligini biladi, ammo
guruh bosimi, tezkor reaksiya, “layk™ iqtisodiyoti va emotsional impulslar sababli xulq
darajasida to‘xtay olmaydi. Shu nuqtada trening va amaliy mashg‘ulotlar samaraliroq:
masalan, agressiv izohga javob yozishdan oldin “pauza algoritmi” (to‘xtash, magsadni

aniqlash, oqibatni tasavvur qilish, keyin javob)ni o‘rgatish; konfliktli vaziyatlarda *
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eskalatsiya” usullarini (mavzuni yumshatish, xolis savol berish, shaxsga emas,
muammoga murojaat gilish) mashq qildirish; shaxsiy ma’lumotlar xavfsizligi bo‘yicha
real holatlar asosida keyslar tahlili; shuningdek, sinf yoki guruh miqyosida “raqamli
muomala kodeksi”ni birgalikda ishlab chiqish. Bunday amaliyotlar pedagogik jarayonda
o‘quvchining subyektiv pozitsiyasini kuchaytiradi: u nafaqat “taqiglangan™ni biladi,
balki o°zini boshqgarish va muhitni sog‘lomlashtirish vositalariga ega bo‘ladi.

Virtual tajovuzning oldini olishda yana bir muhim masala jabrlanuvchi bilan
ishlash strategiyasidir. Mediasavodxonlik yondashuvi jabrlanuvchini “internetga
kirmaslik”’ka undash emas, balki zararni minimallashtirish va yordam so‘rash
mexanizmlarini o‘rgatishni ko‘zda tutadi. O‘smirlar ko‘pincha sharmandalik yoki
“kuchli bo‘lish” stereotiplari tufayli kattalarga murojaat qilmaydi; shuning uchun
maktab psixologi va sinf rahbari tomonidan ishonchli aloga kanallari, anonim murojaat
imkoniyati, dalillarni saglash (skrinshot, havola), shikoyat yuborish tartibi kabi amaliy
qadamlar tizimlashtirilishi kerak. Bunda mediasavodxonlik o‘quvchini passiv
himoyadan faol xavfsizlik strategiyasiga olib chigadi. Xalgaro tadgigotlar shuni
ko‘rsatadiki, maktab miqyosida ijtimoiy-emotsional o‘qitish va ragamli fuqgarolik
elementlarini uyg‘unlashtirish tajovuz holatlarini kamaytirishga xizmat qiladi [4; 5].
Mazkur tezis doirasida taklif etilayotgan integrativ. model ham aynan shunday
uyg‘unlikka tayangan holda o‘smirning kognitiv, emotsional va me’yoriy resurslarini
bir yo‘nalishga jamlaydi. Virtual tajovuz o‘smirning shaxsiy rivojlanishi va ta’limiy
muhitning psixologik iqlimiga zarar yetkazuvchi ko‘p omilli hodisa bo‘lib, uning
kuchayishida anonimlik illyuziyasi, guruh bosimi, algoritmik rag‘bat va emotsional
reaktivlik muhim o‘rin tutadi. Mediasavodxonlik virtual tajovuzni oldini olishda asosiy
profilaktik omil sifatida namoyon bo‘ladi, chunki u o‘smirda kontentni tanqidiy gabul

qilish, ragamli empatiya va kommunikativ etika, shuningdek, platforma me’yorlari
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amaliy himoya mexanizmlarini bir butun kompetensiyaga aylantiradi. Tezisda taklif
etilgan integrativ model mediasavodxonlikni faqat axborot bilan ishlash ko‘nikmasi
emas, balki xavfsiz ragamli xulgni boshgaruvchi psixologik-pedagogik tizim sifatida
asoslaydi; bu yondashuv maktab, oila va tengdoshlar muhitida profilaktik ishlarning
mazmunini aniglashtirishga xizmat qiladi.
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Autoimmune inflammation as a cause-and-effect relationship between

periodontitis and atherosclerosis

Asilbekova Nazokat Otabek gizi

Scientific Advisor: Professor Agababiyan Irina Rubenovna

Samarkand State Medical University Samarkand, Uzbekistan

Abstract: The role of inflammatory factors (ICAM-1, VCAM-1) and cytokines

(INF-y, TNF-a, IL-1) in the development of chronic heart failure (CHF) is analyzed in

this study. It highlights the systemic inflammatory processes occurring in patients with

periodontitis due to the entry of periodontal pathogens, such as P. gingivalis and T.

forsythia, into the circulatory system. Furthermore, it is substantiated that the elevation

of interleukin levels (IL-6, IL-8) and C-reactive protein (CRP) caused by periodontitis
accelerates cardiomyocyte damage.

