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CEKIIUA: <MHHOBAIIMOHHBIE ITOJAXO/Abl K COBEPIIEHCTBOBAHHIO
JIJEKAPCTBEHHOI'O OBECIIEYEHUSA HACEJIEHU S

OpsbiabaeBa A.Jl., maructpasTt 2-ro roga ooydenus, Illepraesa K.J. , n.¢apm.,H., npodeccop.
VYrerenosa I'.U., PhD., n.0. nonent, kadeapa OpraHu3aiivi 1 yrpaBieHUs (apMareBTHICCKOTO Jela.
TOxHno0-Kaszaxcranckas meauuunckas akagemus r.J1IsivkenT, gulnara64.64@mail.ru

TEHAEHIHWUN PABBUTUSA ®PAPMAINEBTHYECKOI'O KOHCYJbTUPOBAHUSA KAK
OCHOBHOTI'O 3JIEMEHTA ®APMAIIEBTUYECKOWM ITOMOIIH

AHHOTAIUSA
WHbopMalMoHHbIH MOAX0J MO3BOJMJI HaM YCTAHOBUThb, YTO IS d(P(PEKTUBHOW AEATCILHOCTH
anTeYHOH OpraHu3alid HEOOXOAMMO 3HATh W VUYUTHIBATHP HE TOJNBKO COCTOSIHAE JIEKAapCTBEHHOTO
obecricucHMsI HACEJICHUS B JAHHOM KOHKPETHOM PETHOHE, HO W TCHJICHIIMU Pa3BUTUS (PapManeBTHUCCKOTO
KOHCYJIbTUPOBAHUS B CTPaHE B IEJIOM, a TaKXKe 0OIMIEeMHUPOBBIC TCHACHIIN.
KuroueBble ciioBa: gpapmayesmuueckoe KOHCYIbMUposanue, anmexd, papmayesm, nayueHm

Beenenue

Heo0OxoaumocThb ynensiTb ocoboe BHUMaHUE MPo(hecCHOHATLHOMY KOHCYJIBTHPOBAaHHIO KaK OJHOW U3
OCHOBHBIX (DYHKIIMH anTeK OCO3HAETCS BCE OOJBIINM KOJIMYECTBOM pykKoBomuTenei amrek [1]. Ilpuittu B
afTeKy, Kak IpaBujio, JICTYC, B TOM YHCIIC U MCHUXOJOTUYECKHU, YEM Ha MPHUEM B IOJHUKINHUKY. HO3TOMy
MHOTHE JIOJH MPENNOYUTAIOT MOTydaTh KOHCYIBTAMI0 NMEHHO B anTeke. JTo Oojee yao0HO, HOCTYIHO U,
YTO HEMaJIOBa)XKHO, OecruiaTHO. JlekapcTBEHHbIE cpeicTBa Oe3pelenTypHOro OTIYCKa IT03BOJISIIOT JIHOJSM
OBICTPO M SKOHOMHYHO PELINTh MHOTHE NpoOJIeMBl, H30eras HEHYKHOTo IOceIleHus Bpada. OgHako
UCIIOJIb30BaHUE OE3pelenTypHBIX JISKAPCTBEHHBIX CPEICTB, KaK M PELENTYPHBIX, UMEET PsJl OTPaHUICHHH.
XoTs Bce PEKOMCHAANU U MPEAYITPECIKACHUA COACPIKATCA BO BKIIAAbIIIAX, MpUjIaracMbIX K JICKAPpCTBECHHBIM
CPeACTBaM, OJHOTO 3TOTO OKa3bIBAaeTCs HE AocTarodHo [2]. Tak Kak Uil HPaBHIBHOTO MOHHUMAHHS
HHQOpPMAIMH, TPEJAOCTABICHHON Ha JIMCTKe—BKIAbIIIE, HE00X0AMMO (hapMaleBTUYeCKOe I MEAUIIMHCKOE
00pazoBaHWE; WHOT/A HHCTPYKIMHM HAMHCAHBl OYEHb MEJIKHM MIPH(TOM, IO3TOMY IICHXOJIOTHIECKUE
0COOCHHOCTH psZia TAIIMEHTOB OTPHIATEIFHO CKa3bIBAIOTCSA HA JKEJIAHUHM YUTATh JUIMHHYIO, ITOAPOOHYIO
MHCTpYKOuIo. [TalMeHT 9acTo HyKAaeTcs B COBETE OTHOCHUTEIBHO BHIOOPA M NMPABUIBHOTO HCIOJIB30BAHUS
0e3peLenTypHOTO JIEKapPCTBEHHOTO CpPEACTBAa. BeieAcTBHE ONMACHOCTH HENPAaBMWIIBHOTO HCIIOJIB30BAHMS
JIEKAPCTBEHHBIX CPEJCTB 0E3peLenTypHOro OTIYCKa pOJIb KOHCYJIBTATMBHOW MOMOIIM IPOBH30pa
OKa3bIBAETCS PeLIAoOLIEi.

Heanr unccaenoBanus: V3yunTh TEHICHIMH pPa3BUTHA (HapMaleBTUYECKOIO KOHCYJIbTUPOBAHHUS B
cTpaHax OJIKHETO B JabHETO 3apyOexbsl.

PesyabTaTsl U 00cy:KIeHHE

AKTHBHBI HMHTepec K ponu QapmarieBra (3a pydoexoM ¢GapMaleBT — CHEHUAIUCT C BBICHIMM
(apmareBTHIeCKUM 00pa3oBaHHEM) B CHCTEME OOIIECTBEHHOTO 3/[paBOOXpaHeHHs skcnepTsl BO3 mpossuim
Bo Bropoi mojoBuHe 80-x romoB XX cronerus [3,4]. OOpamienne k 3Toi mpoOieMe ObUIO BBI3BAHO
00€eCTIOKOEHHOCTHIO MHOTHX ANTEYHBIX OPraHU3alii OTHOCHTEIIFHO CBOETO MECTa B CHCTEME MEIUIIMHCKOTO
o0caykuBaHus. JTa OOCCMOKOCHHOCTh, B TMEPBYIO oOuepedb Oblia OOYCIOBICHA HaMETHBIICHCS B
WHIYCTPHATIBHO Pa3BUTBHIX CTpaHaX TEHACHIMEH paccMaTpuBaTh (apMarieBTa IMOYTH HCKIIOYUTEIBHO Kak
MIPO/IaBlia JIEKapCTBEHHBIX CPEJICTB, TaK KaK (DYHKIIMHU, CBSA3aHHBIC C MX U3TOTOBJICHHEM U B 3HAYUTEIHHOM
CTeNeH! MH(POPMHUPOBAHUE O HUX Bpayell B3sIM Ha ceOs NIPOM3BOJUTENH JIEKAPCTBEHHBIX cpeacTB. OnHaKo
9TH TEHJICHLMM HE COOTBETCTBYIOT MHTepecaM HM (papManeBToB, HU oOiiectBa B nenoM. VimenHo B 80—e
romel XX Beka ObUIM CO3/aHBl HEOOXOIMMBIC YCIOBHS Ui OOCYKICHHS OTOH mpoOieMbl Ha
MEXIYHapOJAHOM YpPOBHE. B 3TOT mepmon BoO MHOTHX CTpaHax HAaOMIOAANOCh CYKCHHE H3TOTOBJICHHS
JIEKapCTBEHHBIX CPEJICTB 10 3KCTEMIIOPAIBHON PELENType, M BBIIYCK JISKAPCTBEHHBIX CPENICTB NMPAKTUYECKH
MOJTHOCTBIO CTall OCYIIECTBIATHCA B YCIOBUSX IPOMBIIUIEHHOTOo mpom3BoiacTBa. Cdepa peanmzanmn
JIEKapCTBEHHBIX CPEJICTB ITIpeTepIiesia CyIeCTBEHHbIE N3MEHEHNs: B HEKOTOphIX cTpaHax (Smonms, CIIIA)
yIBEpAMIach NPAaKTHKAa HMX OTIyCKa BpadyaMH; paclIMpHUIAach peanu3aldst B OOIIEH TOProBo ceTu
(Hanpumep, B cynepmapkeTax); Oojiee MOMyJISIPHON CTana MpojAaxa JIEKapCTBEHHBIX CPE/ICTB IO MOYTE, a B
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mocneaHue rojapl — depe3 MHTepHeT[5,6]. OIHOBPEMEHHO YCIOXKHHIACH Pa3pabOoTKa W MPOHM3BOICTBO
JIEKapCTBEHHBIX CPEACTB, KOHTPOJIb MX KadeCTBAa, CHAOXKECHUE, PaCIpelelieHHE, BHIOOP M PAlMOHAIBHOE
ucrosb3oBanue. B Tex cdepax mgesATENbHOCTH, TAE€ TPajUIMOHHO JOMHHHUPOBAIM CIEHHAIUCTHL C
MEIWIUHCKUM, XHMHUYECKHM, SKOHOMHUYCCKHM OOpa30BaHHEM OII[yTHJAch MOTPEOHOCTh B PabOTHHKAX C
(apmareBTHIECKUM O0Opa3oBaHueM. TakuMm 00pa3oM, BO3HHMKIA CHTyalus, Korjaa Npo(decCHOHAIbHbIE
3HaHuA (HapMaleBTOB HCIIOJB30BAIMCh, HE B IIOJIHOM Mepe, MX HE NpUBJIEKAIM K HOBBIM cdepam
JEATENEHOCTH, TPEOYIONINM 3HAHUH CIIEIMATMCTOB ¢ (papMaIeBTHIeCKHMM 00pa3zoBanueM [ 8].

Ha nannyio npobnemy oOpaTuio BHMMaHHE NpodeccCHOHaJIbHOE 00beAnHEeHHne — MexIyHapoaHas
dapmarestrueckas opranmsarus (FIP — Federation Internationa Pharmaceutiqie) [7]. Ponu ¢apmarieBra B
CUCTEME 3/JpaBOOXPAHEHUS M Pa3BUTHIO KOHIEIIINU (apMarieBTHYECKHX YCIYT OBUIO MOCBSIIIEHO HECKOJIBKO
COBEI[AaHWHA KOHCYJIBTATHBHBIX TPYI CHEIHUAINCTOB, opraHu3oBaHHBIXx BO3 B coTpyaHmMuecTBe ¢
MexnynaponHoit dapmanesrnueckoit ¢enepanneii — FIP [8]. CormacHo EBpomeiickomy pernoHambHOMY
copemannio «Ponp QapmaneBra B po3HM4YHOH M OonbHM4YHOM anrteke» (Manmpun, Mcemanus, 1988 1.),
(hapMaLeBT SBISIETCSI KOHCYJIBTAaHTOM Bpada, IPUHIMAET y4acTHE B BEIOOPE JIEKapCTBEHHOTO CPENICTBA, IAET
PEeKOMEHJAaMK 10 WX palHOHAJBHOMY NPUMEHEHHIO, WIPacT BEAYIIYI0 pOJb B MPEAOCTaBICHUU
HHQOpPMAIMM ¥ PEKOMEHJAUWi TAlUEHTy, KACAlOUIMXCSl TPHMEHEHUs JICKAPCTBEHHBIX CPEACTB,
UHQOPMHUPYET MALMEHTOB O BO3MOXKHOCTH MOOOYHBIX 3 dekToB jekapcTBeHHBIX cpeacTs [9]. ITo MHEHMIO
yuacTHUKOB coBemanus «Conaepxanne dapmarun u Gyakiwn Gapmanesros» (Hero lemu, Muaus, 1988 r.),
B chepy IeATenbHOCTH (DapMaleBTOB PO3HMYHOW M OOJILHMYHOM anTeKn BXOAWT ydacTHE B pa3padoTKe
3aKOHO/IATEJIbCTBA O JICKAPCTBEHHBIX CPEJCTBAX, YYacTHE COBMECTHO C JPYTMMH MEJUIUHCKUMHU
paboTHHKaMU B pa3BUTHH c(epbl 31PaBOOXPAaHCHHSI.

Ha cosemanun «KauectBeHHbIE (hapMaleBTHYECKUE CITYXKOBI — I0JIb3a ISl TOCY/IapCTBa U 00LIECTBAY
(Toxmo, Smonmsa, 1993 r.) Oputa chopmymupoBaHa KOHIENNHs (apMareBTUIECKOH IOMOIIH, COTJIACHO
KOTOpO# IIaBHBIMHU B paboTe (apmMarneBTa J0JDKHBI OBITH HHTEpECH NanuenTa. PapMareBTniecKkas oMoIh
MIPEAIoJIaraeT Mpea0CTaBlIeHHEe NOCETUTENSIM JOCTOBEPHOI 1 0OBEKTUBHON MH(OPMALIUK O JIEKapPCTBEHHBIX
CpeAcTBax, y4yactue (apManeBTOB B pa3pabOTKe perIaMeHTHPYIOIIMX MpPaBHII, KAaCAIOMNXCsl 00ecTIedeH s
HacCeCJICHUA JICKapCTBCHHBIMU CPEACTBAMMU. CneﬂyeT OTMETUTb, YTO BIICPLIC MOHATUEC (((bapMaI_IeBTI/I‘-IeCKaH
nomouiby (anri. — pharmaceutical care) cranu ucmosp3oBats 3a pybexxom B Hadane 70—x rogoB XX Beka i
XapaKTepPUCTUKU  JAEATEIbHOCTH (dapMaleBTOB B OOJIbHMIAX M KIMHHKax. B To Bpems mox
(apMaleBTHIECKOW IOMOLIBIO TOHMMATN (apMaKOTEPalMio, MO3BOJSIONIYI0 JOCTHYb PE3YNbTaToB,
YIy4IIAoNIMX KauyecTBO JKM3HM TNallMeHTa, B KOTOpOH (apMaleBT HapaBHE C BpadyoM OepeT Ha ceOs
OTBETCTBEHHOCTh 3a 370pOBbe marmeHTta. [Ipu 3ToM (apmaineBTHyYeckas MMOMOIIL BKJIOYada B ceds He
TOJIBKO (hapMaKOTEpaINio, HO M PEUICHHE BCEX IMPOOIeM, CBA3aHHBIX C Ha3HAYEHHEM TOTO WM HHOTO
JekapcTBeHHOro cpezctsa[10]. B TeyeHne mepBOro AeCATHIICTHS KOHICHIHUSA (HapMaleBTHUCCKOW MOMOIIN
MOJIyYMJIa PA3BUTHE HE TOJIBKO B OOJBHUYHOM CEKTOPE, HO M PaclpoOCTPaHUIACh HA allTEYHbIE OPraHNn3aIuu
W crajla paccMaTpUBaThCs KAk ~albTepHATHUBAa TPaJUIMOHHOMY JIEKAPCTBEHHOMY OO0ECIEYEHHUIO.
OTAMuNUTENbHBIMY Y€PTaMU CUCTEMBI (hapMalleBTUUECKOM TOMOIIH SIBUIIUCD:

* HOBBI THII B3aWMOOTHOIICHHH — «TEPaNeBTUYECKHE B3aMMOOTHOLICHHUS» B IEMOYKE Bpad —
(dapMarieBTHUSCKHA PAOOTHUK — HAIIUCHT;

* y4acTHE CIICIHMAINCTa C BHICHIMM (apMaleBTHUECKUM 00pa3oBaHHEM B OOOCHOBaHMHM BHIOOpA
HEOOXOMMBIX JIEKAPCTBEHHBIX CPEZCTB, KOHCYJIILTHPOBAHHE ¥ O0yYEHHUE MAIIMEHTOB, MOHUTOPHHT U OI[EHKa
PE3yJIbTaTOB JIEKAPCTBEHHON TEPAITHH;

* IOCT)KEHHE KIMHUYECKUX PE3yJIbTaTOB IPH ONTHMAIBHBIX SKOHOMHUYECKUX 3aTpaTax;

* COBEPIICHCTBOBAHHE CHCTEMBI PACIpPEICICHUs JIEKapCTBEHHBIX CPEACTB (IIOJHOE YIpPaBIICHHE
Ka4ecTBOM H JIp.);

* ONTUMH3ALMS HHPOPMAIIMHU O JISKAPCTBEHHBIX CPEJCTBAX JJIsl HAaceJeHUs (COBEPLICHCTBOBAHUE €€
(hOpMBI U coiepKaHus Ha STHKETKaxX, WHpopMaIuu A moTpedureneit) [11].

MacmirabHoe npodeccruoHaIbHOE 00CyXIeHHe MPobIeMbl camosieueHus B crpanax CHI™ Hagamochk ¢
cepemuHabl 90-x rr. XX B. BakHOCTH pemeHus 3ToW mpobieMsbl Oblia 00YCIIOBIEHA M TEM, YTO MHCCHS
MHOTHX alTEYHBIX MPEIIPUATUI CTajla CBOJUTHCS TOJBKO K MOJIy4eHUI0 NpuObuIi. COlMaNbHBIH acliekT —
KakK MPEeBAIUPYIOMIMN — 3a 3TH oAbl ObUI IMpakTHYecKu yTpadeH. Kommepranuzamus (papMareBTHIECKOTO
pBIHKa NpHBENa K TOMY, YTO CTajlil HapyIIaThCs NPUHLMIBI pa3MEIleHHs anTeK, M3MEHHJIACh CTPYKTypa
TUIIOB aNTEYHBIX OpraHu3alMi o TPOM3BOACTBEHHBIX AaNTeK craja cocTaBiiaTe MeHee 10%.
[Mpoucxoasmue nepeMeHsl OCOOEHHO KOCHYIHCH IIOJIOKEHHUSI CENbCKUX alTeK, MX YHCIO B OTACNBHBIX
peruoHax COKpaTuiIoch Ha TPETh, elle CHiIbHee 000CTpHIIach MpodiieMa ¢ KaJapaMu.

B 90-e rr XX B akTHBH3MpOBaJach Hay4yHas ACSATEIBHOCTh B 00NacTn OE3pEeIenTypHOro OTIycKa
(BPO). B nocnennee necarunerne poccuiickue u kazaxcraHckue yuensle ([pemoBa H.b, Jlockyrosa E.E,
Makcumkmaa E.A, MomxkoBa JI.B, Cb6oea C.I', Ilepraesa K.JI, A6gymmma I'. m gp.) wu3yyamu
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MOTPEOUTENLCKOE MOBEACHHE ITOCETHTENEH anTek, NHPOPMAIMOHHBIE MOTPEOHOCTH NAalMEHTOB, Bpadel H
aNTEeYHBIX PAa0OTHUKOB, IPOBOIMIIICH UCCIeTOBaHUSA 10 pa3paboTke TpedoBanuii k JIC BPO u T.11.

AHanu3 Hay4YHBIX IMyONMKaIMK NOKa3all, 4YTO OTBETCTBEHHOCTH 32 COCTOSIHME COOCTBEHHOTO 3/10POBbS
MPaKTHYECKU BO BCEX Pa3BUTHIX CTpaHaX B OOJIbIIEH CTENEHH JEKHUT Ha MOTPEeOUTENIe TOBAPOB alTEYHOTO
accopTHMeHTa. Takxke clexyeT OTMETHTh, YTO YBENWYWICS MacmrTad mpoOnemsl, cBs3aHubii ¢ JIC
(nenpaBwibHbIH BeIOOp JIC, nobounsie 3¢ dextsr JIC, B3anmoaeiicreue JIC mexay coOoi U MUILEH, ONIMOKH
MEINIUHCKUX U (hapMareBTHUECKIX pabOTHUKOB Ha pa3HBIX 3Tamax ucmnoib3oBanus JIC u ap). K magamy
Tperbero Thicsumietuss BO3 u M®PD Obuin yerko chOpPMYIHpPOBaHBI HOBBIE TpeOOBAaHUS K
(hapmareBTHIECKUM pabOTHUKAM, IPHHUMAIOILINM YyJacTHE B MPOIIECCE JICUECHHS MallMCHTOB.

BrpIBOABI

Takum o0Opa3om Ha COBPEMEHHOM 3Tare Bce Oojiee BO3pacTaeT poiib (papMarieBTHUECKOro paboTHHKA,
0003HaYMIICS IIUPOKHUH KPYr BOIPOCOB B 00JIACTH (papMalleBTUYECKOr0 KOHCYJIbTHPOBAHMS ITOCETHTEINICH
arnTex.
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DOAPMANEBTUKAJIBIK KEHEC JAMY TEHAEHIUAJAPBI - DAPMAIIEBTUKAJIBIK
KOMEKTIH HEI'I3I'l JIEMEHTI PETIH/IE
AKnaparThIK 9/1ic 0i3re (papMareBTUKAIBIK YHBIMHBIH THIMJI1 )KYMBIC iCTEY1 YIIIIH OCBI OHIpJIeT1
XaJIBIKTHI I9Pi-TOpPMEKTEPMEH KaMTaMachl3 eTY/IIH JKaif-KyiiH FaHa eMec, JKAJITbI eNIeri (apMaIeBTHKAIBIK KEHEeC
Oepyni TaMBITY YpAICTepiH, COHaii-aK skahaHBIK TPEHATEPAI OiTy KOHE ecKepy KaxeT.
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Summary
Orynbaeva A.D., K.D.Shertaeva, Utegenova G.I., Department of Organization and Management of
Pharmaceutical Affairs. South Kazakhstan State Pharmaceutical Academy of Shymkent 1, gulnaraé4.64@mail.ru
DEVELOPMENT TENDENCIES OF PHARMACEUTICAL ADVICE AS A BASIC ELEMENT OF
PHARMACEUTICAL AID

The informational approach allowed us to establish that for the effective operation of a pharmacy
organization, it is necessary to know and take into account not only the state of drug supply of the population in
this particular region, but also the development trends of pharmaceutical consulting in the country as a whole, as

Keywords: pharmaceutical consulting, pharmacy, pharmacist, patient.
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PAZPABOTKA HHAUKATOPOB KOHKYPEHTOCHHOCOBHOCTH AITEYHBIX
OPI'AHU3AIONUN HA OCHOBE MAPKETHHI'OBOI'O AYAUTA

Pe3rome

Yenex u 3 dexTHBHOCTS (YHKITMOHUPOBAHUS ANTEYHBIX OPraHU3aINi M yAep)KaHWEe TO3WLIUN Ha
JIOKAJIbHOM (l)apMaIIeBTI/I‘-IeCKOM PBIHKE 3aBUCUT OT CTCIICHU OCBCIOMJIICHHOCTHM PYKOBOACTBA alTCK O
pealbHBIX W MOTEHLIHAIBHBIX MOTPEOUTENSIX, OCHOBHBIX KOHKYPEHTax, (hakropax, OINpPEIeIIONINX
KOHKYPCHTHBIC HNPCHUMYIICCTBA Ka)l(I[Oﬁ N3 HHUX. PYKOBO,Z[I/ITGJ'IL COBpeMeHHOﬁ aIrTeYHoOn OopraHmn3anuu
JOJIKCH yMeT]:. OLICHUBATh KOHKypeHTH])le Hpel/IMyLIleCTBa nu ypOBeH]) KOHKypeHTOCHOCOGHOCTI/I C TCM, lITO6]>I
pa3pabaTbIBaTh MPOTHO3HI M IUIAHBI CBOEH (PUHAHCOBO - XO3SMCTBEHHOW IEATENBHOCTH C WX YJ4ETOM Ha
OMKaNIIYIO ¥ OIIPE/ICNICHHYIO TIEPCIICKTHBEI

KioueBble ciioBa: WHIMKATOPHI KOHKYPEHTOCIIOCOOHOCTH, (paKTOPHI MPUBJIEKATEIBHOCTH, aHKETa,
IIOCCTUTCIINU

Ilesan ucciienoBanus.

OmnpeneneHne WHIUKATOPOB KOHKYPEHTOCIIOCOOHOCTH — aNTEYHbIX OpraHu3aliii Ha OCHOBE
MapKETHHTOBOT'O ayIWTa.

MarepuaJibl 1 METOABI.

MeTo10JI0THYECKYI0 OCHOBY MCCIIEOBAaHHS COCTABHIIM TEOPETUUECKHE U MPAKTHYECKUE BOIIPOCHI TI0
KOHKYPEHTOCIIOCOOHOCTH TPENPHUATHH, TPYIbl BEAYLIIMX YYEHBIX B 00yacTH (apManuy, MapKeTHHTa H
OKOHOMHMKH.

[IpeameroM wWcciienoBaHUs SBWINMCH: TIOKa3aTeld (PUHAHCOBO-XO3ANHCTBEHHOW JEATEILHOCTH
HCCIIEyeMBbIX alTeK, Pe3yabTaThl COIMOJIOTMYECKIX UCCIIEIOBAHUI.

B mpouecce mccienoBaHns HCHOJIB30BAHBI CIEIYIOIINE METOABI: MapKeTHHTOBOH, aHAIMTHYECKUH,
rpaU4YecKuii, CTaTUCTHYECKUH, COL[OJIOTMYECKHUH.

Pe3yabTaThl 1 00Cy:KaAeHHe.

Amnrteka TmpencraBisieT Cco0O0H cyObeKT (apMareBTHYECKOr0 phIHKA, KOTOPOMY CBOHCTBEHHBI
nmapaMeTphbl KOMMCp'—IeCKOﬁ OpraHu3aln U OpraHu3an CUCTEMbI 3APABOOXPAHCHUAA .

Ocobennoctt AO Kak 3JIEMEHTa CHCTEMBI 37paBOOXPAHEHHS CBS3aHBl C COXPAaHEHHEM W
YKpEIJIGHUEM 3/I0pOBbsl HaceleHHs.. B HacTosieM HCcclielOBaHUM HaMH PacCMOTPEHBI TOJIBKO IapamMeTphl
KOMMEpPUYECKOH OpraHM3alyy T.K. OLEHUTH BKJIAJ OPTraHMW3allMi B COXPAaHEHUH 370POBbS HAIMU JOCTATOYHO
TPYJHO MBI, OMHPAsCh HA MCCICIOBAHUS MPOBEICHHBIC HAMH M MHOTHMH POCCHACKAMHE yueHbiMu [1,2,3,4]
Ipeanarany pa3paboTaHHBIN HAMH MPOEKT HCCIIEI0BAHMS, IIPEICTaBICHHbIH Ha puc.l.

Kak BupHO W3 pHCyHKa, B HEM BBIACIEHBI 2 HampaieHUs, oOyciaBiuBaroniee (aKTopsl
KOHKypeHTocnocobHoctu AO:

- HCCIeI0BaHNE SKOHOMHYECKUX ITapaMeTPOB KaK WHAMKATOPOB KOHKYPEHTOCIOCOOHOCTH;

- HCCIIeI0BaHKUE COLIMANBHBIX HHUKATOPOB;

OKOHOMHUYECKHH KOMIIOHEHT KOHKYPEHTOCIIOCOOHOCTH O3HAa4aeT HAWIydIlee HCIO0Ib30BaHUE
TPYIOBBIX, MaTepUAIIbHBIX, JCHEXKHBIX CPEICTB M IIOJyYCHUS MaKCUMAaJbHBIX (DMHAHCOBBIX PE3YJIbTaTOB
JESITeTbHOCTH, YTO CLIOCOOCTBYET YCKOPEHUIO AOCTIKeHHA 1ieneit AO.

ConnasbHBIN KOMIIOHEHT JaeT OLEHKY YIOBJIETBOPEHHOCTH IOKymarened odciyxuBanueMm B AO, a
TaKXke MepcoHasa paboToi B JaHHOHU amlTeKe, 4TO HAIPSMYIO BIHSET HAa YPOBEHb JIOSUIbHOCTH KJIIMEHTOB M UX
KEJIaHUs TIPUXOJNTh B JAAHHYIO aNTEKy 3a JICKapCTBEHHBIMH cpeacTBaMu. DopMupoBaHue WHANKATOPOB H
rokasaresiel KoHKypeHTocrnocoOHocTn AO OCyIIECTBICHO Ha OCHOBE 00001IEHNsI HAYYHBIX YOIUKaLUii 110
n3ygaemMoi mpoobieme.

Hns BoisiBneHust HauOojee 3HAYMMBIX M3 HUX (AaKTOpPOB, HA3BAaHHBIX HAMHU HWHAUKATOpaMu
KOHKYPEHTOCIIOCOOHOCTH HaMH pa3paboTaHbl 2 BHJIA AaHKET, BKITFOYAOINIHE TTOJHBIH HA00p S3KOHOMUYIECKUX U
COLMAIIBHBIX MTOKa3aTelNeH.


mailto:gulnara64.64@mail.ru

OHTYCTIK KA3AKCTAH MEJHIJHHA AKATEMHACBI, XABAPIIIBI Ne4 (84) 2018 sicvin, TOM .

OreHka HHAMKATOPOB
KOHKYypeHTocrnocooHocTr AO

CoOIMOIOTHYECKHE AHanmu3 crienuanbHOMI

HCCIICIOBaHMS JIATCPATYPhI

e b

-4

dopMUpoBaHUE UHIUKATOPOB KOHKVDCHTOCHOCOGHOCTI/I

v A 4

DKOHOMHYECKHE CoumanbHsie
UHJUKATOPBI HHIUKaTOPBI
D¢ heKTUBHOCTH Y 10BIIETBOPEHHOCTH
NeSATETbHOCTH. Henoas MoKymnaTeJyeu (uepes
AKTUBHOCTH TOKa3aTen omnpeneseHne
TOProBO-(pUHAHCOBOTO Y0BJIETBOPEHHOCTh
aHanv3a. YPOBEHb TOPrOBOM -

CrpaTternyeckue HanpaBICHHS
HOBBIILICHUS YPOBHS
KOHKYypeHTocrocooHoctu AO

Pucynox 1 - Anzopumm uccnedosanus KOHKYPEHMOCNOCOOHOCIU ANMEUHBIX OP2AHU3AUU T

JUis monydeHUs pemnpe3eHTaTUBHBIX TaHHBIX (JOBepUTENbHas BeposiTHOCTH P=0,95 momyctumas
omnbka A=0,05) HaMH HCHOJB30BaHa METOJMKA MaJBIX BHIOOPOK, B COOTBETCTBMHM C KOTODPOH mpu
HEU3BECTHOM 00beMe IeHepalbHOl COBOKYIMHOCTH BbIOOpKa cocraBisfer 50 uenosek B ucciemoBaHuu
npuHIManu ydactue 50 pykoBomureneir AO/ 3aBeAylomue anTek W WX 3aMECTHUTENH, MeHemkepbl, 100-
MOTEHIUAIBHBIX NOKYMNAaTeNIel anTeyHbIX opranusanuii r. [lIsivkent.

CornacoBaHHOCTh MHEHHUI SKCIIEPTOB ONPEEIICHA C UCIIOIb30BaHIEM KOA((UIMEHTa — KOHKOPIaMH,
KOTOPBIN XapakTepu3yeT OJIN30CTh HHANBUIYIBHBIX MHEHHH KCIIEPTOB.

Opnako, mpu oOpaboTKe aHKeT HaMH OOHApy)K€HO, 4YTO IPAaKTHYECKH BCE IIOKa3aTelH
SKOHOMUYECKOH KOMMOHEHTHI OKa3aJINCh KOMMEPUYECKOW TalHOW. B cBs3M c yeM, HaMU COCTaBJIEH CIHMCOK
(baKTOpOB, BJIMAKOIINUX Ha KOHKypeHTOCHOCOGHOCTI) alTeéK W WX HUHTEpHpCTalus. Mab1 nojaracM, 4ToO
OTIpEIENICHNE JTaHHBIX WHIMKATOPOB MOMOTYT MEHEIKEpaM ONPENEINTh YPOBEHb KOHKYPEHTOCIIOCOOHOCTH
COOCTBEHHBIX alTEYHBIX OPraHU3alUil U IPUHATH BEPHOE CTpaTernyeckoe pemenue (tadom.1).
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Tabnuya 1- UHAuKaTOPHI IKOHOMHYECKOIl KOMIOHEHTHI KOHKYPEHTOCIOCOOHOCTH aNTeYHbIX

OpraHu3anuu

HNuaukaTopsbl

Pacuernl

Nupuxkatopos

1

2

3

(I1/3)*100% IT -npuObLIb OT peanu3anyy 3 -3aTpaThl 110 PeaIn30BaHHOMN MPOLyKIINH

PenrabensHoOCTD XapaxkTepHusyeT OKylnaeMoCThb H3/IEPKEK

PO AYKITHH(HU3IEPIKEK)

PenrabenbHOCTD (II/B)*100%  B-Belpyuka OT | XapakTepusyeT 3¢ PEeKTUBHOCTD
IpoJax peanu3anuu MpeIIPHUHUMA-TEIIbCKON EATEIbHOCTH

[Mpubbuh HAa OJHOTO
paboTHHKA

/9P YP-umcnennocts pabo-
TaIOINX

Omnpenensier 3QPEeKTHUBHOCTD HCIIOIB30BAHUS
TPYAOBBIX PECYPCOB

Peanuzanus Ha pyosas | B/3 (6) IToka3sbiBaer JOXOHOCTD OCHOBHOM
3arpar JIeSTEIbHOCTH
npuOsUIe Ha eaumHUNy | II/S S —miomans TtoproBoro | Ompenenser parHOHANBHOE HCIOIB30BAHHE
R QIEN 3aja TOProBo#i Iona M

Jenosas aktuBHOCTH AO
O0opaurBaeMoCThb B/K3 K3 -cpenneronoBas | Ilokas3pIBaeT, CKONBKO pa3 3a IEpPHUOA
KPEIUTOPCKON BEIMYHHA KpeIuTOpCKO#l | obopadnBaeTcs KpEeIUTOpCKAast
3aJI0JDKEHHOCTH 3aJI0JDKEHHOCTH 3aJJ0JDKEHHOCTD
O6opaurBaeMOCTh B/OC OC  -cpemnerojioBas | XapakTepu3yer CKOPOCTh oOpareHus
000pPOTHOTO KamuTaJla | BEIWYMHA 00OPOTHBIX CPEJCTB 000POTHBIX CPEJCTB
O60padunBaeMOCThb B/T3 (10) T3 -cpemneronoBas | [loka3piBaeT, CKOJBKO pa3 3a MEPHOL
3a1acoB BEJIMYMHA TOBAPHBIX 3aI1aCOB 000paYMBaIOTCS TOBAPHBIE 3aI1aChl

[TnatexecnocoOHOCTH

Koadpuupmenr TA/TO(11)TA-obopoTHbIE OtpaxkaeT CIIOCOOHOCTH IOTalaTh TEKYyLIHe

TeKyIIeil TUKBUIHOCTH

cpeactBa  TO-KkpaTKOCpOUYHBIE
o0s13aTenpeTBa

00s13aTenbeTBA 32 c4eT OOOPOTHBIX AKTHBOB

Koapuument
abcomoTHOH
JIMKBUIHOCTH

JAC/TO(12)1C—neHexHBIC
cpencTBa

OTpa>i<aeT CIIOCOOHOCTH IOTaIlaTh TEKYNIIUC
00s13aTENIbCTBA 3a CUET HAaMOOJIee JIMKBHUIHBIX
AKTHUBOB

Ilokazarenn OIICPALIMOHHOT'O0 dHAJIN3a ACATCIbHOCTH AO

Honsgs  MapKUHaAIBHOM
pUOBLTU

[(B-IT3)*100%]/(13) TI3 —obmme
HepeMeHHI)Ie 3anaTI:I

OtpaxkaeT yHOEIbHBI Bec NPHOBUIM H
MOCTOSTHHBIX 3arpat (Map)KHHaIb-HOM
TPHOBLIH) B BBIPYYKE OT MPOJAXKH

YpoBeHb 3amaca | (B-TB)/(14)Tb—touka 0e33y0Obl- | [Toka3piBaeT, Ha CKOJBKO IPOIEHTOB MOXKET

(uHaHCOBOH TOYHOCTH (B CTOMMOCTHOM | CHU3UTHCS 00beM PO JIaK, YTOOBI

MIPOYHOCTH BBIPKECHUH ) IPEINPHUATHIO YIAIOCh N30eXKaTh YObITKA
YpoBEHb TOProBOW HALIEHKU

Cpemnsis toprosas | (15)TH;—toprosas HalleHKa | XapakTepu3yeT CpeAHIOI II0 BCEM BHIAM

HalleHKa OAC—4ncIto O3UNNi C JTaHHBIM | TOBapOB  HAlEHKY,  HEOOXOAuMylo  Juis

ypoBHeM Hanenkn 00 ACTHAC
oo*

MOKPBITUS U3AEPKEK U MMOTyYeHUS TPUOBLTH

B mabn. S5ompagicensvt unouxamoput coyuanvroi komnonenmol KCIT AO.

HCHOJ’ILSyﬂ JAaHHBIC PaCUCThbl IO OIPCACICHUIO HWHAWKATOPOB KOHKypGHTOCHOCO6HOCTI/I MOXHO
OonpeaAcINTb YPOBCHDb KOHKypeHTOCHOCO6HOCTI/I KaXX0ro arte4yHoro y4pexxJaCcHus U opraHu3aiunu.

BriBoabI:

Takum 06pa3zoM, obGecriedeHHe KOHKYPEHTOCIIOCOOHOCTH SBIISICTCSI OCHOBHOW CTpPaTerHYeCKOi

3ajadeil J000ro mnpeAnpusTHs. JOCTIDKEHHWE KOHKYPEHTHBIX IIPEMMYIIECTB Ha pPbIHKA BO MHOI'OM
ompernensieTcsi KOHKYPEHTOCHOCOOHOCTBIO OpraHW3alliy, IPHPOJa KOTOPOH o0OyclIOBJIEHa HAIMYHEM
MHOXECTBa JIETEPMUHHUPYIONINX €€ BHYTPEHHUX W BHEIIHHX (pakTopoB. Uem ImMpe y opraHuzanud Habop
KOHKYPCHTHBIX MPEUMYIIECTB, TEeM Oojee OnaronpuaTHBIE TMPEINOCBIIKA OHA WMEET IS YCIICITHOM
JIeSITeIbHOCTH Ha HAIMOHAJILHOM U MUPOBOM PBIHKE UM OTJICJIBHBIX CETMEHTOB 3TOT0 PBIHKA.




OHTYCTIK KA3AKCTAH MEJHIJHHA AKATEMHACBI, XABAPIIIBI Ne4 (84) 2018 sicvin, TOM .

Tabnuya 5- Unankatopel conuanbHoii komnonenTsl KCIT AO

WHaukaTopbl Pacuernr WHaukaTtopoB
1 2 3
@DakTOpbl YAOBIETBOPEHHOCTH MIOKYIIATENEH
AccopTUMeHT Ya/l (16) Ya - gucmo pecnioHAeHTOB, | OmpenenseTr CTENeHb  yIOBJICTBOPEHHOCTU

YIOBJIETBOPEHHBIX acCOpTUMEeHTOM Y —
o0mee YHUCIO PECHOHACHTOB IS
n3ydaemont AO

ACCOPTUMCHTOM JICKAPCTBCHHLIX IIPCHIapaToB
AO

HGHOBaﬂ IIOJIMTHKA

U/9 (17) Yo —9mcno pecroHICHTOB,
YAOBJIETBOPEHHBIXIIEHOBOM MOJUTUKOMN

XapakTepu3yeT YpOBEHb YIOBICTBOPECHHOCTH
YPOBHEM II€H Ha JIEKapCTBEHHBIE NPENapaTsl

Mectopacnonoxxenne | Um/Y (18) Um —umcno pecrnonaeHntos, | Onpeaensier MIPOIIEHT MOKYTIaTeNeH,
YIOBJIECTBOPCHHBIX  PACIHOJIOKEHHEM | yNOBIETBOPEHHBIX MECTOPACIOI0KEHIEM
AO TOProBOM TOUKH

KagectBo Yo/l (19) Yo —umcio pecrnioHneHToB, | Onpenenser creneHb yAOBJIET-BOPEHHOCTH

o0CITyKUBaHUS YIOBIETBOPEHHBIX KAUECTBOM Ka4eCTBOM  OOCIyXH-BaHHS  (ITHYECKHE

HOPMBI NTOBEJIE-HHS)

YpoBeHb Un/Y (20) Yn —uucno pecroHzieHToB, | [IponeHT mokymarenel, YIOBIETBOPEHHBIX

npodeccuoHaIu3Ma YIOBIETBOPEHHBIX yYMEHHEM pabOTHUKOB OKa3aTh KOHCYJIbTATHB-

repcoHasa IpoheCCHOHATN3MOM IIepCOHaa HYIO IIOMOIb, MPEJIOKUTh 3aMEHY OTCYTCT-

ByrOHIuX B aCCOPTUMCHTE JICKAPCTBCHHBIX
CpCACTB

Pexum paboTe

Up/Y (21) Yn —umcno pecroHICHTOB,
YIOBJIETBOPEHHBIX PEXHUMOM PabOTHI
AO

Omnpenensier  CTENEHb  yIOBIETBOPEHHOCTH
peKUMOM  paboThl  (BpeMs OTKpPBITHSL H
3aKpPBITHS, IEPEPBHIBBI, BBIXOJHBIC THN)

Wnteprep Toprosoro | Uw/U (22) Uy —umcno pecrmoHAEHTOB, | [lokaspIBaeT MpOIEHT IOKYyIaTeNneH, yaoBieT-

3aia YJOBJIETBOPEHHBIX WHTEPbEPOM | BOPEHHBIX HMHTEPHEPOM  TOProBOro  3aja
TOProBOTO 3ajla (pacmono)keHue BUTPHH U OKOH, OCBEIICHHUE)

Brikiragka ToBapa Us/H (23) UB —umcno pecnoHAeHTOB, | OmpenenseTr CTENeHb  yIOBIECTBOPECHHOCTH

YAOBJIICTBOPCHHBIX BBIKJ'IaHKOﬁ TOBapa

BBIKJIQIKOW TOBapa (BBICOTA W OCBEIICHHE
BHUTpPHH, HAIMYHE CTEJUTAXKEH B 3a11e)

KoHcrpykius 3nanust Ux/Y (24) Uk —umciao pecrnoHAeHTOB, | [IpomeHT moKymarenaei, ymIOBJICTBOPCHHBIX
YZIOBIICTBOPEHHBIX WHCTPYKIOMEH | KOHCTpyKIued 3maHus (ymoOHBI  BXOf,
31aHUS HaJIM4YMe Nepul, HaHyCOB)

@DaxTOpPHI YIOBIETBOPEHHOCTH NepcoHana paboroit B AO

Mukpoxknumar B | Umx/Y (25) Umk —gucio | OnpenenseT MNPOIEHT  yAOBICTBOPESHHOCTH

KOJIJICKTUBE PECIIOHIICHTOB, YIOBIECTBOPCHHBIX | COTpYAHHKOB AQO B3aMMOOTHOLICHUSIMH C
MUKPOKIIMMAaTOM B KOJITIEKTHBE KOJJIETaMH, PyKOBOJHUTENEM

Pasmep  3apabotHoii | U3/ (26) U3 —uucimo pecnoHaeHToB, | [IpomeHt corpynHukoB AO, yIOBICTBOPCH-

TLIAThI YIOBIIETBOPCHHBIX 3apa00THOMN IIIATOW | HBIX YPOBHEM OIUIATHl TPYAA, CTUMYIUPYIO-

IIMMH BBITUIATAMHA

Pexum Tpyna Upt/Y (27) UpT —umcno pecrioHeHTOB, | [loka3piBaeT CTeNeHb  YIOBICTBOPECHHOCTH

YIIOBJIETBOPEHHBIX PEXKUMOM TpyHa PEXUMOM TpyAa (IPOIOKUTEIHHOCTh CMEHHI,
HAJIMYHE TIEPEPHIBOB B paboTe)
Opranusanus Yo/d (28) Yo —umcno pecnoHneHToB, | [IponenT cotpymHukoB AO, ymOBIETBOPEH-

pabouero mecra

YIOBJIETBOPEHHBIX
pabodero mecra

oprasuzanueu

HBIX  OpraHusamuei  pabouero  mecra
(ocHameHne, aBTOMaTH3aIMs pabodero Mecra)
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OpsbinbaeBa A.
Maructpant 2-ro roga o0y4yenus, FOxno-Kazaxcranckas menuiHckas akagemus, T.11siMkeHT. PeciyOnnka
Kazaxcran

OAPMAINEBTUYECKOE KOHCYJIbTHPOBAHUE 1 OTBETCTBEHHOE CAMOJIEYEHHUE
3A PYBEXKOM U B CTPAHAX CHI

AHHOTAIUS
AHanM3Upys JaHHBIE JINTEPATYPHBIX HCTOYHUKOB OJFKHETO W JaJbHETo 3apyOekbsi oOpariaeT BHUMaHHe
MIPAaBUTENBCTB JTUX TOCYIAPCTB HAa BAXHOCTH CAaMOCTOSITETILHOW 3a0O0TBHI JIIOAEH O CBOEM 3I0pPOBBE IS
HAIlMOHAJBHOTO  3/PABOOXPAaHEHMS B LEJIOM, a TaKke pPEKOMEHJalus O TMOJHOLUCHHOW HMHTErpaluu
(dbapManeBTHYECKUX paOOTHIKOB B CHCTEMY 3JIPABOOXPAHEHHUS.
Knwuegvie  cnoea: dapmayesmuueckoe  KOHCYTbMUPOBAHUE,0MBEMCMBEHHOE camoneuetue,
nepeoCmMoNbHUK, HAOACHCAWASI ANMEYHAS, NPAKMUKA.

