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322| PamazanoBa K, Hyprman A, JKaiicaHOaeBa A. «BY/ITTBI TeXHOIOTHSIAP/bI 1430
nayzianaHy KesiHZleri Toyekeszep MeH KayircCi3zik 1mapanapbiH 3epTTey»
323| Caxatrbekkpi3bl T., baxtuspkpisbl T.A. «loT KypbIIFbUIAPBIHBIH, JKesiferi
Kayirncisgirin Kanaii KamTamachi3 eTyre Oomajbl: cTpaTterusuiap »koHe packet | 1434
tracer KeMeriMeH MoJie/ibJIey »
324| Ceprasel M. «IloBbllieHre TTPOU3BOAUTENHHOCTH Pa3pabOTUMKOB C ITOMOLIBIO
UHTETPUPOBAaHHBIX ~ HWCKYCCTBEHHBIX  WHTE/UIEKTOB W coobOpaxkenus | 1440
Krbep0Oe30racHOCTH»
325| CynranoB A.M. «CreraHorpadus B Knbepbe30macHOCTH Ka3axCTaHa» 1443
326| TanarapoB E., Iprebaii C., CynraHoB A. «WI-FI >keniciHzie maKbIpblIMaraH 1447
KOHAaKTap/lbl aBTOMaTThl TYpP/e aHbIKTay >Kykeci»
327| Taybaii M.E. PamatysiaeB O.A. «Pummnr: >xemijeri beef azici apkpiibl angay 1452
JK9HE OfIaH CaKTaHy»
CEKIUs 3
ECTECTBEHHbBIE HAYKU
[MOACEKLNA 3.1
AKTYAJIBHBIE ITPOBJIEMbBI COBPEMEHHOI
BNOJIOTUN
328. | Akumkapa A.b. Tepbapuiifiy OoTaHMKabIK 3epTTeysepie 1457
KOJIZIAHbUTYbl JKoHe Tepbapuii KOpBIH/AFbI Kerle
LIBMTIiH Ka/IbINTaCy epeKllesTiKTepi
329. | Akpuibek A. ActaHa Ka/lachlHAAFbl OOTAHUKA/BIK  OaFbIHBIH, 1459
na"amadTTaFel geranium sanguineum GUOJIOTHSTIBIK,
epeKIle/liKTepiHe cunarTaMma oepy
330. | Oninxan XK. Mob6unbi 6atinaHbIc TIeH KoijaH0aiapbIH, alaMHbIH, 1463
MiHe3-KYJ/IKbIHA 9CepiH aHbIKTay
331. | ba3zapbaera K. JKacecnipimMepze AeBUaHTThI MiHe3-KYJIbIKThIH, jaMy 1467
Kaymi
332. | bangocosa A.B. MeToauKa WCMOMb30BaHUsI UTPOBBIX TEXHOJIOTUM Ha 1471
ypOKax OHO0JIOTHH
333. | BaiigocoBa A.b. AKTyasbHble TIPOOJ/IeMbl COBpeMeHHOUN Orosioruu ¢ 1474
WCI0/Tb30BaHUEM WUT'POBBIX TeXHOJIOTUU B
00pa3oBaHUH
334. | FasuzoBa O. CaynesieHreH ereyKyMpBIKTapblH OyipekTepiHzeri 1477
MopdodyHIIMOHANIBIK, ©3TrepicTepAi CalbICThIPMaJIb
Oaranay
335. | EpkiH 3.b. buonorust cabakTapbiH/ia OKYIIbLIAPAbIH ChIHU Oy 1482
KabineTiH >keTingipyge OAyM  TaKCOHOMUSICBIH
nanjiaaHy
336. | )KaHabepreHoBa KeHeTTeH >Xypek 6J1iMi: reHeTHKasbIK acreKTijepi 1486




A.O.

KOHe aJI/IbIH aJTy Iapasapbl

337.

JKanakysnosa H.A.

OcimaikTepAiH  9pTYp/i  OpTa  ’KaFaiiapbliHa
0aliIaHbICTBI SKOIOTHS/IBIK TONTapFa 0emiHyi

1491

338.

Kymaranuesa H.b.

Akmona  oOsbIcBl  Kenjepi  Oa/IbIKTapbIHBIH
CaJILICTBIPMa/Tbl MOPMOIOTUSIUTBIK Tas[aybl

1494

339.

KymaxaHs I K.

EreykyiipbiKTaparbl pafualysra jkayar peTiHze
MUTOXOH/PUSJIBIK aKybI3[japblH ©3repyiH 3epTTey

1497

340.

Nbparnmosa M.A.

Mir-29a-3p B KayecTse T[epCrIeKTUBHOIO
HEHWHBAa3VBHOIO 6uromapkepa pasiraLiiOHHOr0
NOpakKeHUst

1501

341.

KananbepreHora

ILE.

buosiorusi cTygeHTTepiHe >KOFapFbl MaTeMaTUKaHbI
OKBITY/IbIH, €PEeKIIeTIKTePi

1506

342.