Keywords: chronic heart failure, periodontitis, cytokines, P. gingivalis,

inflammation, cardiomyocytes.
Autoimmun yallig‘lanish — parodontit va ateroskleroz o‘rtasidagi sabab-
oqibat bog‘ligligi sifatida

Asilbekova N.O.

Ilmiy rahbar: t.f.n., professor Agababiyan L.R.

Samargand davlat tibbiyot universiteti O‘zbekiston, Samarqand

Annotatsiya: SYUYe rivojlanishida yallig‘lanish omillari (ICAM-1, VCAM-1) va

sitokinlar (INF-y, TNF-q, IL-1)ning o‘rni tahlil gilingan. Parodontit bilan kasallangan

bemorlarda P. gingivalis va T. forsythia kabi bakteriyalarning qon aylanish tizimiga

kirishi natijasida yuzaga keladigan tizimli yallig‘lanish jarayonlari yoritilgan.

Shuningdek, parodontit oqibatida qonda IL-6, IL-8 va C-reaktiv protien (CRP)

darajasining ko‘tarilishi kardiomiotsitlar shikastlanishini tezlashtirishi asosla
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Kalit so‘zlar: surunkali yurak yetishmovchiligi, parodontit, sitokinlar, endotelial
disfunksiya, P. gingivalis, yallig‘lanish, kardiomiotsitlar.Deyarli barcha yurak-qon tomir
patologiyalarining asosini surunkali yurak yetishmovchiligi (SYUYe) tashkil etadi.
SYUYe — bu tomirlarning surunkali yallig‘lanishi va kardiomiotsitlardagi o‘zgarishlar
natijasida yuzaga keladigan holatdir . Ushbu jarayon organ va to‘qimalarning
ishemiyasiga, og‘ir holatlarda esa miokard infarkti, aritmiya va kardiomiopatiyaga olib
keladi [2].

Dunyo miqyosida SYUYe o‘lim ko‘rsatkichlarining asosiy sababchisi bo‘lib
qolmoqda. Semizlik, qon bosimi va gqand miqdorining yuqoriligi kabi o‘zgartirish
mumkin bo‘lgan omillar bilan bir qatorda, yosh va genetika kabi o‘zgarmas omillar ham
kasallik rivojlanishiga ta’sir qiladi.

SYUYe doimiy yallig‘lanish jarayoni bilan kechadi. Shu bois, tomirlarga bevosita
alogasi bo‘lmagan parodont kasalliklari organizmdagi autoimmune yallig‘lanishni
qanday qilib doimiy qo‘llab-quvvatlashini aniglash muhim ilmiy ahamiyatga ega.

SYUYe patogenezida endotelial disfunksiya va immun javob natijasida yuzaga
keladigan o‘zgarishlar asosiy rol o‘ynaydi [2]. So‘nggi yillarda tadqiqotchilar
SYUYening og‘ir asoratlari rivojlanishida sitokin kaskadi va immun omillarining
ta’siriga alohida e’tibor qaratmoqdalar . Yallig‘lanish va SYUYening umumiyligi tabiiy
hol bo‘lib, bu jarayonlarda bir xil hujayralar (endoteliy, fibroblastlar, monotsitlar va
makrofaglar) ishtirok etadi [3]

SYUYe patogenezi tomir devorlarida oksidlanish va yallig‘lanish jarayonlari
(ICAM-1, VCAM-1) bilan boshlanadi. Bu jarayon immun hujayralarining
faollashishiga, makrofaglarning ko‘payishiga va yallig‘lanish sitokinlari (INF-Y, TNF-
a, IL-1) darajasining ortishiga olib keladi. Natijada miokardning surunkali shikastlanishi
va SYUYe rivojlanishi tezlashadi.
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Dunyo aholisining qariyb 47-70 foizi parodont kasalliklaridan aziyat chekadi.
Ko‘plab  tadqiqotlar = parodontit va  yurak-qon  tomir  patologiyalari,
xususan SYUYe o‘rtasida  mustahkam  bog‘liglik  borligini  ko‘rsatmoqda. T.
forsythia va P. gingivalis kabi gram-manfiy anaerob bakteriyalar miokard infarkti va
SYUYe xavfini 2,5 dan 3 baravargacha oshiradi.