BBenenne. CymiecTByrolas CHUCTeMa TPaXAaHCKOrO 000poTa JeKapcTBeHHBIX cpeactB B CHI
OpraHM30BaHa TAKUM 00Pa3oM, UTO JEKapCTBEHHBIE MTpenaparsl MPOJAI0TCS TOJIBKO B alTeKax. DTO 03HAYAET, YTO
mo0or YenmoBeKk (WM JIMIO, ACHCTBYIOIIEE B €r0 WHTEpecax) MpexIe YeM MOIYYHTh Ha PYKH JEeKapCTBEHHBIH
Ipernapar, BCTPETUT Ha CBOEM ITyTH CHeNHalicTa, o0iagaoniero hapManeBTHIecKuM odpazoBanueM. I HMeHHO
PabOTHUK TEPBOTO CTOJIA MOXKET OBITh €NMHCTBEHHBIM CIIEIHAIMCTOM, WMEIOIMIMM OTHOLIEHHE K (apManuud U
MEIUIIMHE, KOTOPOrO BCTPETAT HA CBOEM IIYTH JIIOAW, 3aHSBIIMECS CAMOCTOSTENFHBIM JieueHHeM. VIMeHHO
MIEPBOCTONIHUK OyAeT NPUHUMATh pelieHue 00 OTIYCKe JIEKapCTBEHHOIO INpernapara, UMEHHO OH MOXKET
HCIPaBUTh OMIMOKA B CAMOCTOATEIHLHOM ONpPENeSICHUH YEJIOBEKOM CBOEr0 MEIMLUHCKOIO COCTOSHHUS, B
JICKAapCTBEHHON Tepanuy, UMEHHO OH MOXKET HE JOIYCTUTh PasBUTHs HEOIAarompHsTHBIX mHocnenctsuil. Ho
o0nagaer oM CHENMaIUCT MEPBOro CTOja IOPHIMYECKUM MPaBOM IOCTYNATh TakuM obOpasom? OOs3aH JIn OH
BMEUIATHCS M TPUHATH yyacTue B camoniedeHun? J{iis oTBeTa Ha BONPOCHI 00paTHIICS K JEHCTBYIOUIMM IPaBOBBIM
nokymeHntaMm. Hampumep, «B mpaBmiax Haajgexameidl anTeyHod NpaKTHKHU JIEKAPCTBEHHBIX IPErapaToB Jyis
MEIUIIMHCKOTO TPUMEHEHHUS» TEPMUH «(PapMaIieBTHIECKOE KOHCYIbTHPOBAHKEY BIEPBBIC TTONYIHIT IOPHANIECKOE
ompenenenue.[65]

Tenmepr TOX OSTHUM TEPMHHOM TOHHMAIOT JOCTYN K HWH(GOPMAMH O TIOpSAAKE MPUMEHEHHS WIN
WCIIONB30BaHMSI TOBAPOB aNTEYHOIO ACCOPTUMEHTA, B T.4. O NMpaBWJIaX OTIYCKa, Cmoco0ax MpueMa, peKuMax
JO3UPOBAHMS, TEPAEBTUYECKOM ACHCTBUH, MPOTHBOIOKA3AHMSX, B3aUMOACHCTBIN JICKAPCTBEHHBIX MPENapaToB
IIPY OTHOBPEMEHHOM IIpUeMe MEXIy Co00i U (MiIn) ¢ MULIeH, MpaBIIax UX XPaHEHHUS B JOMAIIHUX YCIOBHSX.

Heab uccaeqoBaHusi: NPOBECTH aHAIM3 (HapMaLEBTHYECKOIO KOHCYJIBTUPOBAHHMS M OTBETCTBEHHOTO
camosiedyeHus 3a pyoexxoM u B ctpanax CHIT

Pe3ynbTaThl 1 00CyKICHHE

B TlpaBuiax Hajnexamied NpakTHKU (hapManeBTHUECKOS KOHCYJIBTHPOBAHUE MPEICTABICHO OJHUM M3
3TaNoB PO3HUYHON TOPrOBIM TOBapaMH anTedHoro accopruMeHta m MMH c nmpopaxelr n otmyckoMm. B sTom
MpHUKa3e B YHCIO OCHOBHBIX (YHKIWH (apMaleBTHIECKUX pPaOOTHHUKOB BKIIOYEHO B HH()OPMUPOBAHHS O
paloHaIBLHOM NIPUMEHEHUH JIEKAPCTBEHHBIX MPETapaToB B IENAX OTBETCTBEHHOI'O CAMOJICUEHHUS.

Takum 0Opa3om, (hapMalLeBTHI HE TOIBKO UMEIOT MPaBO, HO U 00SI3aHBI MIPEIOCTABUTH MPOPECCHOHANBHYIO
KOHCYJIBTAIMIO TIOKYNATeNsIM, KOTOPHIE 3aHHUMAIOTCS JICYEHHEM CaMOCTOATENbHO. OmpesesieHo, TaKue BBIBOIBI
MOT'YT BBI3BAaTh HErOJOBaHWE W HENOHMMAHWE y IPEACTaBUTENEH BpadyeOHOro COOOIIeCTBa, HO peanbHas OLCHKA
CUTYyaIlMM TaKoBa: YEJOBEK B cilydyae 3a00JeBaHUs OrpaHUYEH B BOSMOXKHOCTH OOPAaTUTHCS K Bpauy BCIEICTBUE
Ipo0JIeM ¢ JOCTYIHOCTHIO METULIMHCKON MTOMOIIM M BHIHYXKIEH 3aHUMaThcs camoiiedeHneM. Mudopmanus o Tom,
KaK IpPOBOJIUTH CaMoOJieueHHe, OOJBHOW MOXET IONy4UTh OT POJCTBEHHHKOB, 3HAKOMBIX, M3 Telle |
pamuomporpaMM, CeTH HWHTEpHET W OT (apMaleBTUYECKHMX paOOTHUKOB BakHa. B 3TOM ciydae poib
MIEPBOCTOJIbHUKA KaK €AWHCTBEHHOrO CIEIMaINCTa B IPOLIECCE OTBETCTBEHHOTO CaMOJICYEHHS CYIECTBEHHO
Bo3pacraer.[1,2]

Takum 00pa3oM, MOXKHO CKa3aTh, 4TO B Hacrosiiee Bpems B crpaHax CHI', rne peanmm3yroTcst mpaBuiia
QMP mpaBoBoe nosie papManeBTHUECKOr0 KOHCYIBTUPOBAHKS B 00IIeM Brae chopMUPOBAHO, ONpereeHa Poiib
(apManeBTHIECKOTO KOHCYJABTUPOBAHHS B OTBETCTBEHHOM CaMoledyeHHH. VIHTepeceH 3apyOeKHBIH OIMBIT.
Mexnynapoanast (apmanestrueckas deneparms (International pharmaceutical Federation - FJP) 11 centsops
2017 r omybsiukoBana Statement, B koropom oOpaijaeT BHUMAaHUS MIPABUTENILCTB TOCYAAPCTB U MEIUIIMHCKUAX
CTPaxOBBIX KOMIIAHWH Ha BaXHOCTb CAMOCTOSITETIBHON 3a0O0THI JIIOAEH O CBOEM 30pPOBBE ISl HAMOHAJIBHOIO
3PaBOOXPAHEHMs B LIEIOM. B TaHHOM JAOKYMEHTE COACPIKUTCS HACTOSTENbHAs PEKOMEHAAIMS O MOJHOLIEHHOH
MHTErpanun (QapmaneBTHIECKUX pabOTHUKOB B cHcTeMy 3xapaBooxpaHeHus. Ilom Cunkiep (PaulSinclair)
MPE3UJICHT CEKLIMU anTeyHbIX opranu3auuii B FJP, mpusen npumeps [loTnanaum, rae B antekax pearu3yeTcs
MPOrpaMMbl TTIOMOIIM TIPH HECYIECTBEHHBIX HEJIOMOraHusxX, a Tawke LlIBeiapuu, rae ¢apMareBTHYeCKUe
pabOTHHKH 3aJeliCTBOBAHBI B CHCTEME MEIUIIMHCKON COPTHPOBKH U OMPEAEIECHHUS MEAUIIMHCKOTO MapipyTa It
3aboseBimero uenoseka [3]
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VYka3aHHbBIC TOAXOABI MO3BOJSIOT CHU3UTH 3aTpaThl TOCYJapCcTBA, CBS3aHHBIE C OIUIATOM BpaueOHBIX
MEIUIMHCKUX YCIYT, a TaKkKe YMEHBUIUTh 4YacTOTy oOpamieHuii OOJbHBIX K BpauaM «HE IO Ha3HAUEHMIO»
Statement FJP 6asupyeTcsi Ha BBIBOAX, H3JIOKEHHBIX B JIOKIaAe: «ANTeKa Kak MEepBBIi IIar Ha MyTH K MOMOIIH:
romoras JIosM ObITh Goliee 310poBbiMEy» («Pharmacy as agate way to care: Helpiry people to wards better
healthy), ony6ankoBanzoMm B Mapte 2017r. B 3TOM 10KyMeHTE cOOpaHbl (PaKThl, CBUACTEICTBYIOIIHE O BAXHOCTH
YCIIYT, OKa3bIBaEMBIX (hapMaleBTHUCCKIMH PaOOTHHKAMU JIIOISAM, CAMOCTOSTENIBHO 3a00TSIIHECS O 37I0POBBE, O
1071b3€ 3TOrO IS CUCTEMBI 3/IpaBOOXPAaHEHHs B LenoM[4].

B monroroBke 3TOro J0KIIaa y9acTBOBANIH WieHbl FJP U3 pasmiuHbIX cTpaH, Takux Kak BemukoOpurtanus,
Hunepnaunei, TaiiBanb, Muaus, Kocra-Puka u ap, B.1.4. Poccus — pernoHasbHas OOLICCTBEHHAS OpraHHU3aIlus
«MockoBcKoe (apMaieBTHYEeCKOe O0IIECTBO», KOTOPOE elie BKIUeHO B rpynmny FJP mis moaroroBku nokmiana.
Posb mpoBH30pa Tpy BEIOOPE MPOIYKTa TepareBTHYeCKas 3aMeHa 1 TeHeTHueckas 3ameHa. (« The pharmacist Inter
change and Generic substinution» [5,6]

Takum 00paszom, cieayeT Npu3HaTh, 4TO B HacTosIee Bpems B crpaHax CHI', B Tom uncne u B Kazaxcrane
HEIOCTATOYHBIA YPOBEHb JOCTYITHOCTH MEIUIIMHCKOW TTOMOIIM SIBISICTCS. OJIHOW W3 OCHOBHBIX IPHYHH,
BEIHY)KTAIOIIMX MNpHOErath K caMoiedeHHto. IIoBBINIEHHE MOCTYIHOCTH MEIMIIMHCKOH IOMOIIM TpedyeT
ONTHMH3AIMH CYLIECTBYIOIIEH HH(MPACTPYKTYphl, AIS 9ero HEoOXOMMMBI Kak ()MHAHCOBBIE CPEJCTBA, TaK U
olpesieNiecHHOe BpeMs. B CymiecTByIomel pealsHOCTH MMEHHO (hapMaleBTUYECKHE PA0OTHHKU SBISIOTCS TEM
Ba)KHBIM 3BEHOM CHCTEMEBI 3IpaBOOXPaHEHHsI, KOTOPOE CIIOCOOHO 3HAYHTENBHO YIIYIIIUTh KAYECTBO CaMOJICUCHUS
1 00e301acuTh ero.

BeiBoabl. Takum o0Opa3oMm, cucreMa (hapMaleBTUIECKOH IMOMOIIY BHEIPEHAa BO MHOTHX CTpaHaxX MUpa B
BHUJE ompeeneHHbIXx Mmoxaeneil. [Ipm 3ToM B KakgoW cTpaHe, BHEAPUBIIEH WU BHEAPSIONICH KOHIIEIIHIO
(dapMaleBTUYECKO MOMOIIM B MPAKTUKY 3IpaBOOXPAHEHMs, HCIONb3YyeTCs MOAENb, YYHTHIBAIOLIAs
HalyoHanbpHylo crenuduky. Ho obumm ams 3Tux Monenei sBiusercs To, 4To:

1. OHM HampaBleHbl Ha YIy4llIEHHE I[IOKa3aTelell KadecTBa >KM3HM TMAlMeHTa MpU OKa3aHUU
(bapmaLeBTH4YECKOH TOMOILH.

2. VI3MeHeHHs, TIPOMCXOAAIINE B CHUCTEME Bpay- MAlUCHT- (hapMaleBTUUCCKUH PaOOTHHK, OKa3bIBAIOT
BIMSHHEC Ha HEOOXOIMMOCTh W3MCHEHHS CTaTyca W pACIIMPeHUs IOMHOMOYMiT (apmameBTa BO MHOTHX
rocylapcTBax. 3a IMOCNEJHUE TOIBl B 3aKOHOJATENLCTBO PsiJia CTPaH BHECEHBI IOMPABKU, OJarofaps KOTOPHIM
(bapmanieBTHUECKHE paOOTHHKY MPHOOPETAIOT MpaBa HE3aBUCHMBIX OT Bpadyei CIIEIUaICTOB.

3. Lens mHOOPMUPOBAHUS O JIEKAPCTBEHHBIX CPEACTBAX OE3PELeNTypHOro OTITYCKa — 3TO COMACHCTBHE
MpaBUJIBHOMY, Oe30macHOMY U 3(PQPEKTHBHOMY MX MpHUMEHEHHUI0. (st ObicTporo M 3¢ (GEKTUBHOTO MOTyYCHUS
HeoOXomuMol WHGpOpMAaUK OT MoceTUTeNns (apMaleBT IODKEH 3a/aBaTh KOHKPETHBIE BOMPOCHI B CTPOTOM
nopsiaKe. YKa3aHus 10 IpueMy 0e3pelenTypHbIX JIEKAPCTBEHHBIX CPEICTB JODKHBI OBITh YETKUMHU U MIOHATHBIMU,
IIPU DTOM OXBAaTHUTh HECKOJIBbKO HamOoJee BAKHBIX MOMEHTOB HAaMHOTO JIy4llle, YeM 3arpy3uTb IMOCETUTEIS
60nbIINM 00BbEeMOM HH(OPMALIHH.
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Annotation
Orynbayeva A.
Department of Organization and Management of Pharmaceutical Affairs. South Kazakhstan State medical Academy of
Shymkent, gulnara64.64@mail.ru
PHARMACEUTICAL CONSULTING AND RESPONSIBLE SELF-MEDICATION ABROAD AND IN THE
CIS COUNTRIES

Analyzing the data of literary sources of the near and far abroad draws the attention of the governments of these countries
to the importance of self-care of people for their health for national health care in general, as well as a recommendation
for the full integration of pharmaceutical workers into the health care system.
Key words: pharmaceutical counseling, responsible self-medication, first-patient, proper pharmacy practice.

Oprbinbaena A.
Maructpant 2-ro roga o0y4yenus, FOxno-Kazaxcranckas menuiackas akagemus, T.11IsiMkeHT. PecryOnnka
Kazaxcran

PA3PABOTKA AJITOPUTMA KOHCYJIbTUPOBAHUSA ®PAPMAIIEBTAMM IIPU PEAJIN3ALINHN
BE3PELEIITYPHBIX IEKAPCTBEHHBIX CPEJICTB

AHHOTAN S

Ceituac kak HHKOrJa pacteT NPOPECCHOHATBHAS OTBETCTBEHHOCTh CICIIMAIMCTOB AamTeK, 3aHATHIX
peanm3anuell JekapcTB: Bce Ooiee 3HAYMMBIM CTAHOBUTCS BHHUMATEIBHOE OTHOIICHHE K 3alpocaM MOCETUTENS,
YMEHHE OCYILECTBIISITh KOMIIETEHTHBIE PEKOMEHAAIMU MPU OTITYCKE JIEKAPCTBEHHBIX CPEICTB Oe3penenTypHOro
ornycka. C 1enplo U3ydeHUsT BCeX acleKTOB (papMaleBTHYECKOro KOHCYJIbTUPOBAHUS B alTEYHON OpraHW3alluf
OBUTIO TIPOBE/ICHO HM3yveHue MHeHus notpedutened antek FOKO, Ha ocHOBe yero Obul pazpaboTaH — oOLIUit
aNrOPUTM KOHCYJIBTHPOBAHUS TIOCETUTEIS allTEKH TPH PeATM3alliH JEKApCTBEHHBIX CPEACTB 0e3 perenTa Bpada

Knrwouegvie cnosa: 6espeyenmypuvlii omnyck, camoneuenue, @dapmayesmuieckoe KOHCYIbMUPOSaHue,
dapmayeem-nepsocmonvHux

Heaso uccienoBanus SBIsETCs pa3paboTKa METOAMYECKUX MOIXOJI0B U aITOPUTMa KOHCYJIBTUPOBAHUS
(hapMarieBTaMu Ipy peanu3anrn 0e3pelenTypHbIX JIEKAPCTBEHHBIX CPEJICTB U UX BHEAPEHUE B YUeOHBIN mpolecc
Y TIPaKTUYECKYIO JEATEIbHOCTh (hapMaleBTOB-IIEPBOCTOIHHHUKOB.

Marepuajibl H METOIBbL..

IIpeaMeroM HcClenoOBaHUS — SIBIIIOTCS — PE3YJIbTaThl  CONMOJOTHYECKHX HCIEOBaHMHA MO0  TeMe
HCCIIEJOBaHUSI.

B mpomecce wnccnenoBaHUs HMCIONB30BAaHBI CIEAYIONIME METOABI: MAapKeTHHTOBBIH, aHAaJUTHYECKHUH,
CTaTUCTUYECKUM, COLIMOJIOTMYECKHUI, KOHTCHT-aHAaIIN3.

Pe3yabTaThl 1 00CyKIeHHEe

C nenplo M3y4eHMs BCEX acleKTOB (hapMalleBTUUECKOr0 KOHCYJIbTUPOBAHHS B alTEYHOW OpraHM3aluu
ObUIO TIpOBeleHO u3ydeHne MHeHus mnorpedureneil antek HOKO. [lns mnpoBeaeHMs COIMOIOTHYECKOro
WCCIICIOBaHUsT HaMK pa3paboTaHbl 2 aHKEThI: AHKeTa | JUIs TIOCeTHTENeH anTek, aHKeTa 2 Ui Bpadel 3KCIIepTOB.
B nanHOM pasnene npuBOAATCS pe3ysIbTaThl aHKETHI |

H3BecTHO, 4TO Ha KAa4eCTBO KOHCYJIbTHPOBAHUS OKA3bIBACT BIIHMSHHME KBATA(DHKAIMS CIICIHAINCTA U €ro
npodeccroHaTbHBIE M MOpaIbHBIE KauecTBa.

Iposenen omnpoc cpeau 50 moceTutenei anTek (aHKETHPOBAHKE), B PE3YJIbTaTe KOTOPOTO BBELSICHHIIOCH UX
MHEHUS O (apMareBTax B UCCIEAYEMBIX anTekaX. bpUIo M3ydeHO pacmpenelieHue PeCHOHISHTOB 0 BO3PAcTy U
TeHJIEPHBII COCTAB, a TAKIKE UX COLMATBHOE TIOJIOKEHHE.

AHanu3upys MHEHHS PECIIOHIEHTOB HAMM COCTaBJICH NEpedyeHb TPEOOBaHUI K MOPTPETY COBPEMEHHOTO
(bapmanenra. DapMarieBTHYCCKUH CIICIIMAIIHACT:

- 00513aH UMETh BBICOKYIO KBATU(HUKAIIHIO;

- coBeTHl (papmalieBTa JOJKHBI BHI3BIBATH JIOBEPHE;

PecrnoHIeHTHI CUMTAIOT, YTO OHM MMEIOT TMPaBO Ha MONYYCHHUS JOMOJTHUTEIBHON MH(GOPMAIIMK B anTeKe.
Crnenmanuct o0s13aH 00BCHUTH ycIoBUs xpaneHus JIC B TOMAIIHUX YCIOBHSIX.

- 00s13aH 3HAKOMHTH ManuenTa ¢ nericteueM JIC Ha OpraHu3M 4eoBeKa, X J03aMH, aHAIOTaMu;

- JOIDKEH OBITh KOMIIETEHTHBIM, MpodeccnoHaNbHBIM, HeOE3pa3IMIHbBIM, CONEPEKHUBATh U KAYECTBEHHO
BBITIOJIHATH CBOW OOS3aHHOCTH.

- 00pa3 ¢apMarieBTa aCCOUUMPYETCS C YECTHOCTBIO M TOPSA0YHOCTBIO;

- 00s13aH TpoMnaraHMpPOBaTh 3/I0POBBI 00pa3 KU3HU;
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Bcemupnas opranuzanus 3apaBooxpanenus (BO3) ompenenuia MOHSATHE OTBETCTBEHHOTO CaMOJICUCHHSI
KaK KOMIUICKC Mep, IPEIITPUHUMACMBIX OTICIBHBIMU TPAKAAHAMHU, CEMBbSIMH U COOOLIECTBAMHU JUTS YKPETIJICHUS
3[0POBbsl, HPOQMIAKTHKA K JICYCHHUs 3a0O0JICBaHHi, a TaK)Ke BOCCTAHOBJICHHUS 3J0pOBbsl mociie Ooie3Heil
(puc.2)[1,2,3].

OTBETCTBEHHOE CaMOJICUCHUE BKIIIOUACT

/ \

CoOmonenue |
€KOMEHIaLui 1o

p ITpuBepXKEHHOCTD K CaMOKOHTpOJIb PasymHuoe

3I0pOBOMY obpazy .

KHH PCKOMCHI0OBAHHOU rnapaMeTpoB MPUMEHEHHE
BpadoM COCTOSIHUS Oe3pelenTypHBIX
MeIUKaMEHTO3HON 30pOBBS,B.T.4 JI.C
Tepanuu

Pucymm - OcHognvle RPUHUUNBL OMEEMCMBEHH020 CAMO1EYCHUS

OT XOpowHX pe3yabTaTOB BHEIPEHUS KOHIIEMIUH OTBETCTBEHHOT'O CAMOJICUCHHUS 3aBHCHUT W YCIICITHOE
HSKOHOMHYECKOE pPa3BUTHE TOCYJapCTBa, TaK KaK HENb3sS pPacCMaTpHBaTh 3A0POBbE HCKIIOUUTENHFHO Kak
COLMAJIbHBINA (haKTOp: 3I0POBOE HACENEHHE HMMEEeT BaKHOE 3HA4YEHHE s OOecrevyeHHs YCTOHYMBOIrO pocTa
9KOHOMHKH [3].

M3yuenue cymiecTByromed NpaKkTUKH HH()OPMAIIMOHHO-KOHCYJIbTAIIMOHHOTO comnpoBoxiaeHust bPO JIC,
rpoBeieHHoe Hamu, B [lIpiMKeHTe — mokasano, uro 64% nauuentoB npuodpetanu JIC wiy nonydaiu OTBET O €ro
OTCYTCTBUHM 0€3 KaKuX-IMOO JOMONHHMTEIBHBIX BOIPOCOB M Pa3bsCHEHHWH CO CTOPOHBI (hapMaleBTHYECKOTO
paboTHHKa, cooTBeTcTBHE OTIyIIeHHBIX JIC odpmmuansHoMy nepeunto JIC BPO 6suto mpusHano Tomeko B 62%
ciryqaeB. DTO MO3BOJMIJIO HaM CHENaTh BHEIBOJ O TOM, YTO JAJICKO HE BCE CIICIMAIHMCTHI (DapMaleBTHUECKOro
po( IS TOTOBEI OTBETCTBEHHO HON0MTH K orirycky BPO JIC, ¢ Tem, 9To0BI 0 MHHIMYyMa CHH3HTH PHCK OT HX
mpueMa, Ooree TOro, IMeeT MECTO HapyIIeHHE COOTBETCTBYIOIINX HOPMATHBHO-IIPABOBBIX JJOKYMEHTOB B CHITy X
HEe3HaHWs W/WIM UTHOPHUPOBAHUSI.

Ha ocHOBaHuM MPOBEACHHBIX HAMH COLIMOJOTMYECKUX HccienoBanuid B 2017 r., ObUIO YCTaHOBJICHO, YTO
WCHBITHIBAIOT TPYIHOCTU MPU OOLIEHHUH ¢ marueHTamu 25,8% crneuuanicToB, OCO3HAIOT HEJOCTaTOYHOCTb CBOMX
3HaHuil a5 pabotsl B cucreme bPO 22,6% cnenuanucros. B To ke Bpemst, 81,3% pecroHAEHTOB CO3HAIIMCh, YTO
MHOTJa BO3HHUKAIOT TPYIHOCTU IIPU OKa3aHWU KOHCYNbTalUMM No npuMeHeHuio (BBeaeHuro) JIC, Gonee 50%
CIIEIMAITIICTOB HUCIBITHIBAIOT TPYAHOCTH, OKa3bIBast KOHCYJIBTAIMH IT0 KOMIIPECCHOHHBIM MEIUIIMHCKIM H3/ICITHSM,
31% - mo cpeactBam u3MepeHHs JAaBieHus 68,5% - MO cpeacTBaM JieueOHOH KOCMETHKHU. VICHBITHIBAIOT
HEJOCTaTOK B HMH(OPMAIMOHHO-CIPABOYHBIX Marepuanax 37,5% cnemmamuctoB. Bonee 46% cnenmamicros
yKa3aJ Ha TO, YTO UM HE XBaTaeT BPEMEHH Ul OOLIeHWs ¢ mamueHTamu. IlomaraioT, 9To WX IpaBa — IIpaBa
CrermanicTa - He samumnieHsl 39,1% dapmanestudeckux padorHnkoB. Kak mpasmio, ymemieHHe HpaB, MO HX
MHEHUIO, BBIPAKAETCS B PEXKUME UX PabOTHI, OIJIaTe U CTUMYJIHPOBAHUH Tpyaa. CIUTAIOT, UTO IpaBa MalleHTa He
3anuIeHs! 43,8% CIIeuaaucToB.

HcnBITBIBAlOT 4yBCTBO HEYNOBJIETBOPEHHS OT TOTO, 4YTO HMX KOJUIETH HE COOJIONAIOT HOPMBI
(dapMaleBTUYECKON 3THUKM U JEOHTOJIOTMH BO MMS IoidydeHus mpubbu 11,5% crenmanucro, ¢ 3THM  OHHU
CBS3BIBAIOT yXOJ (OTTOK) CICIUATUCTOB (hapMarieBTH4ecKkoro npoduist u3 antek. OTMeuand CHIbHOE YTOMIICHUE
IIPU HEPALIMOHAILHOM paboueM pexxume 79,9% criennanucros.

Taxum 00pa3oM, pe3ynbTaThl IPOBEICHHBIX HAMU HCCIIEJOBAHIH MO3BOJIMIIM YCTAHOBHTH HECOOTBETCTBHE
MEX/y BO3PACTAIONIMMH 3allpPOCaMH ITOTpeOUTeNIed U YPOBHEM 3HAHMII CIICIHAINCTOB, BBIIBHTH JOMHHAHTHEIC
mpo0OJIeMBbl B MX 3HAHUSAX M yMEHHsAX. Ha OoCHOBaHHMHM BCECTOPOHHETO aHAIM3a PabOTHI CIIENHUAIHNCTOB B CHCTEME
BPO Hamm OBUI cremaH BBIBOJ O TOM, YTO TOTOBHOCTH (hapMaIleBTHYECKHX PAOOTHHKOB K 3()(EeKTHBHOMY
BBIMIOJTHEHHIO CBOMX (DyHKIMI 00yCIIOBIIEHA KaK OOBEKTHBHBIMH, TaK M CyOhEKTHBHBIMH IIPHIMHAMH.

Hamu 17151 noBeeHyst kagectBa GapMarneBTUIECKOro KOHCYTbTHPOBAHMS M YPOBHSI 3HAHUH CHEUAIICTOB
pa3paboTaH anropuT™M KOHCYTETHPOBAHMS TIOCETHTENEH aNTeK MpH peaTi3alin O0e3pelenTypHBIX JIEKapCTBEHHBIX
CPEACTB.

Tak, cocTaBieH IepedeHb 4acTO BCTPEYAEMBIX BONPOCOB, KOTOPHIE HOHKHBI OBITH OLIEHEHBI MO CTEHEHU
BaKHOCTH DKCIIEPTaMH. DKCIEepTaMu SIBUINCH Bpaul — TepaneBThl MOIUKIMHUK T. [IIbiMkeHTa. B skcnepumMente
npuHst - ydactue 20 Bpaued pasHOIl kBanudukaiuM (UCcIeOBaHUE AHOHUMHOE aHkeTa Ne2-aHkeTa
IIpUJIaraercs.)

ITpennoskeHo BpauaM — 3KCIIEpTaM OLIEHUTh CTEIEHb BaXKHOCTH B O6ayutax oT 0 1o 100 kaxxgoro Borpoca 1no
IIPeIOCTaBIIIEMOH HAaCEeTIeHNIO HH(OpMAIHH.

B xome mccrenoBaHMM HaMH BBISBICHO, YTO JUIA Bpaded OSKCHEpPTOB Hamboliee BaKHOW SBISETCS
nH(popManust o Hammyuy amneprud Ha JIC, obparmancs 1v ManpeHT K Bpady, IPOBOAMICS i mpueM npyrux JIC,
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cnocod mnpumeHenuss JIC, OIUTENBHOCTH JIEUCHUS, NPOTHBOMOKA3aHUsS, MOOOYHBIE pPEaKLMH, CIydau
HEMEAJICHHOTo oOpalleHus K Bpady, 71032 ¥ KOJIWYECTBO JI03 B YNAKOBKE, YCIOBUS XpaHEHHUs. Tarke SKCHEpTh
[IOCUUTAIN HEOOXOOUMBIM YTOUHEHHE INPOMOKUTENLHOCTH 3a00NeBaHUsl M IPEAOCTaBICHUE HH(YOPMALMU O
Mepax MpeIoCTOPOKHOCTH, B3auMoieicTBre ¢ npyrumu JIC, Muinei, aaKoroid, HUKOTHHOM, 00 OpraHM3alid —
npousBoauTene, cpoke rogHocty. JIC 6e3 penenra Bpaya.

Pa3paboTaHHbIi HAMH QJITOPUTM COCTOMT M3 3 3TarmoB. Ha mepBoM aTare OCyIEeCcTBISIETCS OICHKA JKaIo0
TIAIMEHTA JUTS OTIPEEITICHIS BO3MOXXHOCTH OKa3aHUs (papMalieBTUIECKOM TTOMOIIH I HAIPaBJICHUS AUEeHTa K
Bpauy.

Ha BTOpom sTamne ocymectsisiercs Beibop JIC ¢ ydeToM Tpymin MOBBILIEHHOTO PUCKA Pa3BUTHS MTOOOYHBIX
peakuui.

Bropoii 3tan Brmouaer BbIOOp Oe3perientypHoro JIC (¢ yuetom Bo3pacta, OEpEeMEHHOCTH KOPMJICHHS
IPyAbIO, QUIEPrHH, (apMaKOTepareBTHUECKOH TIPYNNbI, OXHOBPEMEHHOIO IIpHeMa JApYrHX JEKapcTB,
CONYTCTBYIOIIMX 3a00J€BaHUI M COIOCTaBIEHMS UX € MOOOYHBIMH peakimsmu JIC rpynmbl, oXHOBPMEHHOTO
mpueMa Jpyrux JEKapCTB, COMYTCTBYIONIMX KX C MOOOYHBbIMH peaknusmud JIC,cCTOMMOCTH, OpraHu3ailud —
IIPOU3BOUTENIS).

Tpetuit aTan npeaycMaTpuBaeT Mpea0CTaBIeHUe HHHOPMAIIMH TI0 CIIOCO0Y MPUMEHEHHS Oe3pelenTYpHOrO
JIC, nnauTenbHOCTH JIEUEHHs, MepaM MpPEIOCTOPOKHOCTH; O €ro B3aWMONCHCTBHM C MHINEH, aIKOTOJIEM,
HUKOTHHOM, XpPaHEHHH B JIOMAIITHIX YCIIOBHSX, HCIIOIBb30BAHIH B ITPEEIaX YCTAHOBIEHHOTO CPOKA FOIHOCTH.

I'maBHBIM y4acTHHKOM TIpoIiecca CaMOCTOsTeNbHOro npuMmeHeHust JIC sBisiercss caM TOTPeOHTENb, OT
OTBETCTBEHHOCTH M MEAWIMHCKOH T'PaMOTHOCTH KOTOPOTO Tarkke 3aBHCUT Oe3omacHOCTh JjedeHus. 80%
(hapMaIrieBTOB CUMTAIOT 11€7I€CO00PA3HBIM MTPOBEACHHE HEOOX0MMOK NH(OPMAIIMOHHON PabOTHI.

JaHHBI aaropuT™M B BUAE PA3JaTOYHOIO MaTepHaia MpeajokeH (apmaneBTaM — MEepPBOCTOIbHUKAM
HCCIIEOBaHHBIX aNTeK.

BriBOABI:

Pa3paboTaHHbIi aITOPUTM KOHCYJIBTHPOBAHUS MOTpeOUTENCH Oe3pelenTypHbIX JIEKAPCTBEHHBIX CPENICTB,
CJIEIOBAHUE KOTOPOMY MO3BOJIUT BBIABUTH MAIIMEHTOB, OTHOCAIIUXCS K TPYIIIaM MOBBIIIECHHOIO PHUCKA.
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Now more than ever grows the professional responsibility of pharmacy specialists engaged in the sale of
drugs: attention to the visitor’s requests, the ability to implement competent recommendations when selling non-
prescription drugs is becoming increasingly important. In order to study all aspects of pharmaceutical consulting in
a pharmacy organization, a survey was conducted of the opinion of consumers of pharmacies in the South
Kazakhstan Oblast, on the basis of which a general algorithm was developed to advise a visitor to a pharmacy
when selling medicines without a doctor's prescription
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14


mailto:gulnara64.64@mail.ru

OHTYCTIK KA3AKCTAH MEJHIJHHA AKATEMHACBI, XABAPIIIBI Ne4 (84) 2018 sicvin, TOM .

CEKUIUSA «BUOTEXHOJIOTUSA U HAHOTEXHOJIOI'USA: B3I'JIsII B
BYAYIIEE»

uUDC 617-7

Gorodnichev K. 1. 3rd course, medical faculty; Horak K. 1. 3rd course, medical faculty; Karizhskaya L.S. 3rd
course, pediatric faculty, Peltikhina O. V., 3rd course, pediatric faculty, Morozov A. M. Assistant of Tver State
Medical University, Tver, Russia.

Scientific director: Morozov Artem Mihajlovich, Assistant of the Department of General Surgery of Tver State
Medical University, Tver, Russia.

BIOPROSTHESIS AT THE MODERN DEVELOPMENT STAGE

Pe3rome
CTaTLH IIOCBJIIICHA paSBI/ITI/II-O TeXHO.]'[OFI/lﬁ 6I/IOHI/ILICCKOF0 HpOTe3I/IpOBaHI/I${, ux yCOBepH_IeHCTBOBa-HI/I}O B
XO0A€ UCTOPHH U 10 HACTOAILIETO BPEMEHU. OHI/ICB.HBI BO3MOXXHOCTH BO3BpalllCHUA J'IIO):[CI71 K HOpMaJ'ILHOfI JKU3HU, a
TAKXE OCHOBHBIC JOCTONMHCTBA U HEJOCTATKN “I/ICKyCCTBeHHLIX KOHe‘IHOCTeI‘/’I”.

The topicality: the human body is far from perfect, the loss of a limb or organ, unfortunately, is not
uncommon and constitutes a huge social problem. Part of the population has certain functional disorders that
interfere with normal life. Bioprostheses are becoming more and more common. Thanks to them it has become
possible to return the lost functions of the body and return the person to a full social life.

The purpose: to assess the possibility and quality of the use of bioprostheses at the present stage of
development of the modern world.

Materials and methods: the basic facts from current publications containing information on modern
bionic prostheses and the history of their creation, the realization of such devices in the present days, the detailed
internal structure of high-tech prostheses were studied and compiled.

The results: the history of the creation of prosthetics. The evolution of prosthetics is a long and
legendary history: from primitive mechanisms to complex modern structures.

Egyptians are pioneers in the creation of orthopedic technology. Their “rudimentary” prostheses were
created from cloth, and it is believed that they were worn more for a sense of “integrity” than for their prosthetic
functions.

In 1858, the first artificial leg was found in the city of Kapuya, which dates back to 300 BC. It was made
of bronze and iron, with a wooden core, located below the knee.

In the dark ages, merchants and gunsmiths were mainly engaged in designing and creating artificial
limbs. The development of prosthetics contributed representatives of other professions. So, watchmakers were
useful for adding complex internal functions using springs and gears.

In 1536, Ambroise Pare created hinged prostheses for the upper and lower limbs. He modified the
artificial leg below the knee, adding to it adjustable straps, knee lock control, and other technical features that are
still used in modern devices [4]. This work became a reference and showed exactly how the prosthesis should
work.

Peter Verdine in 1696 developed the first prosthetic leg below the knee, which does not require additional
fixation [4]. Later it became the basis for modern prosthetics.

Modern stage. Today, a modern bionic prosthesis is an electronic-mechanical device. Their basis is:

Frame. Polyvinyl chloride, fiberglass, rigid and elastic foams, light metal alloys are widely used for its
creation. This provides rigidity and durability of the prosthesis [5]. Another function of the frame is to protect
electronic systems from damage. Prostheses are covered with a silicone or rubber sheath to enhance the aesthetic
qualities.

Mechanics. The prosthesis has built-in mechanisms that make the device moveable. For example,
hydraulic, spring or even pneumatic shock absorbers are used in artificial legs. They provide mitigation and
distribution of shock loads during movement [1].

Control system. The prosthesis contains sensors of nerve signals and a processor that controls the drives.

Scientists have developed an artificial skin substitute for some models that “sense” touches, determine
their strength and transmit information to the nervous system [3]. Due to this, patients have the opportunity to
experience proprioceptive and tactile sensations.

Now dentures have a wide range of options for gripping and compressing objects. Thanks to the
neurophysiological principle of the bionic prosthesis, it became possible to significantly simplify its management,
as well as to partially return to the patient the feeling of having a full-fledged limb. With the help of bionic
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prostheses, a person can perform various household activities: use cutlery, write, work at a computer, tie shoelaces,
open bottles, dress, climb stairs, and much more [2].