KamueBa A.B.

JKaTakxaHaja TyparbIH OipiHIli KypC CTyAeHTTepiHiH
TICUXUKAJIbIK [IeHCAYJIbIFbIH 3ePTTEY

1509

343.

Kyansies C.H.

ConrycTik  KazakcTaH OOMBICBIHBI  (Y9/IMXaHOB
ay/laHbl) 6CIM/IIK >KaMbLIFbICBIHBIH, epeKIlIe/TiKTepi

1513

344.

Kyrtunbaera C.b.

Opra MeKTen OKYILIbI/IaPbIHBIH, buosnorus
cabaKTapblH/la WHHOBAI[USUIBIK, TEXHOJIOTUs/IapAbl
Taii/iaaHyIbIiH epeKIleikTepiH 3epTTey

1516

345.

Kymyposa A.A.

CpaBHeHHe TICMXO(MHU3HOJOTMUECKUX 0COOEeHHOCTEeH
Pa3BUTHS YUaIIuxcst YacTHOMU u
o0111e06pa30BaTe/IbHOM 1IKOJTBI

1520

346.

Kann6aiikpi3sl E.

ArpoOMOH  TIperapaThiHBIH ~ JKa3gblKk  Ouzjai

6CIMJIiriHiH 6Cyl MeH faMyblHa Jcepi

1524

347.

Kotinbibaii A.C.

AkMoma 0oO/IBICBIHAFLI Janajblk, canbeHzi (salvia
stepposa) MaJieHUeTTeHipy JKaFAalbIH/a OCiIl - JaMy
epEeKIIeJIIKTEDIH 3epTTey

1527

348.

Munyap C.M.

JKamMOBIT 0OJBICHI TIEPCIIEKTUBTI KypaMbiHAa 3Gup
Maiibl Gap [9pinmik ecimzikrep tanacetum vulgare
»kaHe achilleamille folium maMybIHBIH, GHOIOTHSIBIK,
epexliesiiKTepi

1530

349.

Monpabaesa T.E.

Binom school MeKTeMNTepiHiH, ouonorus
cabakTapbiH/a upgrade TeXHOJIOTHsi/IapbIH
naijjanaHy TUIMZIJIITiH 3epTTey

1533

350.

Mypartkpi3el C.

JKambbi1 00JIBICBIHBIH, naHadTapbIHAAFbI
Ka/laMrbIp/iap (caryophylloideae juss)
TYKbIM/IACBIHBIH, 6CYiHe TMaTOMUTTIH 9CEePiH 3epTTey

1537

351.

Meip3aresngi E.K.

MekTen OKYyLIbLIApbIHBIH MOP(MOIOTUSIIBIK, JKoHEe
NcUXo(U3UO0IOTHSUIBIK, epeKIliesikTepiHe 6iiM 6epy
MaMaH/IbIFbIHBIH, JCepi

1540

352.

Hasemm O.K.

AxTyanmpHble  mpobseMbl  /1aDOpaTOpPHBIX U
MpaKTUYeCKUX paboT 1o Ouonorud B IIKOJAX
pecny0IMKK Ka3axcTaH

1543

353.

HuertynaeBa A.A.

Buosnorust cabakrapeiHza STEM TeXHOMOTHSACHIH
KOJIJJ@aHY/IbIH MaHbI3bI

1546

354.

CanbmeHoBa A.A.

Kopiaran oprara OGedtiMzenyiHe  6aiilaHBICTBI
fragaria vesca 1. aHaTOMUSIIBIK, epeKIleTikKTepi

1551

355.

Cennyniia A.C.

CoBpeMeHHble  TOAXOAbl K  CTUMYJMPOBAHHUIO
XOHJpOreHe3a

1556

356.

Conomko JI.P.

MuToxoH/Ipya/ibHas AUCPYHKIIVS KaK MOJIeKy/IsipHast
OCHOBA KJIETOUHOT'O CTapeHUst