Ushbu bakteriyalar epitelial-mezenximal o‘tish mexanizmi orqali baryer
funksiyasini buzib, qon aylanish tizimiga kiradi va tizimli immun javobini
qo‘zg‘atadi. P gingivalis hujayra ichiga kirib, immun tizimidan yashirinishi va
endotelial disfunksiyani keltirib chiqarishi isbotlangan.

Parodontit oqibatida qonda IL-6, IL-8 va C-reaktiv protien ( CRP) kabi sitokinlar
darajasi doimiy ko‘tarilib turadi. Bu omillar lipid almashinuvini buzib, oksidlovchi
stressni  oshiradi va SYUYe kechishini  og‘irlashtiradi.  Parodontitni  davolash
yallig‘lanish ko‘rsatkichlarini pasaytirib, yurak yetishmovchiligi asoratlarining oldini
olishda muhim rol o‘ynaydi.

Parodontit va SYUYe o‘rtasidagi bog‘liglik endotelial disfunksiya hamda C-reaktiv
ogsil (CRP), t-PA, IL-6 va TNF-a kabi yallig‘lanish biomarkerlarining faollashuvi bilan
izohlanadi. Tadqiqotlar shuni ko‘rsatadiki, parodontit darajasi ganchalik og‘ir bo‘lsa,
gondagi yuqori sezuvchan hs-CRP miqdori shunchalik baland bo‘ladi, bu
esa SYUYe holatini yanada og‘irlashtiradi.

Muhim jihati shundaki, parodontal terapiyadan so‘ng ushbu biomarkerlar darajasi
sezilarli darajada pasayadi. Parodontitni jarrohliksiz davolash nafagat og‘iz bo‘shlig‘i
holatini yaxshilaydi, balki fibrinogen va past zichlikdagi lipoproteinlar (LDL) migdorini
kamaytirib, SYUYe asoratlari xavfini qisqartiradi.

SYUYe profilaktikasi va  davolashda  qo‘llaniladigan statinlar parodontitni

davolashda ham yuqori terapevtik salohiyatga ega. Statinlar o‘zining asosiy vazifasi
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tashqari, pleotrop (ko‘p qirrali) ta’sir ko‘rsatib, yallig‘lanishga qarshi, antioksidant va
immunoregulyator funksiyalarni bajaradi. Ular ERK, MAPK va PI3-Akt signal
yo‘llarini faollashtirish orqali yallig‘lanish sitokinlarini tormozlaydi.

Bundan tashgqari, statinlar organizmning bakterial hujumga javobini modulyatsiya
qiladi va alveolyar suyak rezorbsiyasini (emirilishini) oldini oladi. 5 yillik qiyosiy
tadqiqotlar natijasiga ko‘ra, statinlarni tizimli qabul qilish tish to‘kilishi chastotasini
sezilarli darajada kamaytirishi aniglangan.

Statinlar bilan davolangan bemorlarda nazorat guruhiga nisbatan tish to‘kilishi
holatlari kamayganligi kuzatilgan. Bundan tashqari, parodontitning klinik belgilarini
sezilarli darajada yaxshilash **surunkali yurak yetishmovchiligi (SYUYe)**ning klinik
oldi bosqichini uzaytirishga hamda miokard infarkti, insult va tromboz kabi o‘lim xavfi
yuqori bo‘lgan asoratlarning oldini olishga xizmat qiladi.

Parodont kasalliklarining tomir endoteliysi orqali SYUYe rivojlanishiga biologik
ta’sirini yanada aniqroq tushunish uchun kelgusida interventsion tadqiqotlar o‘tkazish
zarur. Umuman olganda, kompleks standart davolash tarkibida statinlarning parodontit
kechishiga ta’sirini, aynigsa ularni mahalliy qo‘llash usullarini o‘rganish bo‘yicha
qo‘shimcha izlanishlarga ehtiyoj bor. Statinlarni qo‘llash bo‘yicha olingan natijalar
istigbolli bo‘lishiga garamay, ularning yumshoq va qattiq to‘qimalar regeneratsiyasi
hamda jarohatlarning bitishiga ta’siri hali to‘liq o‘rganilmagan.
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The Role of Autoimmune Inflammation in the Link Between