People who have lost limbs, cease to feel their inferiority, and the demand for bioprostheses is only
growing. Unfortunately, the existing models of hands and feet are still not working freely and accurately [1]

Despite the existing functional deficiencies, their price is still high. Since most commercial models are
difficult to design and manufacture. [1]

Conclusion: thus, at present, technical development in the field of bioprosthetics has reached the level
that only a couple of decades ago appeared only on the pages of science fiction novels. Bioprosthetics faithfully
moved in the direction of progress for many years. And now it makes the life of a person who survived the tragedy
easier and more comfortable, returs the functions of the lost organs. It is worth to say that mankind has a great
interest in this technology, which indicates the readiness of society to accept this level of technological progress in
medicine At the moment, prosthetics is still very expensive and not available to everyone. However, there are
government programs dealing with this issue. It is only necessary to develop and globalize them so that everyone
with disabilities does not feel boundaries.

The list of references:

1. Bionicheskie protezy: istoriya, principy raboty, poslednie dostizheniya [Ehlektronnyj-resurs] 2017 rezhim
dostupa: https://robo-sapiens.ru/stati/bionicheskie-protezyi/

2. Zhurnal “Kommersant Nauka”. - Ne 6, 05-09-2017, P. 44

3. Zavyalov S. A, Mejgal A. Yu. Tekhnologii bioupravlyaemyh protezov segodnya i zavtra Ne 2, 2015, P.
36-42

4. Istoriya implantiruemoj tekhniki. Protezy konechnostej [ehlektronnyj resurs]. - 2017
https://habr.com/post/400695/

5. Ehnciklopediya polimerov. Pod red. Kollegiya Kabanova V. A. (glav.red.) T. 2 — M., Sovetskaya
ehnciklopediya, 1974. P. 928

Ahmedova G.R. A.l. Lee A.A. master students of specialty 5M070100 “Biotechnology”,
2 course
Supervisor - Saparbekova A.A., assistant professor of “Biotechnology’ department,
M.Auezov South-Kazakhstan State University, Shymkent, Kazakhstan,almira.saparbekova@mail.ru

THE DEVELOPMENT A MEDIUM FOR THE CULTIVATION OF LACTIC ACID BACTERIA USING
SWEET POTATOES

Pe3rome
HJ‘I?[ MOJIOYHOKHCJIBIX 6aKTepHI71 pa3pa60TaHI>I pa3J'II/I‘IHI)Ie IMUTATCIBbHBIC CpeZ[I)I; OHAaKO cymecnay}onme
cpem)I 06LI‘-IHO CTOAT I[OpOl"O nu Tpe6y10T HECKOJIBKUX TCEXHHUYCCKHUX IIAroB. CHaZ[KI/Iﬁ KapTO(l)eHI: 60FaT
MHOXCECTBOM IIHMTATCIIBHBIX BCHICCTB, KOTOpI)Ie MOI‘yT HOZIZIep)KaTI) pOCT 6aKTepI/II71, N €ro HCIOJIb30BAHUEC
06OCHOBaHO KakK C TGXHH‘IeCKOﬁ, TaKk 1 3KOHOMI/I‘IGCKOﬁ TOYKH 3peHI/I${.

Lactic acid bacteria (LAB) are the most important microorganisms typically associated with the human
gastrointestinal tract and used in animal feeds and human foods. They play the main role in food fermentation
processes. They are generally recognized as safe (GRAS) and well known as beneficial microorganisms. The fast
growing characteristics of LAB is associated with the ability to produce many beneficial compounds such as
organic acids and antimicrobial compounds, unique enzymes, and functional compounds [1]. LAB are typically
fastidious and require a variety of amino acids, B vitamins, purine and pyrimidine bases for growth.

LAB can be grown and enumerated on agar plates as long as the agar plates are incubated in an oxygen
poor environment. Most LAB grow on MRS or M17 (+lactose) agar and form snow white colonies on these media
The nutritional requirements of LAB need to be addressed for successful research and industrial application. In
addition, consideration must be given the variations in the nutritional requirements of LAB that can occur among
species and even strains in the same specie which are also of great concern in LAB research and applications.

Different media are available for LAB; however, the existing media are usually high in price and require
several technical steps to achieve high cell density and desirable functionality. The most common standard
laboratory media for LAB are de Man-Rogosa-Sharpe (MRS) and M17. MRS was developed to support the growth
of Lactobacillus and M17 was developed to support Streptococcus growth. MRS and M17 are known for showing
constant support for LAB growth. Such media, MRS and M17, contain complex nitrogen supplementations that are
documented to be convenient for LAB growth. However, the use of MRS and M17 is mainly limited to academic
purposes owing to their high cost. Therefore, alternative media with lower cost and higher cell density holds high
interest for research and industrial purposes [2].
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Sweet potatoes are rich with many nutrients and several useful components [3] that could support the
growth of LAB. Starch is the main ingredient in sweet potatoes constituting 65+70% of dry weight. In addition,
these starchy roots are excellent source of vitamins such as A and C, minerals such as iron and potassium, and fiber
[4]. Sweet potatoes (Ipomoea batatas (L.) Lam.) (Batatas an Arawak name) are an abundant agricultural product
that is rich in many nutrients. Sweet potatoes are a rich source of carbohydrates (mainly starch and sugars), some
amino acids, vitamins (vitamin A, vitamin C, thiamin (B1), riboflavin (B2), niacin, and vitamin E), minerals
(calcium, iron, magnesium, phosphorus, potassium, sodium, and zinc), and dietary fiber.

For each experimental replication, 900 g fresh sweet potatoes were used to form 2 L of sweet potato
media (SPM). Fresh sweet potatoes were baked in a conventional oven at 400°C for 1 h. Sweet potatoes were then
peeled and blended in a kitchen blinder with deionized distilled water (DDW) at 2:1 ratio (DDW (mL) to sweet
potato 100 (g)). This solution was centrifuged at 7800xg for 10 min using Thermo Centrifuge and the supernatant
was collected to form sweet potato extract (SPE). SPE was analyzed to confirm nutritional content.

One liter of SPE was mixed with ingredients in Table 1 to form 3 different SPMs (SPM1, SPM2, and
SPM3). MRS broth was prepared by dissolving 55 g of MRS broth and 1 g L-cysteine in 1 L of DDW. The
addition of L-cysteine was suggested to increase the growth and biomass production of Lactobacillus.

SPMs and MRS were autoclaved Growth of LAB strains in SPM. Since nitrogen sources are main
contributors to cost , SPMs were formed at different concentrations of nitrogen sources to lower the cost (see Table
1).

During the first 10 h of incubation, no visual growth was observed. During the next 10 h of incubation,
LAB strains showed similar growth rates in MRS, SPM2, and SPM3.

Table 1 - Composition of SPM for 1L of Sweet Potato Extract

# Component Components g/L

SPM1 SPM2 SPM3
1 Proteose peptone #3 0 4,0 8,0
2 Beef extract 0 4,0 8,0
3 Yeast extract 0 4,0 8,0
4 Sodium acetate (CH3COONa) 5,0 5,0 5,0
5 Tween 80 1.0mL 1.0mL 1.0mL
6 Disodium phosphate (Na2HPO4) 2,0 2,0 2,0
7 Ammonium citrate (NH4C6H507) 2,0 2,0 2,0
8 Potassium phosphate K2HPO4 2,0 2,0 2,0
9 Magnesium sulfate (MgSO4.7H20) 0,1 0,1 0,1
"10 | Manganese sulfate (MnSO4.5H20) 0,05 0,05 0,05
11 L-Cysteine 1,0 1,0 1,0

SPM1 showed slower growth rates for all tested strains compared to that in MRS. After 20 h of
incubation optical density reached averages of 1.505+0.216, 0.984+0.114, 1.427+0.15, and 1.434+0.182 for MRS,
SPM1, SPM2, and SPM3, respectively. Results of pmax showed no significant (p > 0.05) differences among MRS,
SPM2, and SPM3 for all strains (see Table 15), umax values in SPM1 were significantly (p < 0.05) lower than that
in other media.

Our results revealed that SPM2 could be a suitable medium for the growth of LAB. In
addition, SPM2 could be an alternative medium for costly MRS broth. The growth of tested LAB strains in SPM2
and SPM3 was at the same as that in MRS. Since no significant differences were shown between SPM2 and SPM3
with regard to the growth of LAB strains, the formula in SPM2 could be used to form the SPM. These findings
may lead to more interest in using sweet potatoes for applications such as fermentation and lactic acid production.

The use of sweet potatoes to develop a new medium for LAB could also open the door to new
applications for the use of sweet potatoes.
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YJIYUYIIEHUE KAYECTBA KYMBICA JUISI HOJAEPKAHUS 310POBbSI HACEJIEHUS
KA3AXCTAHA

AHHOTALMSA
B naHHO# craThe omMcaHBl HUCIOJNB30BAaHWE YIIYYIICHHE KauyeCcTBA KyMbICa C aHTHOKCHIAAHTHBIMH
CBOMCTBaMH ITyTeM J00aBIICHHS IUIHMHATA M TETPYIIKH, KOTOpBIE YIyYIIAIOT OPraHOJENTHYECKHE IOKa3aTeslu
KYMBICa, a TaKXKe MPOJIEBAIOT CPOK XPaHEHHUS MPOJYKTA 3@ CYET aHTUOKHUCIUTEIIbHBIX JICHCTBUM.

Beenenne

BaxneimmM ycioBrueM HOPMaIBHOTO POCTa M Pa3BUTHS OpraHM3Ma YellOBEKa, MOIAEPKAHUS 300POBbS
Ha TPOTSHKEHUM BCEH JKM3HM SIBISETCS palMOHAIbHOE MHTaHWE. B HacTosmee BpeMs yXKe HEeIOCTaTOYHO
00ecreynTh TOJIBKO JIMIIb XOPOIIHE OPTaHOJIENTHYECKHE CBOWCTBA M O€3BPEIHOCTH NMPOAYKTOB MUTAHHS -OHHU
JOJDKHBI 001a1aTh NMPOMUIAKTHYECKUM JEHCTBHEM, MPEAYNPEXIATh BOSHUKHOBEHHE O0JIe3HEH, 00YCIOBICHHOE
OTPULIATENBLHBIM BIUSHUEM OKpYKarolen cpensl.[1]

PexoMeHysI K UCIIOIb30BAHUIO TOT MJIM UHOM MPOIYKT, HEOOXOAUMO YIUTHIBATH €0 AaHTHOKCHIAHTHYIO
aKTHBHOCTh. OJTO 4YpE3BBIYAHO BaXKHBIA IIOKA3aTeNb, KOTOPBIAH CBUJCTENHCTBYET O HAIWYAE BEUICCTB,
HEHTPaNM3yIOMUX W30BITOK CBOOOMHBIX pAJUKAIOB ¥ MPEPHIBAIOMIMX IeMb OKUCIHUTEIBHBIX —PEaKIHid,
MTOBPEKTAIOIMX KJIETKU U TKaHH HAIIErO OpraHu3Ma.

OCHOBHBIM HCTOYHHKOM AaHTHOKCHAAHTOB IS YeNOBEKa SBISIOTCA ChIpble (QPYKTHI U oBomm. Ho
3a4acTyi0 MBI HOTpeOJIsieM UX HEIOCTaTOYHO. JIerKoycBOsi€Mble KHCIOMOJOUYHBIE MPOXYKTHl 00JAaNaroT LEJIbIM
PSIOM TIOJIE3HBIX CBOWCTB. VX mpenMyIecTBo mepea ApyruMi MOJOYHBIMHU MPOAYKTAMU COCTOHT B TOM, YTO OHH
00J1a1aI0T aHTArOHUCTUYECKON aKTHBHOCTBIO IO OTHOIICHUIO K MATOT€HHBIM MUKPOOPTaHM3MaM U B TO JK€ BpeMsI
07aroTBOPHO BIUSIOT HA MPUPOIHYIO MUKPO(IIOPY, OHU YIy4IIaloT OOMEH BEILECTB, CTUMY/IMPYIOT BBHIAEIICHUE
KEITyJOYHOI0 COKa, BO30YKIAIOT AIIEeTHT.

Marepuajibl 1 METObI.

VYrorpebiieHre KHCIOMOJIIOYHOTO HPOIYKTa-KyMbICa U3 KOOBUIHEr0 MOJIOKA, 00OTaIlleHHOT0 SKCTPaKTaMU
MIETPYIIKY U JICThSIMU IIIWHATA, BBULy YHHKAIGHOTO COCTaBa KOMIIOHEHTOB, MOXKET PEIINTh JaHHYIO IPOOIeMYy.

KoObutbe MOJIOKO 007amaeT BBICOKOH OHONOrHYeCKOH IIEHHOCThIO. [10 MHEHHWIO psija aBTOPOB, IO-
CBOEMY COCTaBy M CBOWCTBAaM SIBJSIETCS HAWOOIlee €CTECTBEHHBIM ITPOIYKTOM IMUTAHUS TS YEeTIOBEKa.

KoObutbe MOJIOKO TpencTaBisieT CoOOH  SKHIKOCTh, COCTOSIIYIO M3 BOIBI M PACTBOPEHHBIX B HEH
0eNKOB, XHPOB, YIJIEBOIOB, MHHEPAIBbHBIX BEIIECTB, (EPMEHTOB, BHUTaMHHOB, TOPMOHOB, MMMYHHBIX TeI,
ITUTMEHTOB, I'a30B.

Pe3yabTaThl U 00CYKIeHUS.

ComnocTaBUTENBHBIA aHAIN3 XUMHYECKOTO COCTaBa M (M3MKO-XMMHYECKUX CBOWCTB KOOBLIBETO U
KOPOBBETO MOJIOKa (OCHOBHOT'O CBHIPbSI [Tl KUCIOMOJIOYHBIX TPOJYKTOB B MHMTAHWU YEIIOBEKA) MMOKA3hIBAET, UTO
9TH TPOAYKTHI 110 MapaMeTPaM ChIPhEBOI XapaKTEPUCTHKH UMEIOT CYIIECTBEHHbIC OTIH4Hs (Tao. 1).

Tabmuua 1- ComnocraBuTe/bHAsi XapaKTEPUCTHKA (U3UKO-XUMHYECKHUX KAa4YeCTB KOPOBHEro M
KOOBLILEro MOJIOKA

IToka3aTenn Koposnbe Ko0ObL1be
Kucnoraocts, °T 17 7
IT0oTHOCTD, KI/M3 1029 1030
Kup, % 3,5 6

Benok, % 3,0 1,8
Cyxoe 00e3:)KUPEHHOE BEIIECTBO, %o 8,8 8,5

CrienoBaTeNbHO, PA3NINYHMs MEXKIY KOOBUIBUM W KOPOBBUM MOJIOKOM BBIP&KCHBI B TOM, YTO B HEPBOM
KHpa COIEPKUTCS B 2 pa3a, Oenka — Ha 65% MeHbIIIe, 4eM B KOPOBBEM.
KyMbIc — 3T0 cBOET0 pojia JIeKapCTBEHHOE CPEACTBO, a 3HAUUT HYXKHO IIPABIIIBHO €r0 yIOTPeOIATb.
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Bakrepuuuanble cBOWCTBA KyMbICa J€IAI0OT €ro 1IeJeOHbIM HAMUTKOM, TaK KaKk OH CIIOCOOCH YHHYTOXATh
1 KUIIEYHBbIE MAJTOYKH, YAydIlaThb COCTaB KpoBH. KyMBIC cUMTaeTCsl aHECTE3UPYIOIMM HAIMTKOM, TaK Kak
MPEKPACHO CIPABIISIETCS CO CHIKEHHEM Pa3APaXKUTENBHOCTH CIU3UCTON 00OIOUKH KENyIKa M KHIIeYHHKa [2]..

Tabmuua 2 - OpraHoJienTHYeCKHe MOKA3aTeIH KyMbICa

Iloxka3aTenb XapakTepucTuka
Buemnwmii Bujg Henpo3paunas »kuakocts
Bxkyc u 3amax UmMCThIH KUCIIOMOJIOYHBIH, CIIErKa OCTPBIA BKYC, CIICHUGUIHBIN ISl KyMbICa, C
JISTKMM apOMaTOM NETPYUIKH U IINUHATa
Koncucrenuus JKunkas, oJHOpOAHAs, Ta3UPOBaHHAS, CIIETKA MEHSIIasCs, 0€3 XJIOMbeB
IBer Mono4yHo-0enblii, paBHOMEPHBIH 110 BCEH Macce

ITo BKyCy KyMbIC — IPHSTHBIH, OCBEKAIOMWINH, KICIOBATO-CIaAKUH MEHUCThI HAanmUTOK. OH OXJIaXKJaerT,
YTOJISIET OMHOBPEMEHHO TOJIOA M KXy U MpUAaéT ocodyio 00ApOCTh, HUKOTIAa HE TEPENONHSST U He 00peMeHsIst
KEITY/IOK.

TakuMm 00pa3oM UCMOJIb30BaHHE J00ABOK METPYIIKH W IIITHHATA 00O0TamiaeT KyMBIC MHKPO3JIEMEH-
Tamu, ButamuHamu C, B. Pa3paboraHHbI KyMBIC POSIBIISICT aHTHOKUCIIMTENBHBIE CBOICTBA ONaroaps coaepika-
HUIO B HEM 100aBOK METPYLIKM M LIMUHATA, a TaKKe 3aJepKUBAeT PA3BUTUE MOJIOYHOKHUCIBIX MaJOUeK B
[IEpUOA XPAHEHUSl KyMbIca, YTO YMUIMHSET €r0 CPOK XPaHEHUS M MPHUIAET OCBEXalOIUi BKyc, o0oramaer
ero CoJepKaHHEeM aHTHOKCHIAHTOB: (pJIaBOHOMIOB, TTOIH()CHOIOB U THOHHHA.

Jlutepatypa
1. Ocunos, A.H. AxtuBHBIe (HOPMBI KHCIOpoa U uX poib B opranm3mMe [Tekcr] / A.H. Ocunos, O.A. A3u3oBa,
10.A. Bnagumupos // Ycnexu ouonoruueckoit xumuu. — 2009 — T. 31. — C. 180-208.
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DEVELOPMENT OF THE DESIGN OF APPARATUS WITH ROTATING
FLOWS FOR BIOTECHNOLOGICAL PROCESSES

Heat and mass exchange processes in the interaction of gases with liquids constitute a significant
proportion of the production processes of the chemical, pharmaceutical, petrochemical and biotechnological
industries. For carrying out heat and mass transfer processes, column apparatus of various designs are widely used,
including apparatus with swirling gas-liquid flows.

The use of swirling currents allows to increase the turbulence of the two-phase flow, which leads to an
increase in the vortex exchange, i.e. leads to an increase in the contact surface of phases, which is constantly
updated. As a result, the effective values of diffusion resistance to mass transfer are reduced, which become less,
than stronger the turbulent exchange in phases.

Special devices (swirlers), which give the flow a rotational component of velocity can twist gas and liquid
flows. The swirlers used in practice allow the rotational component of the velocity, various combinations of axial
and rotational movements of the flow to be reported to the flow, as the formation of a partial twist. In this case, the
swirlers can be located both at the entrance to the channel (local twist), and along its entire length (extended
swirlers). In the latter case, wire and screw swirlers, twisted ribbons, internal cutting and spiral finning are most
often used [1].

The performance of devices with swirling gas-liquid flows usually increases when organizing a direct-
flow scheme for the movement of the phases, however, in this case their efficiency is significantly reduced due to
the short time of contacting phases, reducing the relative speed of movement of phases and insignificant moving

force of the mass transfer process. Therefore, to optimize the performance and efficiency of contact devices, it is
necessary to use a countercurrent-twisted phase interaction scheme.
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Currently, number of high-performance and efficient heat and mass transfer devices with twisting
elements have been created. This is achieved by a developed phase contact surface, high turbulization of gas-liquid
flows with a relatively low hydraulic resistance. The advantages of devices with twisting elements can also be
attributed to an increase in gas and fluid loads due to the organization of interaction of phases in the field of
centrifugal forces.

The device contains cylindrical body 1, central tube 2, spiral tape 3, twisted wires 4, bristles of flexible
material 5. The spiral tape has holes 6 [2].

The apparatus works as follows. The liquid enters from above and through holes 6 is fed to the twisted
wires 4 with bristles of flexible material 5. The gas enters from the bottom of the apparatus and moves upwards
through the screw channel formed by the cylindrical body 1 and spiral tape 3, splashing part of the liquid film from
the twisted wires and bristles. Moreover, part of the liquid sprayed from the bristles is distributed at some distance
from the twisted wires, which ensures uniform distribution of the liquid throughout the entire volume of the
apparatus. The rest of the liquid flows to the back side of the twisted wires, providing flow of liquid to disperse the
next step of the twisted wires and bristles. The dispersed liquid is separated in the field of centrifugal forces when
striking walls of the apparatus or twisted wires, flows to the center on the inclined surface of the spiral tape and
falls into holes6 with the edges bent down and inserted with twisted wires. Where the water seal is formed due to
change in the cross-section of hole and friction of the liquid on solid surfaces.After that, the fluid again fed to the
twisted wire at the lower located step of spiral tape. This is how gas-liquid interaction processes are repeated. The
presence of water seal prevents the flow of part of the gas flow through the plane of spiral tape and, accordingly,
premature removal of gas from contact zone, and also ensures a stable flow of fluid through spiral wire.

=

b)

1 — cylindrical body; 2 — central pipe; 3 — spiral ribbon; 4 — twisted wires; 5 — bristles from flexible
material; 6 — holes
a - apparatus with rotating flows; b - geometrical parameters of twisted wire
Figure 1 - Apparatus with rotating flows

When flowing gas around twisted wires with bristles, jets and liquid droplets generate small-scale
vortices that intensify the processes of heat and mass transfer. The bristles of flexible material when flowed
around the gas under the influence of the vortex of the gas-liquid flow, will oscillate, which contributes to an
increase in the rate of renewal of contact surface of phases and splashing the liquid jet from the bristles into
small droplets.

Literature
1. Dytnersky Y. Processes and apparatuses of chemical technology. M.: Alliance. 2015. - 400 p.

2. Orymbetova G.E., Orymbetov E.M., |Sabyrkhanov D.S.| New heat and mass transfer apparatus with
rotating flows// Science and education of South Kazakhstan. - Shymkent, 2006. - Ne 5 (54). - P.128-130.
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TamkeHTCKHii TOCyJapCTBEHHBIH TEXHUYECKHH yHUBEPCHUTET, I'. TanikeHT, PecrryOinka Y30ekucran

CHUHTE3 XUTUHA U XUTO3AHA U3 MEJOHOCHOI'O MYEJIMHOT O ITIOJIMOPA

B mocnenaue ronpl 3aMeTHO YBEIHMYUBACTCS WHTEPEC K XUTHHY M XUTO3aHY OOJNIAAIONIUM PIIOM
LIEHHBIX CBOMCTB TaKMX Kak OHOpa3iaraeMoCTh, 3KOJOTHYHOCTh W 3arylnaroiiue crnocodonoctu. IlomMumo
9TOT0 OHH O00NAJalOT, XOpomied OHWOJNIOTHYECKOW aKTHBHOCTBIO, PAJMAllMOHHO YCTOHYHMBOCTHIO,
CIOCOOHOCTRIO TUICHKO0Opa30-BaHus[ 1].

OH
5 OH OH OH
HO OH HO 0 o)
NH - HO HO HO OH
0§( NH, NH, NH,
CH; 0
XUTHH Xuro3an

Pucynox 1. CtpykrypHas ¢popmyia XUTHHA U XUTO3aHA

Hoamop muén 1 -I( HN3MenbueHne 1 -l( Jdemunepaauzanust W-

JlenpoTeHHUPO ) IIpombIBKa b

T J L 3TAHOJIOM J

IIpombiBKa

e3a1eTHJIMPO 1 Obecupeunsa IIpombiBKa 1 XHUTO3AH
BaHHe E— HHE (I 3TaHOJIOM J-
) )

Pucynoxk 2. Cxema. O6001menHnas 1adopaTopHasi TEXHOJIOTHS MOJIy4eHUSs
XMTHHA U XHTO03aHa U3 MYEJIHHOT0 MOAMOpa

3a cueT mMUPOKOTO MUENOBOACTBA B Pecrybnmke Y30eKnCTaH CyIIecTBYyeT BO3MOKHOCTD HOTydaTh
CBIpBE JIJIS IPOM3BOJICTBA XUTHHA U3 IMOAMOpa muein. Hanbonee MOCTYIHBIM ISl TPOMBIIIICHHOTO OCBOCHUS
MoJTydeHus XuTHHA B PecryOinke Y30eKuCTaH SBIACTCS TYTOBBIH MIENKONpPs [2] ¥ MEeCTHBIC MEIOHOCHBIC
muéiel [3].

B wuneane XuTWH - 3TO JIMHEHHBIH MOJHMMEP, OCHOBY KOTOpOro cocrtaBisitoT N-amernn
TIIIOKO3aMUHHBIE 3BEHBbS. B WAeanbHOM XHTO3aHE BCE aleTaMHIHBIE TPYNIHPOBKH THIPOJIHU3OBAHBI IO
amuasbx (Puc.1).

ChIppeM IS TOJTydeHHS XUTHHA W3 YT MOXKET CIYXHTh MoaMop muerl. IlduenuHeii moamop
MIPEACTABISIET COOOH YCIIOBHOE KOJIMYECTBO MOTUOIIMX IT4eN, KOTOPbIE JaKe I0ciie CBOel rMOe MPUHOCIT
T10JIB3Y. OHH SABAAIOTCS HE3aMEHUMBIM UCTOUYHUKOM XUTHUHA, B COCTaB KOTOPOT'O BXOJAT I'CIIapuH, MYCSJIMHBIN
SIIT, TIETITU/IBI ¥ PA3ITMYHBIC AMIHOKHUCIOTHL. JleToM B mepro Meaoc6opa M 0COOCHHO BECHOU MOCTIE 3HMOBKHU
MmueanHas ceMbs 0OHOBIseTCa mouTH Ha 40%, a unorma Ha 60%.

B cBs3u ¢ 3THM, 3TO JaeT HaM HCCIIEAOBATEIIM BO3MOKHOCTh pacCMaTPUBaTh MEIOHOCHBIE TTUEIEI,
TO €CTh HOAMOD ITYeN Kak HOBBI crocod MOJydeHHs: XUTHHA U XuTo3aHa [4]. Ilo pacnmpocTpaHEHHOCTH OH
YCTyHaeT TOJBKO IEJIII0JI03€ U BOCTIPOU3BOAMUTCS B IMIPHPOJIE U3 MOJIHOCTHIO BO30OOHOBIISIEMOTO IPHPOTHOTO
CBIpbs. XnTO3aH (TT4e03aH) — MOIIHOE OMOJIOTHYECKH aKTHBHOE BEUIECTBO, YEM XUTO3aH PAaKOOOPa3HBIX.

Hamu ans uccrnenoBaHuii MCTIONB30BAaH CyXOW MOJAMOP IMYeN, COOpaHHBIM BO BPEMs BECEHHETO
OGHOBIIEHHs TTUETHHON ceMbH. Maccy moaMOopa TOACYIIMBAIK TIpH TemmepaType okoso 35° C  BLIOKHB

21



OHTYCTIK KA3AKCTAH MEJHIJHHA AKATEMHACBI, XABAPIIIBI Ne4 (84) 2018 sicvin, TOM .

TOHKHMM cJloeM. BpicymenHoe cbipbe Maccodl 10 © M3MenpyMiIM M IMPOBOAWIIM AeMHHepanuzanuio (M),
nanee aenportenauposanue(I1) (puc.2).

Jiist mosydeHust XuTHHA B 1a00paTopuy JeMuHepaiu3anuio nposo iy 0,1M cosstHol KucinoTol B
TEYCHHE JBYX YaCOB MMPH KOMHATHOM Temmeparype[5].

Cycnensuto JI1 1 H pacreopom rumpoxcuaa natpus npu 80° -100° C  npu nomomu depmenta
XuTHHa3a B TeyeHue 1-1,5 gacoB. Maccy oT GpuibTpoBOBAIM M BBICYIIWIN TP KOMHATHOM Temrieparype.
Hanee neMuHepanu3annio MPOBOIMIN 00paboTkoit 2M CONSHON KHCIOTOW B TEYEHHE IIATH YacoB IPH
KOMHaTHOM Temmnepatype. [lomydeHHyro Maccy obecrBeunBanu 5%-HbIM PacTBOPOM MEPEKHCHIO BOJOPOJA
npu Temmeparype 50°C 1 MHOTO pa3 IPOMBIBAIIM STAHONIOM.

ITocne U3 xUTHHA [E3alleTUIMPOBAHKUEM MOIYyYHIIN Mueno3aH. JlesauetunupoBanue nposenu 35%-
HeIM pactBopoM NaOH Takke MOBTOpHO MpOMBIBaNM 3TaHoJOM. Xwurto3aH cymwin npu 50-55°C. Ceipbe
MIPEACTABISIET COO0M YepHO-KOPHUYHEBYIO MacCy CO CHenU(PUIECKUM 3armaxoM. [T4ennHbIil oaMop coaep uT
MUHUMAaJIbHOE KOJIMYECTBO MUHEPAIBHBIX BEIIECTB, TaK KaK KYTHKYla HACEKOMBIX IPAKTUYECKU He
MHUHEPAIN30BaHa.

Ha ocHOBaHuMM NONYy4YEHHBIX pE3yJNbTAaTOB MOXHO CHAENaTh BBIBOJA, 4YTO 3a CYET IIMPOKOrO
ITYEI0BOJICTBA B Y30CEKHCTaHE CYIIECTBYET BO3MOXKHOCTH IOJy4aThb CBHIPbE ISl IPOU3BOJICTBA XUTHHA U
XHUTO3aHa U3 MYETHMHOrO MOAMOpA JUI JIEUEHHS O’KOTOBBIX PaH.
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PA3PABOTKA BHOTEXHOJIOTHYECKOI'O METOJA TIOJYYEHHUSA
BEJIKOBO-YI'JIEBOJJHOM KOPMOBOM OCHOBBI JJIsI NITUIEBOJACTBA
n3 TPYJHOYCBAUBAEMOI'O PACTUTEJIBHOI'O CBIPbSI

B macrosmee BpeMs Ha NTHIEBOJUECKUX MPEANPHATHSX B COCTABE 3EPHOBBIX KOPMOB TJIABHBIM
00pa30M UCTIONB3YIOTCA KYKypy3a H MIISHUIa. DTO 00YCIOBIECHO TEM, YTO JaHHBIC KYJAbTYPHI IIPH JOBOJIBHO
MHTCHCHBHOM BO3JC/IBIBAHUM HMMEIOT HanOOJiee HU3KHE IO0Ka3aTeNd M0 aHTHIUTATEeAbHBIM (hakTopam, B
YaCTHOCTH, HEKPAXMAJMCTHIM TMOJIUCAXapHIaM, TO3TOMY MOTYT TOJaBaThCs B PAIlMOH MTHUIHI B APOOICHOM
BuJae Oe3 mpeaBapuTeNibHOW 00paboTku. OCHOBHOW HEIOCTATOK JAHHBIX KYJIbTYp - IOHH)KEHHOE
COJIepKaHHe HEKOTOPHIX HE3aMEHHMBIX aMHUHOKHCIOT, B YAaCTHOCTH JIM3WHA, METHOHWHA W TPECOHUHA,
KOTOPOE TMPHUXOTUTCS KOMIICHCHPOBATH J00ABICHHEM B KOMOHMKOpMAa COOTBETCTBYIONIMX CHHTCTUYCCKUX
aHAJIOTOB, YTO YBEIMYMBAET CEOECTOMMOCTh KOHEUYHOTO MPOAyKTa. B ciydae KoMOUKOpM, OOJBIIYIO YacThb
KOTOPOTO COCTABJISICT MIIICHUIIA, MOXKET HAOII0IaThCs HEJOCTaTOK kHUpoB [1]. BkimroueHue B coctaB KOpMOB
KOMIIOHECHTOB C HHU3KOW IMUTATEJIBHOW IIEHHOCTHIO, OOraThIX KJICTYATKOW M JAPYITMMHU HEKpaxXMalbHBIMU
MOJIMCaxapuIaMy, TaKuX KaK (PypaKHOE 3€pHO, TPABSIHUCTHIC OTXOMBL, XKMBIXA W IIPOTHl MAacIOJIeNHUs
Lesiecoo0pa3sHo ¢ TOYKM 3pEHHs 3KOHOMHKH, OJHAKO TpeOyeT NpenBapuTelbHYI0 00pabOTKy IJaHHBIX
KOMMOHEHTOB. J[o0aBka (EepMEHTOB B KOMOHMKOpMa YacTHYHO peIIaeT 3Ty MpoOiieMy, HO YCIOBHUS
nepeBapuBaHusi B kenyaoyHo-kumiedHoM TpakTe (XKKT) cenbckoxo3sUCTBEHHONW NTHUIBI HE SBIISIFOTCS
ONTHMANBHBIMHA ISl JIeHcTBHA (epMeHTOB. B CBS3M ¢ 3THUM, TNpPEACTaBIACT HHTEPEC BO3MOYKHOCTH
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IIpUMeHeHHs 0oJiee MHTEHCHBHOW NepepabOTKH TPYIHOYCBOSIEMBIX KOMIIOHEHTOB [2] ISl CyIIECTBEHHON
3aMEHbI JOPOTOCTOSIINX BHICOKOITUTATEIBHBIX KOPMOB.

ExeroqHo Ha TeppUTOPHUU CEIbCKOXO3ANCTBEHHBIX NPEANPUITUHN, KUBOTHOBOIYECKUX KOMIIIEK-
coB u nruiedepm 00pa3yloTcs pazHble BHIBI OTXOJOB PACTUTEIBHOIO M JKMBOTHOTO MPOUCXOXJICHUS,
MOTEHIMAIBHO NOJUISKAIINX YTHIIM3AlMH, UX KOJUYECTBO COCTaBISAET Okojio 700 MiH. TOHH, U3 HUX 450
MUTH. TOHH MTPUXOJIUTCS HA )KHUBOTHOBOJICTBO M MTHIIEBOCTBO, 250 MITH. TOHH Ha pacTeHHEBOACTBO [3].

3HaHNe 0COOCHHOCTEH MUINEBApEHUsI U OOMEHa BEIIECTB Y CEIbCKOXO3SHCTBEHHON MTHIBI UMEET
pelaroriee 3HaueHne B MOBBIIIEHNH €€ MPOAYKTUBHOCTH NPH BEIEHUH OTPACIH Ha MPOMBIIIUIEHHOH OCHOBE.
Jnst mojaepKaHus AKU3HN M TPOU3BOJICTBA NMPOAYKIIMH NTHIA JOJDKHA TI0JIy4aTh JA0CTATOYHOE KOJINYECTBO
0OMEHHOW SHEpruu W HEeoOXOJMMBIH KOMIUIEKC NMUTATENIFHBIX BellecTB. HemocTaTtok sHeprum B KOpMe
sBJsieTCsT OoJiee 4YacTOW NPUYMHON HU3KOW MPOIYKTHBHOCTH ITHIIBI, Y€M HEHOCTATOK aMHUHOKHUCIIOT,
BUTAaMUHOB, Makpo- WJIM MHKPO3JIeMeHTOB. OCHOBHBIMH HCTOYHHKAMU OOMEHHOW S3HEpPTUH JUIS ITHIIBI
SIBJISIFOTCS YTJICBOIHAS YACTh 36PHOBBIX KOPMOB, a Takxke upsi [3].

B kadecTBe KOMIIOHEHTOB MOJEJIBHOH KOPMOCMECH HAaMM HCIIOJIBb30BAIUCH HM3MOJIOTHIE
HEOUHIICHHbIC 3epHa oBca Avena sativum (dpakums pasmoniom He Gojee 0.5 MM ), U3MOJIOTBIE CTEOIU
cepryxu BeHIeHOCHO# Serratula coronata L. (dpakmms pasmosniom He Gosee 0.25 MM), W TOACONHEYHBIN
mpot (Pppakuus He OGonee 0.25 mMm). HeouniieHHble 3epHa OBCa 10 CPaBHEHHIO C APYTUMH 3JIaKOBBIMHU
coJiep)KaT 3HAYMTENIbHOE KOJIMYECTBO KJIETYATKH, a TaK ke (3-TJIIOKAHOB, IIEHTO3aHOB, HEKPAXMAaJIUCTBIX
nojmMcaxapusoB, KoTtopsle cuiabHO HaOyxator B JKKT, o0Opasys Bs3kue KieeoOpasHbIE pacTBOPHI,
OTpaHMYMBAIOIINE BCAChIBAHUE YK€ IMepeBapeHHOro Oelika, KpaxMmalla, JKHpa U JPYTrUX Ba)KHBIX
OMOJIOTHIECKUX COCTUHEHUH [4].

VYuactue GpepMEHTOB MUKPOOPIaHU3MOB B TIEPEBAPUBAHNH KIIETUATKH HEBEIIMKO, TaK KaK B CIICITYIO
KUIIKY TMONAaAacT JIMIIb HE3HAYNUTEIbHAs IOl MPOXOIAIIETO Yepe3 IHINEBAapUTENbHBINH TPakT xumyca. B
CBSI3U C OBICTPBIM MPOXOXKJIEHUEM KOpMa MO NHIIEBAPUTEIHHOMY TPaKTy, HHTCHCHBHBIM IHIEBAPEHHEM B
TOHKOM OT/IeJie KUIIEYHNKA M HE3HAYUTENIbHBIM y4acTHEM MHUKPO(DIOpHI CIIENON KHIIKH B NEpeBapUBaHUU
KJIETYAaTKH INITHIE HENb3s JaBaTh OoraTble KiIeT4aTKod kopma. Takxke HEraTHBHBIM (PAKTOPOM KIETUATKH
SIBIISIETCSl TO, 4YTO aMopQHas ILeJUI0NIo3a, BXOJsIas B €€ COCTaB CHOCOOHA 3HAYMTENILHO HaOyxars,
azcopOMpysl Biary IHWINEBApUTEIBHOTO TPAaKTa, YTO MOXET HIPUBECTH K 3aKyIOPKE TOHKHX OTHEIIOB
kuiieyHrnka. OCHOBHBIMHU JIOCTOMHCTBAMHU OBCa I10 CPAaBHEHHUIO C KYKypy30# U TIIEHUIEH, siBisieTcs: Oojiee
BBICOKOE COZIEPKaHUE JKHPOB, CHIPOTO MPOTEHHA, a TAKXKE TO, YTO OBEC CIIOCOOEH MPOU3PACTaTh B MEHEE
ONaroNpuATHRIX KIMMAaTHYECKUX YCIOBUSX, YTO AaKTYyalbHO JUISi CEBEPHBIX PErMOHOB, 3aBUCHMBIX OT
ITOCTABOK 3€PHOBBIX C fora. ClieyeT yIUTHIBATh TaKKe U KOHBIOHKTYPY POCCHICKOTO 36PHOBOTO PHIHKA.

Crebmu cepryxy BEHIICHOCHOW SIBISIIOTCSI OTXOJOM MPOM3BOJCTBA SKAUCTEPOHI-COACPIKAIINX
OMOJIOTMYECKH AaKTUBHBIX IHMIIEBBIX J00aBOK M JIGKAPCTBEHHBIX MPENaparoB aJalTOTeHHOIO H
MMMYHOCTHUMYJIHPYIOIIEr0 AEHCTBHUS, HO IPA 3TOM CaMH MOTYT OBITh HCTOYHHKOM OMOJIOTMYECKH aKTUBHBIX
BEIIECTB JUIl JKUBOTHOBOJCTBA M BeTepuHapuu. OJHAKO HCIIOJB30BaHHE CTEOJNeH, SBIIIOIUXCS
JOTOJHUTEIBHBIM HCTOYHHUKOM KIETYAaTKH, B. COCTaBe€ KOMOHMKOPMOB TpeOyeT HX IIPeABApPUTENILHOMN
o6paboTku [5].

IToaconHeunslii MpPOT, OOpa3yIOUIUICS MPU MPOU3BOJCTBE PACTUTEIHLHOTO MAacia, SBISIETCS
XOPOILIMM 3aMEHUTEJIEM JIOPOTOCTOSIIINX KOPMOB, TaK KaK XapaKTepu3yeTcs: 0oJjiee BRBICOKMMH MOKa3aTeIsIMU
COJIEPKaHMSI CEpPOCOIEPIKAIIMX AMHHOKHCIOT METHOHHMHA M LIUCTEMHA IO CPABHEHUIO CO 3JaKOBBIMH, HO
HaJIM4Ue B HEM JIy3TH CHIDKAeT ero NuineBble KadecTBa. Hamm mccienoBaHa BO3MOKHOCTH HMPHUMEHEHUS
(epMEHTaTUBHOTO THAPOJIM3a MOJCIBHOM KOPMOCMECH, coOJepXkaleld B KadecTBe CyOCTparoB
MIEPEUNCIICHHBIC BBIIIE KOMIIOHEHTHI.

@depMeHTAaTHBHBIA THAPOIN3 MOJEIBHON KOPMOCMECH IPOBOJIMIIM C HCIIOJIL30BAHHEM aMHIIO- H
LEJUTIOIONIMTHYECKUX (PePMEHTHBIX IpenaparoB. VICTOUHUKOM aMuiia3 CIy:KUIIHU Mperaparbl 0Te€4eCTBEHHOTO
npou3BocTBa: AMminocyotmwinH ['3x u ['mokaBamopus I'3x, rcTounmkoM memntronas - Lemmosupuana [120x.
Oo6pabotky Ammnocyotmwimaom [3x mposoauwnu npu pH 6.0 u 60°C, torma xak ['mrokaBamopun I'3x u
Hemnosupunun 1'20x ucrons3zosanu npu pH 4,7 u temneparype 55°C.