1560




357. | CramkyioBa b.A. Kekieray Kasiachbl ypbaHod10pachIHbIH, 1565
TaKCOHOMMUSI/IBbIK aHa/IU31
358. | Cynran A.A. OpTYp/l  CHOPT  TypJepiMeH  aillHa/bICaThbIH 1569
CTyJleHTTepAiH, (Uu3UKa/lbIK [aMy KepCeTKillTepiH
3epTTey
359. | ToBkymosa A.C. BpoHx feMikrieci >koHe cO3bUIMabl OOCTPYKTUBTI 1573
eKIe  aypybl  aWKaCc  CHHJPOMbI  Ke3iHJeri
MMMYHOIVIOOY/THH e JIeHTeliH 3epTTey
360. | TokraceiH H.M. buonorust cabarbiH/la TAHBIMABIK KbI3BIFYIIBUIBIKTHI 1577
OenceHipyAiH  JKOJMBI  peTiHJe BUPTYa/I/bl
3epTxaHa/apAbl NanjanaHyabiH THIMIIT]
361. | XaxaiixaH A. OKOMOTUS/IBIK, ~ JK9He  K/IMMATThIK  (pakropsap 1581
KOHTEKCTiHJe akMosia 00JIbIChl (hUTOMacca Kopsapbl
MEH OHIMJIJITIHIH e3repyi
362. | XycanHoB A.T., I'ymMuHIIiK ~ TIperiapaTTapAblH,  ’Ka3dplk,  Ouzaid 1584
Appipbek ©.C., TYKBIMZIADBIHAAFBl  (PU3UOJIOTUSITBIK-OUOXUMUSITTBIK
JypmekOaeBa rpoLiecTepre >kdHe MOP(QOJIOTHS/IBIK ©3repicTepre
II1.H. acepi
363. | Nursagat A. Cognitive and physiological foundations of visual 1587
perception: the role of infographics in education
364. [NOACEKIINA 3.2
COBPEMEHHBIE BOITPOCHI
BMOTEXHOJIOT'MIN U BMUOMEIVILIVIHBI
365. | AprpiHrasvHa A. banvikTapael  ecipy ke3iHzeri cygblH ~ (u3MKa- 1592
b., XUMUSJIBIK, KYPaMbIH Ca/bICTbIpMasbl Taazay
Kapraesa A. b.
366. | bekbonar b., AynaHacThIpblIFaH apIia CopTTapbiHa CUIlarTaMma 1595
Camat A. T,
Cnenkoa H. H.,
Kypmanbaesa A. b.
367. | bepikoBa M.C., AJiMa aFallbIHbIH LIATOCIIOPO3 ayPYbIH aHbIKTAy 1598
Tynerenosa JK.A.
368. | bunanos ©. P. OcobeHHOCTH TIOATOTOBKMA —Pa3/IMYHbIX OpPraHOB 1601
Clarias gariepinus pjis OLeHKU copepkanus MO-
(hepmMeHTOB
369. | [lpobora B. A. CpaBHUTe/IbHBIN aHa/IM3 MCII0/Ib30BaHUs TepOKCHa 1604
Kanblusg W AyOWUIBbHOM KHC/IOTBI JJIST YIIydIlleHHUs
BbIXOZla BBIK/IeBa ’kabpoHOro pauka Artemia
parthenogenetica
370. | Eprasel b. AHTaroHucTHUYeCKas aKTUBHOCTh LITaMMOB 1608
Bifidobacterium bifidum, BbifeneHHbIX U3 (eKanui
CeMHHEBHOIO MJa/leHLia, B OTHOLLIEHUH
Staphylococcus aureus
371.| Epnan K.E., BanbikTapabiy JPTYpJIL KOpeKTeHJipy 1611
Tayeken XK.K. KaFai/IapbIH/IaFbl 6CY MapaMeTpJ/iepiH Oakbuiay
372. | XKymabek A.b., OTaHpIK OMali/IbIH 6CyiHe Ca/ULIU KbIIIKbUTEI MeH 1615
bazapbaesa K. K., | TornbIpakTarbl MOJTUO/IEHHIH, 3CEPiH 3epTTey
AxbacoBa A. XK.
373. | Kamanu A. C. JKapma HerisiHferi TaHFbl KYpFakK acTbl OHAIPY 1619




TeXHOJIOTUSIChIH/IA KOJIZIaHyFa apHaJIFaH
NMpoOMOTHKANBIK ~KacheTKe Ue MHUKpoar3aiapzbl
3epTTey