Periodontal Diseases and Chronic Heart Failure (CHF)
Asilbekova Nazokat Otabek qizi
Scientific Advisor: Professor Agababiyan Irina Rubenovna
Samarkand State Medical University Samarkand, Uzbekistan
Abstract: Over the last few years, a sufficient number of randomized clinical trials
have been conducted to identify the association between periodontal diseases
(specifically, periodontitis of varying severity) and chronic ischemic heart disease, acute
coronary syndrome, arterial hypertension, and metabolic syndrome. Almost all of these
cardiac conditions develop against the background of atherosclerosis. The
commonalities in the developmental mechanisms of localized periodontitis and
atherosclerosis are yet to be fully elucidated; this review is dedicated to summarizing
the results of conducted studies and outlining the prospects for future research.
KEYWORDS: Periodontal diseases, atherosclerosis, pro-inflammatory cytokines.
Parodont kasalliklari va surunkali yurak yetishmovchilagi (SYUYe)
o‘rtasidagi bog‘liglikda autoimmun yallig‘lanishning roli

Asilbekova N.O.
Ilmiy rahbar: t.f.n., professor Agababiyan L.R.
Samargand davlat tibbiyot universiteti O‘zbekiston, Samarqand
Annotatsiya: Oxirgi bir necha yil ichida parodont kasalliklari (xususan, turli og‘irlik
darajasidagi periodontit) va yurakning surunkali ishemik kasalligi, o‘tkir koronar
sindrom, arterial gipertenziya hamda metabolik sindrom o‘rtasidagi bog‘liqlikni
aniglashga qaratilgan yetarli miqdorda randomizatsiyalangan klinik tadqiqotlar
o‘tkazildi. Deyarli barcha ushbu kardiologik kasalliklar ateroskleroz fonida rivojlanadi.

Turli lokalizatsiyadagi periodontit va ateroskleroz rivojlanish mexani
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umumiyligini hali aniqlash lozim; ushbu sharh o‘tkazilgan tadqiqotlar natijalarini
umumlashtirishga, shuningdek, kelajakdagi izlanishlar istigbollarini belgilashga
bag‘ishlangan.

KALIT SO‘ZLAR: Parodont kasalliklari, ateroskleroz, yallig‘lanishga moyil
sitokinlar.

Deyarli  barcha  yurak-qon  tomir  kasalliklarining  asosiy  sababi
aterosklerozdir. SYU (Surunkali yurak yetishmovchiligi) — bu yurak organlar va
to‘gqimalarning normal ishlashi uchun yetarli haymdagi qonni haydab bera olmaydigan
holatdir. Bu mustaqil kasallik emas, balki yurak-qon tomir tizimining ko‘plab
kasalliklarining natijasi (yakuni) hisoblanadi. Turli xil tish karashlari natijasida kelib
chigadigan parodont kasalliklari (shu jumladan gingivit), hisob-kitoblarga ko‘ra,
AQSHda 35 va undan katta yoshdagi kattalarning 47,2 foizida uchraydi. 63 yoshdan
keyin bu ko‘rsatkich 69 foizga yetadi. Og‘iz bo‘shlig‘ini parvarish qilish odatlaridan
tashqari, parodont kasalliklari rivojlanishiga yordam beruvchi omillarga ijtimoiy-
iqtisodiy holat, jins (erkaklar > ayollar), ma’lumot darajasi, parhez va chekish kiradi.
2009 va 2010-yillardagi ma’lumotlarga ko‘ra, parodont kasalliklarining og‘ir shakllari
butun dunyo bo‘ylab kattalar aholisining 11 foizini gamrab olgan va eng ko‘p tarqalgan
kasalliklar orasida oltinchi o‘rinni egallaydi. Parodont kasalliklari va YQTK (yurak-qon
tomir kasalliklari) tarqalishi (yangi holatlar paydo bo‘lish ehtimoli) yosh o‘tgan sayin
ortib boradi. Ko‘plab epidemiologik tadqiqotlar periodontit (gingivitdan tashqari) va
yurak-qon tomir kasalliklari o‘rtasidagi bog‘liglikni ko‘rsatdi. 2012-yilda, periodontit
va yurak-qon tomir kasalliklari o‘rtasidagi bog‘liglikni tasdiglovchi 20 yildan ortiq
epidemiologik ma’lumotlar to‘planganidan so‘ng, Amerika Yurak Assotsiatsiyasi ushbu
ikki kasallik o‘rtasidagi bog‘liglikni tasdiglovchi, biroq to‘g‘ridan-to‘g‘ri sabab-oqibat
alogasi yo‘qligini ta’kidlovchi ilmiy bayonotni e’lon qildi. So‘nggi o‘n yilliklardagi
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umumlashtirilgan adabiyot ma’lumotlari periodontitning ateroskleroz rivojlanishi uchun
mustaqil xavf omili sifatidagi rolini tasdiglaydi.