B Havane Hac uHTepecoBaJM OCOOCHHOCTH THIPOJM3a KOPMOCMECH, COCTOSILIEH W3 JBYX
KOMIIOHEHTOB — OJIHOTO I'paMMa M3MOJOTHIX cTeOiel cepmyxu m 9 r uM3MOJIOTHIX 3epeH oBca. OLEHKY
3 PEeKTUBHOCTH (PEPMEHTHBIX PENapaToB BN 10 JUHAMHKE HakormieHust BC B peakimoHHOI cMecH.
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KOMIUVIEKCHASA HNEPEPABOTKA BAXYEBBIX KYJIBTYP C IIOJTYYEHUEM
BUOJIOTMYECKH AKTUBHOM JTOBABKH

CornacHO MHOTUM HCTOYHHMKAM, Kbl roa okoiio 20-30% BbIpaIieHHBIX apOy30B IPOMagaoT Ha
MOJIAX M3-32 HU3KOTO YPOBHS MeXaHM4YeCKOU 00paboTKH 0axueBbIX KyabTyp [1].

ITocne cOopa yposkast OTe4eCTBEHHBIE IIPOU3BOAUTEINH IIJIOA00BOLTHON IPOAYKIIHH CTAIKUBAIOTCS C
TaKHMU NPOOJIEMaMH, KaK peanu3anys U COBIT BRIPALICHHBIX OBOIICH U (pyKToB. [IoaTOMY B aHHOE Bpems
MIPOM3BOAUTENN PE3KO COKpALIaloT IUIOLIaaH I0J] IoceB apOy30B, UYTO HETaTUBHBIM 00pa3oM BIMSAET Ha
SKOHOMHYECKOE DPa3BUTHE IOKHOTO pernoHa PecmyOnmukn KaszaxcTaH, NOCTaBISIOMIEro IaHHBIA BHUI
CENTbCKOXO03SHCTBEHHON MPOIYKIIMM HAa OTEYECTBEHHBIN PHIHOK. OJHUM M3 BBIXOJIOB M3 JIAHHOW CHUTYaIlNH
SIBJISIETCS HAJTAKUBAHME MTPOMBIIIUIEHHON TIepepabOTKU OBOIIEH U (DPYKTOB C 1IEJIbI0 YBEIUYEHHS JOXOI0B OT
UX pea3aLiH.

Tabmuma 1 — I'panyioMeTpuYecKHH COCTAB MOPOLIKA, MOJYYeHHOI0 W3 KOMIO3MLMOHHON cMecH
3eJIeHbIX KOPOK M BBIXKHMOK apdy3a

Pasviep dpauii Conepxxanue ¢ppakiuii, % OT 00LIEro KOJINIeCTBa MPH
10 ’ COOTHOLICHHH KOPOK - BBDKHMKH apOy3a
1:1 1:2 1:3
bonee 630 0,20 - -
400-315 0,45 - -
315-200 0,63 - -
200-160 0,58 - -
160-100 1,22 0,14 -
100-63 4,31 0,28 -
63-50 4,87 0,69 -
50-40 5,13 3,88 0,12
40-30 5,59 4,27 0,34
30-20 6,80 12,33 4,54
20-10 24,78 27,29 33,44
10-5 30,02 33,08 40,26
MeHee 5 15,34 18,04 21,30

Tak KaK, B HACTOAIICC BPEMs B Kazaxcrane OTCYTCTBYCT TCXHOJIOIHUA KOMILICKCHOM Hepepa60TKH
ap6y3OB, TO HAYYHBIC UCCIICAOBAHUEC TEXHOJIOTUYCCKOTO ITpomecca KOMHJ’ICKCHOﬁ6e3OTXOILHOﬁ Hepepa6OTKI/I
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wiogoB apOy3a B BAJlpl ¢ ximopodwiuioM U3 3eNeHOH KOPKM M C NHIIEBHIMH BOJIOKHAMH, SIBJISETCS
aKTyaJIbHbIM HayYHBIM HalpPaBICHUEM HCCIECIOBAHUM.

[IpenBapuTenbHbIe HCCIIEA0BaHUS MIOKA3alId, YTO HanboJiee ONTUMAaIbHBIMU PEKUMaMHU MOJYYCHHUS
BAJ] u3 BBIKMMOK apOy3a sBnstoTcs: Temreparypa 25 °C u aBieHue B 30He KOHTaKTa paboUYnX 21eMEHTOB
10 MIla [ 2].

I[J'IH JOCTHXKCHHUA ONTHUMAJbHON CTENEHH U3MCJIBYCHUSA, a TaKKE IMOJJYUCHHA HeO6XO[lI/IMbIX
OpPTaHOJIENTHYECKUX TOKa3arenell pazpaboranHoii BAJ], KOMIIO3MIMOHHYIO CMECh BEDKHMOK apOy3a u
3eJIeHOW KOpPKH BapbHpoBaiy B cooTHomenusix (1:1) u (1:3).

D¢ dexTHBHOCTF MEXaHHYECKOTO BO3JACHCTBHA Ha KOMIIO3WIIMOHHYIO CMECh BBDKHUMOK apOy3a |
3€JIeHOW KOPKH OLICHHMBAIIM 10 CTENEHU M3MEIbYECHHs, KOTOPYIO YCTaHABIHMBAIU 10 T'PaHYJIOMETPHIECKOMY
cocTaBy (Tabnuma 1).

ITokazaHo, 4TO B I'paHYJOMETPHYECKOM COCTaBe KOMIO3WIMOHHOW CMECH M3 3€JICHOM KOpKH U
BBDKUMOK apOy3a, IOJIYyYeHHOW B pe3yibTaTe U3MENbYeHHsS B POTOPHO-BAIKOBOM JIE3MHTErpaTrope, IpH
COOTHOIIEHHH KOPKU-BBIKUMKH apOy3a 1:3, IOIHOCTBIO OTCYTCTBYIOT KpymHble dpakmuu (315-630-10° w).
Kpome Toro, HabmoaeTcs 06mas TeHeHIMs yBenuueHus Gpakimii ¢ pasMepom gactui ot 20 10 5-10° m,
KOTOpBIE 00ECTIEUNBAIOT BEICOKHE MTOTPEOUTENILCKIE CBOICTBA MTPOIYKTA.

O¢ddexkTnBHOCTE 00paOOTKH KOMITO3UIIMOHHON CMECH W3 KOPKHM M BEDKMMOK apOy3a B PBJ]
OLICHMBAJIM TAKXKE MO WM3MEHCHUIO cojepkaHusi BUTamMuHa C W 1O MEPEKHMCHOMY 4YHCIY JIUIHJIOB,
BBIJICJICHHBIX U3 TIOPOIIKA.

Cnagkun

TpaBAHUCTLIN Fopbkun

MpsHbIN Tepnknn

AnBVIHKIN

Pucynoxk 1 — Ilpo¢uniab XapaKTepUCTHKH BKYyca MOPOIIKA, NOJY4YEHHOI0 U3 KOMIIO3HHMHOHHoH- CMecH
ceMsIH H BBIZKHMOK ap0Oy3a npu cootHomennn: 1:1; 1:2:1:3

J11s1 OLIeHKH BKyca IOPOIIKA, OJIYYCHHOTO U3 KOMITO3UIIMOHHOM cMecH KOPKH M BEDKHMOK apOy3a,
npu cootHomenusx (1:1) (1:3) ucnonb3oBamu MeToa MpopunupoBanus (pUCyHOK 1).

TaxkuMm 00pazoM, UccIeOBaHHUS IPaHyJIOMETPHUYECKOTO cOCTaBa M MPOQIIIT XapaKTePUCTHKH BKyca
MOpOIIKA, TIOJYYEHHOTO W3 KOMIIO3UI[MOHHOW CMECH KOpPKM M BBDKMMOK apOy3a, IOKa3ayld, 4YTO
HaWiIydIIMMH TIOKa3aTeNsIMM O0NaJaeT IIOPOLIOK, MOJYYEHHBIH U3 KOMIIO3MIMOHHON CMecH IIpH
COOTHOUICHUH KOPKU-BBDKUMKH apOy3a 1:3.
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MOJIEKYJAPHO-TEHETHYECKASI BIEHTHOUKALIUA SACCHAROMYCES CEREVISIAE AZ- 12

Saccharomyces cerevisiae Ha cerojHsi camblii U3BECTHBIH M IIMPOKO HCIHOJb3YEMBIH OpraHu3M B
MIPOM3BOACTBE PA3JIMYHBIX MIPOAYKTOB MUTAHUS, BKIIOUYas XJIeO, Pa3IMYHbIC aNKOTOJIBHBIC HAUTKH, B TOM
Yrciie BUHO, MUBO M PsiJi pepMEHTUPOBAHHBIX HamuTKOB. Saccharomyces cerevisiae var. boulardii umeer
6m3kue MOpGoOrHIecKre U OHoXUMIYeCKHe xapakTepuctuku [1]. Cpean oTIMIUTENsHBIX 0COOEHHOCTEH
OYEBHUIHBIM PA3IMIMEM MEKIy HHMH SIBIICTCS HEOOBIYHO BBICOKHI ONTHUMANbHBIA pocT Saccharomyces
cerevisiae var. boulardii cootBercTByrommii Temneparype 37 ° C, KoTopas oYeHb ONU3Ka K TeMIepaType
Tesla 4YeNoBeKa. A TakKe APYyrod BaXXHOM OCOOEHHOCTBIO SIBIAETCA Oojiee BBICOKAas BBDKHBAEMOCTH IPU
HU3KOM KUCJIOTHOM 3Hadenuu pH [2].

W3 pa3imuHOro pacTUTENLHOTO ChIPbs, IIPOM3pacTaouiero B TypKkecTaHCKOH 001acTH, BBIIEICHO
180 pa3nuyHBIX BUIOB APOOKeH, OONBIIMHCTBO OTHOCATCS Saccharomyces 159 u Tonbko 21 KymbTypsl K
Dipodascaceae, yucTbIX KyabTyp BbLaeeHO 71.

Kysnbrypansao-mopdosornieckie cBoiictBa Saccharomyces cerevisiae—Az- 12 (13 rpaHatoBoro
coka): KosioHnu Ha coJloJJoBOM cycie-arape HeOoJIbIINe, TIaJIKUe, BBITYKIIbIE, C POBHBIMH KpasMu. CpegaHuii
pasmep kietok cocrasuser 5,0 x 6,4 mxM. dopMma KIETOK B OCHOBHOM OKpyrias. PasmHoxkaeTcs
ITOYKOBAHHEM.

dusuosioro-onoxumudeckue cpoiictea. COpakuBaer: TIIIOKO3Y, (PYKTO3y, caxaposy, MajbTo3y,
MaJITOTPHO3Y, HE HCIOJIB3YET TajlakTo3y, B HEOOJBIIOM KOJMYECTBE MOTPEOIISeT IIEHTO3bl — apaOHHO3Y,
KCWJIO3Y U pu003y, B KaueCTBE MCTOYHHMKA YIJIEpOZa MOTYT HCIOJb30BaThb MHOTHE HPOCTHIE COCTUHEHUS
TIIMIEPUH, B pe3ylIbTaTe cOpakuBaHms caxapoB oOpazyer CO2 U STHIIOBBIH CITUPT.

Ocobennoctu pocra: Temmnepatypubiii ontumyM 37+1°C. Knetku pactyt B npenenax ot 5°C no
45°C. OntumansHoe 3HaueHue pH cpexnst 3,5-5,5. CoxpaHseT xu3HecnocoOHOCTh B Anana3one pH ot 1,2 no
10. Pacret npu conepxanuu xxenuu B cpeae 10 3,0%.

Saccharomyces cerevisiae Az- 12 sBisieTcss yCTOWYIHMBBIM K TCHTAMHITHHY, OKCAIIMILTHHY, eda3o-
JUHY, aMOKCHKJIABY, TETPALMKINHY, HOPQUIOKCAIIMHY, BaHKOMHUIMHY, JPHUTPOMHIMHY, LE(pOTaKCUMY,
munpoIIoKcaluny, 1edypoKkCUMY, METPOHH1a30.1y, KeToHa30:1y, aMmdorepuiuny. [IposBiIsSIOT BEIpaKeHHbIC
AHTAarOHHCTUYECKHE CBOCTBA 0 oTHowIeHu:o K E. coli.

MosekyasIpHO-TEeHETHYECKYI0 HICHTH(PUKAIIMIO MUKPOOPIraHU3MOB IIPOBOJIMIIM METOZIOM CEKBEHH-
poanus o Cenrepy. I'eromayto IHK u3 | cyToOUHBIX KyIbTYp BBIACISUIN C IOMOIIBI0 Habopa Iy BBIAETIe-
nust JIHK u3 pacrenuii/rpubos «Plant/Fungi DNA Isolation Kit» komnanuu Norgen Biotek Corp. (Kanama)
coryiacHO TMpoTokoiy4 mpousBoautens. Konnenrpamuio JHK B o6pasmax ompenensin ¢ MOMOIIBIO
¢dryopumerpa Qubit (Invitrogen, CHIA) mo mikane aust dSSDNA HS.

B paGore wuCHoaBp30BANKCh YHUBEpCaibHble mpaiiMepsl |TS-pecuona nposxoxeit: 1TS1 (5-
TCCGTAGGTGAACCTGCGG-3) u ITS 2 (5-TCCTCCGCTTATTGATATGC-3). PeakumonHas cmech
Jutst amruinukanuu cocrosia us: 12,5 mxin Q5® Hot Start High-Fidelity 2X Master Mix, 1,25 mxa Forward
mpanimep (10 MmxM), 1,25 mxa Reverse mpaiimep (10 MmxM), 1,5 mxn IHK u 8,5 Bomsr. O6mmit o6sem TP -
cmecu coctasisut 25 Mk TP ¢ yHuBepcanbHbIMU IpaiiMepamMu IPOBOAWIN Ha amiutndukarope Eppendorf
npu pexxume amrumdukanpn: 94°C — 30 cek; 55°C — 1 mun; 72°C — 40 cex — Bcero 30 nukios; 72°C — 10
MuH. IIpogyktsr IILIP oxpammBanu u BHocuiu B 1,2% araposHslii rens. BusyamusupoBamu B YO-
TPaHCHJUTIOMHHATOPE.

Peaxiuio cexBeHHpoBaHus poBoAMIH ¢ ipuMeHeHuem BigDye Terminator v3.1 Cycle Sequencing
Kit (Applide Biosystems) cormacHo wuncTpykiuu mnpousBogutens [BigDye® Terminator v3.1 Cycle
Sequencing Kit Protocol Applied Biosystems CIIA], ¢ mocmemyrommM pasieneHneM (parMeHTOB Ha
aBTOMaTHYeckoM reHermyeckoMm anammzatope 3500 DNA Analyzer (Applide Biosystems). Pesymbrath
CeKBeHUpOBaHus 0oOpabarbiBasin B mporpamme SeqA (Applide Biosystems). IlonydeHHbBIC HYKJICOTHIHBIC
nocienoBarensHocTH | TS-pernona JIHK rpuOoB ObuTH MOABEpTrHYTHI CpaBHEHUIO ¢ AaHHBIMK 0a3bl Gene
Bank (www.ncbi.nih.gov), ¢ momorsto mporpammsr BLAST. ®DunoreHeTHYeCKHid aHATN3 MPOBOIUIN C
HCTIONB30BaHWEM MporpaMMHoro obecniedueHnss MEGAG. BripaBHHBaHUE HYKICOTHIHBIX TIOCICAOBATEIH-
HOCTeH mpoBOIMIHM, Hcnoib3ys anroput™ ClustalW. Jlns moctpoeHus (QUIOTEHETHYECKUX JICPEBbEB
HCITONb30BAN METOT «00BeauHeHus coceneii» Neiighbor-Joining (NJ). B pesyaprare ammindukarmu ¢ [75-
npaimepamu noydeH [TIP-nipoxykt pazmepom okoio 550 bp.
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Pesynbrarhl aHanu3a nocnepoBarensHocTel | TS reHa y n3ydaeMbIX IITaMMOB ITPEZCTaBIICHBI B BUJIE
(bUITOTEHETHIECKHX IEPEBLEB, MMOCTPOEHHBIX B iporpamme MEGA 6, ¢ ucrnions3oBanneM Neiighbor-Joining
KJIaCTEPHOTO METO/1a pacyera reHeTHYECKUX PacCTOSTHHUM.

IMocea0BaTeILHOCTD HYKJICOTU/I0B:
TTTTTTGTTTTGGCAAGAGCATGAGAGCTTTTACTGGGCAAGAAGACAAGAGATGGAGAGTCCA
GCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAGTTTCTTTCTTGCTATTCCAAAC
GGTGAGAGATTTCTGTGCTTTTGTTATAGGACAATTAAAACCGTTTCAATACAACACACTGTGG
AGTTTTCATATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAAC
ACAAACAATTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAACTGGAAATTTT
AAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAAA
TGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCC
CCTTGGTATTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTTTGGTAG
TGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTGGCCTTTTCATTGGATGTTTTTTTT

LV,

MH608341.1 Saccharomyces cerevisiae isolate extr03

MH459412.1 Saccharomyces cerevisiae strain Husl FF19

MH459411.1 Saccharomyces cerevisiae strain Husl FF7
MH380196.1 Saccharomyces cerevisiae strain ICMP 342
MG734859.1 Saccharomyces cerevsiae isolate [T317-004

Crenens romosioruu co mrammom MH608341.1 Saccharomyces cerevisiae isolate extr03 cocraBuia
100%.

Taxkum 06pa30M, CYHICCTBYCT HOTpeGHOCTL B HCHHBIX MOJICKYJISIDHO '€HCTUYCCKUX UCCIICAOBAHUAX,
CHOCO6HBIX pasjinyarh I1MTaMMbl HW  yCTaHaBJIMBATb COOTBETCTBYIOIIUE MCETObI I/I)IGHTPI(bPIKaHI/II/I
MPOOMOTHYECKUX IITaMMOB S. cerevisiae var. boulardii, mpy 3TOM  OdYeHb BaKHBIM IIAr — 3TO HaTH
(GYHKIMOHANBHYIO CBsI3b Mex 1y KoHkpeTHoW JIHK 1 npoGuotnueckum aeiictBueM.
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APPLICATION AND EXTRACTION CHITIN AND CHITOSAN FROM DEAD HONEY BEES

The great scientist doctor Ibn Sina (Avicenna) recommended eating honey to prolong life. Avicenna
wrote that honey is an excellent remedy for heart, liver and even skin diseases.

Honey bees live and die, their age is short [1]. The working bee lives in the summer for just over a
month. But even dead bees can give us quite a bit in terms of treatment. Dead bees, their bodies are called the
dead bees [2]. Beekeepers often just throw it away. Little bodies, like all living thing contain:

-proteins;

-fats;

-carbohydrates;

-mineral substance;

Three important components contain bee subs:

chitosan, heparin and bee venom.
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Due to the wide beekeeping in Uzbekistan, there is also the possibility of obtaining raw materials for
the production of chitin and chitosan from bee submoris on a significant scale.

Usually chitosan in Russia is obtained from the shrimp crabs and other shellfish (fig.1). But, due to
the fact that this is a fairly expensive process, the question was raised about obtaining chitin and chitosan
from other sources. The most accessible for industrial development of chitosan in the Republic of Uzbekistan
is the honeybees. This product is new Uzbekistan to ensure import substitution.

Fig. 1. The Fotograf shrimp, crabs and o shellfish

Chitin also has three different crystalline allomorphs: the a-, B- and y-forms. These differ in the
orientation of the micro-fibrils. The commonest form of chitin is a-chitin. Its unit cell is composed of two
N,N-diacetlychitobiose units forming two chains in an antiparallel arrangement.

Biodegradable polymer chitosan is an environmentally friendly product. Chitosan derived from bees
pins

o  Effectively cleanses the body of toxins.
Enhances immunity, improves blood circulation.
Promotes tissue regeneration in the skin.
Binds fats and glucose in the body.
It has an antispasmodic effect, relieves fatigue.|

e Chitosan helped reduce the bad cholesterol and triglycerides in the blood while increasing the good
HDL cholesterol.

e It has the unique ability to attach itself to fats in the stomach before they have metabolized, trapping
the fat thereby preventing absorption into the digestive tract.

e Rather than being absorbed, the fast is eliminated from body.

Chitin, poly (JB -(1-4)-N-acetyl-D-glucosamine),is natural polysaccharide of major importance. The
name “chitin” is derived from the Greek word “chiton”, meaning a coat of mail. The use of chitin was first
described by the French chemist, Henri Braconnot in 1811. The structure of chitin (CgH130sN), is similar to
that of cellulose, but with 2-acetamido-2-deoxy--D-glucose (NAG) monomer units, which are attached to

each other via B (1 -4) linkages. Chitosan is the deacetylated from of chitin (that can have varying degrees of
deacetylation), and it is soluble in acidic solutions (sometimes with difficulty) (fig.2.).

We used the dried and crushed dee collected during spring update of bee family and containing a
significant amount of chitin. For extraction of chitin, in the first stage, sequentially separated protein
(deproteinization) and mineral (demineralization) components of bee, i.e. translated them into a soluble state
and removed [3]. Demineralization carried out under influence of 2M hydrochloric acid for 5 hours at room
temperature. Deproteinization carried out by treating the crushed material in presence 1 N sodium hydroxide
for 1 hour at 80°C. Each process is accompanied by washing the raw material until neutral wash water (pH =
7).

In the next step deacetylation of chitin under the influence of 35% aqueous NaOH solution at a
temperature of 85°C for 4 hours to get chitosan, which is a high molecular weight polymer of glucosamine,
and dried at 50-55°C. The resulting mass destained with 3% H,O; solution and washed with ethanol.
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Fig. 2. The structure formuls chitin and chitosan

The above requirements are fully met by chitosan, since it undergoes biological degradation without
the formation of harmful substances, is not deficient, forms fiber and is relatively inexpensive, useful for
biomedical use (dressing for wounds, adhesive plaster). Chitosan is used in medicine as a disinfectant.

When applied topically, it promotes faster healing after burns and other skin lesions. Chitosan is
completely non-toxic and does not accumulate in the upper layers of the skin. It stops the blood, disinfects
the wound and exhibits antibacterial properties.

This gives us the opportunity to obtain chitosan coatings in the form of a film local honeybees and
to further study its physical and mechanical properties.
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MICROBIOLOGICAL RESEARCHES OF THE PETRO POLLUTED SOIL
AND METHODS OF RESTORATION

Pe3rome
3arpsi3HeHUE 1MOYBbI HEPTHIO M HE(DTENPOAYKTAMUA B HACTOSIIIEE BPEMS SIBISICTCSI OCTPOM MpolIie-Moi.
Buonornyeckast 04MCTKa yallle BCEro UCMOIb3YeTCs ISl YIAJICHHUsS] OPraHMUECKUX 3arps3HUTENICH B 3arpsi3HEHHOM
He(ThiO TOouBe. [loKa3aHO, YTO KOJMYECTBO MHUKPOOPTaHW3MOB B TOYBE JOCTHIaeT MaKCHMyMmMa BECHOHM, YTO
00yCJIOBJICHO JIOCTATOYHBIM COI'PEBAHUEM TIOYBBI U JOCTATOYHON BIAXKHOCTBIO B TEUEHHE ITOrO reproja. Takum
o0pa3om, HanboJee MPUEMIIEMBIM MTEPUOIOM OUYUCTKH MOYBBI OT HE(TH SBISIETCS BECCHHEE BPEMS.

More than 208 oil fields have been discovered in Kazakhstan, while oil and oil products are one of the
most dangerous and large-scale environmental pollutants [1,2]. Therefore, the ecological problem of rebuilding a
biosystem, contaminated with oil and oil products is an extremely urgent task. Soil belongs to the most important
natural resource, the state of which determines the ecological balance of the planet. The main characteristic of the
soil is fertility, which is formed, due to the vital activity of microorganisms. Economic human activity leads to soil
pollution reducing potential fertility. Soil pollution with oil and petroleum products is currently an urgent problem.
The extraction of oil from the bowels, cleaning and transportation are not only technically complex, but also
dangerous processes. Inevitably, each stage of production operations is accompanied by oil leakage, which
can cause irreparable phenomena. Chronic oil spills are a serious threat to the environment and human health.

When eliminating pollution only mechanical and physicochemical methods do not always achieve
the desired effect, since often there are problems of recycling of waste generated after treatment. The most
promising are biological methods of cleaning oil-contaminated objects, as they do not cause additional
damage to the environment and they are the cheapest. A great deal of preference is given to bacterial
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preparations, since they are more viable and competitive in the environment. On the basis of active strains of
microorganisms-oil depleters, biopreparations are being developed with different degrees of effectiveness [3
-5].

Methods of introducing cultures of microorganisms are used in cases when the necessary aboriginal
microflora is absent or very weak. They can be used for massive and accidental pollution, in difficult
conditions, in the absence of a developed natural biocenosis. The advantage of these methods is their
selectivity and the ability to remove and destroy complex toxic compounds.

Biological purification is most often used to remove organic contaminants in petro polluted soil.
Biological purification methods can be divided into: 1) methods of microbio-degradation of pollutants; 2)
methods of bioabsorption and redistribution of pollutants. Methods are based on the ability of various
organisms, especially plants, to absorb all kinds of toxic components from soils, accumulate them in their
tissues and thereby purify the soil. For example, sowing on oil-polluted soil of beans and grasses promotes
acceleration of biodegradation of oil. For this purpose, sorghum, arable pea, alfalfa, sweet clover, vetch,
barley, oats can also be grown.

Methods of microbio degradation are based on the destruction of pollutants by various types of
microorganisms. The effect is achieved due to the activation of native microflora or the introduction of
certain microorganisms into the soil, as well as various complex preparations. As a result, microorganisms
begin to actively absorb the pollutant and cause its destruction. Activation of biodegradation in oil-
contaminated soils and groundwaters is achieved by the introduction of mineral fertilizers.

Soils in the city of Shymkent differ in terms of anthropogenic impact. Microbial communities in the
investigated soils react to environmental influences and accordingly all stations demonstrate different
quantitative and qualitative indices.

The soil moisture content, the water content, and also the content of CFU (colonies forming units) of
urban soil have a special effect on the microbiological community of soils:

Station No. 1 - the territory of the Sayram District (within the city of Shymkent);

Station No. 2 - the territory of the SKSU M. Auezov;

Station number 3 - oil-polluted territory of railway station;

Station number 4 - the territory of the coast of the river Koshkarata;

The results of the experiments conducted during the spring-summer period show that the water content
decreases, which directly reduces the amount of soil microorganisms. And if the maximum amount was in the first
period of spring (March-April) is fairly stable 6,4x108 -7,5x10'°, then from May to August, there is a sharp
decrease in both moisture in the studied soils and a significant decrease in soil microorganisms.

It has been established that the bacterial community of the soil of stationary stations within the city of
Shymkent is not characterized by constancy and stability, the microbiocenosis is sensitive to changes in the
environment.

It is shown that the number of microorganisms in the soil reaches its maximum in the spring, which is
due to sufficient warming of the soil and sufficient humidity during this period. In summer, there is a decrease in
the number of microorganisms on the soil surface, at the same time, the difference between the values at the
surface and in the depth decreases.

Thereby, the most acceptable period for cleaning soil from oil is spring time.

The main natural destructors of oil and oil products are oil-oxidizing bacteria, fungi and yeast. To date,
some strains of these microorganisms are already used to clean contaminated areas of hydrocarbons, especially in
large quantities, they are found in places heavily polluted with oil and oil products [6].

Specialists in the field of biotechnology for the biodegradation of petroleum and petroleum products carry
out the selection and selection of specialized types of microorganisms: Pseudomonas, Arthrobacter, Rhodococcus,
Acinetobacter, Flavobacterium, Corynebacterium, Xanthomonas, Alcaligenes, Nocardia, Brevibacterum,
Mycobacterium, Beijerinckia, Bacillus, Enterobacteriaceae, Klebsiella, Micrococcus, Spaerotilus, Serratia,
microscopic fungi and yeast.
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NCCIEJOBAHUE CYIIEHBIX ABJOYHBIX BBIZKUMOK B TEXHOJIOI'NA
IMPOU3BO/JICTBA IEKTUHA

BaxxnelM HampaBiIeHHEM Pa3BUTUS COBPEMEHHOTO MHUIIIEBOTO MPOU3BOJCTBA SABISETCS CO3/IaHHE
0€30TXOAHBIX TEXHOJIOTHH, ITO3BOJISIONINX MPOM3BOIUTH KOHKYPEHTOCIIOCOOHYIO MPOAYKIUIO, B TOM YHCIC
(YHKIIMOHAIBHOTO Ha3HAYCHHSI.

B Hambonpimeil cremeHM ITUM  TPeOOBaHMSIM  OTBEYaeT IPOU3BOACTBO IIEKTHHA U
MEKTUHOMPOAYKTOB U3 BTOPHYHBIX PACTUTEIBHBIX CBIPHEBBIX PECYPCOB.

IlexTHH, MONyYaeMblii W3 SOJOYHBIX BBDKMMOK, cocrtaBiser 30 - 35% wmwupoBoro oObema
mpousBojacTBa u BeIpabateiBacTcs B CIIA, BemukoOpuranuu, [anmm, Urtammum, ['epmanumn, ABcTpuw,
Bonrapun u [Monsire. B Kazaxcrane coOCTBEHHOTO ITIEKTHHOBOT'O ITPOM3BOACTBA B HACTOSILEE BPEMSI HET.

B TO e BpeMsl BaKHO€ MECTO B YBEIIMYECHHU BBIMYCKa INEKTHHOCOJEPXKAIIMX MHUILEBBIX U3ICITHH
(YyHKIIMOHAIBHOTO Ha3HaueHHs B Kazaxcrane npuHa/uIe)XUT, B OCHOBHOM, SI0JIOYHOMY TIEKTHHY.

CoBeplICHCTBOBAaHHE TEXHOJOTHH ITEepepabOTKU SOJOK OCCHHHX W 3MMHHUX COPTOB C IOJTyYCHHEM
MEKTHHA U TEKTUHOMPOIYKTOB (DYHKIIMOHAJIBHOIO HA3HAYCHUS SIBIISIIOTCS B COBPEMEHHBIX YCIOBHSAX BEChMa
aKTyaJIbHA.

IIpoBeneHHbIE HCCIENOBaHUS OBLIM HAlpaBJICHBI, B OCHOBHOM, Ha pa3pabOTKy M COBEpIICHCTBOBAHHE
TEXHOJIOTHH W3BJICYCHHS IEKTHHA MPEHMYIIECTBCHHO W3 OCEHHHX M 3MMHHX COPTOB SIONOK 0e3 ydera ero
(YHKIIMOHAIBHBIX CBOHUCTB.

Iexrtun (E 440) — Gernblit MOPOIIOK, KOTOPEII B BOZIe 00pa3yeT KOIIOHIHBIN PacTBOpP OONBIIOH BI3KOCTH,
HaTypaJbHOE BEUIECTBO, KOTOPOE COAEPIKUTCS B TIOJAX, CTEOISIX U KOPHSIX MHOTHX pacTeHui [1,2]

INexTHHBI TPEACTABISAIOT COOOH TPYMITy BBICOKOMOIEKYISIPHBIX MOIMCAXapHI0B, BXOIAIINX B COCTaB
KJIETOYHBIX CTEHOK M MEKKIETOYHBIX 0Opa30BaHHUIl COBMECTHO C LIEJUTIONIO30HM, TeMHUIIEIUTION030i U JIUTHHHOM.
ITexTHHOBBIE BeIECTBA IMMPOKO PACNpOCTpaHeHsl B npupozae. OHM SBISIOTCA COCTABHOM 9acThIO PACTHUTEIBHOMN
TKAQHW M BXOIAT B COCTaB CTeONeil, KOpHEH, IIOOB, JIUCTHEB M JIP. YacTeH pacTeHHH. B HEKOTOPBIX YacTsix
pacTeHHi IEKTHHOBBIC BEIIECTBA COCTABISIIOT 10 35 % cyxoro BemiecTBa. [IeKTHHOBBIC BEIIECTBA SIBILIOTCS
CIIO)KHBIMH  TIONTFICAXapHUAaMH, TJIABHEIM CTPYKTYPHBIM KOMIIOHEHTOM KOTOPBIX SIBIISIETCS TalaKTypOHOBAs
Kucnora. MorekymsipHas Macca mekTHHa konebmercs ot 25000 mo 1000000. B pacreHmsix comepxarcst ABa
OCHOBHBIX BHJa ICKTHHOBBIX BEIIECTB: IIPOTONEKTHH, HEPAaCTBOPHMEIA B BOAE, CIUPTE M 3(Upe, W MEKTHH,
pacTBOpHMSBIHA B Boje. [Ipu ruapommse, KOTOPBIM CONMPOBOXKIACTCS CO3PEBAHUE IUIONOB, IIPOTONEKTHH YaCTHIHO
IPEeBpaIaeTCs B MEKTHH.

Jlyummii IeKTHH MOXKHO TONYYHTh U3 SI0JIOK M KOPOYKH LUTPYCOBBIX. B MpPOMBINIIEHHOCTH MEKTHH
IPOU3BOAAT W3 SONOYHBIX BBDKHIMOK M BBITEPOK, M3 KOPOYKM LUTPYCOBBIX M CBEKIOBUYHOIO JKOMA.
3HAUUTENBHYIO YacTh MEKTHHA BBIPA0ATHIBAIOT M3 CBEKJIOBHYHOIO KOMa. [Ipy W3BIE€UYEHHM TEKTHHA W3 CHIPbS
MPOTONEKTHH Pa3spyIIaloT HAarpeBaHHEM C COJAHOM KHUCIOTHI M oOpasyromuiics MpH TOM MEKTHH OCaXKIaloT
CTMHPTOM MU APYTHM MeTOAoM. [IeKTHHOBBIE BELECTBA, MOTy4E€HHbIE U3 Pa3IMYHBIX PACTUTENBHBIX HCTOYHHKOB
Pa3HOOOPa3HBIMH METOAAMH, HPEJCTAaBIIIOT COOO0 IOPOIIKH Oe3 3amaxa M CIM3HUCTBIC Ha BKYC OT CBETJIO-
KPEMOBOT'O 10 KOPHYHEBOI'O IBeTa.. Bo BiakHOH aTMocdepe MeKTHHBI MoryT copbuposats 10 20 % Boxmel. B
M30BITKE BOJBI OHM PAcTBOPSIOTCS. B oTimume oT caxapHOro mecka, KOTOPBIH cpa3y *ke I0CIIe TONaIaHus B BOIY
HauMHAET PACTBOPATHCSA, UYACTHIIA INEKTHHOBOIO IIOPOIIKA, MOMAaB B BOIY, BCAchIBAaeT €€, CIOBHO TyOKa,
YBEJIIMUMBAACH B pa3Mepax B HECKOIBKO pa3, M TOJIBKO IOCITE JOCTIDKECHHS OIPENCNICHHOTO pa3Mepa HauMHaeT
pacTBOpsIThCA. Ecii 9acTHIIBI MEKTHHOBOTO MOPOIIKA MIPH CONPUKOCHOBEHHUH C BOAON HaXOAATCS OIHM3KO IPYr K
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IpYTy, TO, BCAachiBas BOAY M pa30yxas, OHHU CIHUIAIOTCS, 00pa3ys OOWH OOJBIION JIMMKHUHA KOM, YPE3BBIYANHO
MEUICHHO PACTBOPSIONIMICS B BoAe. IIeKTHH crocoOeH 0Opa3oBBIBATh B MPHCYTCTBHU KHCIOTHI M caxapa
MPOYHbIC CTYyAHU. [IeKTMH — €CTECTBEHHbIH OYHMCTHTENh OPraHW3Ma OT [UIAKOB M HMIPacT BAXKHYIO POJb B
aKTUBU3aIMU Ipoliecca oOMeHa Bemects [1, 2].

B nanHO# paboTe OBUIM HCCIICOBAaHBI CBOWCTBA DKCTPAKTA CYIICHBIX SOMOYHBIX BBDKHMOK, KOTOpBIC
IpecTaBIeHbI B Tabme 1.

Tabnura - CBoHCTBA IKCTPAKTA CYIIEHBIX 10JOYHBIX BBLKHMOK

Ilokaszarenu DKCTPaKT CYIIEHBIX sI0JIOYHBIX BEKMMOK
Cyxue BemiecTBa, % 1,30
301bHOCTD, % 0,20
ITexkTuHOBBIC BemiecTBa, % 0,78

KommiekcooOpasyroiasi CriocoOOHOCTh MEKTHHA OCHOBaHA HA B3aMMOJCHCTBHU MOJICKYJIBI MEKTHHA C
MOHAMH TSDKEITBIX U PAJMOAKTHBHBIX METAJJIOB. braroaapst 5ToMy CBOWCTBY MEKTHHA, €r0 HEOOXOIMMO BKITIOYATh
B PAIMOH MTUTAHUSI.

TakuM 00pa3oM, MEKTHH MOXKET ObITh OTHECEH K HE3aMECHHMOMY BEIECTBY JUIS HCIOJIb30BAHUS B
MIPOHM3BOJICTBE MapMellajia Ha OCHOBE MOJIOYHOW CBIBOPOTKH C JOOaBiIeHHWEM (PYKTOBOIO HAIMOJIHUTENS IS
MPOQHUITAKTHYECKOTO H JIEYeOHOTO MUTAHHS.

Jlutepartypa
1. Psouesa C.A., Jlomprua A, TlepcrieKTHBHBIE TEXHOIOIUH MIEPEPAOOTKH PACTHTEILHOTO CHIPBSI JUTS TTOMYYEHHUS
3JI0POBBIX MPOYKTOB IMUTaHKsI // XpaHEHHE U riepepaboTKa cenbX03ChIphs., Ne5, 2008. - C. 45.
2. BropuuHbIe ChIpEBBIC PECYpCHI MHUIICBOH U nepepabaThiBatomield npoMeinuieHHocTH ATTK Poccun n
oxpaHa okpyxatomiei cpenbl. CripaBounuk / [Tox o6ur. pen. akanemuka PACXH Cuszenko E.M. — M.: TIITH, 2009.
—468 c.

®apmanos LI.U.- maructpanT 2 kypca, [Ipombiniennas dapmanus, . Tamkent, Pecnydinka
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K BOITPOCY U3YYEHMS XAPAKTEPUCTHUK JIMTIOCOMAJIbHBIX KOMITO3UIIAM C
JIEKAPCTBEHHBIMU PACTUTEJIbHBIMUA OBBEKTAMHM

IlepcnekTHBEI pa3BUTHS (papMaleBTHYECKONH TEXHOJIOTUH OMPENEINSIOTCs TPeOOBAHUSIMH COBPEMEH-HOM
(hapMakoTepanuy, KOTOPhIC MPEAINONAranT CO3/aHHe MAaKCUMAaIbHO 3(P(GEKTHBHBIX C JICUCOHOW TOUKH 3PCHHS
JIEKapCTBEHHBIX MPENapaToB NP COIEP)KaHUM B HUX MHUHHMYMa JIEKAPCTBEHHBIX CYOCTaHIIMH, HE 00JaJarolnIux
0OOYHBIMH JIeHicTBUSIMU. B OCHOBe pemieHus 3TOM 3amgaud JieKaT IOJIOKEHUS W MpUHIMIBL Onodapmanuy,
0azupyrolmecss Ha ONTHMAaJIBHOM TOAOOpPE COCTaBa M BHJA JICKAPCTBEHHOW (OPMBI W  HCIOJIb30BAHUH
ONTHMAJBHBIX TEXHOJNOTMYECKUX IIPOIIECCOB. DTUM OOBSICHICTCS IIMPOKOS PACHpPOCTPAHEHHE M YrIIyOJeHHe
OnogapManeBTHUECKUX UCCIICTOBAaHUH BO MHOTHX CTpaHaX.

JIMIOCOMBI — 3TO MHKPOCKOIIMYECKHE 3allONHEHHBIC XHIKOCTBIO CepHyecKHe 4acTHIl, MeMOpaHa
(obomouKa) KOTOPBIX COCTOMT M3 MOJEKYN TeX e IPUPOAHBIX (OCHONUMMIOB, YTO W KIICTOUHBIC MEMOPAHBI.
BonopactBopumble (THAPOQHIBEHEIE) TeKapCTBEHHbIC BEIECTBA MOT'YT OBITh 3aKIIOUCHBI BO BHYTPEHHEE BOTHOE
IPOCTPAHCTBO JIMIIOCOM, a >KHPOPacTBOpUMEIE (TUApodOOHBIE) — B OHCIOWHYI0 NHIHAHYIO MeMOpany. B
MOCJIEIHEE BPEMsI JIMIIOCOMBI HAXOIAT Bce Oorblliee NPH3HAHWE B MHPE KaK MEPCHEKTUBHBIE HOCHUTEIH
JIEKaPCTBEHHBIX BEIIECTB, IIOCKOJBKY COTJAacHO pe3yibTaTaM MHOTOYMCICHHBIX KIMHUYECKAX HCIBITAaHUI
JIEKapcTBa, BBOAMMEBIE B COCTaBe JHIIOCOM, Oonee 3GQEKTHBHBI M MEHEee TOKCHYHBL, YeM IpUMEHsIEeMble B
CBOOOHOM BUJIE.