374. | KamugeH A.A., V3yueHne cocTaBa aKTUBHOTO WJia B OMO/IOTHUeCKOM 1622
Mongabaii M.XK. OUMCTKE CTOYHBIX BOJ|
375. | Kanuesa A. b. Conopka  Kak  HCTOYHHUK  (hapMaKoorhyeCcKu 1625
aKTUBHBIX  COeJMHEeHUM: TpaJULIMOHHbIE U
OMOTEeXHOJIOTHYEe CKHE TIOAXO/IbI
376. | KynaiibepreHoBa dusnosniornyeckre GyHKI[UU KDeMHUS B AUATOMHUTE U 1628
H.K. 0COOEHHOCTH €ro B3aUMOJIEMCTBUSI BMeCTe C
KOpMaMH pbIib
377. | MauuaH 3., Ky/1akkanTelH, afiaM JieHcay/IblFbIHa 3Cepi 1630
JKapbuikarn A.
378. | Manukosa A. XK., V3yyeHyie BAMSIHUS TMIIOKCUYECKUX YCJIOBUU BOJbI 1634
Beticenbaes P. A. Ha cozepxxaHne MO-(epmMeHTOB B pasMUHBIX
OpraHax pbl0
379. | Mypar K,C. TunanvsHbl TUIM/I a3bIKTaHAbIPY CTPATErHdsiChbIHBIH, 1637
Herisi
380. | Hyprasuesa JK.H., | I[IpoOMOTHKaNbIK MWUKPOOPraHU3MIEpP KeMmeriMeH 1640
Tynerenosa JK.A. eIlIKi CYyTi MeH CHBIP CYTiHiH KOMOMHAIUsChIHAH O1O-
HOTYpT ’Kacay >kKoHe OHbIH TaFaM[bIK KYH/bLIbIFbIH
aHbIKTay
381. | HypbGekoBa A.A, Ponmb  xXenaTHBIX KOMILIEKCOB MHWKDPO3JIEMEHTOB B 1645
Kanayuesa H.K. COCTaBe [MAaTOMUTA B TMIOBBIIEHWU MUTATeTbHON
L[EHHOCTH MsICa PbIO
382. | CaruposigvHa H. I'uaporioHUKanbIK >kKaraaiga Oujaili MeH apriaHbIH 1648
K., Ba3ap6aeBa K. | ecyiHe aybIp MeTasiiap/ibIH 3CepiH 3epTTey
JK., Akbacosa A.
XK.
383. | Caruponga H. E. Banblk 1apyallbLibIFbl  ©HIMZEpiHIH — caracbiHa 1652
KODEKTEH/IIDY epeKIlIe/TiKTepiHiH acepi
384. | CarpiabaeBa [I. A. | CoBpeMeHHbIe BbI30BbI v TN1epCIeKTHBbI 1655
OMOTEXHO/IOTUM W OWOMEIUIUHBI: OT TEHHOTO
peJlakTHpOBaHus Jilo) MepCOHaIM3UPOBaHHOU
MeJULMHbI
385. | Toxibaii /1. B., banbiKTapzAbl apTYpJli »KaFjainapja ecipy KesiHzeri 1657
Tanrar6ekosa /I. a30TThl KOCBUIBICTAp/AblH, KYPaMbIH CaJbICThIpMaslbl
C. Tangay
386. | YanuxaH A. C., Op TYPJIi CYTTepAeH 3€eH CaHbIpayKy/larbl KEMeriMmeH 1662
Tynerenosa JK.A. ipimIiik TEeXHOJIOTUSAChIH Kacay JKoHe
CasbICTBIPMalibl 3epTTey
387.| Y306ekoB A.b., CBsi3b MeXXJy aHTUOKCHJAHTHOM aKTUBHOCTBIO U 1667
MacamimoB K. K. | MUTMeHTHBIM ~ COCTaBOM MHKpO3esieHn 0000BbIX
KY/IBTYD, BbIPAIlleHHBIX THIPOTIOHHBIM CITIOCOO0OM.
388. | Alpamys A., Genetically engineered modified microorganisms in 1670
Aldibay S. the food industry
389. | Dairov A.K. Efficacy of preconditioned human umbilical cord 1674
blood mesenchymal stem cells in a mouse model of
psoriasis
390. | Meshtayev D.T. Variant calling of M. tuberculosis samples 1679




391.

TTOACEKIINA 3.3
AKTYAJIbHBIE [TPOBJIEMbBI OXPAHBI
OKPY)KAIOIIIEN CPE/JIbI

392.

Amnaronuii P.K.

JKaliblk, e3eHi KaliblIMachiHAaFel  Populus 1.
TYbICbIHa OHMOMOP()OJIOTHSIIBIK, TasI/1ay KoHE ChIPTKBI
acep eryii Qakroprap

1683

393.

Animikos M.M.

AHanu3 MPOCTPaHCTBEHHOTO pacrpesieneHus
TUAPOXUMUYUECKHAX KJ/IaCCOB KayecTBa
MOBEPXHOCTHBIX BOJ B Kasaxcrane ¢ 2019 no 2023
rof

1686

394.

AnmkoB M.M.

Pacuer wunHpekca 3arpsasHeHus p. Celppapus Ha
TeppuTopuu pecnybmvky Kasaxcran ¢ 2019 mo 2023
roj

1689

395.

baiigayneros [1.C.

OnTumM3aIKs ¥ MOZle/TMpOBaHue BbIOOpa /lepeBLeB
JUIS BBICAZIKW B CEBEPHBIX PErdoHax pecITyOnmuku
Kazaxctan c 1enbl0 [IOCTWXKEHHUs YITIepOLHOU
HEUTPaIbHOCTU

1692

396.

bensieBa [1.A.

Bo3MoXXHOCTM TIpuMeHeHUs1 B Oa/ibHEONI0rHyeCcKuX
Lle/IsIX CTOYHBIX BOJ JOMEHHOTO 11exa

1695

397.

Bonar A.b.

Kapkapasibl yATTBIK TaOWFM mapKiHgeri OeTasbiC
KOJIiHiH Cy KYCTapbIHbIH ajyaH TYPJIJIiri

1698

398.

Enen6epren M.E.

Bnusinue 3HeproaddeKTUBHOCTH 3/laHUM Ha POCT
T/IeCeHU ¥ MUKPOK/IMMAT TIOMeIleHUH

1703

399.