Tish osti bio-parda tarkibida muayyan parodontopatogenlarning, xususan gram-
manfiy anaeroblarning mavjudligi miokard infarkti rivojlanish xavfi ortishi bilan
bog'liq; nazorat guruhi bilan solishtirganda, 7. forsythia va P. gingivalis mavjud
bo'lganda imkoniyatlar nisbati mos ravishda 2,52 dan 2,99 gacha bo'lgan.
Periodontitning o'ziga xos Xxususiyati gram-manfiy bakteriyalar darajasining
yugqoriligidir, ular lipopolisaxaridlar (LPS) ta'siri kabi patogen mexanizmlar orqali
kuchli immun javobini qo'zg'atish qobiliyati bilan ajralib turadi. Bundan tashqgari, ushbu
bakteriya turlarining ba'zilari chuqur to'qimalarga kirib, qon oqimiga tushish va
dastlabki yashash muhitidan uzoqda tizimli immun javobini keltirib chigarish
xususiyatiga ega. Bir nechta in vivo va in vitro tadqiqotlar natijalari shuni ko'rsatdiki,
surunkali yallig'lanish bilan bog'liq parodontal bakteriyalar epitelial-mezenximal o'tish
orqali epiteliyning baryer funksiyasini buzishi mumkin. Darhaqiqat, zamonaviy
adabiyotlar parodont kasalliklari (PD) va aterosklerotik yurak-qon tomir kasalliklarining
(ACVD/ASCVD) umumiy biomarkerlari hagida qimmatli ma'lumotlarni taqdim etdi,
ular erta bosqichlarda noxush yurak-qon tomir hodisalari xavfini sezilarli darajada
kamaytirish uchun prognostik va diagnostik salohiyatga ega bo'lishi mumkin. Shunga
qaramay, bu borada qo'shimcha tadqiqotlar talab etiladi, chunki yurak-qon tomir va
parodont kasalliklari biomarkerlaridan tashqari aniq signal uzatish mexanizmlari hali
to'liq o'rganilmagan. Aterosklerotik yurak-qon tomir kasalliklarini davolash va oldini
olishda qo'llaniladigan turli preparatlar orasida statinlar parodont kasalliklarini
davolashda terapevtik salohiyatini namoyon etdi. Statinlar 3-gidroksi-3-metilglutaril-
koferment A reduktaza (GMG-KoA-reduktaza) ingibitorlari hisoblanadi. Ushbu

preparatlar turli xil halqali tuzilmalarga ega bo'lib, aterosklerozning oldini olish uc
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qonda LDL (past zichlikdagi lipoproteinlar - "yomon" xolesterin) va umumiy xolesterin
darajasini pasaytirish qobiliyati bilan mashhur. Statinlar o'zlarining asosiy lipid
miqdorini kamaytiruvchi ta'siridan tashqgari, yallig'lanishga qarshi, antioksidant,
antibakterial va immunoregulyator funksiyalarni o'z ichiga olgan bir gancha pleotrop
effektlarga ega. Statinlarning yallig'lanishga qarshi ta'siri ularning yallig'lanish oldi
sitokinlarini ingibitsiya qilish va yallig'lanishga qarshi sitokinlar faolligini oshirish
qobiliyati bilan bog'liq. Bu effekt, birinchi navbatda, hujayradan tashqari signal-tartibga
soluvchi proteinkinazalar (ERK), mitogen-faollashtirilgan proteinkinaza (MAPK) va
proteinkinaza (PI3K-Akt) signal yo'llarining faollashishi bilan tushuntiriladi.