JlanHas pabota MOCBSIICHA ONPEACICHUIO pa3Mepa U E-TMIOTEHIMANA JIMIIOCOM.OHOM M3 BaKHEUIINX Xa-
PaKTEPHUCTUK JIMIIOCOM SIBISIETCSA MX pasMep. ONTHMaIbHBIA pa3Mep HOCHTENeH, 00eCTIeUHBAIOIIMH ITaCCHBHBIH
TPAHCIIOPT JIEKAPCTB, KaK CBUJIETEJILCTBYIOT JINTEpaTypHble JaHHble [1,2], monanaer B untepsan 50-200 um. Takue
JIATIOCOMBI MEJUVICHHO YAAISIOTCS PETHKYIO-9HIOTEIHANEHOH cucteMoil. C yMEHBIICHHEM pa3Mepa yBeIMIHBACT-
sl BpeMs IIUPKYJIAIAN JIMIIOCOM B KPOBH, 00BEM pacHpe/IeIiCHHs M TPOXOXKICHNE CKBO3b CTEHKH COCY/IOB, ITPaB/a,
IIPU ATOM CHIKAETCSI KOJIMYECTBO MHKATICYTHPOBAHHOTO BEIECTBA HA SAMHUITY MacChI Jinmiaa. [loaToMy mens nc-
MIOJTB30BaHUS M TIPUPOAY aKTHBHOTO BEIIECTBA ONPENEISIOT HeOOXOANMBIE pazMepsl JIMnocoM. Bemnuamnna &-mo-
TEHIIMAJa XapaKTepH3yeT CTAOMIBLHOCTh MOTYYEHHBIX JIMIIOCOM M UX CIIOCOOHOCTH K ariomepanun. Onpedenenie
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pasmepa u E-nomeHyuana NOTYYCHHBIX JIMTIOCOM TPOBOJMIM METOAOM JWHaMH4Yeckoro cperopaccesHusi (DLS-
Dynamic Light Scattering) ¢ ucnons3oBanneM (OTOHHOrO KOPPESLHMOHHOro aHanmsaropa Zetasizer Nano ZS
(Malvern, Aursus). Jljist yBenudeHnsi TOMOT€HHOCTH CYCTICH3UU U BBIICIEHHUs JIMIIOCOM C HAMMEHBIIIUM [HaMeT-
pPOM HCIIONB30BANM (MIBTPAIMIO 4Yepe3 MeMOpaHBl 3aJaHHOTO pa3Mepa C IIOMOIIBI0 MHHH-3KCTpYyJepa
(Avanti Mini Extruder set N610000).

Marepuaibl M1 MeTOBI: JUIsI aHATIHM3a MCIIOIb30BAH JIMTIOCOMBI MOJTYUYSHHBIE HA OCHOBE XOJIECTEpUHA
(Sigma., Germany), dochorummnxonunaa (Sigma., USA) u JIeKapCTBEHHBIX PACTHTEIBHBIX OOBEKTOB (BOIHBIC
9KCTPAKTHI KOPBI 1y0a, IBETKU THICSYCINCTHUKA TaBOJITOJMUCTHOTO, TPABhI 3Bep000s mpoasipsiBiieHHOro (JIPO).
Onpedenenue pazmepa u E-nomenyuad TOTYYCHHBIX JTAIIOCOM IPOBOAMIA METOIOM AWHAMHYIECKOTO CBETOpAcce-
stanst (DLS-Dynamic Light Scattering) ¢ ucmonbp3oBanneM (OTOHHOTO KOPPETSIMOHHOTO aHamm3aropa Zetasizer
Nano ZS (Malvern, Aursus). it yBen9IeHuss TOMOT€HHOCTH CYCIIEH3WH U BBIICICHHS JTMITOCOM C HAUMEHBIITUM
JIMAMETPOM HCIIONB30BAM (DHIIBTPALIMIO Yepe3 MeMOpaHbl 33J]aHHOTO pa3Mepa C MOMOIIBI0 MUHH-IKCTPYAEpa
(Avanti Mini Extruder set N610000).

Pe3yabTaThl: pe3yibTaThl HCCIACAOBAHMN II0 ONPEICNCHUIO pa3Mepa M E-TOTCHIHMANA JIUITOCOM
npezacTaBieHsl B Tabnune 1.

Tabmuua 1 - Pa3mep n &-moreHuuaJj JIunocoM

O6pa3zen Cpeauuii JuaMeTp JUIOCOM, HM &-nmoreHnMa
dochomumua/xonecrepon/JIPO (1:1:1) 110 + 4 um -4,97 mB
dochomumma/xonecrepon/JIPO (1:2:1) 113 £+ 5um -7,85 mB
Docdomunuy/xonecrepon/JIPO (1:3:1) 121 + 3um -8,96 MB
Dochomunua/xonecrepon/JIPO (1:4:1) 129 £ 4 um -10,11 MB
Dochomunua/xonecrepon/JIPO (1:5:1) 158 £ 6 M -7,85MB
Dochomunu/xonecrepon/JIPO (1:6:1) 188 £ 2 um -5,11MB
dochomunua/xonecrepon/JIPO (1:7:1) 208 £ 4 um -5,78MB
dochomunua/xonecrepon/JIPO (1:8:1) 218 £ 5 uM -8,15MB
Dochomunua/xonecrepos/JIPO (1:9:1) 235+ 7 um -4,11MB
dochomumua/xonecrepon/JIPO (1:10:1) 259+ 10 um -7,28MB

PesynbraThl UCcIenOBaHUI TOKAa3alH, YTO HE3AaBHCHMO TOJydeHa TOMOTeHHas JIMTOCOMaIbHAs (opMma,
cpemHui pa3Mep KOTOPBIX Bappupyercs B quanazone 110-260 am.

BbIBOABI: TIONYYCHHBIC 3HAYCHUS E-TTOTCHIIMAIOB JIJIsl BCEX 00pasIoB, XapaKTEepU3YIOIIUEe CIIOCOOHOCTh
YacTHUI[ K arjoMepalid U ONpEICISIONINE CHITY B3aWMOJICHCTBUSI MEXK/Y YaCTHUIAMHM, JISKAT B JUAMa30HE OT —
10,11 no —4,11 MB, 4TO CBUIETENBCTBYET O JOCTATOYHOW YCTOWYMBOCTH CHCTEM.

Crucok 1MTepaTyphbl
1. Ien B.U., Kamnyn A.Il., KpacHononbckuii FO.M., CrenanoB A.E., Uexonun B.I1. OT immnocom ceMuaecsaThXx K
HaHoOnotexHomornn XX| Beka //Poccuiickne HanoOnorexHonorun. 2008. T.3. Ne 11-12. -C.52-56.
2. CuctensHuk A.B., Xanun A.JI. JlunocoManbHblE JIEKApCTBEHHBIE IPENapaThl: BOZMOXKHOCTU U IEPCIIEKTHUBBI
//MemnumHa B Kys0acce. T.13 Ne2 2014. C.7-16.
3. Yukenesa H.A., CmupHoBa 3.C., Opnosa OJI. u ap. Co3nanue 1 n3ydeHue JTUIMOCOMATBHON JIEKapCTBEHHON (hOPMBI
nudennHa //Xumuko-dapmanesrudeckuii sxypraai. -2001.-T.4, Ne§.- C.19.
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ISOLATION AND IDENTIFICATION OF FUNGALSTRAINS INCRUDE LIGNITE
Due to the limited oil and gas resources worldwide, coal will become the most important energy material.

With the consumption of 2007,in terms of volume, coal reserves will be maintained for 146 years, while oil will be
exhausted within 50 years and natural gas will be within 63 years. After the oil and gas reserves are exhausted, coal
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will monopolize the entire fossil energy market. Obviously, coal is use, especially the brown coal, which accounts
for 47.3% of the world’s coal reserves, will become an important research theme.

There are abundant lignite resources in Kazakhstan and the lignite with low calorific value and high ash
content is piled up as rubbish causing a serious waste of resources as well as environmental pollution. Research
into biological processes for the utilization of fossil energy has received more and more attention in recent years.
Microbial treatment has been considered as an economically effective and environmentally safe way of processing
coal via degradation of the macromolecular network into simpler, low molecular mass products [1-3]. The coal
solubilization processes that have been studied in greater detail include the basidiomycetes fungi involved in wood
rotting processes. Despite the advances in the understanding of the microbial transformation of coal, it is still not
possible to develop efficient and economically viable biotechnological processes to produce humic substances by
solubilizing LRC with fungi. Humic acids are polyelectrolytic macromolecules which play an important role in
global carbon and nitrogen cycling and in the regulation of the mobility and fate of plant nutrients and
environmental contaminants [4-6]. Lignite, a low-grade coal, has a lignin-like structure and contains humic acid
and water-soluble humic material including fulvic acids. It is well known that humic acids have widespread
utilization in agriculture, for example, they have been used as organic fertilizer and as a feed additive.

The present work was intended to isolate fungi with high-efficiency solubilising-coal activity from low rank-
coal.

Lignite. Lignite sample for biosolubilization was obtained from the “Oikaragai” coal deposit (Almaty
province, Kazakhstan). The samples were collected at around 15 cm depth beneath the surface, manually
pulverized (particle size around <1 mm), and stored at 4°C .

Fungi strains and cultivation medium

These strains were selected because of theirability to grow in a (AMSC5) growth medium with powdered
LRC at 5% as the sole source of carbon. Its composition(mg/L) was: NH;NO3- 2.50, KH,PO,4- 1.75, MgSQ, -0.75,
K;HPO,- 0.75, NaCl - 0.25, ZnSO4- 0.088, FeCls- 0.08,CuSO,4- 0.016, MnCl,- 0.014, M0Os- 0.007, Co (NOs).-
0.005;noble agar 15 g.L*, powdered LRC 5% (p/v)[7].

Fungal ITS sequence and Phylogenetic analysis

The taxonomy of strain ES11 was evaluated by phylogenetic analysis of the ITS internal region[8].
Universal primers ITS1 (TCC GTA GGT GAA CCT GCG G) and ITS4 (TCC TCC GCT TAT TGA TAT GC)
targeting the 3 and 5 end of the IT sequence were used for PCR.Chromatograms were analysed and edited using
Bio-Edit version 5.0.9 (Hall TA., 1999: 95-98) and the Genbank database wassearched for sequence similarities
using NCBI BLAST. It is generally believed that the similarity is more than 97% for the same type, and the above
95%is the same genus, using the software Clustal W calibration to multiplex it for comparison, apply MEGAS. 0
software, using neighbouring methods(Neighbour-Joining) build a phylogenetic tree.

Molecular identification of culturable fungi Performing ITS rDNA on the purified 4 representative fungi
PCR reaction, the average length of the amplified gene fragment is about 500 bp, logs its ITS rDNA sequencing
results to GenBank Database Blast comparison with existing sequences on NCBI Comparative analysis of
similarity found that 3 strains and existing patterns in the database The ITS rDNA gene sequence similarity of the
strain was over 97%. Molecular identification results showed 4 strains of fungi belong to Aspergillus sp.

Tab. 1 ITS rDNA sequences results of 4 culturable isolates

Results of identification
1 2 3 4
Strain number GeneBank # Name Similarity%
RK1 EU926976 Neosartoryafischeristrain 99
RK2 KP890480 Fungal sp 99
RK5 GU566217 Aspergillus fumigatus strain 99
RK6 KX009135 Aspergillus sp. 100

PCR amplification of purified RKs (RK1, RK2, RK5, RK®6) fungal strains genomic DNA using ITS
primers resulted in the expected product. BLACT analysis of amplicon sequence showed high homology values
with the sequence from [99%] RK1, RK3 and RK4: Neosartoryafischeri (EU926976), RK2: Aspergillus sp.
(KP890480), RK5: Aspergillus fumigatus (GU566217), RK6: Aspergillus sp. (KX009135). it provide an relevant
information for the screening of lignite depolymerizing fungi as the biofactories of biohumic substances for further
studies.
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Hdemunosa U.B., acniupant kadeaps! 6norexHonoruu HanponansHoro gapManeBTHIECKOro
YHHUBEPCHUTETA, I'. XapbKOB, Y KpanHa
Pri6ankua H.B., noxrop (apManeBTHUecKiX HayK, JOIEHT Kadenpsl OnorexHonornu HanmonansHoro
(hapManeBTHIECKOT0 YHUBEPCHUTETA, T'. XapbKOB, Y KpanHa

AHAJIN3 UMMYHOCTUMYJIAITOPOB HA ®APMAINEBTHUYECKOM PBIHKE
YKPAHUHDbI

BBenenmne. AKTyadbHOCTH MPOOIEMBl KaHIWm03a OOYCIOBJIEHA, MPEXAE BCETO, TEM, 4YTO 3TO
Haubosiee pacnpocTpaHeHHas TrpuOkoBas uHGpexkuus. Ha 1oiro kaHIuIo03a NPUXOAUTCS I10AABIISIONIEE
OOJIBIIIMHCTBO CIy4YaeB IPUOKOBBIX MOPAKEHUHN CIM3UCTHIX 000mouek. Kak Bo30OyauTenu riayoOKHX MHUKO30B
rpubbI poaa Candida Tarxke OCTaBISIOT JANIEKO TO3ad BCEX OCTaJbHBIX TPHOOB, B3ATHIX BMecTe. BhI3piBaeT
kauau103 okouo 20 BugoB Candida [3]. I'aBHbIM BO30yquTeNIeM KaHANUI03a U HAaHOOJIee U3yUEHHBIM BUIOM
seisercst Candida albicans. 3a mocmemane rompl ObUTO  3aUKCHPOBAHO TajeHHE 3(PEKTUBHOCTH
OO0JIBIIMHCTBA UCIIOJIL3YEMBIX JIEKAPCTBEHHBIX CPEICTB JUIS JIEYEHUs KaH/U/103a Ha OCHOBE (UIyKOHa30I1a,
YTO CBSI3aHO C MHOTOJIETHHM WX HCITOJBb30BaHMEM W PasBUTHEM pPe3WUCTEHTHOCTH TpuboB poma Candida.
W3BectHO, 4TO OCnabieHne MMMYHHTETa Yallle BCETO CHOCOOCTBYET Pa3BHTHIO KaHIWIo3a [1, 2], mostomy
HCIOJIH30BaHNE UMMYHOCTHMY/ISITOPOB MOYKET MOBBICUTh HMMYHHBIN OTBET IS 3alIUTHI opranm3ma [5]. B
CBSI3M C OTHM CeifJac aKTyallbHO pa3padoTaTh HOBOE JICKAPCTBEHHOE CPEACTBO JJIS JICUCHUS KaHIWO03a Ha
OCHOBE€ HMMMYHOCTUMYJIATOPAa W aHTUMHUKOTHKA C MHHHUMAaJIbHBIMH HO60‘IHBIMI/I 3(1)(I)CKTaMI/I U BBICOKOH
3¢ PEKTHBHOCTHIO. JTO MEPCHEKTHBHO OCOOCHHO NpHU JICYEHUH BYIHFBOBArMHAIBHOTO KaHmumosa. [Ipexme
BCEro Juisi  pa3padOTKM  TaKOro JIEKApCTBEHHOTO  CPEACTBAa  HEOOXOJMMO  TPOBECTH  aHAJIM3
HMMYHOCTUMYJIATOPOB, 3aPETUCTPUPOBAHHBIX B YKpauHe.

Lenpro naHHO# pa®OTHI SIBISETCS aHAIN3 WUMMYHOCTHMYJSITOPOB Ha (hapMaleBTHUYECKOM DPBIHKE
Ykpaussl.

Matepuaibl U MetoabLIlpyu HcclieoBaHUM pBIHKA JCKAPCTBEHHBIX CPEICTB OBLT MCIOIH30BaH
SJIEKTPOHHBIM pecypc 1'0CymapCTBEHHOTO peecTpa JIEKapCTBEHHBIX CpelncTB YKpauHbl, a Takke ATC
(Anatomica Therapeutic Chemical (ATC) classification system) npuasra BO3 B kauecTBe MEXIyHApOIHOTO
CTaHAapTa METOJOJIOTUY, NMpEeAHA3HAYeHHOW IS NMPOBEICHMS CTATHCTUYECKMX MCCIIEJIOBaHUI B 00JacTH
MOTPeOIICHNUS JIGKAPCTBEHHBIX CPEICTB B Pa3HBIX CTPAHAX.

Pesyabtatel. [lo manHbIM [ocymapcTBEeHHOrO peecTpa JIEKapCTBEHHBIX CPEACTB YKpawHBI, 110
COCTOSIHHIO Ha HOs0ph 2018 roma, acCOPTUMEHT UMMYHOCTUMYISATOPOB mpezactabieH rpynmoid ATC LO3A
«VIMMYHOCTUMYIATOPBD), KOTOPAsi COCTOUT U3 HECKOJIBKHX ITOATPYIIIL:

A - KOJIOHUECTUMYIUpYIoLIHe (HaKTOpPbI, 7 TOPrOBBIX MAPOK;

B - npenapats! naTepdepoHa, 16 TOProBEIX MapOK;

C - npenapatsl uHTepeiikuHa. ) TOProBBIX Mapok;

X - Opyrue KIMMYHOCTUMYIISATOPBI; 31 Toprosas mapka [4,6].

PesynbraThl HcciienoBaHuii TpUBEICHBI B Ta0muIe 1.

[o pe3ynbTaTram HcCIeOBaHUI CTPaH-IPOU3BOAUTEICH UMMYHOCTUMYJISITOPOB YCTAHOBJICHO, YTO HA
OTEYECTBEHHBIH (papMaleBTHUECKUI PBIHOK JIEKAPCTBEHHBIC CPEICTBA 3apyOEKHOTO IPOM3BOICTBA
noctaBisitorcss U3 14 crpan Mupa. OCHOBHBIMU CTpaHAMH-HMIIOPTEPAMU JIEKAPCTBEHHBIX CPEJCTB IS
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JIeueHUs] UMMYHHBIX paccTpoiicTB sBisitorcss CIIA 5,81 %, Uzpauns 4,52 %, Cnosenusiu Illselinapus no
3,87 %, a Taxoke Uamus 0,65 %, Asctpust 1,29 %, Apreatuna 1,94 %, JlrokcemOypr 0,65 %, I'epmanns 3,23
%, Honpma 1,29 %, @urnsaaus 0,65 %, Poccus 0,65 %, Uramust u Cepous mo 1,29 %.

YKpauHCKHEe MPOU3BOIUTENH MOCTaBIAIOT 69,03% J1eKapCTBEHHBIX CPEJCTB OT OOIIEro KOJIMYECTBa.
[To pesynpraTtam aHanm3a (apMamneBTUICCKOTO PHIHKA YKPaWHBI AIMMYHOCTHMYJISITOPOB B 3aBHCUMOCTH OT
JIEKapCTBEHHOM (pOpMBI BBIITyCKa OBLJIO YCTAHOBJICHO, YTO OHHU HPEJACTaBJIEHBI 13 BUIAMM JIEKAPCTBEHHBIX
(opM, OCHOBHBIE M3 KOTOPBHIX JTHO(PHUIM3MPOBAHHBIN mopomok uist uHpekmnuii 30,57%, pactBOp At
unbekuui 35,03 % u cynmozutopuniil0,83%, a Taxke HacTOWKa AJisi OpabHOTO pUMeHeHus 5,73 %, cupon
1,91 %, xammu opansHbIe 2,55 %, crpelt [y opomeHust HocoBoi nonoctu 1,27 %, xammu s Hoca 1,27 %,
akcTpakT 1,27 %, pactBop aist opanbHoro npuMmeHeHus 0,64 %, Tabnetku cyonuHrBaNIbHEIEC 0,64 % U TpaBhI
¢acoskoii o 30 r 0,64 %.

Tabnuna 1 - AHaJIM3 MMMYHOCTHMYJISITOPOB Ha (hapMaleBTHYeCKOM PhIHKe YKPauHbI

Kon ATC - knaccudukaun KommgectBo Vneneupii Bec (%) ot oOmiero
TOPrOBBIX MapoK KOJIMYECTBA TOPrOBBIX MapOK

LO3A «IMMYHOCTHMYJISTOPBI»

LO3 AA — KOJIOHHECTUMYIHPYIOIINE 7 12,96
(axTopsl

L03 AB — npenapars! unrepdepona 16 29,63
L03 AX — npyrue UMMYHOCTUMYJISTOPHI 31 57,41
Bcero 54 100

BeiBoabl. ®DapManeBTUYECKHH  PHIHOK MMMYHOCTHMYJIMDPYIOUIMX JICKAPCTBEHHBIX  CPEICTB
IIpEICTaBICHHBIN 1-ii  rpymmoif  coriacHo mexayHapoauoit  ATC-xnaccudpukamuun  LO3A
«MIMMYHOCTUMYIISITOPBI», KOTOpasi COCTOMT M3 YEThIpeX IMOArPYNI (KOJIOHHECTUMYIHpYIOMHNE (haKTOPEI,
npenaparsl MHTEp(hEepoHa, NMpenaparsl UHTEpJICHUKUHA U JIPYrie UMMYHOCTHUMYJISITOPBI), BKIIIOYAIOLINX B
ce0s1 54 toprossle Mapku. OCHOBHBIMH CTPaHAMH-HMIIOPTEPAMHU JIEKAPCTBEHHBIX CPEICTB AJS JICUCHUS
MMMYHHBIX paccTpoicTB sBustores CHIA 5,81 %, Uzpauns 4,52 %, Cnosenus u IlBeinapus no 3,87
%.Y CTaHOBJICHO, YTO MMMYHOCTUMYIISITOPBI MPEICTaBICHB Ha OTEYECTBEHHOM (hapMalleBTUYECKOM PhIHKE
13 BumamMM JIEKapcTBEHHBIX ()OPM, OCHOBHBIE M3 KOTOPBIX JHO(DHUIM3UPOBAHHBIN MOPOIIOK Ul WHBEKIMH
30,57 %, pactBop g uHbBeKuuil 35,03 % wu cymozutopuniil0,83 %. IlosToMy akTyaabHBIM SBIISETCS
pa3paboTKa cocTaBa M TEXHOJIOTHH HOBOTO OTEYECTBEHHOTO KOMOMHMPOBAHHOTO JEKAapCTBEHHOTO CPECTBA
Ha OCHOBE MMMYHOCTHMYJIATOpPA W aHTH(YHTIbHBIX aKTHBHBIX (hapMaleBTHYECKUX HHIPEIAUEHTOB IS
JICUeHHs! BYJIbBOBarMHAJIBHOTO KaHAN034.
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PROPERTIES OF MIRNA BINDING SITES WITH MRNA OF TCP PLANT TRANSCRIPTION
FACTORS

Pesrome

Wzydensr xapaktepuctuku cBssbannst 429 MIRNA ¢ mMRNA27 renoB cemeiictBa TCPA.thaliana.
Tonbko 9 renos Obutv MumieHsmu it MIRNA. Caiitbl csssiBanuss MIRNA pacnionaranmucs B 5UTR, CDS u
3'UTR renoB cemeiictea TCPA.thaliana.O6uapyxens! caiitel cBs3biBanus miRNAB1O renax cemeiictea TCPT.
aestivum, koropsie pacronaranics Toiibko B CDS. 13 738 miRNA ¢ mRNA22 renos cemeiicta 7TCPO.sativa 8
reHoB ObuTH MumeHsMHu Ut miRNA, koropsre pacionaramuck B S'UTR u CDS. 13 325 miRNA ¢ mRNA46 reros
cemeiictBa TCPZeamays Obuto HaiineHo tonmbko 10 mumreneii. Caiitbl cBsizbiBanns MIRNA pacrnosnaramuce B
S'UTR u CDSmRNA. Caiirsr cBs3sBanus miRNA B mRNA opronornunsix reHoB 7CP pa3innYHBIX BHIOB
pacTeHHMil KOAMPYIOT KOHCEPBATHBHBIC OJMTONCNTHIBI, YTO CBHACTEIBCTBYET O paHHEM BO3HHKHOBCHHH
(GYHKIMOHAIBHOM cBs131 Mexay miRNA 1 reHaMi-MUIICHIMU.

Kmiouesvie crosa: rer, MiIRNA, MRNA, reHsI-MUIIeHH, TPAHCKPHUIIIIHOHHBIE (DaKTOPHI.

Keywords: gene, miRNA, mRNA, binding sites, transcription factor.

Transcription factors of the TCP family are involved in many processes of plant development and growth.
Expression of TCPfamily genes depends on miRNAs, the effect of which on the translation of their mMRNAs is
poorly understood[1]. We have created the MirTarget program, which allows to determine the quantitative
characteristics of binding of the entire miRNA nucleotide sequence to mMRNA. This program defines the following
features of binding: a) the origin of the miRNA binding to mRNA,; b) the localization of miRNA binding sites in
5UTR, CDS and 3'UTR of mRNA,; c) the free energy of interaction (AG, kJ/mole); and d) the scheme of
nucleotide interaction miRNA with mRNA. In the present work, using the bioinformatics approach, the interaction
of miRNAs with mRNAs of TCP genes of different plant species were investigated [2].

The quantitative characteristics of 429 miRNAs binding to mMRNAs of 27 TCP family genes of the
Arabidopsis thaliana were established. Only nine genes are targets for miRNAs. Their mRNAsbind with miR319-
3p, miR4228-5p, miR4228-3p, miR5021-5p, miR5658-5p and miR8181-5p. The mRNA of AT1G53230,
AT2G31070 genes have binding sites for miR319c-3p, miR5021-5p and miR5658-5p, and mMRNA of
AT3G15030gene has binding sites for miR319a-3p and miR4228-3p. By two miRNAs bind to mRNA
ofAT1G69690, AT3G02150 and AT3G47620genes. By one miRNA bindto mRNA ofAT1G30210, AT4G18390 and
AT5G08330 genes. miRNAs binding sites are located in 5'UTR, CDS and 3'UTR mRNATCP family genes of
Athaliana.

As a result of studying the binding of 126 miRNAsto mRNAs of 28 TCP family genes of
Triticumaestivum family it was revealed that only ten genes were targets for miRNAs. miR319-3p, miR444a-3p,
miR5086-5p, miR9666a-3p, MiR9780-3p, miR10516-5p and miR10518-5p bind with mRNAs of these genes. Each
mRNA of Traes_6AL_DA27ABCA61 and Traes 6DL_136DE13FB genes binds with miR10516-5p and
miR10518-5p. Two miRNAs bindto the mRNA ofTraes_2BL_36A3AB3A2.1gene. By one miRNA bindto mRNA
of other genes. The miRNAs bhinding sites in MRNA of TCPfamily genes of T.aestivumare located only in the CDS.

The binding of 738 miRNAsto mRNAs of 22 TCPfamily genes of Orysa sativa was studied. Only eight
genes are targets for miRNAs. miR1861d-5p, miR2102-5p, miR5075-3p and miR5819-5p interact with the mRNA
of these genes. The binding sites for miR2102-5p and miR5819-5p were found in LOC_0s01g11550 gene. By one
miRNA bindto mRNA of other genes. The miRNA binding sites in mRNA of TCPfamily genes of O.sativaare
located in 5’'UTR and CDS.

As a result of studying the binding of 325 miRNAsto mMRNAsof 46 TCP family genes of Zea mays, it was
found only 11 targets for miRNAs. miR164g-3p, miR164h-5p, miR166a-5p, miR168a-5p, miR171d-5p, miR399d-
3p and miR408a-3p bindto the mRNA of these target genes. The mRNA of GRMzZM2G031905 P01,
GRMZM2G055024_P01, GRMZM2G062711_P01 and GRMZM2G170232_P01 genes bind with zma-miR166a-5p.
The mRNAs 0fAC213524.3_FGP003, AC233950.1_FGP002, GRMZM2G034638_P01 genes bind each with two
miRNAs. By one miRNA bindto the mRNA of GRMZM2G035944 P01, AC190734.2 FGP003 and
AC205574.3_FGP006 genes. The miRNA binding sites are located in 5’'UTR and CDS of mMRNATCP family genes
of Z.mays.

Polyserine, polyhistidinewere detected in proteinsof TCP genes family, encoded respectively by the
binding sites of miR-5021-5p, miR-5658-5p. The miRNA binding sites in the mMRNA of orthologous TCP genes of
many plant species encode conservative oligopeptides, which indicates the early emergence of functional
relationship between miRNAs and target genes and confirms the existence of the found miRNAs binding sites.
This relationship persists for tens and hundreds of millions of years[3].miR444a-3p has binding sites in MRNAs of
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three T.aestivum genes, two O.sativa genes, and three Z. mays genes encoding STSETS oligopeptides.miR168a-5p
has binding sites in mMRNAs of one T. aestivum genes, one O. sativa genes, three Z. mays genes and oneA. thaliana
gene encoding PALCAAR oligopeptide.miR10518-5p has binding sites in the mRNA of two T. aestivum genes,
two O. sativa genes, three Z. mays genes and two A.thalianagenes encoding the conservative TSLNIS
oligopeptide. miR319-3p has conserved binding sites in the mMRNA of TRAES3BF014900010CFD_t1T. aestivum
gene, LOC_0s01g11550.10. sativa gene, AC205574.3_FGP006 and GRMZM2G015037_P01Z. mays genes and
AT3A11615A.thaliana gene, encoding the RGPLQSoligopeptide.
The results of the following research are: a) the target genes from TCPfamily of A. thaliana, T. aestivum,
O. sativa and Z. mays for miRNAs have been identified; b) the binding sites of these miRNAs are conserved
among target genes of orthologues; c) specific miRNAs for different plant species have been detected; d) miR319-
3p has conserved binding sites in the mRNA of TCP family genes of the studied plant species.
References:
1. LiS (2015). The Arabidopsis thaliana TCP Transcription Factors: A Broadening Horizon Beyond
Development. Plant Signaling & Behavior journal,vol.10.n0.12pp.1-5.
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KOBUOTUKHU - HOBASI KOHUIENNUA IMTPOBUOTUKOB

HoBBIM JOCTIDKEHHEM B HCCIIEIOBAHUH ITPOOMOTHKOB SBMIOCH (DOPMYIHPOBAHHE HOBOW KOHIICTIIUH —
kobonotuku. KoOnotwkm Oonee QyHKIMOHATBHBIE, YeM CHHOMOTHKH, IOCKOJBKY SIBIISIOTCS KOMOHMHaIuei
MpOOMOTHKOB, TPEOMOTHKOB M TIHMIIEBAPUTENHHBIX (EPMEHTOB. JTa KOHLEMIHUS IO3BONSET TOBBICHTH
MUTATETbHYIO0 IIEHHOCTh CHHOMOTHUKOB Onarojaps BKIIIOUEHHIO B HHUX Pa3MUYHBIX THIIOB IHIIEBAPUTEITBHBIX
(dbepMeHTOB U 100aBieHHE EPMEHTOB ISl BBIICIICHHUS PEOMOTHKOB U3 UX MPUPOIHBIX UCTOUHUKOB. KOOMOTHKH
BIIEpBBIE ObUTM M3roToBieHHl B benpruu. CocTaB AaHHBIX MPOAYKTOB, KPOME MPOOMOTUKOB, BKIIOYANI MHYIHH,
JEKCTPHUH, PUCOBBIE OTPYOH, TIIyTaMHH, aMIJIa3y, HHBEPTa3y, JaKTa3y, KCUilaHa3y, NeKTHHAa3Y, IUNa3y, BUTAMHUHBIL:
A, BS, B6, B9, B12, C, D, E u uunk. MHrpeaueHTsl, UCMOIb30BaHHBIE B KOOMOTHKAX, CO3/IAIOT CHHEPTHIO,
KOTOpast yCHIMBAET UX 3(GEKTUBHOCTD U YITy4IIacT IeHCTBHE KOPaKTOPOB.

Tepmun «Kobuotuk» Ob1 BBesieH B 2013 roxy, B KOTOPOM OIMCBHIBAIOTCS MIPOLYKTHI, 00€CIEUUBAIOIUE
IUTaTeNbHBIC IPEMMYIIECTBA II MTOTPEOHUTENS, a TaKKe MPOoONOTHKOB. KOOMOTHKI OCHOBaHBI Ha Mee, 9TO €CIH
TIOMECTHUTD NPABIIBHBIC IPOOUOTHKH, TPABIIBHBIC TPEONOTHKY (TOIUIMBO ISt HPOOMOTHKOB) U JOIOMHUTEIBHEII
IIHUIIEBOI KOMIOHEHT B KHIEYHHUKE, 9TO OYeT CII0COOCTBOBATh XOPOIIEMY OaKTEpHATEHOMY POCTY, ITOJABICHHIO
pocTa «IJIOXUX» OAKTEPHid U YITYUIIEHHIO O0LIETO COCTOSHHS 3/J0POBbSI.

Mornekyibl, TPUCYTCTBYIONINE B MHIIE (MX elle Ha3bIBalOT MaKPOMOJIEKYJIaMH), OYeHb KPYIHbIEe, U OHH
HE MOTYT IIONAacTh KaK B KIETKH OakTepuil, TaKk M B KJIETKU 4YesioBeka. [109TOMy MUILEBapHUTENBHBIEC KETe3bl
BBIIIETISAIOT ()ePMEHTHI, KOTOPBIE PACIICIUIIOT 9TH MaKpOMOJIEKYJIbl B MEJIKHE COeIMHEHNS (aMHUHOKUCIIOTHI, caxap,
JKUPHBIE KHCJIOTHI, MUHEPAIIBI U TIP.) — 3TH MEJIKHE COEAMHEHUS U eCTh KoOnotuku [1-3].

KoGunorukn (1aT. «Co-» O3HA4aeT «BMECTe»; Ip. «OHOC» — <OKU3HBY) Has3bIBAlOTCS (HaKTOPBHI,
YITy4IIaoIue/ yKpeIIIomue )XU3HEeHHbIE (DYHKIIMN MTOJNE3HBIX OaKTepHil M YeI0BEYeCKOro opraHu3Ma. [ taBHbIe
KOOMOTHKH — 3TO TOJIE3HE COCHMHEHMS W3 THINM: AMHHOKHCIIOTHI, MEJNKHE MOJICKYIBl YTIIEBOIOB, >KHpPHEIC
KHCTIOTBI, MHHEpaJbl M IIPOYHE 3JICMEHTHI, KOTOPHIMH MHTAIOTCA OaKTepUH ¥ KISTKH. VCKIIOUMTEeTbHOCTH
KOOMOTHKOB B TOM, YTO OHHM JCHCTBYIOT HE TOJBKO Ha OakTepuu (Kak MPEOMOTHKH), HO M HA YeIOBEYECKHE
ki1eTkd. [103TOMy OHM CHCTEMaTHYIeCK! YIydIIaloT COCTOSHHE MHUIIEBAPUTEIFHOTO TPAKTa M BCETO OPTaHU3MA.

KoOnoTrkn peKOMEHAYIOTCS Uil JiedeHUS W NPOQMIAKTUKH Pa3IHYHBIX KHIIEYHBIX PACCTPOMCTB.
KoOnoTnku mposBIsIFOT CBOE ACHCTBHE M B TOHKOM KHUIIICYHHKE, U B TOJCTOM. B pe3ynbraTe CBOEro JCHCTBHS
KOOMOTHKH CO3JAI0T ONTHMAJbHBIEC YCIOBHS ISl Pa3BUTHSA KHIIEYHOW MUKPO(IOPHI U CO3JAalOT HEOOXOIUMBIE
YCIIOBHSA sl aKTUBALMU OOHOBJICHHS SIUTENHUS TOHKOTO U TOJICTOrO KMIIEYHUKA.

Hanpune aMUIONIUTHYECKMX M JIMIIOIUTHYECKUX (PEPMEHTOB B KOOMOTHMKAX 3HAUUTEIBHO YMEHBINACT
Heperpy3Ky MHUIICBAPUTEIBHON CHCTEMBI, Yiydimas aOCOpOIMIO YIIICBOIOB, JHIHIOB M OEIKOB B TOHKOM
KuIIeyHuKe. TakuM 00pa3oM, KOOMOTHKHIIOMOTal0T KOHTPOJIMPOBATE BEC M YMEHBIIATH BI3KOCTH MHIIH, KOTOPAas
HE INepeBapUBAcTCs B TOJICTOM KHIIEYHHKE, YTO MO3BONSET Oonee 3((PEKTHBHO NMPOSBIATH CBOIO aKTHBHOCTb
KHAIIEYHOH MUKpodIIope.

KobnoTtuknu comepxaT HEKOTOPEIE TUIIBI BOJOKOH (TIPeOHOTHKI) HEOOXOAUMEIE JUTS PAa3BUTH, OalaHca U
MOJIEP )KUBAHUST  Pa3HOOOpasmst KHIIeYyHOH MUKpodaopel. KoOHMOTHKM yCHIMBAIOT CHHEPTUIO C WUMMYHHOH
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CHCTEMOM: TIOMOTal0T YMEHBUIUTh CTPECC NEUEHOUHON, TAaHKPEAaTUYECKON U MUIIEBAPUTEIbHON CUCTEM; U TaKUM
00pa3oM, COCHCTBYIOT JiyulieMy U 0oJiee JIerkoMy nuiieBapeHuto. KoOMOTHKH Takke MOMOraroT cOalaHCHPOBaTh
YPOBHH TPUIJIMLIEPUIOB U XOJIECTEPHHA, O1aronaps pa3ioKeHHIO U BBIBEIEHUIO SKUPOB.

KoOHnoTHKTH BKIIIOYArOT B ce0f CyOCTaHIMM, KOTOpBHIC YTWJIM3HPYIOTCS HPOOHMOTHKAMH, a TaKxe
XO3SHMHOM, B OTJINYHE OT NPEOHOTHUKOB, KOTOPBIE YTHIN3UPYIOTCS TOJIBKO TPOOHOTHKAMH, HO HE X03THHOM [4].

KoOnoTHKH SIBISIOTCS KAaTaJIM3aTOpOM, KOTOPBIH ITOMOTaeT OpPTraHU3MY PacCIIeIUITh IUIY Ha MENKHe
KyCOYKHM, KOTOPBIMU IHTAIOTCS NMPOOMOTHKHM W KIETKH KuiledHnka. OHH Taioke PaspymIaloT OCTATKH ITHIIH,
KOTOpPBIC CTHMYIIHPYIOT aKTHBHOCTH M POCT THMJIOCTHBIX OaKTepHii, a Takke CIIOCOOCTBYIOT POCTY ITOJIE3HBIX
OakTepHii, TOAABIIIIOMINX POCT TUIOXHUX OakTepuil B KumeyHnke. HexoTopeie (epMEHTHI pearnpyroT ¢ MUIEBHIMA
MaTepuallaMy M BBIIEISIOT IUTATENbHBIE BEIIECTBA, KOTOPBIE CTUMYIHPYIOT MPOOHOTHKU. DEpMEHTHI TPOTeasbl U
amMHiIa3bl MpU BKIIIOUYEHWH B BUJAE KOOMOTHYECKOW KOMOMHAIMH (YHKIHOHUPYIOT B KaueCTBE JIAKTOI€HHOTO
(akTopa (CTUMYIUPYIOT pOCT JakTobakTepuii). DepMEeHTHI 1EJUTION03bl U TEMHIIEIUIFOIIO3bI, C APYTOi CTOPOHBI,
(YHKIMOHUPYIOT KaK OM(HIOTCHHBIC, TO €CTh CTUMYJIUPYIOT pOcT OuduI00aKTepHid.

BreiBox. TakuMm 00pa3oMm, KOOMOTHKH Hapsy ¢ HPOOMOTHKAMHU, CHHOMOTHKAMH, MPEOHOTHKAMH MOTYT
JIOTIONTHUTE PAlMOHAIBHYIO TEPaluio MW NPOQWIAKTHKY pPa3IMYHBIX 3a00JICBaHMII CBS3aHHBIX C HapyIICHHEM
HOPMAaJBHOM MUKPOOHMOTHI X03sIMHA KaK KaueCTBEHHOT'0, TaK U KOJIMYECTBEHHOI'O XapaKTepa.
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BO3MOXHOCTHU NIPUMEHEHUA MOJUPUITNPOBAHHOI'O UHTEP®EPOHA AJIb®A ITPH
JIEYEHUE BUPYCA I'EIIATHUTA C

[IpoGema nedenns: Bupyca renatuta CocTaeTcs Mo-MpeXHEMY aKTyaJbHOW M IO KOHIIA HE PEIIeHHOH.
3HAYUTEIIBHBIM JOCTH)KEHUEM COBPEMEHHOM Ienarojoruu CleayeT cuuTaTh npuMeHenne narepdeponos (MPH) B
Ka4yecTBE OCHOBHOI'O CPEJ/ICTBA MPOTHBOBUPYCHOI Tepanuu. OHaKo cyliecTByeT npobiemMa ucnosb3oBanus MOH,
KOTOpasi CBsi3aHa C €ro AECTPYKIMeH IMpoTeazamMy NpH NONaJaHUM B OpraHU3M 4YesloBeka. B cBsi3um ¢ »3TuM
aKTyalbHbIM ~ siBsieTcss Mmoanpukammst WOH s npenaynpexiaeHus ero  JIeCTPYKIHMH W MOBBIIICHHUS
MIPOTUBOBUPYCHOW aKTHBHOCTH.