Kanracbaes K.K.

OHepKaCINTIK CyapAbl TazapTy »KOJ14aphl

1708

400.

JKunanmnaosa A.C.

CoBpeMeHHbIe TOJIXO/IbI K W3yUeHHIo,
KJacCU(UKAL[MM Y TPUMEHEeHHI0 carporiess: 0630p
OTeueCTBEHHBIX U 3apYOeKHBIX UCC/IeI0OBAHUN

1710

401.

KymabekoBa M.M.

Acrana KaslacblHJa KATThI TYPMBICTBIK,
Ka/IZILIKTapAbIH, JKUHaKTaTybl JKIHe OHBI
3a/1a/1ChI3/JaH/IbIPY/IbIH, 6apbICh

1713

402.

Kamues H.C.

Onpegenenvie  IIJIB ra3oB [ CHWKeEHUS
BO3/IEMCTBUS Ha OKDY)KAIOLLYIO Cpe/ly Ha IpuMepe
TOO I'P3C "Kazakhmys energy"

1718

403.

Mapuyk E.B.

CpaBHUTE/bHBIM  aHaMM3 HAKOIJIeHUs  TSDKeJIbIX
MeTa/uIOB B pa3/IMUHbIX [IOYBEHHBIX T'OPU30HTAX
arposkocucteM C. EruHgbikonb, AKMOJHUHCKOMN
obsactu

1721

404.

Hyproxunza A.E.

CuenapHas
BLIOPOCOB
Kazaxcrana

OlleHKa TMOTeHIana
MapHUKOBBIX  Ta30B B

COKpalleHUsI
pervoHax

1724

405.

ITak A.E.

CpaBHUTE/IbHBIM aHaM3 METOJ0B 3KOJ0THYeCKOTOo
00yJeHHs yUalxcsi MIa/IIUX KJIaCCOB

1729

406.

Ilak A.E., Kanuesa
IT.

duTtopeMegualsl Kak CrocoO OYMCTKU TIOYBHI B
palloHax TeIUIOVIeKTPOLIeHTpaleld: CPaBHUTE/IbHBINA
aHa/IU3 pacTeHUU-TUNepakKyMyJ/IsiTOPOB

1734

407.

Xabppasakos A.K.,
Ncnsmos O.H.

Bnusinne Tiktok-Brgeo Ha skonornyeckoe obyuenue:
TIepCrieKTUBbI MUKPOOOyUeHust

1739

408.

Daribayev A.Zh.

Melafen: innovative plant growth regulator

1744

409.

Ibrayeva A.

Phytoremediators as a basis for the production of fuel

1746




pellets: ecological and technological aspects

410. | Mirzabekova Bioecological features of representatives of the 1749
M.Zh. nightshade family (Solanaceae Juss.)
411. | Yeleusizova A.B. Issues of ecological stability of natural pastures 1753
412. [MOACEKLVA 3.4
AKTYAJIBHBIE TTPOBJIEMbBI HAYKU O 3EMJIE
413. | Abgpamosa T. A. ActaHa arsomMepalUsiCHIHBIH,  Kacbul — OeneyiH 1756
3epTTey/liH TeOpHUsJIbIK HerizgeMeci
414.| Apup6aii C., MaHnrbicTay 0O/BICHI TeOXKYHenepiHiH KypbUIbIM/BIK 1759
AsibekoBa M. epeKiesikrepi
415. | Anpamosa A. XK. [TigepTi e3eH anmabbl reoxykHeciHiH KYPBITBIM/BIK, 1763
epeKIle/TiKTepi
416. | AmanxosioBa A. b. | Conrycrik Kazakcran 0OJIBICBIHBIH, Tamak 1767
OHEPKICiOiHIH aMy >Karaaibl
417.| Axmet6ekoBa I'. C. | TeopeTnueckue OCHOBBI paliloHMpPOBaHUs 1772
TePPUTOPHI TYPUCTUUYECKUX 30H
418. | AsibekoBa M., KpI3b110p/1a Ka/laChIH/jaFbl aTMOCGhepasIbK ayaChIHbIH, 1779
Apupb6ati C. JIACTAHYBI
419. | OmipxaHoBa XK. A. | Apan ay[jaHbIHbIH, 9/IeyMeTTiK-9KOHOMUKA/IbIK JaMy 1783
TMepCrieKTUBaJIapbIH Oarasiay
420. | bonar6ekkpi3nl XK. | Abait 06/1bICBIHBIH, Ka3ipri 3aMaHFbl ZieMorpadUsiIbIK, 1788
Macesienepi
421.| Oabbuibaera A. 2018-2024  keUiflap  apanbIFbIHAAFEI  AKTebe 1792
KAQ/JaCblHbIH, JKepZl MaljanaHy  e3repiCTepiHiH
JIMHaMUKAaChbl
422.| Jamertosa I'. H. Tepicakkan e3eni anabbiHgarel NDVI Herizinge C- 1798
(hakTOp/bl aHbIKTA
423. | Hactan6ekoBa XK. | TangplkopFaH KasjacbIHBIH, Ka3ipri 3KOHOMHKaJbIK- 1803
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aJlanTalid MHUKPO3€JIeHM K YCJIOBUSM BhIpalllMBaHMs. BbICOKas KOHIEHTpaIus XJIOpOQUIIOB y
YEUEBHUIbI M TrOopoxa JeNaeT UX HauboJee NEePCIEeKTUBHBIMU KYJIbTYpaMHU C TOYKU 3pPEHUS
(OTOCHHTETHYECKOTO TMOTEHIMala, Toraa kKak aconb W Mam oOnajnaioT 0Oosee HU3KUMHU
MMOKa3aTENSIMU.