Bundan tashqari, statinlar organizmning bakterial ta'sirga bo'lgan javobini
modulyatsiya qilishga qodir, shu orqali yallig'lanish tufayli kelib chiqadigan suyak
rezorbsiyasini (emirilishini) oldini oladi va yangi suyak to'qimasi shakllanishiga yordam
beradi. Hayvonlardagi tajriba modellarida statinlarning mahalliy qo'llanilishi, ularning
metalloproteinazalarga tormozlovchi ta'siri bilan birga, yallig'lanishga qarshi,
antimikrob xususiyatlari va suyakni qayta tiklash (remodellash) qobiliyati tufayli
alveolyar suyak rezorbsiyasini oldini olishga yordam berdi.

5 vyillik populyatsion qiyosiy tadqiqot davomida tizimli ravishda statin qabul

qilishning tish yo'qotish chastotasiga ta'siri ularni qabul qilmagan ishtirokchilar bilan
solishtirganda o'rganildi. Tadqiqot statin qabul qilgan bemorlarda tish yo'qotish
chastotasi nazorat guruhiga qaraganda pastligini aniqladi. Qolaversa, periodontitning
klinik belgilarining sezilarli darajada yaxshilanishi aterosklerotik yurak-qon tomir
kasalliklarining klinik oldi kechishini uzayishiga hamda infarkt, insult va trombozning
o'lim bilan bog'liq oqibatlarini oldini olishga olib keladi.

Parodont kasalliklari va yurak-qon tomir patologiyalari o'rtasidagi bog'liglikni,
ayniqgsa, parodont kasalliklarining tomirlar endoteliysiga ta'siri orqali aterogen kaskadga
biologik ta'sirini yanada batafsil aniqlash uchun kelgusida interventsion tadqiqotlar

o'tkazish zarur. Umuman olganda, kompleks standart davolash doirasida
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periodontit kechishiga ta'sirini, aynigsa ularni mahalliy qo'llashda qo'shimcha

tadqiqotlar talab qilinishi shubhasizdir. Statinlarni qo'llash bo'yicha natijalar istigbolli

bo'lishiga qaramay, ularning yumshoq va qattiq to'qimalar bitishining turli jihatlariga,

ayniqgsa jarohatlarning bitishi va regeneratsiyasiga ta'siri yanada o'rganishga muhtoj.
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The Effect of Flavonoids on Pyruvate Carboxylase Enzyme Activity:

An In Vitro and In Silico Approach

Azimova Dilafruz Furkat qizi
Azimova Baxtigul Jovli qizi
Tulyaganov Rustam Tursunovich
Tashkent Pharmaceutical Institute
ABSTRACT. Pyruvate carboxylase (PC), the enzyme responsible for catalyzing
oxaloacetate synthesis, serves as a central regulator of gluconeogenesis and lipogenesis,
with its hyperactivity playing a fundamental role in the pathogenesis of type 2 diabetes.
This study aims to quantitatively and thermodynamically evaluate the modulatory
effects of polyphenol-derived bioactive compounds—specifically flavonoids like
quercetin and rutin—on the catalytic activity of the PC enzyme. By integrating in vitro
spectrophotometric assays with in silico molecular docking techniques, the binding
Kinetics of flavonoids to the enzyme's allosteric domain were thoroughly investigated.
Empirical data obtained within the scope of the research proved that quercetin and its
derivatives competitively inhibit the ATP-dependent carboxylation phase. During the
formation of the substrate-enzyme complex, the quercetin molecule was noted to
significantly reduce catalytic efficiency. The dynamics of the obtained results provide a
molecular foundation for the development of next-generation pharmacotherapeutic
agents based on plant-derived flavonoids, designed to correct carbohydrate metabolism
disorders and block excessive glucose production in hepatocytes.
KEYWORDS: Pyruvate carboxylase, flavonoids, gluconeogenesis, enzymological
Kinetics, quercetin, molecular docking, inhibitor.
ANNOTATSIYA. Oksaloatsetat sintezini katalizlovchi piruvat karboksilaza (PK)