Jns  nedenus Bupyca rematura C mumpoko wucnons3yercs HWOH-0, KOHBIOTMpOBaHHBIA C
nonustuneHrnukoneM (I10I7). Panee ObLI0 OKA3aHO, YTO YACTOTA AOCTHKEHUSI YCTOHYUBOIO BUPYCOIOrMUECKOIO
OTBETa Y HH(UIMPOBAHHBIX I'eAaTUTOM cocTaBuia 53 % npu npumeHeHnn nerwipoanHoro UOH-o (ITerUdH-
a) 1 41 % npu ucnons3oBanun cranpaptaoro IOH-o B komOunamu ¢ pubdasupusoM [1]. [Tozxe bozomonossim n
coaBTOpaMH OBUIM TMPOBEACHBI yxe KinHudeckue uccienoBanus [ler-UOH-o. B pesynbrare mokazaHo, 4To
OBICTpBIN BUpycooruueckuii oteet (Heonpenensiemas PHK Bupyca rematura B CHIBOPOTKE KPOBH depe3 4 HeAen
Tepanuu) ObUT TOCTUTHYT y 73,3 % OOJBHBIX, YCTOHUUBBIA BHPYCOJOTMYECKHH OTBET uepe3 6 Mec. mocie
OKOHYaHHUs Tepamuu Obul 3apeructpupoBad B 70,1 % cmydaeB [2]. IIpoBenens! nccnenoBanus 3(GGEKTHBHOCTH
npumeHenuss MoauduiuposanHoro M®H-a ruanyponoBoii kucnoroi (I'K)npu nedenun Bupyca renarura C.
ITokazano, uyto HatuBHas Moiekyna MOH Ttepser GMOIOrMYecKyl0 aKTHBHOCTb YK€ depe3 2 IHs, TOrha Kak
konbloratr MOH-a-I'K nokassiBasl cTabUIbHYI0 IPOTUBOBUPYCHYIO aKTUBHOCTh Ha MPOTSDKEHUM Oonee 5 nHei[3].
Taxke TpPOBEACHBI YCIHCUIHbIC 3KCIEPUMEHThI ¢ TpuMeHeHus: UDH-0, MOAMGHUIMPOBAHHOTO HAHOYACTHUIIAMHU
3omora U I'K mpu neuennn remaruta C. Pe3ynmbTaThl mokasald BBICOKYIO HPOTHBOBHPYCHYIO aKTHBHOCTD
MoaupurmpoBanHoro MOH ¢ moBbIIeHHOH CTaOMIBHOCTBIO, TAK KaK JaHHBIA KOMILIEKC OCTaBajICs B CBIBOPOTKE
KPOBH I10CJI€ UHBEKIMU Ha NIPOTSHKEHUU 7 CYTOK, Toraa kak HaTuBHbIM DH Tonbko 1-2 cyrok [4].
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Wrak, ycOBEpIICHCTBOBAHHE CYIIECTBYIONIMX M IOUCK HOBBIX crtoco0oB Moaudukannu MOH-a, kotopsie
OyoyT BIMATH Ha YIYy4YIIEHHE €ro NMPOTUBOBUPYCHOW AKTUBHOCTU SBJISETCS MEPCHEKTUBHOM M HEOOXOAMMOI
3a/iaueii COBpeMEHHOW OMOTEXHOJIOTHH.
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HNCITIOJIb30BAHHUE PARAMECIUM CAUDATUM KAK TECT-OBBEKT B BUOTECTUPOBAHHUN

Ha CeFO[lHHLHHHfI JACHb OOHUM H3 COBPEMCEHHBLIX METOJAO0B KOHTPOJIA TOKCUYHOCTU 3arpsA3HCHUSA
OKpYXKaIOIIeH cpeasl M TOKCHYECKOTO NEHCTBHMA Ha OPraHW3M YENOBEKa XHMHUYECKHX, KOCMETHYECKHX,
(apMaLeBTHYECKUX, OMOTEXHOJOTMYECKUX W MHOTOYMCICHHBIX IPOMBIIIJICHHBIX IPOAYKTOB SIBISETCS
OuotecTupoBanue. JlaHHBII METOJI KOHTPOJISI OCHOBAH Ha PEaKIHNU TeCT-00BhEKTa HA TOKCHUYECKOE IEHCTBHUE
TOTO WJIM WHOTO TIPOAYyKTa, BemecTBa. C pa3BUTHEM OMOJOTMH M OMOTEXHOJIOTHH HCIIONB3YIOT OOJIbIIOE
pasHooOpa3ue TecT-00beKTOB. TecT-00BeKTH — 3TO BBICOKOUYBCTBHUTCIBHBIE OPraHU3MbI, KOTOpHIE
NIPEACTAaBICHBl B Ipenesiax IeorpaMueckoro peruoHa, IOCTYNHBI Ui KyJIbTHBHUPOBAHUS M XOPOIIO
n3ydeHsl. B KayecTBe TecT-OOBEKTOB NpPH NPOBEACHHHM OWOTECTUPOBAHMS, B 3aBHCHMOCTH OT Iiejed u
yCIOBUI IPOBEINCHUS HCCIEIOBAHMH, MOJXKHO HCIIONB30BAaTh CBETAIIMECS OakTepuu, AadHHUU, DPHIOH,
npocTeiire, Bogopociu u ap. [1, 2, 4].

OmunM u3 OHOMHAWKATOPOB sBisieTcs uH(y3opus Paramecium caudatum. Ee ocoGeHHOCTBIO
SBJISETCA TO, YyTo Paramecium caudatum He UMEIOT HEPBHOIl CHCTEMBI, pa3ipakeHue BOCIPUHUMAIOT BCEi
KJIETKOM M CHOCOOHBI OTBEUYATh HAa HUX JABHXCHHUEM - TaKCHCOM, B CBA3H C 4YC€M, OTH 6H006'I)CKTI)I n ux
peakuMM MOXHO paccMaTpuBaTh B KadyecTBE IMATHOCTHYECKUX TECTOBBIX CHCTEM JUIS BBISBICHHS
TOKCHYHOCTH TECTHPYeMBbIX BemecTs [3].

ITpu BeIOOpe TecT-opraHu3Ma HEOOXOAMMO YUYHTHIBATH UYBCTBUTEIHHOCTh M PE3UCTEHTHOCTH K
TOKCHYECKOMY  AeHCTBHIO. UyBCTBUTENBHOCTh  ONPENENSACTCS MUHHUMAIBHBIMM  KOHLCHTPALMSIMHU
TOKCHYECKUX BEIIECTB, MPH BIUSHUM KOTOPBIX MOXKHO 3apErMCTPUPOBATh OTBETHBIE PEAKIMU OPraHU3Ma.
PesucrenTHOCTh Ompenensercss MaKCUMaJIbHBIMU KOHIEHTPAIMAMH TOKCHKAHTOB, NP HAJIMYUH KOTOPBIX
OpraHu3M BBDKHBACT. Taxum 06p330M, YYBCTBUTCJIBHOCTD U PE3UCTCHTHOCTH IOKA3bIBAIOT JHAIIa30H
OIIEHKH TOKCHYHOCTH BEI[ECTBA.

Ha xadenpe Ouortexnomornn HarponanpHoro (apmaneBTHYECKOTO YHHBEPCHUTETa IPOBOAUTCS
paboTa Mo OMOTECTHPOBAHHIO (apMAIEBTUICCKUX, KOCMETHUECKIX W OMOTEXHOJOTHYECKUX IMPErapaToB U
MPOJIYKTOB Ha TOKCHYHOCTH C HMCIOJB30BaHHEM KaK TecT—00BeKTOB HH(OY30puu Tybhenpku Paramecium
caudatum [2].

Hensro naHHO#N paboOTHl SBISIETCS MOJTYy4YeHHE M HAKOIUIGHHWE YHCTOM KymbTypbl Paramecium
caudatum u mpoBejieHre OHOTECTHPOBAHMUS, & IMEHHO — OMPEICIICHHE OCTPOil TOKCHYHOCTH KOCMETHICCKHUX
CPEACTB.

Merto/1 U3y4eHHs1 OCTPOH TOKCUYHOCTH C MCIOJIb30BaHUEM OMOMHAMKATOpa MH(QY30pUH OCHOBAH Ha
OTIpEIENICHNH KOJIMYECTBA ITOTHUOIINX M HETIOIBM)KHBIX KIETOK B 1% pacTBOpe TECTHPYEMOTO HpernapaTa.

Ha nepBoM 3Tamne OHOTECTHPOBaHHS HEOOXOIMMO OBUTO TIONYYHTh YHCTYIO KyNbTypy Paramecium
caudatum u HaKONHUTH JOCTATOYHOE KONMYIECTBO HH(y30puii B 1 M nuTaTensHON cpexsl. B kadecTBe kopma
JUISL THQY30pHH MOKHO HCIIOJIB30BAaTh HACTON CEHA, BHICYIICHHbIC KOPKH OaHaHa, THIKBBI, ABIHU, HAPE3HYIO

40


mailto:biotech@nuph.edu.ua

OHTYCTIK KA3AKCTAH MEJHIJHHA AKATEMHACBI, XABAPIIIBI Ne4 (84) 2018 sicvin, TOM .

KPY)KOUYKaMH MOPKOBKY, T'DaHyJbl PHIOBEr0 KOMOWKOpMa, MOJIOKO, CYLIGHBIE JHCThbsI cajara, KyCOUKH
MIEYCHKH, JPO}OKU, BOJOPOCIH, TO €CTh T€ CyOCTaHIIMH, KOTOPBHIE MM HEMOCPEICTBECHHO YIOTPEOIAIOTCS
TydenpkamMu (ApoXKKH, BOJAOPOCIIN), HITH SIBJISIOTCS CyOCTpaTaMu Uil pa3BuTUs Oakrepuit [3, 4]..

HauGonee mpocTeiM crocoGoM sBIsieTcss pasBeleHune Paramecium caudatum wHa cHsTOM,
KHIISTYCHOM WITH CTYIIEHHOM (0e3 caxapa) MOJIOKE: ero BHOCST B KynbTypy (1 - 2 xarum Ha 1 1) oauH pa3 B
Henento [1].

Jlst HakoTIeHusI HH(Y30pHiA HCIIOJIb30BAIN MUTATENIbHYIO cpeny Jlo3uHa — JIo3uHCKOTO.

Kopmuiu nHpY30pHH CyXUMH XJI€00NEKapCKUMU JIPOKKAMHU ¢ NepuoauyHocThio 7-10 nueit. s
atoro 40 MT IpoxoKel TIOMEeNaId B CTEKISTHHYIO MEPHYIO K0JIOY ¢ 60 M cycrieH3uu HH(Y30pHid, KOTOpBIC
Haxoqwiuch B cpene Jloszuna-Jlozunckoro. Uepes 7-10 mHeil mocne KOopMJieHHS! Hepe] MOCIEAYIOIINM,
CYCIICH3UI0 WH(Y30pUl OTMBIBAIM OT MPOIYKTOB MeTabosm3Ma u kopma [2]. OTMbIBaHHE MPOBOAMIN 2-3
pasa. Ilocie oTMBIBaHMS cpera HE JIOJDKHA COAEPXKaTh OCTaTKU JPOsOKeH (ONpeAeNsioT BH3YyalbHO) U
N0IKHA OBITH po3pauHoil. KynpTusupoBanue ocobeii nndysopuii poBoaumu npu Temmeparype (20 + 5)°
C. [lns aHanmm3a UCMoNb30BaIM KyIpTypy Paramecium caudatum B Hauase craiuoHapHoO#t ¢a3ssl pocta. OHa
HacTymaeT Ha 2-3 cyTku. [locime o4nCTKH ompenensiy KoMn4decTBO NHPY30puil B | MII TUTATENEHON CpelIbI
METOJIOM ToicueTa B kamepe ['opseBa. B 1 M cpepl 1omkHO OBITH HE MeHbIE 5 ocobelt nHpy3zopuit. s
MPOBEACHUSI OMOTECTUPOBAHUS HMH(Y30PUHU JOJDKHBI OBITH aKTUBHBIMH. AHATU3BI NMPOBOAAT depe3 4 IHA
rocje KOpMJIeHus! U oTMbIBanwus [2, 3].

HUccnenyemblie npenaparsl pazBoawia a0 1% pacrBopa, onpenensuin ux pH (pH nomken ObiTh B
mpengenax 6,2-7,8 mis obecriedeHWs HOPMAIBHOW JKHM3HEIesATeTbHOCTH hapamenwnid). ITocie atoro 1 mu
nojaroroeieHHoro 1% pactBopa 100aBisii K 1 MJI OUMIEHHOW MHTATENBbHOM cpelpl ¢ MHPY30PHAMH H
MIPOBOIMIIA MUKpPOCKOTIpoBaHUe. Onpenersiii BpeMs MOJTHONH OCTaHOBKH M THOenn 3 ocobeii nHpy30puii u
CPaBHHMBAJIM CO BpPEMEHEM B KOHTPOJHHOM pacTBope. B kauecTBe KOHTPOJBHBIX PACTBOPOB TOKCHKAHTOB
ucnonb3oBann 13% pactBop crnupra sTHIOBOro u 1% pactBopa mepekucu Bojopona. llokazarensmu
TOKCHYHOCTH U1t Paramecium caudatum sistoTcss HeoOpaTUMasi OCTaHOBKA, M3MEHEHHE (OPMBI H JIU3UC
napamenuidi. Ecin Bpemst octaHOBKM 1 Trbeny MHQY30puil B MCClelyeMbIX 00pa3iax Obuto OoJblIe 4eM B
KOHTPOJIE, TO 3TO CBHJIETEILCTBYET 00 OTCYTCTBHUH TOKCHYECKOTO NEHCTBHS Ha OPraHW3M MHQY30pHH, a eCliu
HA000POT, TO MOATBEPKIACT OCTPYIO TOKCHYHOCTD MpenapaTa Ha opranu3m Paramecium caudatum [2].

ITpoBeneHHBIE MCCIENOBAaHMS MO OMOTECTHPOBAHUIO KOCMETHYECKHMX CPEACTB C PACTUTEIbHBIMU
OMOJIOTHYECKH aKTHBHBIMH KOMIIOHCHTAMHM B COCTaBe, ITOKa3allk, YTO BPEMs JBHUIaTeJbHONH aKTHBHOCTH
napamenuii 6osee npogonkuTensHoe: renb (7,17+0,05 mun, 4,82+0,17 mun), renb-macka (7,40+0,13 muH,
5,14+0,04 MuH), MO CpaBHEHHIO C AEHCTBHEM TOKCHKaHTOB: 1% pacTBop mepekucu Bopooaa (5,16+0,06
MuH), 13% pactBop ciupTa 3THiI0BOTO (2,21+0,04 MUH).

BeiBoapl. B pesynaprare mpoBemeHHON pPaOOTHI TMOMYYMIM YHCTYIO KYIBTYypy TeCT-00beKTa
Paramecium caudatum mis npoBemeHHsT OHOTECTHPOBAHHS KOCMETHYECKHX CPEICTB Ha OCHOBE
¢uroxoMnoHeHToB. [IpoBezieHHbBIE HCCIEA0BaHUS TOKA3AIH, YTO aHAIM3UPYEMble KOCMETHYECKUE CPEICTBA
CYILIECTBEHHO YIUTHHSIN MEPHOJ COXPAHSHHUS IBUTATEIbHON akTHBHOCTH HH(y3opuii Paramecium caudatum
B IPUCYTCTBUM TOKCUKAHTOB U HE ITPOSABJIAIN OCTpOI71 TOKCHYHOCTH.

TakuM o00pa3oM, H3y4eHHE M WCIOJIHb30BAHUE METOAOB ONPEACICHHS OCTPOH TOKCHYHOCTH
[penapaTroB ¢ HCIOJIL30BAaHMEM B KauecTBe TeCT-00heKTOB HMH(Yy3opmii Paramecium caudatum sisisiercs
3¢ (GEKTUBHBIM U MOKET OBITH HCIOJIb30BAHO B MOCIEYIOMNX UCCIEIOBAHUSIX.
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ROLE OF BACTERIOPHAGES IN MEDICINE

Pe3some
B naHHOI craThe paccMaTpUBalOTCS BO3MOXHOCTH TIPUMEHEHHs OakrepuodaroB B COBPEMEHHOM
MeIUIMHE, 0COOEHHOCTH KU3HEHHOr0 LKA ()aroB ¥ MEXaHU3M BO3JEHCTBUS MOCIEIHUX HA MTaTOr€HHbIE areHThI
TIIPH JICYCHUH Psiia THOWHO-BOCTIANMTENLHBIX 3a00JIEBaHHIA.

The topicality: the first mention of bacteriophages appeared about a century ago. Many researchers
assessed opportunities of phage therapy as limitless, but the use of antibiotics prevented widespread use of
bacteriophages. The threat of infections caused by multi-resistant bacteria is increasing, so phages are considered
again as alternative methods of treatment [1, 2].

The purpose: to determine the value of bacteriophages in modern medicine, to evaluate the types of
bacteriophage preparations used in therapeutic and prophylactic purposes.

Materials and methods: the analysis of foreign and domestic literature describing the mechanism of
action of bacteriophages, aspects of the pharmacodynamics of the drug, nonspecific action of phages, as well as
consideration of the fields of application of phages in modern medicine.

Results: at present, phage therapy is experiencing its renaissance in such branches of medicine as surgery,
gynecology and urology, ophthalmology, traumatology [3, 4, 5, 6]. Bacteriophage preparations are a sterile filtrate
of bacterial phagolysates used orally, topically for irrigating wounds and mucous membranes, injecting into the
uterus, bladder, ear, paranasal sinuses, and also into the drained cavities - abdominal, pleural, and also in the cavity
of abscesses after removal of exudate. The pharmaceutical industry offers a variety of drugs, their principle of
action bases on the antimicrobial orientation of bacteriophages. For distinguishing of virulent and moderate phages
uses the type of bacteriophage interaction with a bacterial cell. Virulent phages can only increase in quantity
through the lytic cycle. There are several stages of process of interaction of a virulent bacteriophage with a cell:
adsorption of a bacteriophage on a cell, penetration into a cell, biosynthesis of phage components and their
assembly, release of bacteriophages from a cell as a result of cell wall lysis. After a certain critical amount of new
viral particles (virions) accumulate inside the bacterial cell, the cell collapses, and the newly created viruses
emerge and infect new bacterial cells, followed by repeating the cycle [2, 3].

Preparations based on bacteriophages have a narrow specificity of action and do not cause inhibition of
normal microflora, in contrast to antibacterial drugs. The monitoring of the sensitivity of pathogens to
bacteriophages contributes to the updating of phage compositions, which subsequently enter different regions.
Adapted bacteriophages help to eliminate outbreaks of intrahospital infections caused by antibiotic-resistant strains

[3].

It should be noted, that peroraly administered bacteriophages rapidly reach the focus of infection
localization. In patients with purulent-inflammatory diseases, phages enter the blood an hour later, after 1-1.5 hours
they are detected from bronchopulmonary exudate and from the surface of burn wounds, after 2 hours - from urine,
as well as from the cerebrospinal fluid of patients with head injuries.

Proven stimulating effect of staphylococcal bacteriophage on bifidobacteria is the most important
component of intestinal microbiocenosis.

The use of bacteriophages for the treatment of infectious diseases stimulates the factors of specific and
nonspecific immunity, which is especially effective for the treatment of chronic inflammatory diseases in the
background of immunosuppressive conditions, bacteriocarrier [7].

A great experience in the use of bacteriophages in the treatment of intestinal infections has been gained:
high clinical efficacy of phagotherapy of acute and chronic dysentery, salmonellosis, accompanied by
rehabilitation of carriers has been shown. Proved high epidemiological effectiveness of prophylactic use of
dysenteric, typhoid and salmonella bacteriophages. The use of bacteriophages has shown good results in the
treatment of diseases caused by opportunistic bacteria, dysbacteriosis, purulent lesions of the skin, ENT organs,
musculoskeletal system, genitourinary system, circulatory organs and respiratory systems, including in newborns
and children in the first year of life [8].

Conclusions: bacteriophages are unique microorganisms, their basis has been created a group of
therapeutic and prophylactic drugs, which is special in its properties and characteristics. The main advantage of
bacteriophage preparations is the absence of side effects and the destruction of normal microflora. The natural
physiological mechanisms of interaction of phages and bacteria that underlie their action make it possible to
predict the infinite variety of both bacteriophages themselves and possible methods for their use. As the
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bacteriophage collections expand, no doubt, new target pathogens will appear, the range of diseases in which
phages can be used both in monotherapy and as part of complex treatment regimens will expand.
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INFORMATION TECHNOLOGY IN THE PROFESSIONAL FIELD

Tyiiin

B¥J’[ MaKajlaa aKmaparTblKk KOMMYHHUKAIUAJIBIK TEXHOJIOTrUsAJIapAbl KOCIITIK MakKcaTrTa KOJJIaHy
KapacCTbIpbUIFaH. Ka31pr1 TaHJa MEAUIMHA CaJlaCblHAa KOMMYHUKAIUSJIIBIK TCXHOJOI'UsJIapAbl naﬁ;{aﬂaﬂy TI/IiMJ_'[i
OOJIBII OTHIP.

Pe3iome

B I[aHHOﬁ CTaTbC pacCMATpUBACTCA IMPHUMCHCHUC I/IH(I)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHBIX TEXHOJIOTUI B
HpO(bCCCI/IOHaJII)HI)IX OeIsIX. B COBPEMCHHBIX YCJIOBUAX B obacTu MCOUIIMHBI HCIIOJIB30BAHUEC SABJIIACTCA
3 (HEeKTUBHBIM.

Abstract

Advances in medicine in recent decades are in significant correlation with the advances in the information
technology. Modern information technologies (IT) have enabled faster, more reliable and comprehensive data
collection. These technologies have started to create a large number of irrelevant information, which represents a
limiting factor and a real growing gap, between the medical knowledge on one hand, and the ability of doctors to
follow its growth on the other. Furthermore, in our environment, the term technology is generally reserved for its
technical component. Education means, learning, teaching, or the process of acquiring skills or behavior
modification through various exercises. Traditionally, medical education meant the oral, practical and more passive
transferring of knowledge and skills from the educators to students and health professionals. For the clinical
disciplines, of special importance are the principles, such as, “learning at bedside,” aided by the medical literature.
In doing so, these techniques enable students to contact with their teachers, and to refer to the appropriate
literature. The disadvantage of these educational methods is in the fact, that teachers often do not have enough
time. Additionally they are not very convenient to the horizontal and vertical integration of teaching; create weak
or almost no self-education, as well as, low skill levels and poor integration of education with a real social
environment. In this paper authors describe application of modern IT in medical education — their advantages and
disadvantages comparing with traditional ways of education.

Key words: medicine, education, information technologies, distance learning.

The term technology is of Greek origin and means a skill, while the word logos implies — a science.
Technology refers to the applied knowledge or the applied science. According to the “Office of Technology
Assessment,” “Medical technology is a set of techniques, medicines, equipment, tools and procedures used by the
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health professionals in providing health care to the individuals and systems, in which such technology is used.
Broader concept of medical technology constitutes the health technology, a term that includes all the procedures,
tools and techniques that are used in order to improve health, as well as the simplest and the most effective way to
treat and rehabilitate certain population. Information technology, in medicine and healthcare can be presented by
one complex technological model, (e.g. Technology Package), which includes all the components of technological
packages, such as: hardware, software, brain ware and or ware that can actually cover all the medical technology
and technology in health activities. Advances in medicine in recent decades are in significant correlation with the
advances in the information technology. Modern information technologies have enabled faster, more reliable and
comprehensive data collection. These technologies have started to create a large number of irrelevant information,
which represents a limiting factor and a real growing gap, between the medical knowledge on one hand, and the
ability of doctors to follow its growth on the other. Furthermore, in our environment, the term technology is
generally reserved for its technical component. This terminology essentially means not only the purchase of the
computer and related equipment, but also the technological foresight and technological progress, which are defined
as the specific combination of fundamental scientific, research and development work that gives a concrete result;
— (e.g. from fundamental discoveries to their application in the form of innovations) .

Education means, learning, teaching, or the process of acquiring skills or behavior modification through
various exercises. Traditionally, medical education meant the oral, practical and more passive transferring of
knowledge and skills from the educators to students and health professionals. For the clinical disciplines, of special
importance are the principles, such as, “learning at bedside,” aided by the medical literature. In doing so, these
techniques enable students to contact with their teachers, and to refer to the appropriate literature. The
disadvantage of these educational methods is, in the fact, that teachers often do not have enough time. Additionally
they are not very convenient to the horizontal and vertical integration of teaching; create weak or almost no self-
education, as well as, low skill levels and poor integration of education with a real social environment.

Information technologies (i.e. ITs) have the capacity, more than any other medium, to facilitate student
learning and problem solving, in addition to many other benefits.

A few decades ago, with the emergence of television, IT was expected to becoming the dominant
medium, when it came to the information technologies that are used in medical education. Today it is clear that
computers and computer technology took over the primacy of it, among other things, because they are already, by
definition, either interactive mediums or require constant engagement of students and teachers.

Computer, in general terms, is the device, by which the information is processed, or a device for the
automatic processing of data of numerical and non-numerical nature. These devices comprise the bases for
computer information systems (e.g CIS) or (i.e. information technology packages), which traditionally have been
composed of at least two components or two subsystems consisting of multiple elements such as [1]:

. Hardware

. Software

These two components act synergistically and both are essentially important for the proper operation of a
computer system and its use in the medical education. Therefore, Hardware refers to all mechanical, visible and
“tangible” computers’ components. We can divide the elements of the hardware system into several groups that act
in interactive computer systems such as:

. Dataentrymechanism;

. Dataprocessingmechanism;

. Datastoragemechanism;

. A mechanism for retrieving of the processed data.

Software part of the computer is a general term for software of a computer, (i.e. a set of instructions
prepared so that it is performing in an appropriate way to obtain an adequate final result). The software is further
divided into the system and application software. System components would belong to the operating system, (i.e.,
now the predominant Microsoft Windows operating systems, and to a lesser extent Linux, Mac, etc.). Examples of
the application software are components of the Microsoft Office (Suite) package; (e.g. Microsoft Word processing,
Microsoft Excel spreadsheet, Microsoft Access database, Microsoft Power-Point presentations etc., and the
extremely large number of other programs (applications), used for various purposes). In this context, we will
mention another term that is rarely used — “a Firmware”, which is generally described as a special type of software
that provides system functions within a computer system. By the end user.

Software for Specialized Solution in Professional Sphere

In the previous chapters, we looked at software .There are system and applied software. In this chapter,
we dwell in more detail on the applied software.

Applied software is a set of application programs, with the help of which,in this workplace , specific
tasks are performed . These are end-user programs, general and specialized .They are designed to solve problems
in a specific subject area.

The applied software of the specialized (professional) sphere consists of separate tasks of users and
automated systems created based on these (packages) applications.

Literature
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PA3PABOTKA HOJYTBEPJAOI'O CBIPA HA OCHOBE BEPBJ/IIOKBEI'O MOJIOKA

OnHUM W3 JEHCTBEHHBIX MyTeH TOBBIIIEHNS YPOBHS 3I0POBbS HACENECHHUs CIEMyeT CUUTATh 370POBOE
IUTaHUE, 0J, KOTOPbIM IMOHMMAETCS KOMIUIEKC MEPOIpPHSTUI, HANpaBIEHHBIX HA CO3JaHHE YCIOBHUI,
00eCTIeYNBAIOIINX YIOBIETBOPEHHE TMOTPEOHOCTEH pPA3MUYHBIX TPYNN HACEICHHA B PAHOHAIBHOM
3I0POBOM HMUTAHUM C YY4E€TOM HX TPAJULMH, IPUBBIUYEK U HIKOHOMHUYECKOIO IMOJIOKEHHS, B COOTBETCTBUH C
TpeOOBAHNAMHI MEAULIMHCKON HAYKH.

Bompocsl mpousBoAcTBa 340pOBOM NHUINM HAXOMATCS B ILEHTPE BHHMaHMS TOCYAapCTBEHHOW
MOJIMTUKH, a TaKKe CIELHAINCTOB, 3aHMMAOLIUXCS Pa3pabOTKOIl COBPEMEHHBIX TEXHOJIOTHH MPOIYKTOB
NUTaHUsL. BakHOE MECTO B pelIeHnH 3T0H Mpo0IeMbl OTBOAUTCS MOJIOYHON MIPOMBIIUICHHOCTH, B YaCTHOCTH,
CBIPOJEIUIO.

ChIp ABNSETCA pacpOCTPaHEHHBIM IIPOTYKTOM HMHUTAHUS, HMEIOIIINM BBICOKYIO MTUIEBYIO IICHHOCTD
1 00J1aJaf0IMM XOPOIIMMH OPTaHOJICITHYECKIMH CBOMCTBaMHU.

Ero mmumpokuil acCOPTUMEHT U YHUKAJIBHBIA COCTaB JeJaeT 3TOT MPOIYKT BOCTPEOOBAHHBIM BCEMHU
CJIOSIMU HaCElCHHS.

Kazaxcran u3naBHa siBiseTCS KpPYIHOM BepOiooBoqueckoii Pecyomukoii. BepOmrop! siBisitorest
HCKJIIOYUTENPHO LIEHHBIMU JKUBOTHBIMU B 30HE€ ITyCTBIHB, IOJYIYCTBIHb M CYyXHX cTenei. B mocnennee
BpeMs Bce Oostbliiee 3HaYeHHE MPHOOPETaeT UCTIONB30BaHNE BEPOIIOOB KaK IPOYKTHBHBIX )KUBOTHBIX, OT
KOTOPBIX MOJIy4ar0T MOJIOKO, IIEPCTh, MSACO.

Ienpo MPOBOAMMBIX HAYYHBIX HCCIEAOBAHHWN B J1a0OpAaTOPUHM TEXHOJIOTHH IepepadaThIBAIOIINX
npou3BoAcTB Kadeapol «[lumieBas wWHXeHepus» SBIsUIACh pa3paboTKa TEXHOJOTHH IPOM3BOJCTBA
MIOJIYTBEPJIOTO ChIpa HAa OCHOBE BEPOIIOKBETO MOJIOKA C I0OABIEHHUEM PACTUTEIBHOTO CHIPHSL.

Tabnuua 1 - XuMuueckuii cocTaB BepoII0KbEro MOJI0OKa

Turpyemas KUCIOTHOCTh Ot 15 10 20
I'pymma YUCTOTHI HE HIKE 1
IIinotHOCTH, KT/M3 1027,0
MaccoBast 1onst xupa B %, He MeHee 3,20
MaccoBas nons 6enka B %, HE MEHeE 3,00
MaccoBas nons kazenHa %, He MEHee 2,60
BbakrepuanpHas 00CEMEHEHHOCTb 500 ThIC. KIETOK
ChIuyXHO-Opo/iniIbHAs Po0a, HE HUKE 1

lactose 2.75%

non fat solids 8.2%

ash 0.86% 86%

Ethyl alcohol 0

ascorbic acid 5.6 mg%

OCHOBHBIM CBIPBEM ISl IIPOM3BOJICTBA MOJYTBEPIOTO CHIPA SBJISETCS BEPOITIOKBE MOJIOKO, KOTOPOE
oOnagaer moJje3HbIMU cBoWcTBaMH. OHO OKa3bIBaeT TOHHU3UPYIOIIEE [CHUCTBHE, YKpEIUISIET HEPBHYIO
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CHUCTEMY, BBICOKOIIMTATEIBHO, OOJIAaeT XOPOIIMM TeparneBTUYeCKUM 3 dekToM. BepOmokbe MOIOKO —
Ba)KHBI MCTOYHUK KHBOTHBIX OENKOB U KUPOB. OHO COAEPKHT PsiJi BAXKHBIX MUKPOIIEMEHTOB — KAJIbIHH,
LIUHK, KOOambT, jkene30, Kamui, docdop, a takke Butamuabl A, C u rpymnsl B. Kanenmit u docdop
YKPEIUIAIOT KOCTH M 3YObI, JKEJIe30 MPEAYNPEeKIacT BOSHUKHOBCHHE aHEMHH, UHK W KOOAIbT BXOIAT B
COCTaB IKM3HEHHO BAXKHBIX KICTOYHBIX (EPMEHTOB OpraHuzMa. MOJIOKO OT BepOIIIOJ0B YKpEIUIseT
HMMYHHUTET U 310poBhe B 1ienoMm[ 1,2].

Jnst onpenieNieHHsT ONTUMAIBHBIX TEXHOJOIMYECKUX I[MapaMeTpoB IPOU3BOJCTBA IOJYTBEPAOTO
chipa, BEpOJIFOKBE MOJIOKO MCCIICJOBAIM Ha XMMHUYECKUH COCTaB, KOTOPBIH COOTBETCTBYET TPEOOBaHHIO
MIPOU3BOJICTBA CHIPOB (Tabymma 1).

Hanee paspaboTaHa perentypa MOJYTBEPIOTO ChIpa C JOOABICHUEM PACTUTEIFHOTO CHIPBSL.
[IpuMeHeHHEe PACTUTEIBHOTO CBHIPhS MO3BOJISIET MOJIYYHTh HPOAYKT C BHICOKOH OHOJIOIMYECKON IIEHHOCThIO,
oboraieHHbI# 6eTKOM, BUTAMUHAMH, MHUHEPAIbHBIMU BEIECTBAMH U MHIIIEBBIMU BOJIOKHAMH.

XUMHUYECKUI COCTaB IOJIyTBEPIOTO ChIPA C PACTUTENBHBIM CHIPHEM B CPAaBHEHHH C KOHTPOJIBHBIM
BapHUaHTOM TIpeJICTaBiIeH B Tabnuie 2.

Tabmura 2 - XuMH4YecKHii cOCTaB MOJYTBEPAOro ChIPa ¢ PACTHTENLHBIM ChIPbEM

BUTAMUHBI Msirkuii coip ¢ 1o6aBkoii | Konrpoan
A mxr/100r 259,97 205
B—kaporuH, Mkr/100r 1563 90
CwMr 1,92 0,98
Bi mr 0,033 0,02
Bamr 0,1035 0,44

Burtamua A oxa3piBaeT BIHMSHHE Ha Pa3BUTHE MOJIOJBIX OPTaHU3MOB, COCTOSHHUE MUTEIHAIBHON
TKaHH, MPOIECCH pocTa M (OPMUPOBAHHE CKENETa, HOYHOE 3PEHHE ITyTeM CHEenU(HUECKOTO yJ4acTHs B
XAMHUH aKTa 3peHus. BuTamMuH A ydacTByeT B HOpMaJIM3aLMU COCTOSHHS W (DYHKIMHM OHOJIOTHYECKHX
MeMOpaH, OCYIIECTBIISISI CBS3b MEXK/Ty BHYTPUKIETOUHBIMH OSJIKaMH U JIUITHAAMH.

Bera-kapoTuH, ABISIOMIUIICS aHTUOKCHJAHTOM, KOTOPBIN B OpraHU3Me 4YelOBEKa IPeBpallacTcs B
perunon (ButaMud A). Bemok, CBsI3aHHBIN ¢ KAPOTUHOM, SIBIISETCS BOXKHEHIINM (haKTOPOM €r0 XUMHUYECKOM
cTabunu3anuy. 3alluTHBIC (QYHKIUM — CHIDKCHHE DPHCKa pPa3BHTHS NPEXKICBPEMEHHOTO CTapeHHs H
OIyXO0JeH.

Baxwneiimas ctopoHa 6uonorndeckoro aericteus Bl ero yuactue B oOMeHe yriieBogoB. Bl urpaer
Ba)XHYIO pOJb B OENKOBOM OOMEHE: KaTalM3HpyeT OTIIENJICHHEe KapOOKCHJIbHBIX TIPYNII U YYacTBYET B
MIpoIIeccax Ae3aMHUHNPOBAHNS 1 TIEPEaAMUHUPOBAHNS aMUHOKHUCIIOT.

Baxwneiimum cBoiictBoM B2 siBnsieTcs ero yuactue B Ipoleccax pocTa, €ro MOXKHO paccMaTpUBaTh
Kak pocToBoi (akrop. B2 urpaer BaxHyro poib B 6€IKOBOM 00MeHe, TakKe B 0OMEHE YIII€BOJOB H KHUPOB.
OH cnocobcTBYeT HanboJIee MOJTHOMY PACIIEIUICHHIO YIIIeBOIOB. IIpenMyIiecTBEHHO YIiIeBOHOE ITUTAHUE
MOBBIIIAET MOTPEOHOCTH B BUTaMuHe B2.

bronoruyeckast ponp BurtamMmHa C B OpraHm3Me B OCHOBHOM CBfA3aHa C OKHCIHTEIHHO-
BOCCTAHOBHTENIBHBIM JEHCTBUEM.

Butamun C urpaer BaXHYIO poJib B HOANEPKaHUH HOPMAIBHOTO COCTOSIHUS CTEHOK KallMJUISIPOB H
COXpaHEHHs WX JJIaCTUYHOCTH. Bpicokmii ypoBeHs BuTammuHa C B opraHmaMe crocoOCTByeT Hamboliee
MIOJIHOMY CO3JIaHHMIO TJIMKOTEHHBIX 3allacOB B IICUCHW U TOBBIIICHHIO €€ AHTUTOKCHYECKON (YHKITUH.
Burtamun C o61agaeT HEKOTOPHIM 3aIIUTHBIM CBOHCTBOM B OTHOLIEHUH HEKOTOPBIX TOKCHMYECKHX BEILIECTB:
CBHHI[a, CEpOYyTJepoJ]ia, aHWIMHA, HUTPO3aMHUHOB M Jpyrux. OH OKa3bIBaeT OJIOKUpYIOIee JeicTBHE B
OTHOIICHUH 00pa30BaHMs B OPTaHU3ME TOKCHUECKUX COCANHEHUH.

Takum o0Opa3om, pa3paOOTaHHBIA IIOJyTBEPABIH ChIp 00JIaaeT BBICOKOH OHOJIOTMYECKOM
LIEHHOCTBIO, 32 CYET PacTUTENHFHOU M00aBKM CHIp oOoramieH BUTaMHHaMu A, f—kapotuH, C, BUTaMHHAMHA
rpynnst B.
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BUOJIOI'NYECKAA AKTUBHOCTD IIOBEPXHOCTHO-AKTHUBHBIX
BEHIECTB ACINETOBACTER CALCOACETICUS UMB B-7241, MOJYYEHHBIX HA
OTPABOTAHHOM MACIJIE

Henab padorsl. biarogaps aHTUMUKPOOHBIM M AaHTHUA/ATC3UBHABIM CBOMCTBAM MEPCIIEKTHBHBIM SIBIISICTCS
MIPUMEHEHNE MUKPOOHBIX TIOBEPXHOCTHO-aKTUBHBIX BemecTB (IIAB) B Ononoruu u MequuuHe Kak ajJbTepHATHBBI
CHUHTETHYECKUM AE3MH(DUIMPYIONMM CPEACTBaM WM JIEKapCTBEHHBIM mpenaparaM. OIHUM H3 CHOCOOOB
yIEUIEeBICHUS] TEXHOJIOTUH TIOy4eHHs 3THX HPOAYKTOB MUKPOOHOTO CHHTE3a SIBIISIETCSI MCIOJIB30BaHHUE ACIIEBBIX
POCTOBBIX CyOCTpaToB, HampuMep, NPOMBIIIICHHBIX oTXxomoB [1]. Ceiiuac B Mupe cymecTByer mnpobiema
YTUIIM3AIMN OTPabOTaHHOTO (MEPEeKAPEHHOro) Macia: Tolbko B EBpore exenHeBHO ero obpasyercs 1,85-2,65
MJIH. JI., TO3TOMY HCIIOJIb30BaHUE TAKOTO Maclia B KauecTBe cyOcTpaTa Juls CHHTe3a MUKPOOHBIX [TAB mo3BomuT
OHOBPEMEHHO PEUINTH MPOOJIEMY YTHIIU3AINHU OTXOIOB M MOTYYUTh MPAKTUICCKH EHHBIH MPOAyKT [1, 2].

Marepuansl U MeTOABI HcciaenoBanms. Acinetobacter calcoaceticus UMB B-7241 BeipamuBamu B
KUIKOH MHHEpaIbHOU creyrorero cocrasa: (NH2),CO — 0,35; MgSO,-7H,0 — 0,1; NaCl — 1,0; Na,HPO, — 0,6;
KH;PO,4 — 0,14; Boga auctrimpoBanHas — 1o 1 11, pH 6,8-7,0. B cpeny JONOMHUTENEHO BHOCHIIN JIPOAOKEBOM
asronuzar — 0,5 % (mo o0bémy) u pactBop MukpoanemMenToB — 0,1 % (mo 00vémy) [3]. B xauecTBe MCTOUYHUKA
yriaepoja M SHEPruM HUCIONB30BAIM paduHUpOBaHHOE U oTpaboTanHoe Macio (2%, mo o0wvemy). s
HCCIICIOBAaHUH MCIONB30BAIN: CYNEPHATAHT KYJIbTYPaJIbHOH >KUIKOCTH M pacTBop [TAB, skcTparnpoBaHHBIX U3
cynepHaranTta cMechio Ponua (xaopodopm u Mmetanod, 2: 1). B xauectBe TecT-KyabTyp Hcnons3osaau Bacillus
subtilis BT-2 u Staphylococcus aureus BMC-1, Escherichia coli UDM-1, Pseudomonas sp MI-2, Candida albicans
-6, Fusarium culmorum T-7. AHTUMHKpOOHBIC CBOWCTBA ONPENCSIM IO IOKA3aTeIl0 MUHUMAILHOU
nHrHONpytomei konneHTpanuy (MUK). Crenens paspynieHus OHOIIEHOK M aAre3NH TECT-KYIbTYp OIPeeisui
CHEKTPOPOTOMETPHUECKAM METONIOM [2].

Pe3yabTaThl ucciaenoBanusi. Ha mepBom 3tare uccienoBaay aHTAMUKpOOHbIe cBoricTBa [TIAB mramma
VMB B-7241. VcranosineHo, uto npenaparsl IIAB, cuHTe3upoBaHHbIE HaA IBYX BUaX Macila IIPOSIBIISLIN BEICOKYIO
AHTHUMHUKPOOHYIO aKTHBHOCTH IO OTHOIICHHIO KO BCEM HMCClIeayeMbIM TecT-KynbTypam: MUK cocrasnsum 0,05-28
MKT / MJI.