Takum 00pa3oM TMoOJydeHHbIE pe3yJIbTaThl IMO3BOJISIIOT CAENaTh HECKOJIBKO KIIHOYEBBIX
BBIBOJIOB. Bo-mepBbiX, uedeBuIla SBIsETCA Haumboliee NEPCHEKTUBHOW KYJIbTYpOH, TaK Kak
JEMOHCTpUPYET Haubosblllee cojepKaHhe KaK aHTOLIMAHOB, TaK M XJIOPO(MUIUIOB, YTO JeTaeT eé
IIEHHOW C TOYKHM 3pPCHHsS] KaK AHTHOKCHIAHTHOW AaKTHUBHOCTH, TaK M (OTOCHHTETHYECKOTO
noTeHnuasna. Bo-BTOphIX, rOpoX MOKa3bIBAET YMEPEHHbIE MMOKA3aTeIN U MOXKET ObITh UHTEPECEH AJIs
JAILHEUIIIETO UCCIIEIOBAHUS, B TO BpeMs Kak (acoib U Mall COACpPXKAaT MEHbIIE MUTMEHTOB, YTO
MO>KET OTPAHUYUBATH UX aHTUOKCHIAHTHYIO 3(PPEKTUBHOCTbD.

3axnouenue

B xone uccnenoBanus 0110 MPOBEICHO CPAaBHEHHUE COAEPKAHUS aHTOILIAHOB U

XJIOPOMUIIOB B MUKPO3CJIICHH OOOOBBIX KYJBTYp, YTO IMO3BOJIMJIO BBISBHTH 3HAYUTEIIBHBIC
pasnuuus MeXIy BUgaMu. YedeBuIla MpoJeMOHCTPUPOBAIa HAauOObIINE TOKA3aTeH COACPKAHUS
KaK aHTOI[MAHOB, TaK U XJIOPO(IILIOB, YTO AeNaeT €€ Haubosee MePCIeKTUBHOM KYIbTYPOU C TOYKU
3peHusl aHTHOKCHJIAHTHOW aKTUBHOCTH M (POTOCMHTETUYECKOrO MOTEHIMana. ['opox 3aHs1 BTOpoe
MECTO, YCTyIIasi YeUeBHUIle MPUMEPHO B JBa pa3a [0 COACPKAHHUIO MMTMEHTOB, TOTJa KaK (acoib u
Mall rokasanu 060see HU3KUE 3Ha4eHHUsl, 0COOCHHO M0 XJIOpOQUILIam.

[TonydyeHHbIe pe3ynbTaThl MOATBEPKAAIOT, YTO MUTMEHTHBIM COCTAaB MUKPO3EIECHU MOMKET
ObITh BaKHBIM WHAMKATOPOM €€ aHTHMOKCHIAHTHBIX CBOMCTB. BbICOKMII ypOBEHb aHTOIIMAHOB B
YCUEBHIIC KOPPEIHPYET ¢ €€ MOTCHIMAIOM B (DYHKIIMOHAIILHOM ITHTAHUH, a BEICOKOE COJIEpIKaHUE
XJIOPO(UIIIIOB Y YEUEBHUIIBI U TOPOXA CBUJIETENIBCTBYET O XOPOIIeH (POTOCUHTETUUECKOI aKTUBHOCTH.

[lepcieKTHBHBIMH HANpPaBICHUAMHU AAIbHEUIINX WCCICAOBAHUM SBIAIOTCA YCTAHOBIICHUE
B3aMMOCBS3U MEXKy TUTMEHTHBIM COCTaBOM U OOIIIei aHTHOKCHIAHTHOM CIIOCOOHOCTHIO, U3yUEHUE
BIIMSHUSL PA3JIMUHBIX METOJOB BBIpAlIUBaHMs (IMIOYBEHHOTO W THAPOTIOHHOTO) Ha YpPOBEHb
OMOJIOTUYECKH aKTUBHBIX COSTMHEHU.
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Microorganisms whose hereditary genetic material has been modified using genetic
engineering methods (i.e. by incorporating genes or fragments prepared outside the organism into the
genome, organelle or cell itself, which does not occur in nature during reproduction and/or natural
recombination) are called genetically engineered modified microorganisms (GMM).