fermenti glyukoneogenez va lipogenez jarayonlarining markaziy regulyatori hi
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uning giperaktivligi 2-tip gandli diabet patogenezida fundamental rol o'ynaydi. Mazkur
tadgiqot polifenol tabiatli bioaktiv moddalar — flavonoidlarning (xususan, kversetin va
rutin) PK fermenti Kkatalitik faolligiga modulyatorlik ta'sirini miqdoriy hamda
termodinamik jihatdan baholashga garatilgan. In vitro sharoitida o'tkazilgan
spektrofotometrik tahlil va in silico molekulyar dokking usullarini integratsiyalash
orgali flavonoidlarning fermentning allosterik domeniga bog'lanish kinetikasi chuqur
o'rganildi. Tadgigot obyekti doirasida olingan empirik ma'lumotlar kversetin va uning
hosilalari ATP ga bog'liq karboksillanish bosgichini ragobatli ravishda ingibirlashini
isbotladi. Substrat-ferment kompleksi shakllanishida kversetin molekulasining katalitik
samaradorlikni sezilarli darajada pasaytirishi gayd etildi. Olingan natijalar dinamikasi
o'simlik xomashyosidan olinadigan flavonoidlar asosida uglevod almashinuvi
buzilishlarini korreksiya giluvchi, gepatotsitlarda ortigcha glyukoza ishlab chiqarilishini
bloklovchi yangi avlod farmakoterapevtik vositalarini yaratish uchun molekulyar baza
bo'lib xizmat giladi.

KALIT SO'ZLAR: Piruvat karboksilaza, flavonoidlar, glyukoneogenez,
enzimologik kinetika, kversetin, molekulyar dokking, ingibitor.

KIRISH. Odam organizmida uglevod gomeostazini ta'minlash murakkab ko'p
bosqichli biokimyoviy mexanizmlarga asoslanadi. Mitoxondrial matritsada joylashgan
piruvat karboksilaza (PK; EC 6.4.1.1) fermenti piruvatning ATP ga bog'lig holda
oksaloatsetatga aylanishini ta'minlab, anaplerotik reaksiyalar va glyukoneogenez
jarayonining asosiy tezlikni belgilovchi bosgichini boshgaradi. Zamonaviy
endokrinologik va biokimyoviy tadgiqotlar gepatotsitlarda PK  fermenti
ekspressiyasining ortishi to'g'ridan-to'g'ri giperglikemiya va insulin rezistentligi
rivojlanishi bilan bog'ligligini ko'rsatmoqda. Oksaloatsetat sintezining patologik

tezlashuvi jigarda glyukoza ishlab chigarilishining ortishiga olib keladi.
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Sintetik antidiabetik preparatlarning ko'plab nojo'ya ta'sirlari fonida, o'simliklar
tarkibidagi ikkilamchi metabolitlar — flavonoidlarga bo'lgan ilmiy gizigish global
miqyosda o'sib bormoqda. Flavonoidlarning gipoglikemik, antioksidant va
yallig'lanishga garshi xususiyatlari tasdiglangan bo'lsa-da, ularning bevosita piruvat
karboksilaza fermenti faolligiga ta'sir mexanizmlari yuzasidan adabiyotlarda keskin
ilmiy bo'shlig mavjud. Mazkur tadgigot polifenollarning PK molekulasidagi allosterik
va substrat bog'lanish markazlariga ta'sirini in vitro va in silico modellar orgali ochib
berishga yo'naltirilgan.

TADQIQOT METODOLOGIYASI

Tadgiqot dizayni biokimyoviy va kompyuter modellashtirish usullarining ketma-ket
integratsiyasidan iborat. In vitro tajribalari uchun sigir jigari mitoxondriyalaridan ajratib
olingan va tozalangan piruvat karboksilaza preparati (Sigma-Aldrich) ishlatildi.
Fermentning bazal faolligi va flavonoidlar (kversetin, rutin) ishtirokidagi o'zgarishlari
malatdegidrogenaza (MDH) bilan bog'langan spektrofotometrik usul yordamida 340 nm
to'lgin uzunligida NADH oksidlanishi pasayishini o'lchash orgali ro'yxatga olindi.
Reaksiya aralashmasi tarkibi: 100 mM Tris-HCI (pH 7.8), 5 mM MgCI2, 5 mM piruvat,
2.5 mM ATP va 15 mM NaHCO3. Har bir namunaviy tahlil 3 martadan takrorlandi va
statistik farglar Student t-testi yordamida hisoblandi (p < 0.05).