JanbHeiye uccienoBaHHs MOKA3ald, YTO HE3aBHCHMMO OT KadecTBa Macna (paduHupoBaHHOE,
orpaboranHoe) B cpene KynbTuBHpoBanust A.calcoaceticus UMB B-7241 Bce cuntesupoBannbie [TAB paspymianu
6uorutenkn TecT-kynsTyp E.coli UDM-1 u S. aureus BMC-1, npudeM paspylueHue ObLIO OAWHAKOBBIM Kak IMpPH
WCIIOJIb30BaHUU CyINepHaTaHTa, Tak 1 pactBopa [IAB. Ilpu Hanuuun npenaparoB I[IAB, cuHTe3upOBaHHBIX Kak Ha
pagUHHPOBAHHOM, TaK M Ha OTPaOOTAaHHOM Maciax, B KOHIEHTpauuu 29-233 MKI/MJI CTENEeHb JECTPYKIIUU
ouorutenku E.coli UDOM-1 u S.aureus BMC-1 cocrapisina B cpeaHeM 45-55%. OTMETHM, YTO B OTJIMYHE OT
GakTepuaIbHBIX OHOIUICHOK, CTENeHb JecTpyKiuu OworuteHkdn apoxokeir C. albicans JI-6 npu Hamnumu
npemnaparoB [TAB, momydeHHBIX Ha padUHIPOBAHHOM M OTPaOOTAaHHOM Maciiax, ObLIa HH3KOH u cocraBismia 11%
1 4% COOTBETCTBEHHO, TpHYEM IIpU 00pabOTKe MpenaparaMyd MOBEPXHOCTHO-AKTHBHBIX BEIECTB B BBICOKOM
KoHLeHTpauu - 1,86 Mr/mu. M3 nuTepaTypbl W3BECTHO, pa3pylleHHE OHOIUIEHOK TECT-KYJIBTYp APOXOKEH
HabmoaeTcst npu Gosiee BbIcOkUxX KoHueHTparusx [TAB. Tak, Singh ¢ komneramu [4] rccnenoBaiy crocoOHOCTh
nupamuoiunuaos P. aeruginosa DSVP20 paspymars ouoruienky apoxokeir C.albicans GH103. buorienka tect-
KYJIBTYpbl ObLIa TOJHOCTBIO pa3pyllieHa TpU HaJIW4UU BBICOKMX KoHLeHTpauuii [TAB (5 mr/mu) uepe3 12 u
00paboTKy.

B mocnenyromux 3KCHEpUMEHTaxX YCTAHOBJICHO, YTO HE3aBUCHMO OT KoHIeHTpauuu (1,25-50 Mkr/mi)
pactBopbl IIAB, cuHTe3upOBaHHBIC Ha JBYX BHIAX Macia, CHIKaIM aaresuto wierok B.subtilis BT-2, S. aureus
BMC-1 u C. albicans /-6 Ha a0MOTHYECKHX MOBEPXHOCTSX (IIOJMCTHPOIBHBIN IUIAHINET, JIMHOJEYM, CTajb,
xadens) Ha 14-77 %, 9-81 % u 32-71 % COOTBETCTBEHHO.

BriBoanl. Takum ob6pa3om, [TABsI mramma IMB B-7241, curTe3npoBaHHbIe Ha OTPaOOTaHHOM Macie,
SIBISIFOTCS. 9((QEKTUBHBIME AHTUMUKPOOHBIMH ¥ AHTHAITE3MBHBIMH areHTaMH, KOTOpBIE MO OWOJIOTHYECKHM
cBoiicTBaM He ycrynatoT [IABaM, CHHTE3MpOBaHHBIM Ha TPAJUIIMOHHBIX CyOCTpaTax.
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KOMIIBIOTEPHOE MOAEJTAPOBAHUE TEXHOJIOT'H ITOJIYYEHUA 3THJIOBOI'O CIIUPTA
N3 CEJBbCKOXO3AUCTBEHHBIX OTXOA0B PACTUTEJBHOI'O IPOUCXOXKJIEHUU

TYHUIH

ITHJI CHUPTIH aybUIIAPYABUIBIKOCIMIIK KATIBIKTAPBIHAH AJIy TeXHOJIOTHSICHIH KOMIBIOTEPJIiK
MoJeabaey

JKymbicteiH ~ Makcarel:  Kapromran stun  cnmprin  any  canackiiza CHEMCAD  mopenbaey
OarJapyiaMachIHBIH KOMETIMEH Macesesnep i ey i iC-ToxipuOenik KonJaHblIybIH KOpCeTy.

Kinm co30ep:THI CIUPTI,MOJIENBICY, XUMHUKO-TEXHONOTHSUTBIK YPIicTep,hapManeBTHKa.

RESUME

Computer simulation of ethanol production technology from agricultural waste of plant origin

Objective: to show the practical application of problem solving with the help of the CHEMCAD
modeling program in the field of obtaining ethyl alcohol from potatoes.

Key words: ethyl alcohol, modeling, chemical-technological processes, pharmaceuticals.

AHHOTAIMSA

Llens paboThl: MOKa3aTh MPAKTHYECKOE MPHMEHEHHE PEIICHHUs 3a7ad C MOMOLIbI0 MOAeTHpyomeil
nporpammbl CHEMCAD B 001acTH HOMY4SHUSIITHIOBOTO CITUPTA U3 KapTOdes.

Knwuegvie cnosa. STWIOBBI  CHHPT, MOJICITUPOBAHUE, XHMHKO-TCXHOJOIMYECKHE IPOLECCHI,
(apmareBTHKA.

Beenenne

B apmareBTHdecKOd IPOMBINIUICHHOCTH NPHMEHSACTCS STHIOBBII CHHPT, IIOTy4aeMBIH IyTeM
cOpaXknBaHMs KpaxMaJl COJIEPIKAIero ChIPbsi - B OCHOBHOM KapToderns u 3epHa [1].

B Kazaxcrane 5TWIOBBIM COUPT MOMYYarOT B TaKWX ropojax kak Tamrap, Ypanbck, AcraHa. 3aech
IpOIECC TOMydYEeHHs CHHPTa OCHOBBIBACTCS HA PA3IMYHBIX TEXHOJIOTHAX C HCHONB30BAHHEM COBPEMEHHOTO
aBTOMAaTU3apPOBAHHOTO 000pynoBaHs. {1 AalbHEHIET0 MPOrHO3UPOBAHUS Ka4eCTBa MCXOJHOIO MPOIYKTa U JUIs
ajlanTaliy MPOU3BOJACTBA HA JPYroe MCXOIHOE Cepbe Ha 3aBOAaX HE MPeJyCMOTPEHA MaTeMaTH4YecKas MOJENb
mporiecca, paboTarolas B pealbHOM peKUMe BpeMeHH. 1109TOMy B JaHHOM CTaThe MBI IPEJIaracM KOMITBIOTEPHOE
MOJICITUPOBAHIE TEXHOJIOTHH MOJYYCHUS! STHJIOBOTO CIMPTa M3 CENBCKOXO3SHCTBHHBIX OTXOJOB PACTHTEIHLHOTO
TIPOUCXOXK/ICHUH.

L]

Pucynok1. PektudukauonHsas KoioHHa

MarepuaJjbl 1 METOAbI

CoBpeMeHHBIE CPEJICTBA MOJICIHPOBAHUS, KOTOPBIE MOTYT OBITh HCIIONB30BAaHBI IS pa3paboTKH,
aHAJIM3a W TPOCKTHPOBAHUS HOBBHIX IPOHM3BOJCTB, BEChbMa MHOr000pasHbL. OHH TO3BOJNSIOT aBTOMATH3MPOBATH
IIPaKTUYECKH BCE CTaJHH MHXEHEPHOTO TPYJa M CBECTH K MHHHMYMY 3aTpaThl pabodero BpeMEHH, TPYIOBBIX
PECYPCOB U IEHEKHBIX cpeAcTB. IIpy 9TOM mocTaBlIeHHas 3aa4a peliaeTcsl ONTUMAJIbHO, C y4€TOM HAKOIUIEHHOIO
onbITa W JaHHBIX [2]. B Hame#l craTtbe MBI pacCMOTPHM MOJEIHMPOBAaHHE 3TOrO IIpolecca ¢ MPUMEHEHHEM
nporpammbl CHEMCAD.
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CHEMCAD umeer MOAYIBHYIO CTPYKTYPY U COCTOMT M3 CUCTEMHOT'O ¥ ()YHKIIMOHAJILBHOTO HAIIOJIHCHUIA,
MPEICTABIISIOMMX CO00M cpencTBa M OOBEKTHI pacyera, a Takke 0a3 JaHHBIX W HHTepdeiica monbp3oBaTeds,
00JIa/IAfOIIEr0 MOIIHBIME TpadHUecCKUMH BO3MOXKHOCTAMH. IlakeT Mmomenupyrommx mnporpamm CHEMCAD
IpeCcTaBIsIeT co00i 3P HEeKTUBHEI HHCTPYMEHT ISl KOMITBIOTEPHOTO MOJICTTMPOBAHNS XUMHUKO-TEXHOJIOTHIECKAX
IPOIIECCOB  NPU  pa3pabOTKe, MOACPHHM3AUMM W  ONTUMH3AIMHM  XUMHUYCCKUX,  (apMareBTHYECKUX,
He(hTeXMMHYECKHX U HedrenepepabaTbiBalOIMX MPOM3BOACTB [3].

Peanunzanus
B TexXHOIIOTHH MPOU3BOICTBA ITHUIIOBOTO CIIPHPTA OCHOBHBIM aIIapaToOM SIBIISIETCS peKTU(HKAMOHHAS KOIOHHA
(cM. prucyHOK 1).

Ha pucyHke 2 mpeacraBiicHa aBTOMATH3MPOBaHHAs CXEMa IMPOLECcCa IMOMYYCHHs 3THIOBOTO CIHMPTa Ha OCHOBE
nporpammel CHEMCAD [4].

Parsiad condsnssr 1 F

Tolal rebesies f _-l_"‘—l_l

PucyHok 2. ABTOMaTH3MpPOBaHHAS CXeMa IpolLecca MOTYYCHHs STHIIOBOTO CITHPTa

JTa MOJIeNb TO3BOIUT HAM B PEaJIbHOM PEKMME BPEMEHHU BBITIONHSTE CICSAYIONIHE (PYHKIIUH:
1.Pacder Ten1ou3M4ECKHUX CBOICTB:

AHanu3 rpymmnbl KOMIOHEHTOB;

Perpeccun naHHbIX;

YHCTBIX KOMITOHEHTOB.

2. ITpouecc yJay4lieHUs H YCTPaHEHUsI HEHCIIPABHOCTei:

Konctpykius 060opynoBaHus sl IEPErOHKH ¢ pacueTOM MEPEHOCa MACChI;

CocraBileHl€E OTYETOB,

Amnanm3 6e30MacHOCTH MPOU3BOJICTBEHHBIX MPOLIECCOB;

OnpezneneHne HOPMaTHBHOT'O COOTBETCTBUS;

Pacuer TernoBoro u MarepuanbHOro danaHca.

3. IIpouecc pa3BuTus

Pacuer ycTaHOBKM KHHETHUKHU PEAKLHH 13 SKCIIEPUMEHTAIBHBIX JaHHBIX;

Omnpezesnenne ycaoBUN NPSMBIX Ja00paTOPHBIX SKCIEPUMEHTOB H OIBITHOTO IIPOU3BOJICTBA;
MacmtabupoBanue OT 1a00paTOpUH JI0 OMBITHOTO M MacIITAOHOTO MPOU3BOJICTBA;

AHanu3 6e30I1acHOCTH;

Onpenenenue S3HeProdpHEKTUBHOCTH / ONTHMHU3AIUE SHEPIHH;

CBepka JIaHHBIX;

Pacuer sxoHOMUKH ITpomecca.

3akiouenue.  KommbroTepHass MOAENb  TEXHOIOTHMM — IONYYEHHS  STHIOBOIO  CHMpTa W3
CENIbCKOXO3AHCTBEHHBIX OTXOHOB PACTUTENBHOIO IPOMCXOKACHUHU,pa3paboTaHHasi Ha OCHOBE IPOrpaMMBI
CHEMCAD, nmact HaM BO3MOKHOCTb:

1) ABTOMAaTH3HPOBATh MIPOLIECCIIONYUECHHUS 3TUIIOBOIO CIIUPTA;
2) OntuMH3NpOBaTh OPOXKEHNE UCXOIHOTO CHIPBS (KapTodels);
3) IIporHo3upoBaTh KaueCTBO 3TUJIOBOIO CIIUPTA (IIPOLIEHTHOE COAEPKAHUE).

Takum 00pa3oM, HPHMEHEHHE MPOTPaMMHBIX MOACTHPYIOMNX KOMIIIEKCOB ITO3BONSACT Ha CTaJud
IPOSKTUPOBAHUS IPOM3BECTH HEOOXOMMMBIC HCCIEAOBAaHMS OOBEKTa YHpaBICHUS ¥  CIHPOCKTHPOBATH
ONTHUMAJIbHYIO CUCTEMY aBTOMATH3ALIUH.
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PA3PABOTKA JIOCbOHA AHTUBAKTEPHUAJIBHOI'O JIEMCTBUS

Kocmerndaecknii mpoaykT Ha BOAHOH OCHOBE C COAEP)KaHHEM CIUPTOBOTO pacTBOpa MJsl yHalleHUs
3arps3HCHUI Ha KOXKE Has3bIBaeTcsi JOChoHOM [1]. B cocTaBe ouMIarolei »KHIKOCTH HAXOISATCS BUTAMHUHBI,
AKTHBHBIE aMHUHOKHUCIIOTBI, SKCTPAKThl U BBHITSDKKU JIEUEOHBIX TpaB, KOTOPbIE HE TOMBKO HMHUTAIOT KOXY, HO U
yBIaXHSIOT e€. JIOChOHBI SABISIOTCS KOCMETHYECKAM CPEACTBOM M MpeJHA3HAYEHbI Ul yXona 3a Koxeil [2].
CrnupTocoaepskallie JIOChOHBI B HACTOAIIEE BpeMs YCIEIIHO 3aMEHSIOTCS 0€3alKOoroibHbIMM, TaK KakK CIIMPT
CIIMIIKOM CYIIUT KOXY M OTPHUIATEIbHO CKa3blBa€TCAd Ha IpoOLEcce BBIPAOOTKH KOXKHOro cajia. JIochOHbI
IpeIHa3HaYeHbl JUII TUTHCHHYECKOTO YXOJAa, OUYMINEHHS, a Takke KOCMETHYECKMX M JIeUeOHBIX HpOLenyp,
[I03TOMY CETrOJHSI KOCMETHYECKasi MPOMBIIUIEHHOCTh BBITYCKA€T COTHHM BUJIOB JIOCHOHOB, NPEIHA3HAYCHHBIX JUIS
BCEX THUIOB KOXH. B 3aBHCHMOCTH OT Ha3HA4YEHHS JIOCbOH MOXKET OBITh OYHIIAIOIINM, YBIQXKHSIOUINM,
aHTHOAKTepHaIbHBIM, THTATEIFHBIM, TOHM3HPYIOIINM, 001a1aTh oTOearBaronmM 3¢ dexrom.

HanorexHonorun - HOBOE HampaBiIeHHE HAYKH C IOTEHLHMAJIOM pEIICHHS aKTyaJbHBIX MpPOOJieM
(bapmarieBTHYecKoi TexHooru [3]. OcoObIif HHTEPEC YYCHBIX B 3TOM ACIIEKTE BHI3BIBAIOT HAHOYACTHIII METAIIIIOB,
0o0JIalaroMX aHTUMUKPOOHBIM JelcTBueM. Ha ceromHst cpeny HaHOPa3MEPHBIX METAJUIOB C BBIPAKEHHBIMH
OaKTepULIMAHBIMA CBOMCTBAMH HaumOoOJiee HM3YYCHHBIMH SIBIISIOTCS HaHOYAcTHIBI cepedpa (AgNP), koropsie
AKTHBHO ITPUMEHSIOT NIPU pa3pabOTKe HOBBIX JIEKAPCTBEHHBIX CpeACTB. HaHouacTubl cepedpa HaXOT LIMPOKOE
IIPUMEHEHUE B MEAUIIMHE JUIsl JIEYEHUS U IUarHOCTUKK Pa3IMuHbIX 3a001eBaHUN: HallpuMep, AJs JeUeHUs iepMa-
TUTOB HWH(EKIHOHHOrO mpoucxoxiacHus [4]. Ho B Hacrosmiee BpeMs HCHOIB30BaHHE HAHOMAaTEpHAlIOB B
KOCMETHKE SIBJIICTCSI MPEAMETOM aKTUBHOW JMCKYCCHH, BEIb MPAKTUYECKOEC INPUMEHEHHE TaKUX MaTepHajoB B
CPEICTBAX, TPEIICTABICHHBIX HAa PHIHKE Y KPauHbI, OrPAHUICHO.

HecMoTpst Ha MIMPOKUIA aCCOPTUMEHT KOCMETHYECKHX IMPENapaToB U MPOOJIEMHOI KOXH, pa3paboTKy
COCTaBa M TEXHOJIOTMH OTEYECTBEHHOTo JJochoHa ¢ AgNP cunraeM akTyanbHOH. B paboTe ucmonbp30BaHbl PU3NKO-
XMMHYECKHE U TEXHOIOTHUECKAE METOIBI HCCIIEIOBAHMSI.

Hamu Obumm n3ydeHO M OOOCHOBaHO BBEJECHHE B COCTAB KOCMETHYECKOTO CPEICTBA CIIEHYIOMINX
koMroHeHTOB: AgNP, Gera-TitokaH, KOTOPBId CTUMYJIMPYET Makpodard K YHHUTOXKCHUIO HA TIOBEPXHOCTH KOXKH
Oaktepuii, rpuOKOB, OTMEPIIMX KJIETOK, >XUPOBBIX IMPOOOK, CIOCOOCTBYET OUMIICHHIO KOXKH; Oucabomnon -
OKa3bIBa€T AaHTUMHKPOOHOE, IIPOTUBOBOCHAIMTEILHOE M NPOTUBOIPHUOKOBOE JEHCTBHE Ha KOXY, CIOCOOCTBYET
6oiee TITyOOKOMY NMPOHUKHOBEHHIO aKTHBHBIX BEIIECTB B ITyOOKHE CIIOM KOXKH; T'HIPOJIATHI MEIHCCEHI, JIOMyXa,
manges HOPMANU3YIOT (YHKIHIO CalbHBIX jKelle3; BUTAaMHHEI A, E - yCTpaHSIOT BOCHANIUTENBHEIE TIPOLECCH], a
TaOKe HCIIONB3YIOTCSA KaK CHJIBHBIC aHTHOKCHIAHTHL. BEIOOp BcHOMOraTenbHBIX BemlecTB (monmmcop6at-80,
TIHIEPUH M JAp.) OOOCHOBAH TEXHOJIOTMYECKUMH XapaKTePUCTUKAMH KOCMETHUYECKOH (DOPMBI — JIOCBOH IS
HaKO>KHOT'O IPUMEHEHHUS.

IlepcnexTuBol MANBHEHIIMX WCCIENOBAHUN SBISETCS M3YyYEHHE TOKCHKOJIOTMUECKHUX XapaKTEPUCTHK
KocMmeTHaeckoro cpeactsa ¢ AgNP.

JlutepaTtypa
https://sunmag.me/sovety/19-01-2014-loson-dlya-litsa-chto-eto-takoe-domashnie-retsepty-losonov.html
http://www.sakurabeauty.ru/docs/id112.html
http://www.festivalnauki.ru/statya/3477/chto-takoe-nanotehnologii
Institute of Biochemical Technology and Nanotechnology Peoples' Friendship University of Russia, 10/2,
Miklukho-Maklaya str., Moscow, 117198, Russia.
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POTENTIAL USE OF BACTERIOPHAGES IN ACUTE SURGICAL PATHOLOGY

Pesome
B Hacrosmei cratbe paccMaTpUBAIOTCS BO3MOXKHOCTH IPUMEHEHHs OakTeprodaros B npopHIakTHKE U
JICYCHUH OCTPOH XUPYPrUYECKOM IaTONOTHH, OCBEINAIOTCS METOOUKM JICUEHUS THOWHO-BOCHAIUTEIBHOI'O
riporiecca B OpromrHoi monoctd. OLeHUBaloTCs npeuMyniectsa 6akrepuodaroB U HexenareabHbIe 3PPEKTHI Mocie
WX TIPUMEHCHHSL.

The topicality: in recent years, because of the continuous steady growth of the antibiotic resistance of
microorganisms, bacteriophages, because of the mechanism of their life cycle, can also effectively destroy the cell
wall of bacteria, just as a century ago. Positive characteristics of bacteriophages: they has no toxic effect on the
human body or allergic reactions, and has their own immunological activity. The cost of creating new
bacteriophages is significantly less than the development of antibiotics. The use of phages does not preclude the
use of other medicines. No contraindication for use of bacteriophages has been established [1, 2, 3].

The purpose: to assess the possibility of effective use of bacteriophages as an additional method for the
treatment of acute abdominal pathology, namely appendicitis, peritonitis and cholecystitis.

Materials and methods: analysis of foreign and domestic literature reflecting the action of
bacteriophages on infectious agents - the causative agents of acute surgical diseases of the abdominal cavity.

The results: the tasks of phagotherapy in acute surgical infections of the abdominal cavity, in particular
peritonitis, is to eliminate the cause of peritonitis, to evacuate the contents of the abdominal cavity, fibrin layers on
the intestinal loops, great omentum, parietal peritoneum, to wash the last one with the saline, followed by treatment
of the abdominal cavity with bacteriophage preparations. It should be noted that it is more appropriate to use
polyvalent bacteriophages (pyobacteriophage polyvalent (Sextaphag), Intesti Bacteriophage, pseudomonas
bacteriophage), because the main cause of the development of most infectious processes is the association of
microorganisms.

Pyobacteriophage polyvalent is used for treatment and prevention of inflammatory and enteric diseases
caused by staphylococci, streptococci, Proteus, Klebsiella, Pseudomonas aeruginosa and Escherichia coli. The
instruction for the drug includes the following indications for the treatment of surgical infections (festering
wounds, burns, abscesses, cellulitis, boils, carbuncles, hidradenitis, felon, perirectitis, mastitis, bursitis,
osteomyelitis) [3, 4, 5].

In the treatment of acute cholecystitis, according to literary data, bacteriophage staphylococcal liquid is
most often used. The medicine is prescribed for peroral administering or through a probe. Peroral administering of
the medicine is used for 1.5-2 hours before meals, 2 times a day. Doses depend on age: from 10 to 50 ml for
peroral administering and from 20 to 100 ml in enema. Duration of treatment is 5-7 days [5].

The administering preparations of bacteriophages during appendectomy shortened the healing time of
infected wounds [6, 7, 8]. During the study, patients had no pain in the area of postoperative wounds, body
temperature returned to normal, and bacterial contamination of the wound decreased as well [6].

The knowledge accumulated today in the field of the genetics of bacteria indicates the important role of
phages in the prevention and treatment of nosocomial infections, the correction of bacteriocarrier in medical
personnel.

Conclusions: bacteriophages are unique microorganism. A group of therapeutic and prophylactic drugs
with unique qualities has been created on the basis of bacteriophages. The main advantage of bacteriophage
preparations that there is no side effects or the destruction of normal microflora. The natural physiological
mechanisms of interaction of phages and bacteria that underlie their action make it possible to predict the infinite
variety of both bacteriophages themselves and possible methods for their use. As the bacteriophage collections
expand, no doubt, new target pathogens will appear, the range of diseases in which phages can be used both in
monotherapy and as part of complex treatment regimens will expand.
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PROSPECTS OF TECHNOLOGY 3D-BIOPRINTING

Pe3rome
B J.'[aHHOI71 CTaTbeC paCCManI/IBaCTCSI METOoa 3D-6I/IOHpI/IHTI/IHFa, HepCHeKTI/IBI)I nu HpI/IMeHeHI/Ie JAHHOI'O
METoJa B COBpeMeHHOﬁ MCOUIIUHE. I/I3y‘IaIOTC${ OCHOBHBIC 3JTallbl BOCCO3aaHUSA opraHa HyTeM HOCHOﬁHOFO
HaHECEHUs KJIETOK APYT Ha Jpyra U (yHKIMOHAIBHBIE OCOOCHHOCTH CTBOJIOBBIX KJICTOK.

The topicality: the shortage of donors is a serious medical problem, the tendency is that there are fewer
and fewer patients who need donor organs. In addition, transplantation means a lifelong use of
immunosuppressants for the recipient, and this makes people more susceptible to illness and can lead to cancer.

The relevance of the study is that bioprinting allows you to abandon the two main problems of
transplantology and offers promising solutions in the treatment of organ failure for which the future.

The purpose: to study the method of 3D-bioprinting and its application in medicine.
Materials and methods: Analysis of domestic and foreign sources in order to become familiar with the mechanism
of 3D bioprinting and review of the spectrum of application of tissue bioconstructs

Results: Bioprinting is a biomedical application of layer-by-layer three-dimensional printing to solve the
problem of obtaining copies of living organs for subsequent transplantation to a patient, computer-controlled
technology or digital three-dimensional printing.Computer-generated graphic design of the body in a standard 3D
graphics data exchange format is a mandatory attribute of bioprinting, three-dimensional tissue bioconstructs
should form the tissue fibrous base themselves without an additional polymer skeleton / matrix. Bioprinting is a
technology of bioproduction, based on the principles of synthetic anatomy: from the particular to the general
through the reconstruction of the organ structure according to the known laws of physiology and developmental
biology [1, 2].

3D-bioprinter is a biological variation of the reprap technology, a device capable of creating organs and
tissues, layer-by-layer by applying cells to each other. The sterility of the bioprinting process is ensured by placing
the bioprinter in a sterile box equipped with special systems to create an optimal and comfortable environment for
working with living tissue. Bioprinter uses two types of “ink” - cells of different types and auxiliary materials
(collagen, growth factors, supporting hydrogel), designed to strengthen the created structure until natural bonds
form between the cells [3, 5].

Modern printers have nozzles with a predetermined volume of capacity, allowing the dispensing of bio-
ink and bio paper. Three nozzles are designed for bio-ink. In each nozzle can be placed either spheroids of various
types and diameters or various cell suspensions, materials. Each nozzle can be given the number of dispensed
tissue spheroids, or for example, the thickness of the printed layer, as well as other parameters. Two nozzles of a
different type - designed for bio paper [4].

Various methods of applying bio paper are possible, such as spraying (Nordson nozzle) and dispensing
(Fishman nozzle).

Scaffold is an implantable or injected construct, the appearance of which varies depending on the type of
tissue grown. Despite this, three main properties must be present in this three-dimensional structure: porosity,

52



OHTYCTIK KA3AKCTAH MEJHIJHHA AKATEMHACBI, XABAPIIIBI Ne4 (84) 2018 sicvin, TOM .

adhesiveness, and mechanical integrity, which is similar to the native projected structure. Scaffold allows delivery
of progenitor cells and growth factors while maintaining the desired shape of the implant.

Collagen is used as a material for the production of scaffold; however, it is difficult to predict the process
of its biodegradation; therefore, in most cases, chitosan, which is a derivative of chitin, is used, in addition, it has
anti-bactericidal properties. What does the “production chain” of bioprinting consist of? The technology is based
on tissue spheroids. This is an elastic clot of living cells (from 1000 to 10 000 units) with a size of 200-300
microns, which is used in the works of Forgach, Mironov, Wen and other researchers as the main material for bio
fabrication. In fact, it is a brick of a tissue building, which is created in artificial conditions. A simple version of
this structure can be obtained by incubating suspensions of various patient cells in a small volume of culture
medium, for example, in forms in the form of small honeycombs.

Currently, a study on embryonic tissues has shown that the joint cultivation of human cells from the
umbilical vein and mesenchymal stem cells significantly increases their proliferation, in contrast to the cultivation
of monoculture cells of the umbilical vein. This can be the result of the interaction of two types of cells through an
intercellular interaction and a diffuse paracrine signal. It is well known that stem cells can produce bioactive
growth factors, such as vascular endothelial growth factors, thus stimulating the growth of cells from the umbilical
vein. More importantly, stem cells have the ability to proliferate in vitro and differentiate into different cells, such
as osteoblasts, chondrocytes, adipocytes, myocytes, as well as vascular cells, depending on the state of the
environment. Differentiation of stem cells occurs in the basal medium and culture medium mixed in proportions of 1: 1.

Conclusions: According to scientists, the future of cellular technologies is the use of autologous (cells
originating from the patient’s own body) adult cells.

Firstly, the best bank for storing patient cells is himself.

Secondly, reprogramming technologies allow to correct those defects of the genome that have arisen
during the patient's life.

Thirdly, autologous cells do not have an artificially introduced risk of tumors compared with embryonic
cells.
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PA3PABOTKA TEXHOJIOTMM BUOCHHTE3A MACJISHOM KHUCJOTHI BAKTEPUSIMH POJIA
CLOSTRIDUM

XUMAYECKUH CHHTE3 MACJSHOW KHCJIOTHI U3 HE(TEPOLYKTOB MPHMEHSETCS TJIaBHBIM 00pa3oM m3-3a
pUeMIeMON Cce0SCTOMMOCTH TPOM3BOJICTBA M JIOCTYITHOCTH HWCXOJHBIX MAaTepHaioB. MHKPOOUOIOrHYSCKUE
CHHTE3 MaC/SIHOM KHCJIOTHI C UCIOJIb30BaHUEM MACISTHOKHCIBIX Oakrepuii poma Clostridium B macrosimiee Bpemst
MIPUBJIEKAET BCE OOJNbIE BHUMAHHS W3-3a PACTYLIMX [IEH Ha HE(Th, UCTOMICHUS €€ MPHPOIHBIX 3alacoB U
HEOOXOIMMOCTH 3aIIUThI OKPYKAIOIICH CPe/Ibl OT 3arps3HEHUS MPOAYKTAMH XUMHUYECKOro cuHTe3a [ 1].

[epepadoTka BO30OHOBISIEMOT0 PACTUTEIHHOTO CHIPhSI B IIPOMBIIUICHHO Ba)KHBIE XUMHUYECKUE BEIIECTBA, B
YaCTHOCTH OpTaHMYECKHEe KUCIIOTBI, IPEACTaBIsIeT OONMbIION MPaKTUIECKH nHTepec. MacisHasi KUCIoTa IUPOKO
IIPUMEHSETCS B PA3IMYHBIX OTPAcisiX MPOMBIIUIEHHOCTH: Uil MPOM3BOACTBA ILTACTMACC, MJIACTH(UKATOPOB,
JIAKOB, IyXOB, (hapMaIleBTUYECKUX MPENapaToB U Ae3MHOUIMPYIONINX cpeacTs [2].

OKOHOMHUECKH LeJIecO00pa3HO MOIydaTh MAacisiHyl0 KHCJIOTY METOJOM COpakUBaHUS YIJIEBOJIOB,
COJIepKALIMXCS B JICIEBOM M IIUPOKO PACHpPOCTPAHEHHOM pPAaCTUTEIIBHOM CBIphE, B YACTHOCTH B OTXO/aX
CeJIbCKOTO  XO3SMCTBAa, JIECHOM M JecorepepabaThiBaloliel MpOMBINUIEHHOCTH. OCHOBHBIMH  PECYPCHBIMHU
HWCTOYHUKAMH DPACTUTENBbHOW OHOMAcChl SIBISIOTCS: JIPEBECHMHA, OTXOIbl OT €€ 3aroTOBKH M IepepaboTKu,
CEITbCKOXO3HCTBEHHBIE, a TAKXKE OBITOBBIE OTXOBI [3].
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[IpaBunbHBI BBIOOP MHUKPOOPTaHM3MOB SIBIISIETCS OCHOBOHM YCHEIIHOTO mpolecca OuocuHTe3a. Jlns
MONYYCHHsT MACJISTHOW KHCIOTHI MOAXOMIAIT MHOTOYHCIICHHBIC OAaKTepHUAJbHBIC IITAMMBI, KOTOPbIE B OCHOBHOM
BBIJICTICHBl W3 CTOYHBIX BOJI, WA, [OYBBI, 3arpsA3HCHHOM MOJIOYHOM W IHIIEBOH MPOIYKLUWH, Msca, U
IUIIEBaPUTEIEHOH CHCTEMBI XXUBOTHBIX. B 001I1Ieil CII0KHOCTH M3BECTHO OoJiee IecsITH OaKTepHAaIBHEIX IITAMMOB,
MPOM3BOASIIMX MACIAHYIO KHCIOTY, NpHHamiexamux k poxam: Clostridium, Butyrvibrio, Butyribacterium,
Eubacterium, Fusobacterium Megasphera u Sarcina [4]. HauGonee M3y4eHHBIME SIBJISIOTCSI LITAMMbI POJa
Clostridium, Giarogapst ux BBICOKOH NMPOAYKTHBHOCTH M OTHOCHTEIBHO BBICOKOM cTabmibHOCTH. Takke 4acTo
uccneayores bakrepuu ponos Butyrivibrio n Butyribacterium.

Bakreprn poma Clostridium - 3To rpaMIomoKUTENbHBIE TTOABIKHBIE MIH HEITOIBIDKHBIE TATOUYKOBUIHBIE
OaKTepUH C 3aKPYrJICHHBIMH KOHIAMA. [10JBIXKHBIC KIETKH OOBIYHO MCPHUTPUXHAIBHBIC. BONBIINHCTBO BHIOB
00pa3yroT oBabHbIC WK chepudeckue 3HA0CTopbl. OOBIUHO SBISIOTCS XEMOOPraHOTpOo(aMu, HEKOTOPhIC BUIbI
XeMOaBTOTPO(QBI MM XeMONUTOTPOPbl. OOBIMHO MPOLYIUPYIOT CMECH OPraHUYECKHUX KHCIOT M CIHUPTOB M3
YIJIIEBOJOPOAOB WIIH NenTOHOB. HekoTopble BHABI CIIOCOOHBI (DHKCHPOBATh aTMOC(HEPHBIN a30T. BONBIIMHCTBO
BUJIOB OOJIMT'aTHO aHadPOOHBIE, XOTS TOJNICPAHTHOCT K KUCIOPOLY KOJIEOIeTCs B MMPOKUX MpelesiaX; HeKOTOphIe
BUABI 23 MOTYT pacTH B IPUCYTCTBHM BO3MyXa HPH aTMOC(EpPHOM IaBIEHHH, HO 0e3 00pa3oBaHHS CIIOp.
BbonsmmmnceTBo BUOB pacteT npu pH 6,5-7, temneparype 30 - 37 © C. Tunnunsle Bunsl: ATCC 19398, CCUG
4217, CIP 103309, DSM 10702, HAMBI 482, IAM 14194, NBRC 13949, JCM 1391, KCTC 1786, KCTC 1871,
LMG 1217, NCCB 89156, NCIMB 7423, NCTC 7423, VKM B-1773. B Hacrosmiee ormyOIMKOBaHbI JaHHbBIE O 168
Buzax pona Clostridium [5].

Haubonee npoxykruBHeIME cumTaroTcss mrammbl C. butyricum, C. beijerinckii, C. acetobutylicum, C.
tyobutyricum, C. populeti u C. thermobutyricum. JIns xyaeryp C. butyricum, C. tyrobutyricum u C. Populeti
onTuMalibHas Temreparypa pocra konebnercs or 30 mo 37 °C. Haubonee OnaronpusTHOW TeMIIEpaTypoil pocTa
st C. thermobutyrium cuuraercs 55 °C.

B tabmuue 1 npuBeaeHsl Haunbosee MONMYISIPHBIE IITAMMBI, UCIIOJIb3yeMbIE B MCCIIEIOBaHUAX OMOCHHTE3a
MacIJITHOH KHCIIOTBI, U JOCTUTHYTBIC PE3YNIBTATHI IPU Pa3HBIX YCIOBUSIX.

Tab6muia 1 - BuocuHTes MacasiHO# KUCI0THI DakTepusimu poaa Clostridium

[MItamMm Meron Ucrtounuk yrnepona | Temmepa Brixog,
dbepmenTannu B MIUTATEIILHON Typa, °C r/n
cpene
C. butyricum ZJUCB Ilepuonnyeckas I'mroko3a 37 12,25
C HOANMUTKON 16,74
C. butyricum S21 [Mepuomnyeckast 7,30
C moAanuTKon 20,00
C. tyrobutyricum C nmoanuTkoi 41,65
HenpepriBaas 50,11
C. tyrobutyricum CIP 1-776 Tepuoauueckas 45,00
C. thermobutyricum Iepnoandeckast 55 10,04
HenpeprieHast 19,38
C. tyrobutyricum JM1 Iepuonndeckast 37 13,76
C. tyrobutyricum ATCC25755 HenpepsiBrast 24,88
C. populeti Tepuoanveckast 6,30

J1s GrocuHTe3a MacisiHON Kuciaothl 6aktepun pona Clostridium moryr wcrnosnp3oBarh pasiMyHbIE THITBI
caxapoB B TOM UHCJIC TEKCO3bI, HEKOTOPBIE BUBI IIEHTO3, OJUTO- ¥ monucaxapubl. CyOcTpaTHas CHeMU(pHIHOCTD
C. butyricum u C. Tyrobutyricum.. C. butyricum crocobeH HpORYIHPOBATH MACISHYIO KHCIOTY Ha Cpeaax,
COZIepKalllUX B KadeCTBE HMCTOYHHKOB yIiepoja TIIMIEPHH, MEHTO3BI, T'€KCO3bI, MaTOKY, JUTHOLEIIONO3Y H
KapTo(eNbHBIA Kpaxmall [6].
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HUCCIEJOBAHUA 110 HOJYYEHUIO MHUIEJIUA I'PUBA BEHIEHKA
PLEUROTUS OSTREATUS HA PA3/IMYHBIX NMUTATEJbHBIX CPEJAX

Bbasuanommumets (0T rped. Basidon - manenskast ocHoBa, MykesS - rpub) ¢ HAYYHON TOYKH 3PEHUS — ITO
BBICIIME TPUOBI C MHOTOKICTOYHBIM MHLEIHEM [BYX Pa3JIH4YHBIX THIIOB: NCPBUYHBIM - TaIUIOHTIHBIM
(comeprkaluM TIOJIOBMHYATBIA HAOOp XPOMOCOM), JOCTATOYHO CJIA00pa3BUTBHIM; BTOPUYHBIM - TUILIOUIHBIM (C
ITOJTHBIM HA0OPOM XPOMOCOM).

Ecnu oneHUTH 3HaYeHHE oTAeNa 0A3UIMOMHIICTOB B JKM3HH YEJIOBEKA U IMPHPOJIE, TO CIEIYeT OTMETHTh
CJICITYIOIIHE aCIEeKThL: TPUOBI-CanPO(UTHI — O4EHb YCIICITHO MHHEPAIN3YIOT PACTHTEIBHBIC OCTATKH, U YYaCTBYIOT
B KpPYroBOpPOTE BEHICCTB B HPHPOJIE; TPUOBI-CUMOMOHTHI (MHKOPH3000pa3oBaTeNIn) — YIAy4INAlOT POCT M
CHOCOOCTBYIOT Pa3BUTHIO BBICIIMX PAaCTEHUH; TPHOBI-TIAPA3UTHI — NPUYUHSIOT Bpel KyJIbTYPHBIM PAcTCHUSM U
HAHOCAT YOBITKH CEITLCKOMY XO3SIHCTBY.

BonpIIMHCTBO IIOMOBHIX TeN Oa3WIMaIbHBIX TPHOOB C YCIIEXOM KYJIBTHBHPYIOT B IPOMBIILICHHBIX
MaciTadax Iuisl KCIIOIb30BaAHKS B MUY YEI0BEKOM. [t GHOTEXHOMOrnu 6a3uaNOMHUIIETHI IPEACTABISIOT COOO0I
BOXHYIO DOJb, TaK KakK SIBJSIIOTCS HCTOYHMKaMK CTarHHOB. CTAaTHHBI — 3TO KJIacC IMPEHapaToB, KOTOPBIC
YMEHBILIAIOT BBIPAOOTKY XOJECTEpUHA, Oarofapsi 4eMy CHH)KAIOT €ro ypoBeHb B KpoBHU. Tarke OHHM OJOKHPYIOT
paboty ¢epMeHTa, y4acTBYIOLIErO B CHHTE3e xonectepuHa. HayuHoe Ha3BaHHME CTAaTUHOB — MHruOHTOphl [ MI -
KoA-penykrasbl (3-THAPOKCH-3-METHITIYTapHII-KOH3UM A-penykTasbl) [3].

IIpu royOMHHOM KyJIbTMBUPOBaHMM OHOMacchl rpuba ponma P.ostreatus conepikaHue BeLIECTB
cocrapisieT: nporenHoB — (35 - 40)% , 6enkoB — (20 - 30)%, yraeBomoB — (45 - 55)%, mumumo — (4 - 6)%,
HYKJIEHHOBBIX KUCIOT - 3%.

I'pubnyro 6romaccy (Mulenuii BemeHky P.ostreatus) Mo)KHO MCIIONIB30BaTh TAKIKE B KAUECTBE TIOCEBHO-
ro Mareprana B rppOOBOICTBE MIPH BHIPAIIMBAHUH IJIOJOBBIX TEIl.

Urak, BeipammBanue Munenus P.ostreatus B riiyOMHHON KyJIbType MO3BOJSIET TONYIHTh SKOJIOTHIESCKH
YHCTYIO IpUOHYIO OHOMaccy U mpemnapar ¢pepMeHTa MOHO(DEHOIBI-MOHOOKCHUT'€HA3HI [5].

Heabr uccaenoBanus. OCBOUTh METONBI BBIICICHHS MUIETHS W3 TUIOAOBBIX Tenl rpuba P.ostreatus;
moo0paTh COOTBETCTBYIOIINE TUTATENBHBIC CPebl sl Mutenus P.ostreatus ¢ menmpio ONTUMAaibHOTO HAKOTLICHUS
OMOMACCHI ¥ CPABHUTD JIMHEWHBINH POCT MHUIICIHSI Ha Pa3IMIHBIX [TUTATSIBHBIX CPEIax.

Bce wucnbpITaHWS C  BBIIENIGHWEM YHCTOrO INTaAMMa W HAKOIUICHHEM OHOMACCHl IPOBOJHIINCH B
J1a00paTOPHBIX YCIIOBUAX Ha 0a3e kadeapsl OMoTexHonoruu HarmonansHOTro papMalieBTHUECKOr0 YHUBEPCHUTETA.