At present, there is a relative information vacuum regarding GMMs in the world scientific
literature. It seems appropriate to single out the problem of safety assessment of GMMs, which are
used in the production of food products, as these products are the most accessible and necessary for
consumers. And consumers need to be informed about the consumption of transgenic products in
order to make informed choices.

The possibility of unreasonable implementation of individual plans and projects to create and
assess the safety of GMMs used in food production, obtaining transgenic microorganisms and genetic
constructs for the purpose of bioterrorism makes the work in the field of ensuring safety and
organization of monitoring of GMMs turnover the most important task [1].

At present, GMMs are used in many areas. These are technologies for solving the issues of
biosphere stabilization and waste disposal (up to stopping the onset of deserts and restoring land
fertility, reducing the greenhouse effect by using strains capable of effectively absorbing and binding
atmospheric moisture, biodegradation of polymers), production in the pulp and paper industry. In
medicine, this is the production of genetically engineered vaccines and other immunobiological drugs
(interferons, interleukins, etc.), producers of peptide hormones, enzymes, and others.

Various microorganisms - bacteria, yeasts, mycelial fungi, viruses (phages) - are widely used
in food production. First of all - for fermentation of food substances, as technological microflora
increases the nutritional and biological value of finished products compared to the original raw
materials. These are starter cultures for sour milk products, starter cultures used in meat processing
industry, yeasts for baking and brewing industry, mushrooms and yeasts for winemaking and cheese
production. Secondly, for the creation of probiotic products and food supplements that contribute to
the recovery of the human body. Many microbes as strains-producers themselves serve as sources of
obtaining valuable nutritional substances or food components. Food enzymes are obtained with the
help of microorganisms. Scientific research is constantly conducted to improve technological
microbes, increase their productivity [2].

Molecular-genetic technologies, which are used in the creation of GMMs, are usually multi-
stage and require high qualification of personnel. Therefore, there is a clear need for control aimed
both at the identity of the product obtained with the help of GMMs, similar to the natural one, and at
the possible detection of strains created in violation of safety principles [3].

Currently, the following safety classification of GMMs for food production is accepted:

The first safety class - the strain donor of genetic material and the recipient strain are
microorganisms with a long history of safe use in human food (GRAS status - generally recognized
as safe). Taxonomically, the recipient and donor belong strictly to the same genus, species or strain
of microorganisms. This is analogous to self-cloning, given that the genetic background of most
microorganisms used in the food industry is free of pathogenicity islands and other determinants.
Vectors (especially if part of a GMM) are used only from nucleotide sequences from microorganisms
with a history of safe use in human food, with synthetic DNA insertions in the recombinant strain not
to exceed 50 nucleotide pairs, and antibiotic resistance gene markers not to be present in the final
product. The GMM is stable and is not potentially more dangerous than the host microorganism.

Second safety class - genetic material has been exchanged between microorganisms with GRAS
status but taxonomically belonging to different genera.

Third safety class - the donor DNA belongs to a genus of organisms without GRAS status.
Recombinant strains must not contain foreign DNA other than the target gene, which must be
confirmed by appropriate studies [4].

The principles of safety control for all classes of GMMs are based on WHO and FAO
recommendations.

When conducting microbiological and molecular genetic examination, the product group is
taken into account based on the presence of GMM in a viable state at the time of consumption (fig.1):
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1. food products containing GMOs in a live state — fermented dairy products, probiotic products,
fermented beverages and beer, unpasteurized, starter cultures and starter cultures, ready-made meat
products made using starter cultures;

2. food products made with the help of GMOs, and in which they were inactivated during the
technology (pasteurized fermented beverages and beer, thermized fermented dairy products, etc.);

3. food products made with the help of GMOs, and which are later freed from them during the
production process (enzyme preparations, proteins) [5].

To date, no official permits have been obtained in any country in the world for the use of GMOs
for the production of products in which they should be in a living state (fermented milk and probiotic
products, cheeses, smoked sausages, fermentation beverages and beer, starter cultures) [6, 7].

At the same time, GMOs are allowed and widely used in the production of food products, which
are inactivated during technological production and are not present in the final product in the form of
viable organisms. For example, more than 150 bacterial enzymes are used in food production, many
of which are derived from GMM [8,9].

The Joint FAO/WHO Expert Committee on Food Additives has approved the production of
more than 10 types of GMM-based enzyme preparations.

All enzyme preparations obtained using GMM are intended for use as technological aids in the
production of alcohol, wine materials, bakery products, and in the starch industry. The manufacturing
technology of these enzymes in all cases involves the removal of a genetically engineered component
during processing and its absence in the final product [7].