Molekulyar dokking tahlillari AutoDock Vina dasturiy ta'minoti yordamida amalga
oshirildi. Piruvat karboksilazaning kristall tuzilishi Protein Data Bank (PDB ID: 3BG5)
bazasidan yuklab olindi. Kversetin va rutin molekulalarining 3D konformatsiyalari
energiya minimizatsiyasidan o'tkazildi. Ligand-ferment o'zaro ta'sir energiyasi va
vodorod bog'lari joylashuvi Discovery Studio Visualizer orgali vizualizatsiya gilindi.

NATIJALAR. Kinetik tahlillar flavonoidlarning piruvat karboksilaza faolligiga
dozaga bog'lig ravishda kuchli tormozlovchi ta'sir ko'rsatishini anigladi. Reaksi
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mubhitiga kversetin go'shilishi ferment faolligining tez va bargaror pasayishiga olib keldi.
Olingan natijalar dinamikasi shuni ko'rsatadiki, kversetin uchun yarim maksimal
ingibitsiya konsentratsiyasi (1C50) 18.4 £ 1.2 uM ni tashkil etdi. Uning glikozidlangan
formasi bo'lgan rutin esa biroz pastroq faollikni namoyon gildi (IC50 = 42.5 = 2.8 uM,
p <0.01).

In silico molekulyar dokking jarayonida kversetin piruvat karboksilazaning biotin-
karboksilaza (BC) domenida joylashgan ATP birikish markaziga yugori termodinamik
affinlik bilan joylashishi ma'lum bo'ldi. Kversetin va ferment o'rtasidagi erkin bog'lanish
energiyasi (Gibbs energiyasi) AG = -8.6 kcal/mol ni tashkil gildi. Polifenol halgasidagi
gidroksil guruhlari fermentning Arg284, Glu211 va Thr213 aminokislota goldiglari
bilan jami 4 ta mustahkam vodorod bog'i hosil gilishi gayd etildi. Bu esa 0'z navbatida,
ATP molekulasining fermentga birikishi va substratni fosforillash bosgichini sterik
jihatdan bloklaydi. Nazorat guruhi (flavonoidsiz muhit) bilan solishtirganda, 50 puM
kversetin mavjudligida oksaloatsetat hosil bo'lish tezligi to'liq 68% ga (M = m) tushib
ketdi.

TAHLIL VA MUHOKAMA. Empirik kuzatuvlar shuni tasdiglaydiki,
flavonoidlarning strukturaviy xususiyatlari, xususan, C-halgasidagi qo'sh bog'lar va B-
halgasidagi orto-digidroksi guruhlar PK fermenti ingibitsiyasi uchun hal giluvchi
ahamiyatga ega. Kversetinning rutinga nisbatan kuchlirog ta'sir ko'rsatishi rutin
molekulasidagi yirik rutinaza goldig'ining ferment allosterik markaziga kirishda sterik
to'siq yaratishi bilan patofiziologik tushuntiriladi.

Xalgaro adabiyotlarda  keltirilgan  sintetik PK ingibitorlari  (masalan,
tiazolidindionlar) mexanizmidan fargli o'laroq, flavonoidlar fermentni gaytar
(reversible) va ragobatli usulda bloklaydi. Bu holat jigarning to'liq anaplerotik
funksiyasi izdan chigishini oldini olib, fagatgina giperaktiv glyukoneogenez jarayonini
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normallashtirish xususiyatini beradi. Molekulyar darajadagi ushbu o'zaro ta'sir
mexanizmi kversetinni 2-tip gandli diabet va metabolik sindromni davolashda gand
tushiruvchi xavfsiz vosita sifatida namoyon giladi.

XULOSA: Tadgigot natijalari kversetin va unga turdosh flavonoidlar piruvat
karboksilaza fermentining yuqori samarali, tabiiy ingibitorlari ekanligini isbotlaydi.
Ushbu bioaktiv birikmalarning ATP-bog'lovchi domenga spesifik tasiri orgali
gepatotsitlarda oksaloatsetat sintezi tezligini regulyatsiya qilish xususiyati klinik
jihatdan g'oyat gimmatli. Olingan biokimyoviy va termodinamik ko'rsatkichlar
farmatsevtika sanoatida mahalliy o'simlik xomashyosidan gepatoselektiv, nojo'ya
ta'sirlari minimallashtirilgan yangi avlod antidiabetik preparatlarini yuborish tizimlarini
ishlab chigish uchun fundamental platforma yaratadi.
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