7 8,70% ! ‘ - Bacterial starter cultures

T
Enzyme preparations

- Food additives

36,50%

+ Dietary supplements

» Food products

Figure 1 Proportion of food products subjected to microbiological treatment using GMM

GMMs are also subject to the precautionary principle (Cartagena Protocol on Biosafety, 2000),
which is based on the uncertainty of anthropogenic impacts on the human environment [10]. This
approach highlights the need to take into account potential and future damage and is one of the
methods of forecasting, a preventive measure of influence on possible adverse events that have not
yet occurred.

The implementation of GMM introduction risk assessment methods and decision-making
procedures should, firstly, ensure the maximum level of biosafety and, secondly, should not hamper
research, development and practical applications in this very promising branch of modern
biotechnology.

The problem of creation and use of GMMs should be considered from at least two aspects: from
the point of view of ensuring their safety for present and future generations, as well as from the point
of view of environmental safety.
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Pharmaceutical biotechnology is the very first field of application of genetic engineering, where
the creation of highly productive genetically modified (recombinant) cultures of microorganisms and
animal cells - producers of antibiotics, amino acids, enzymes, vitamins, human blood proteins - has
been applied for a relatively long time. When pharmaceutical products obtained with the help of gene
technologies are brought to the market, confirmation of their authenticity and efficiency indicators is
required. Special control of strains-producers, as a rule, is not provided.

The assessment of the safety of food products obtained using GMM is based, on the one hand,
on the proof of the compositional equivalence of a product obtained from a transgenic organism to a
natural prototype. On the other hand, the assessment of the safety of GMM use is based on the
assessment of the safety of genetically engineered modifications. To this end, the GMM safety
examination provides for the study of: taxonomy, history of use, phenotypic and genotypic properties
of the host microorganism, as well as the structure, properties, stability, and target effectiveness of
the entire new genetic construct, including the study of the origin and structure of its individual
elements [5].

In addition, this assessment of the safety of GMM involves studying the effect of a food product
on the properties of GMM, since the physico-chemical parameters of the food substrate can affect the
expression (manifestation) both specified and unknown new features [1,4].

The development of the GMM identification system in food products is associated with the
quantitative determination of specific sequences of nucleic acids. The most promising method is real-
time PCR, based on the detection of fluorescence reflecting the accumulation of amplicons at each
stage of DNA amplification of a certain GMM in food [5].

Unlike genetically engineered sources of plant origin, the GMM assessment also provides for
specific approaches that take into account the potentially adverse health effects of gene manipulation,
which are unique to microorganisms.

For detailed biomedical studies of GMM, aimed primarily at identifying possible negative
effects, it is proposed to use not only conventional methods for detecting acute and chronic toxicity,
carcinogenic, mutagenic and teratogenic effects, but also approaches to determine the effect of GMM
on the state of systems that protect the body from exposure to toxic compounds, both exogenous and
endogenous origin (enzymes of the 1st and 2nd phases of xenobiotic metabolism, enzymes of
lysosomes).

At present, many experts working in the field of biomedical evaluation of medicines and
medical devices are inclined to believe that the system of control over the safety of medicines obtained
using GMMs requires further improvement.
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Abstract. The article presents a study on the therapeutic effect of intact and preconditioned
human umbilical cord blood mesenchymal stem cells (hUCB-MSCs) in a mouse model of imiquimod
(IMQ)-induced psoriasis-like skin inflammation. Both intact and preconditioned hUCB-MSCs
effectively reduced skin inflammation. hUCB-MSCs preconditioned with IL-22 and TNF-a showed
significant improvement in erythema and scaling, while hUCB-MSCs preconditioned with 1L-17A,
IL-22, and TNF-a significantly reduced skin thickness. These findings demonstrate the strong anti-
inflammatory and regenerative potential of hUCB-MSCs, supporting their therapeutic value for
psoriasis treatment.

Key words: mesenchymal stem cell, human umbilical cord blood mesenchymal stem cell,
cytokine, psoriasis, skin inflammation

Introduction

Psoriasis is a common immune-mediated inflammatory skin disease characterized by
erythematous-desquamative plaques with white-silvery scaling [1-3]. It affects 2-4% of the global
population (~125 million people) and about 2.5% of the population of Kazakhstan [4-6]. Beyond the
skin, it can manifest as psoriatic arthritis, uveitis, and cardiac disease, significantly reducing patients'
quality of life and increasing the risk of depression and suicidal tendencies [3,7,8]. Treatment options
for psoriasis include systemic biologics, corticosteroids, immunosuppressants, topical therapy, and
phototherapy, but these often cause side effects such as skin thinning, irritation, reduced immunity,
and increased cancer risk [9]. Mesenchymal stem cells (MSCs), multipotent non-hematopoietic cells
with strong immunomodulatory and regenerative properties, have shown promise in treating immune-
mediated and degenerative diseases, including psoriasis [10,11]. Preclinical studies have shown that
MSCs alleviate psoriasis symptoms by modulating T cell activity and reducing key pro-inflammatory
cytokines, creating an anti-inflammatory environment [9,12]. To further enhance these therapeutic
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