Munemmii rpuda - 9TO BereTaTHBHAs TKaHb IJIO0BOTO Tella Tprba, KOTOpasi UMeeT XapaKTEePHBIN BKYC H
3amax coOTBeTCTBYyromiero rpuba. ITonydenne Munenus BemeHKH P.ostreatus Bo3MOXXKHO Kak B IOBEPXHOCTHOIM,
TaKk U B TIIyOMHHON KynbType. [Ipu IITyOMHHOM BBIpallMBaHHU ChEIOOHBIX TPUOOB OOBIYHO IMPECIeNyeTCs Lelb
MONyYEHHs] [ITAMMOB, XapaKTEPH3YIOIIUXCS HHTCHCHBHBIM POCTOM MHELCIHSI C BBICOKHM COJICp)KaHHEM OelKa.
ITosTOMy BBIpalllMBaHWE MHUIETUS Oa3HMIHANBHBIX T'PUOOB, B TOM YHWCIE MHIENUS BelleHku P.ostreatus, B
IIIyOMHHOM KyJlbTYpe PacCMaTpHBACTCS B KAYeCTBE ONHOTO M3 BO3MOXKHBIX ITyTCH IIOMYYCHHS MHIICBOTO H
KopMoBoro Oenka [6].

B nanHoii pabote 00bekTOM OBUT BEIOpaH JepeBopaspymatomiuii rpud Buga P.ostreatus.

B xome mnpoBemeHUs SKCICPHMEHTOB MNPHMEHSUIM MHKPOCKOIMYECKHE METOABl HCCICHOBAHUN U
oIpeieSICHHbIC 1a00paTOPHBIE TPOLIEAYPHI.

Jus uccnemoBaHus ObLI WCIOJNB30BaH OHOJNOrMYecKuit Martepuan rpuba Buma P.ostreatus s
MIPUTOTOBJICHHS NpenapaTa pasJaBiCHHAs Kalllsd, KOTOPbIA H3Yy4alcsl MO CBETOBBIM MHKPOCKOIIOM, ITPUMEHSIS
OOLICHPUHATHIE KYIBTYpPaIbHO-MOP(OIOTHYECKHE METOIMKH, pa3pabOTaHHBIC IS HCCICIOBAaHUS B YHCTOM
KyJbType BBICIIMX Oa3sMIMANBHBIX T'pHOOB. Takke Ha pasIMYHBIX J1A0OPATOPHBIX Cpelax HCCIIeIoBaIach
MOpP(}OIOTHS KOJOHUH U MUKPOCTPYKTYP BEreTaTUBHOI'O MUIIEIHS C TIOMOIIBIO CBETOBOTO MHKpockoma [1].

Jns m3ydeHuss TapaMeTpoB pocta u3oisra P.ostreatus wucmonmbp3oBanm 4 THTATENBHBIE CPEObl —
KapToeNbHO-TTIOKO3HBII arap, cpega Yameka, cpema 1 IepeBopaspymaromux rpubos, cpema Cabypo
KOMMEPYECKOT0 H3TOTOBIICHHS.

IlnoTHBIE THTATETBHBIC CYOCTpPAaThl TPAJUIHMOHHOTO COCTABa HM3TOTABIMBAIM [0 METOAMKAM,
W3JI0KEHHBIM B HAy4YHOM JIMTEPAaType M COIVIACHO HHCTPYKLUMH NPOM3BOAMTENs. s MpemoTBpaIleHuUs
OaKTepuaIbHON KOHTAMHUHALIMU KYJIBTYpP TPEX HaYaIbHBIX IACCAXKEH B Cpeay H00ABISUIN aHTUONOTHK TeHTaMULIMH
B KoHueHTparuu 100 Mxr / cm3 [4].
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J171s1 BBIOSTHEHHSI IEPBOT'0 dTalla UCCIeI0BaHUH B TaOOPaTOPHBIX YCIOBUSAX ObUIM MIPOBEIECHBI OYMCTKA U
BBICJICHUE MHIEIHUA C IUI0AoBoro Ttena rpuba P.ostreatus. Ha Bropom stame paboThl Ui H3Yy4EHHS
OMOJIOTMYECKUX OCOOCHHOCTEH HCIIONB30BAIM M30JAT P.0Streatus, monmydyeHHbBId Ha MEpPBOM 3Tare padoThI.
Crrenyromieit ctaauei ObUIO 3apaXkeHHE YeTHIPEX ITOArOTOBICHHBIX 00Pa3IOB IUIOTHBIX ITUTATEIBHBIX CPE/I.

Vi3ydeHne MHTEHCHBHOCTH POCTa MUIENHs HM30iiTa P.0Streatus Ha mUTaTeNbHBIX Cpeax Pa3iIMgHOro
COCTaBa MPOBOJIMIIM IO TIOKA3aTelsIM JIMHEHHOTO pocTa. Bo BpeMsi MOBEpXHOCTHOTO KYJTbTUBHPOBAHHUS H30JISATA
MIPOBOJIMITN €XKECYTOUHBIE N3MEPEHUS IMHEWHBIX Pa3MEPOB 30H PaJHAILHOrO pocta MULenus [2].

Hcxons m3 pe3ynbTaTroB, MPUILTH K 3aKITFOUYSHHUIO, YTO JUIS IEPBHYHON M30JsAIMU Munenus P.ostreatus
3¢ (hpeKTHBHEE MCIONIb30BaTh KapTO(eIbHO-TIIFOKO3HBIM arap, 4eM ocTaibHble 3 cpesl (cpena Yaneka, arap ajist
JepeBopa3zpyiiamnmx rpudos, cpeaa Cadypo).

Ckopocth pocta muienus P.ostreatus Ha kaproderabHO-TIIFOKO3HOM arape Ha YpoBHE 3 maccaxeit
cocraiseT (56,67 = 5,00) mm / 5 cyTok, uto B 1,4 pa3a npeBbIlIaeT CKOpOcTh pocta Ha cpeae Cadypo.

IIpy MCTONB30BAaHMH AHTHOMOTHKA TeHTAMMIMHA B KOHIeHTparmuu 100 Mxr/cm®, noGaBleHHOro B
MUTAaTeNBHBIC CPelibl, HE OblUIa 3aMeueHa OaKTepruabHas KOHTAMUHAIIUSL.

BriBoabl. B X0ze mpoBeEeHHS SKCIIEPHMEHTOB, YCTAaHOBJICHA 3aBHCHMOCTH CKOPOCTH POCTa MHIIEIHUS
P.ostreatus ot cocTaBa HcCIeayeMbIX TUTATENBHEIX cpell. JJaHHbIe, TTOydeHHbIC B SKCIIEPUMEHTE, IIOATBEPKAAIOT
3¢ PEKTUBHOCTH UCTIONB30BaHus (B 1,4 pa3a) KapTopeTbHO-TIIFOKO3HOTO arapa Juisi NepBUYHON N30SI MHALICITAS
P.ostreatus npu Temmeparype kynsTuBHpoBaHUs 26 °C.
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N3YUYEHUE MUKPOBHOJIOT MYECKUX CBOMCTB BYPHIX YIVIEM JEHTEPCKOI'O
MECTOPOXIEHUS

VYBennueHue B IOCIIETHAE TOIBI 00BEMOB JOOBIYH TBEPABIX YIHEPrOHOCHTENIEH B CBSI3U C IKOHOMHYECKOH
I[eTIeCO00Pa3HOCTRI0  YCKOPEHHOTO Pa3BHUTHS IIPOU3BOACTBA BBI3BIBACT INPOOJIEMBI HAKOIUICHHS TEXHOTCHHBIX
pPECYpCOB B BHAE TBEPABIX OTXOMOB YrIeJOOBIYM, MHTEHCHBHO BO3JICHCTBYIONIMX HA OKPYXAIOIIYIO Cpexy U
YXYAMAOMNX 3KOJTOTHIECKYI0 00CTAaHOBKY B paifoHax JOOBIYH M IepepadOTKU TOINHB. YTIICOTXOABI — OJUH W3
BU/IOB AHTPOIIOTCHHBIX HCTOYHHKOB, IIOHOCTBIO YIOBJICTBOPSAIOMMK TpeOOBaHHEM WHX PaNHOHAIBHOTO U
3((HEeKTUBHOTO OCBOCHHS, TaKWe, KaK M TMPHPOJHBIC pecypchl. Bmecte ¢ TeM B mepuojx OypHOro pa3BUTHS
YTOIBHOH MPOMBIIUIEHHOCTH HAKOIUIEH JOCTATOYHBIN OIBIT UCCIIEIOBAHHUSA, KOTOPbIE MOKA3bIBAIOT BO3MOKHOCTb
HCTIONB30BAaHUS PA3NIMYHBIX OTXOJOB YrONBHBIX MECTOPOXKICHHH B pPasHOOOpa3sHBIX cdepax Xo3aHCTBEHHOH
nestenpHocTH. OJHaKo, OONBIIMHCTBO CYIIECTBYIONIUX CHOCOOOB HCIOMB30BAHUS TBEPABIX YIIEOTXOHOB
0071ajal0T MHHUMAIIBHON JKOJOTMYHOCTBIO. BHeapeHHe B Ipolecc MPOU3BOACTBA OHOTEXHOIOTHUECKHX
IIPOLIECCOB COOTBETCTBYET TPEOOBAHUSAM 3KOJIOIMYECKU YUCTBIX U YCTOMUUBBIX — «3€JIEHBIX TeXHOouoruiy. OxHoit
13 TEepCHEKTHBHBIX TEXHOJIOTMA YTHIM3AIMM TBEPABIX YITIEOTXOJOB, KOTOpas COTJIacyeTcss C OCHOBHBIMHU
9KOJIOTHYECKUMH TEHICHIUSIMH, SBISCTCS TEXHOJIOTHS MOIYYCHUS SHEPreTHUECKUX PEeCypcoB IIyTeM MHUKPOOHOI
KOHBEPCUH OTXOJIOB YTONBHBIX MIAXT U JPYTHX MPEAIPHUATHI.

JocTtmxeHnss OMOTEXHONOTMM C HENABHUX MOp HAYalW YTHIIM3HPOBATh JUIS YBEIUUYCHHUS NOOBIMH H
nepepabOTKH TPAJAWIIMOHHBIX BHIOB TOIUIMB, TAKHX Kak He(Th, Ma3yT, yroib U T.I [l]. Buorexnomornueckas
KOHBepcusi Oyporo yrist MOKeT OBITh HAIIPABIICHO Ha MOTyYEHHE U3 HETO PA3NIMYHBIX BUAOB IIPOITYKTOB, a TAKKe
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VAYYIIEHHUS €ro Crenu(pUUECKUX MOTPEOUTEICKUX CBOMCTB. B 3aBHMCHMOCTH OT crioco0a GMOKOHBEpCcHU Oyporo
YIJIS ¥ UCIIOJIBb3YEMBIX IIPU 3TOM IPYII MUKPOOPTaHU3MOB Pa3INYaloT J1Ba OCHOBHBIX TEXHOJOIMYECKHX METO/I0B
nepepaboTKl — a’poOHBIE M aHadpoOHBIH. B mepBoM ciydae, 3a CuUeT IOJAYM KHCIOPOAA IMPOMCXOIST
OKHCIIUTEIIBHBIC POIECCH, 00CCIIeUnBAaIOIIe (PAKIIHOHATBHON IECTPYKIHUH, T.C. CONIOOWMIN3AINN CTPYKTYPHI
Oyporo yrisi; Bo BTOpOM ciydae (aHa’poOHas cHCTeMa) NMPOTEKAIOT MPOLECCH, Bexymue K (hOPMHPOBaHHIO
MeTaHa M YIJIEKUCIOro Ta3a B YrojdbHOH CyCHEH3WH. 3HAUNTENbHBIA 3(@QeKT Ha ocyIlecTBICHHE IIporecca
OMOKOHBEPCHUHM OpPraHWYeCKOM ¥ MHHEpalbHOM 4YacTH TBEpABIX TOIUIMB OKAa3bIBAalOT BhEIpabaThIBacMbIe
MHUKpPOOPTaHH3MaMH B ITPOIIECCE HX KU3HEACATEIILHOCTH cypdakTaHTsl u (epMeHTHI [2,3].

K HacrosmeMy BpeMeHH, TJIaBHBIMH HAINPaBICHUSMH OWOKOHBEPCHM PAa3HBIX VIJIEH SBISETCS
ONTHUMHU3AIMSA MX OKOJOTHYECKUX XapaKTEePHCTHK JJIsI DHEProTEXHOJOTMYECKOTO HCIOIb30BaHUS ITyTEM
ouocomobunu3au  (OuopactBopenue),  OuopecyabPypuzauuu  (yoaJeHHs]  CEpPHBIX  COCAMHEHHH),
OnoseMUHepaI3alKy 1 Ouorasudukanuu [4-6].

[Ipu pa3paboTke OHMOTEXHOJIOTMYECKHUX CIOCOOOB HCHONB3YIOT pa3iMyHbIE CcOOOIIecTBa OakTepuil u
rpuboOB, a Tpolecchl MOr'yT OBITh peaM30BaHbl Kak B MezoduiubHOM (npu temneparype ~ 30°C), tak u
TepMopUIBHOM (TemmepaTypa nporecca 40-65°C) yenousix [7].

Bypsle yrnu JIeHrepckoro yroiabHOro 6acceiiHa, IpOMBIIUIEHHbIE 3alachl KOTOPHIX OLEHUBAIOTCs B 34
000 TBIC.T., XapaKTEPU3YIOTCS CpeIHEN 30IbHOCTBIO, 3HAYUTEIBHBIM COJEPIKAaHHEM Cepbl. JIpyruMu MpUYnHAMH,
OIPeNeNAOMMMY  [[eNIeCOO0OpPa3sHOCTh  MONydeHHs ®3  Oyporo  yrms  JIeHTepCcKOro  IPOHCXOXKACHUS
9HeprodPPpeKTHBHOTO TBEPIOTO TOIINBA, SBISIOTCS UX CPEIHSS BIaXKHOCTb.

Lens pmaHHOrO OJTama WCCIENOBAHUN —W3ydeHHE MHUKPOOHOIOTMYECKHUX CBOMCTB OYypBIX VIJIEH
JleHTepCcKOro MECTOPOKICHHUSI.

B pabore Obumn ucnonb3oBanbl Oypeie (LLI) u okucnennsie Oypoie (LLE) yrmm Jlenrepckoro
(Kaparayckoro) yroapsHoro 6acceitna (42°10'51.7"N 69°52'58.8"E) FOxxno-Kazaxcranckoit odnactu rpymmsl b3.

HecMoTpss Ha XOpOIIO YCTaHOBJCHHYIO pOJIb MHUKPOOPraHU3MOB B  (OpMHUPOBaHMH  YIJId,
MHKPOOPTaHU3MBI OYpPBIX YIITIeW H3y4eHBI KpaliHe HEAOCTaTOYHO M IMOBEPXHOCTHO. B MocTymHOI HaMm nuTeparype
[1] BcTpeuaercs ynmoMuHaHue o0 6akTepusix U rpudax, oOUTaroIMXCs B OYphIX YIIIAX.

B pamkax maHHOH paboTH HaMH OBLTa NTPOBEACHA 0OPAOOTKH JAHHBIX 110 H3YYEHHUIO TaKCOHOMHUYECKOTO
pasnooOpasusi reHa 16S rDNA ¢ menbio ero 0OoJsiee palMOHATBHOTO HCIONB30BaHHS B HCCIICIOBAHHSAX I10
MHUKPOOHOJIOrMYeCKOMY MOHUTOPUHTY YTOJBHBIX IIJIaCTOB.

L[em, JAHHOI'0 3Talla HUCCICAOBaHHUSA - aHalu3 pE3yJIbTaTOB H3YUCHUSA TAaKCOHOMHUYECKOTO pa3H006pa31/I;1
MHKpOOHBIX coo0IiecTB Jlenrepckoro 6yporo yris (LLI) moiay4eHHBIX ¢ MCIONB30BAHMEM METar€HOMHBIX TEXHO-
noruii.J{J1s JeTanbHOr0 paCCMOTPEHMS I CPABHEHUS UCIIOIB30BAJICS JICOHOPANT (OKUCICHHBIN Oyphiid yroib - LLE).

[TockonbKy KOMMYECTBO IOCIEAOBATENFHOCTE B mpobax Oyporo yris BapbUPOBAJIO B IIHPOKHX
Ipezenax, a Takoke Iy MOACYeTa Pa3InuHbIX MHAEKCOB Pa3HO00pa3usl HAMH HCIIONIb30BAIMCH CPEIHUE 3HAYCHHS
MoKa3aTesei, MONCYUTAHHBIX JUI CIyYaifHBIX BBIOOPOK ITOC/ICIOBATEIBHOCTEH Kakaoro obpasma (aHamu3
«Rarefactiony).

BriepBble Ha OCHOBE aHaIM3a JTAHHBIX BHICOKONIPOU3BOANTENHEHOIO CEKBEHHPOBAHHS HOBOTO ITOKOJICHUS
Illumina ommcans! 6ropa3HOOOpa3ue M TaKCOHOMUYECKas! CTPYKTypa METareHoMa MHKPOOHOTO coolIecTBa mpod
Oypsix yrieii.ITo pe3ynpTatam ObUTH MPOaHATH3UPOBAHBI 10 TAKCOHOMUUYECKUX TPYIIT OaKTepHid, IPUHAISKAIINE
k Proteobacteria, Tenericutes, Actinobacteria, Firmicutes, Bacteroidetes, Nitrospirae, Chloroflexi,
Gemmatimonadetes, Acidobacteria u Fusobacteria. Beienens! n upeHTHGHIIPOBaHbI GakTepuii pomos Bacillus u
Providencia. U3ydenst ux Mop(honoro-KynbTypaibHbIe U (GH3HOIOr0-0HOXMMHIECKHE OCOOCH-HOCTH.

ITokaszamo, uro kyasTypsl Bacillus sp. RKB 2 u Providencia sp. RKB 10 — mpomymeHTsbt
Oouocyp(hakTaHTOB B Ipolecce OMOCOMOOMITN3AIMYA aKTUBHO PAa3MHOXKAIOTCS Ha Cpe/laX C BHICOKUM COZICPIKaHHEM
Oyporo yris, TpuYeM, aJanTalMoHHas ¢asza pocTa Uil 3TUX MHKPOOPTraHM3MOB HE NpeBbIIaeT 24 daca.
MakcuManbHBI POCT OMOMACChl OTMEYAETCS MPU KOHIIEHTpAIMK Oyporo yriisi B cpene - 5%.
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KA3AKCTAH TYHUEJEPI HOMYJIAIASAJIAPBIHBIH TEHETUKAJIBIK SPTYPJLIITT MEH
IF'EHOMBbBIH 3EPTTEY

Kazakcran PecnyOnukachiHoa aybul IIApyallbUIbIK CallaChIHAA OCIPUICTIH ManjapiplH IlIiHAe Tyie
LIapyalbUIBIFBl J]a aca MaHbI3[bl 00JbIN TaOblIaabl. TYHEIECH ajbIHATBIH €T, CYT, XKYH OHE Tepi eHIMJIepiMEeH
KaTap OHBIH, ocipece, e aifMaKTap/a KeJliK MaJlbl PETiHAe /e MaHbI3bl 30p. DKOHOMHUKAIBIK TYPFhIIAH alFaHIa
Ty#ie mapyanbUIBIFBIH XKYPridy 0acka yil xaHyapiapbIMEH CaTBICTBIPFaH A aca THIMITI OOJIBIN caHaaabl. OWTKeHI,
Ty#enep CybIK JKOHE BICTHIK KJIMMATKa eTe TO3IMIi, Y3aK Mep3iMi Iejre IbIaamMabl, 0acka Manaap jKeMeHTiH
TIKEH]II 6CIMIIKTEpMeH KopekTeHe Oeperni. OchiFaH OaiIaHbICThL, Ka3ipri Ke3/ie TYHeIep IiH OHIMILUIITIH KaKcapTy
JKOHE CaHBIH apTTHIPY MaKCATBIHIA CYPHINITAY )KYMBICTAPhIH JKY3€Tre achIpy YIIiH OYJI TYpAiH reHOMBIH JKaH-)KaKThl
3epTTey OTe ©3€KTi MaceneNepAin OipiHe altHaIbII OTHIP.

Bipkarap KpiTait sxone MOHFONHS FalmbIMAAphl Oipiece OTHIPBIN TYHEHIH TOJBIK T€HOMBIH CEKBEHUPIIEY
JKYMBICTapPbIH JKY3€Te achIpbl JKOHE OJIapbIH II6JIre TO3IMIUIIrH, KYPFaKIIBUIBIK KE3IH/e CYy KOHE Mal aiMacybl
MpOIeCTepiHAe HEri3ri pesji aTkapaThlH reHaepre cunarrama Oepai. COHbIMEH Katap, yJIbTPaKYJTiH COyJeCiHiH
y3aK Mep3iMjIi ocepiHe Te3IMIUIIriHe e TeHACePAiH KaThbICaThIHIBIFBIH aHBIKTA b [ 1].

Kasipri ke3ne Kaszaxkcranaa tyiienepain 6ipepkemri (Camelus dromedarius) sxkone exiepkerri (Camelus
bactrianus) typiepi ecipineni.Kasakcran aiimarbiHAarsl TyitenepaiH OGipkaTap MOMYJSLHSIAPBIHBIH T€HOMBIH
3epTTey apKbUIbl (DUIOTCHETHKAJBIK CHIIATTaMalapabl JkamoH ranmsiMbl Caiito Hapyitaes opintectepiMen
mutoxouapusuiblk JIHK  werisinme ©Oacramer [2]. ConbsiMen katap, DDBJ/EMBL/GenBank Xanbikapanbik
HYKJICOTHATEP Ti30eri KopsiHma caktainFaH ConTycTik AMepHKaza eMip CYpreH oHe Kasipri Ke3ze KOWBLIBII
kerked Camelops TyiienepiHiH TeHOMBIMEH CAIBICTBIPY KYMBICTAPHI JIa KY3€re achIPbUIY/IA.

ATanFaH TakpIpbll OOMBIHINA KOCTIAPJAHBINT OTBHIPFAH FBUIBIMHU-3€PTTEY IKYMBICHI  OCBDKAINOH
FalbIMIapeIMeH Oipyiece OThIpbIl Ka3zakcTaHgarbl TYHENEpIiH KOHE OJNIapIblH THOPUATEPIHIH T'C€HOMIIBIK
KYpPBUIBIMBIHJIAFBI  ©3repicTepIi aHbIKTAy oHe MyMKiHAIriHie Opra Asusiiarbl Tyie MOMyIsUsIIAPBIHBIH
(uIToreHeTHKAaNBIK apa-KallbIKTBIKTApbIH cumartay Ooubil oTeip. byt o3 keseringe Kazakcranaa Tyiie ecipymeH
aiffHANBICAThIH [IAPYAIIBUTBIKTAPAa OPTYPJl CENEKUMSUIBIK JKYMBICTAPIBI XKYPri3yre, TyHelepAiH IeHETHKAJIBIK
OPTYPJILIIriH JKoHE 0acKa J1a TyienepMeH (PUIIOreHeTHKAIBIK OaiilaHbICTapbIH OUTyre KOMETiH TUT13eIi.

3epTTey KYMBICHI Oapbichinaa Ka3zakcTaHHBIH OpTYpJli alilMaKTapbIHIAaFbl OIPOPKEITI KIHE SKIOPKEIITi
Ty#enepJeH >KHHAFaH KaH yiritepineHreHomuslk JJHK Morekynacel apHaiibl peareHTTEp JKUBIHTBIFBI apKbUTbI
OemiHin anmplHaABl. Apbl Kapail Oeminin anbiHFan reHomiaslk JIHK MonekymamapblHBIH —camackl MeH
KOHIICHTPAIMACH CIIEKTPOPOTOMETPHSITBIK JKOHE arapo3fibl Tenb d3JeKTpodope3 omicTepiMeH TeKCepuIyleH
otkizineni. Camacel anbikTamran reHomaslk JTHK Monekymackl kenmeci peTTe TONBIK TEHOMJBIK CEKBEHUPICY
maxkcateiia apHaiier Oxford Nanopore Technologies kommanusiceHbIH KoneMi ote kimkenTait MinlONarmapatsi
KOJIaHy KOcmapiaHsin oTeIp. Kememi KimkeHTai, srHU (Ieni-KaasiFa ykcac Oyl ammapar TONBIK aBTOHOMIIBI
JKYMBIC icTeyre KaOLIETTI KoHE eKe KOMITBIOTEp/IiH HeMece HOYTOYKThIH KeMeriMeH Oackapbliazibl. Ammaparra
TEHOM/IBI TOJBIK CCKBEHHUPIICYT'e KEPEKTi OapIIbIK 3JEMEHTTEP TONTACTHIPBUIFAH: MBICAJIbI, MHUKPOIIOTOKTHI KY€,
Oipereil ceHcop jkoHe apHaiibl 3eKTpoHWKa. byn anmapar apkeuibl JJHK MonekymacklHIarbl HYKICOTHATED
Ti30eKTepi TIKeJeH «OKBUIAAB» JKOHE >KMHAKTAIFAH akiapar KOMITBIOTEpAIH jKaasiHa cakTanaasl. MinlON
anmapateiHa JIHK Monekynacel Tonmbikrailt ewaipineni, sfau MyHAaa JIHK MonekynmackiHa — ajimbiH-ana
amMIuTEGUKAIUS KYPrizy KaxkeT emec. bysr cekBeHupIiey mporecin anaekaiina xerninaereni. [3, 4]. Kasipri ke3ne
aTalfaH CEKBEHHpIIEY TOCUIi KEHIHEH KOJJAHbUIMaca Ja, OHBIH OONaIlaKTaFbl apTHIKIIBUIBIKTAPhl MEH
epeKIIeNiKTepi CeKBEHUPIIEY 1 )KBUIIAM, 9pi ap3aH eTepi co3cis.
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Pe3rome
M3YYEHUE TEHETHYECKOI'O PASHOOBPA3HS U TEHOMA MHOIYJISAIMI KABAXCTAHCKHAX
BEPBJIIO/10B
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PasBurre BepOIIOIOBOACTBA SIBISICTCS OMHMM M3 0CO0O BAKHBIX HANPABIEHHN CENHCKOTO XO3SMCTBA BO
MHOTHX CTpaHax. BepOIiio0BOICTBO SBJIAETCS MCTOYHMKOM IIOJIyYEHHs [IEHHBIX MPOIYKTOB MHUTaHUs (Msca, MOJIOKa);
CBIPBS TS JIETKO# MPOMBIIIIEHHOCTH (LIEPCTh, MKYPa); 3QHeKTHBHOE TPAHCIOPTHOE CPEACTBO B IMYCTHIHHBIX PETHOHAX.
C 3KOHOMHYECKOH TOYKH 3pCHHs, BEpOIOIOBOACTBO Hambonee 3()(HEKTUBHO MO CPAaBHEHUIO C APYTHMMH BHIAMH
JKMBOTHOBOJICTBA, T.K.Cpea OOMTaHUsI BepOII0JOB MyCTHIHHBIE U MOIYIYCTHIHHBIE 30Hbl. OHH yCTOWYMBBIE KaK K 3acyXe,
TaKk W K XOJIOAY, MOTYT YIOTPeOJATh B MHINY PACTEHUS] IMYCTHIHb, HE MPUTOMHBIX IS YIOTPEOIEHHS IPYrHMH
CEIbCKOX 035 CTBEHHBIMU XKHUBOTHBIMU. B CBSI3M C BBINIEU3JI0KEHHBIM OJHUM W3 aKTyalbHBIX HANPABJIEHHU B HAYKE
Kazaxcrana sBISIFOTCST pabOThI [0 M3YYEHHIO T€HOMa, Ul COXpaHEeHHs TeHO(GOH[a, YIydIIEHUS] MPOTYyKTHBHOCTH
YBEJINYEHHs] YHCIIEHHOCTH BEPOITIOIOB.

COBMCCTHO C SINOHCKHMHU YYCHBIMU MbI INIAHUPYEM IIOJHOICHOMHOC CCKBCHHPOBAHHMEC Ka3aXCTaHCKHUX
BepOIIOOB M WX THOPHUIOB, IMPOBeIAcHHE pabOT 10 ONHMCAHUIO TE€HETHYECKOro pPa3HoOOpas3usi MOMyIIui U
CpaBHUTENBHBIN aHANU3 reHoMa BepOuooB Kazaxcrana ¢ 6a3oit nanapix DDBJ/EMBL/GenBank.
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BIONIC PROTESTHES. MECHANISM FEEDBACK.

The topicallity: in recent years, such a direction in science as cyber-prosthetics, combining medicine,
neurophysiology, engineering, programming, has been steadily developing. The need to create such a prosthesis, which
would be not just a tool that performs either a passive decorative function, or a simple mechanical stop, but could become
a full-fledged replacement for a lost limb, i.e. would make it possible to perform at least everyday tasks, such as walking,
self-care, writing, etc., and, in the long term, more complex activities. This implies the need to create feedback with the
prosthesis due to the stimulation of peripheral nerve endings, the creation of multifunctional electrodes with a long term
of use, the importance of recreating the sensation of pressure, temperature, applied force, proprioception, etc [1, 4].

The purpose: to study the history of cyber prosthetics and its development prospects.

Materials and methods: in the course of this study, analysis and systematization of literature data on the
problem of cyber prosthetics was made.

The results: human movement obeys all physical laws that determine the movement of any material object on
Earth. These are the laws of universal attraction, the laws of Newton, and the laws of hydromechanics, vibrational and
wave motions, etc. Movement, as a rule, is very complex, since the human motor apparatus is a multi-link mechanical
system consisting of bones, joints, muscles, elements of the nervous system. Naturally, if a link is damaged, a person’s
motor activity is disturbed, and when a limb is lost, it becomes impossible at all. Also, in addition to the motor function,
the sensory function is also lost. Even if a person succeeds in restoring motor function through various prostheses, he still
cannot return to a normal, full-fledged life due to the lack of ability to feel touch, compressive force, temperature, etc. At
the moment, for a variety of motor and sensory impairments, there are no effective treatments, and the completion of all
the functions of a lost limb, unfortunately, is not yet possible. Therefore, the development of multifunctional robotic
limbs - one of the most important tasks of medicine today [2, 5].

Prosthetics has its long history, during which primitive devices were replaced by more and more complex
mechanical structures. The first mentions of prosthetics go back to 1500 BC. Then it was a simple fabric or wooden
cosmetic prostheses. Over time, the design became more complicated, functional prostheses appeared, which made
it possible, for example, to hold a shield, then traction prostheses, which could be controlled by springs suspended
on leather straps, etc. The development of bionic prostheses begins in the 20th century [3].

The brain-computer interface (BCI) is a promising treatment for many neuromuscular disorders and more.
An BCl is a computerized information management system that records brain signals, analyzes them and translates
them into commands that arrive at the output technical devices to perform the desired action. The purpose of this
technology is to restore the lost functions of the human body. It allows you to establish the relationship between
intact areas of the brain or the nerve endings of the body and output devices that compensate for motor and sensory
functions. With the help of an BCI, patients will be able to restore mobility (through exoskeletons, robotic limbs,
bio-prostheses - motor BCIs) and sensitivity using sensory BClIs connecting the NS somatosensory parts with bio-
prostheses equipped with touch, temperature, pain and vibration sensors and causing sensations through electrical
stimulation of the cortex. There are also bidirectional BCls that simultaneously read and betray information.

Sensory BCI can be used to restore hearing, vision, taste, smell, tactile and proprioceptive sensitivity, sense of
balance. Such an BCI replaces the damaged sensors of a person and are embedded in the circuit of the human body, i.e.
connect to neuronal circuits. This transfer of information is carried out mainly by electrostimulation of nerve endings.
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Bidirectional BCls (brain-laptop-brain interface) are capable of simultaneously deciphering brain activity and
transmitting artificial sensory signals to it, creating a feedback loop. The principle of operation is as follows: two groups
of microelectrodes are implanted into the cerebral cortex - one reads the brain signals and transmits them to a decoder,
which in turn transmits a signal to a computer or mechanism, the other group transmits artificial tactile sensations back to
the brain [3, 6].

As a result of theoretical research, it was found that modern advances in the field of creating a prosthesis that
could completely replace a lost limb are of little effect. At the moment there is no prosthesis that could restore a full
reception. However, research in this area is moving more and more forward with each passing year, which gives great
hope to people with disabilities.

Conclusions: the development of a feedback system in bio-prosthetics is one of the promising areas of
development of medicine, bioengineering and robotics. The analysis of the literature showed that the technology of neural
interfaces, in spite of a number of unsolved problems, has already been successfully used in medicine to replace or
restore the function of damaged organs. In the future, it is planned to significantly improve the work of bionic prostheses,
which may allow a person to fully restore the function of lost limbs.
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Pe3rome
B IIaHHOﬁ CTaThb€ paCCMATPUBAIOTCA OCHOBHBIC ACIIEKThBI HCTOPUU IPOTE3UPOBAHUSL, COBPEMEHHBIC TEXHOJIOTUU B IIaHHOﬁ
chepe Takue, Kak KHOEep-IIPOTE3UPOBAHKE C HCIONIB30BAaHUEM HMHTEpdeiica MO3T-KOMITbIOTEP. PackphiBaeTcss MeXaHU3M
JEeUCTBUS CHCTEMbI 00paTHOI! CcBs3U B cepe MPOTe3UPOBAHUS.

Mkapaar I'. JI. - MaructpanT XapbKOBCKOTO HAMOHATEHOTO yHUBeperTera M. B.H. KapasiHa, . Xaprkos, Yrpanta
Kamoxuas O. C. - k.¢.H., nou. HanmonanxsHOTo (hapMarneBTHIECKOro YHHBEPCHTETA,
CrpeabnnkoB JI.C. - 1.¢.1., npo¢. HanmonaneHoro ¢papmManeBTHIECKOro YHUBEPCUTETa, I'. XapbKOB, YKpanHa
(Hay4uHbIi KOHCYIbTAHT), Diotech@nuph.edu.ua

AHAJIN3 PE3BUCTEHTHOCTU I'PUBOB POJA CANDIDA K AHTU®YHI'AJIBHBIM TIPEITAPATAM

Beenenue. JlekapCTBEHHBIM apceHANl OTEYCCTBCHHOW MHUKOJOTHH TMPH OSTHOTPOIHON (hapMakoTepanuu
OTpaHMYEH YeTBIPbMSI TPYNIIAMH MPENapaToB, H3 KOTOPBIX OCHOBHBIE MPEICTABICHbI aHTH()YHTAIbHBIMI
aHTHOMOTHKAMH W TPOU3BOJHBIMH a30iia. AHTHOMOTHKH, KAk MPABHJIO, OOJNANAIOT Y3KHM CIIEKTPOM JEHCTBHS,
9 deKTUBHBI B OTHOLICHWH OaKTepHAIbHOW (IIOpPHI, CO3IAIOT 3HAYUTENbHBIE HEyI00CTBA B TepaluM KaHAWA03a,
OCJIOKHEHHOTO OaKTepHaNbHbIM KOMITOHEHTOM. [IpOM3BOAHBIE a30ya TaKXKe HE JIMIICHBI CePhe3HBIX HENOCTAaTKOB. MX
JUTATETIBHOE U CHCTEMHOE MMPUMEHEHUE MTPUBOIUT K KYMYJISIIHH B OPTaHU3ME, BBI3BIBACT YTHETCHHE KMMYHHOM, TOJIOBOM
chcTeM W HaamodedyHukoB. Kpome Toro, TpaauuuoHHas (apMakoTepanusi MHKO30B YacTO HPUBOIUT K MOSBICHHUIO
PE3HCTEHTHBIX MITAMMOB MATOTEHHBIX MHKPOOPTaHM3MOB, AUIEPIHYECKHX IPOSBICHUN W HAPYIICHUH HOPMAaIbHOTO
6uorieHosa [1, 2].

Takum 00pa3oMm, Ha CETOJHSIHUIA JEHb CYIIECTBYET OOJBIIOE KOJMYECTBO MPENapaToB /IS JICUSHUs] KaHIH-
JI03a-aHTUMHUKOTHKOB, HO B CBSI3U C Pa3BUTHEM YCTOWYMBOCTU K HHM JIPOMNOKEIIOJOOHBIX IPUOOB, a TAKXKE YCHIEHHEM
MAaTOreHHOCTH CaMHUX TPUOOB, HEOOXOAWM IOCTOSHHBIA KOHTPOJb YYyBCTBHTENbHOCTH IpuboB poma Candida
COBPEMEHHBIM IpernapaTam.

Lear pa6orbl. M3ydeHre 4YyBCTBUTEIBHOCTH JPOXOKENonoOHBIX rpubos Candida spp., sBistommxcs
BO30YAUTEISIMI MHOTHX KaHIHJO3HBIX 3200JI€BaHUIA, K HEKOTOPHIM COBPEMEHHBIM MpenapartaM — aHTHMHKO-THKaM.

B kauecTBe 00BEKTOB HCCIIEIOBAHUS HCIIOIB30Banu mtammel BunoB C. albicans, C. tropicalis, C. glabrata u C.
krusei u3 xommekuun Kadeapsl OHOTEXHOMOTHH HaunoOHATBHOrO (HhapMaleBTHYECKOrO YHHBEPCUTETA (3TaJOHHBIC
MHKPOOPTaHM3MbI Y KPAaHMHCKOW KOJUIEKI[MA MUKPOOPTaHM3MOB) U LITAMMBI, BBIIEIEHHBIE U3 KIMHAYECKOTO MaTepuaia
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OOJNEHBIX TUCOAKTEPHO30M KHIICYHUKA, BOCIAJIUTEIBHBIMA 3a00JICBAaHHSMH IIOJIOCTH pTa, OMOMaTrepualia >KCHIIHH,
GOJIBHBIX FEHUTAIBHBIM KaHIUI030M, U uaeHTuduiuposannsie, kak C. albicans, C. tropicalis, C. glabrata u C. krusei.

B xone mpoBeneHHs 9KCIIEPUMEHTOB MPUMEHSIN MUKPOCKOITMYECKUE, KYIbTypaJbHbIC METOABI MCCIEIOBAaHUN
¥ nabopaTopHbIe MPOLEAYPhI, KOTOPHIC MPOBOIMIM IO OOIICHPUHATHIM B OMOTEXHOJOTHH METONWKaM. BwinencHue
IpoxoKeBod (uiopbl M3 OuoMarepuana, NPOBOMMIM TyreM moceBa Ha arap Calypo, 5% KpoBsiHOW arap.
DepMEHTATUBHYIO aKTHBHOCTh TPHOOB OINpPEIENsUId IyTeM I0CEeBa YUCTOW KYJIbTYPHI Ha PSI YIJIEBOIOB: JAKTO3Y,
TIIIOK03Y, MajlbTO3y, caxapo3y, rajaktosdy. Bua rpuba vaeHTH(UIPOBATM HA OCHOBAHHU COBOKYIMHOCTH MPH3HAKOB -
MOP(OIOTHIECKHIX, KYJIbTypaJbHBIX, OMoxummdyeckux [1]. M3ydeHme NpOTHBOTPHMOKOBBIX CBOWCTB MPOBOIWIM Ha
kadenpe OworexHosornu HarmoHanbHOTO (hapMalleBTUYECKOTO yHHBEpCHTETa MeroqoM audGy3uum B arap c
HO6aBJ’[eHHeM B J'lyHKl/I AHTUMHUKOTHUKOB. quT pesyanaTOB l'[pOBO}ll/IJ'lI/I HyTeM I/I3MepCHl/Iﬂ 30HbI ITOJABJICHUS pOCTa,
BKJTIOYast TUaMeTp JIyHOK. OOpaboTKy IKCIEPHMEHTATBHBIX JaHHBIX MPOBOAMINA C IIOMOIIBI0 METOIOB MaTEMaTHIECKON
CTaTUCTUKHU B COOTBETCTBUU ¢ TpeOoBanusamu ['®Y ¢ ucnonszoBanueM MS Excel 7.0. ¢ npuMEHEHHEM CTAaTHCTUYECKUX
MeronoB. [Ipu ompeneneHHMH YyBCTBHTENBHOCTH BBIAETEHHBIX OT OOJBHBIX OHCOAKTEPHO30M M BOCHAIUTETbHBIMH
3a00NIeBaHUSIME BEPXHUX JbIXaTeIbHBIX myTel mmraMMoB Candida Spp. kK TakuM MIMPOKO MPHMEHSEMBIM MPU JICICHUN
JaHHBIX 3a00JIeBaHUI aHTMMHMKOTHKaM, Kak (DIyKOHa30J, HUCTATHH, JICBOPHUH, KaHANOCHE, OpYHTaj, ObUIM MOJIy4EHbI
Ppe3ybTaThl, IpeacTaBlIeHHbIE B Ta0M. 1 U 2.

Ta6uuua 1 - Poct rpudos Candida spp., BbieJeHHBIX U3 OHOMATEPHAJIa GOJIBHBIX JUCOAKTEPHO30M, TIPH
BO3/1€liCTBMM AHTHMHKOTHKOB

Bup rpuba Yposens gysctBurensocti (KOE, %)
¢bykoHazon HHCTaTHH JICBOPHH KaHInOCHE OpyHran
C. albicans 55,4+0,5 51,24+0,7 42,3+0,4 33,2+0,1 15,8+0,9
C. krusei 62,3+0,4 61,7+0,5 56,1+0,5 50,8+0,4 33,6+1,1
Tabmuuma 2 - Pocr rpuboB poma Candida Spp., BbiaedeHHBIX H3 OuoMaTepHaja G§OJbHBIX

BOCHIAJIMTEJILHBIMH 3200JIeBAHUSIMU pTra, npu BOSIlef/iCTBI/Iﬂ AHTUMHKOTHKOB

Bun rputa Yposens uyBctButensHoctd (KOE, %)
(hykoHa3071 Hucratun JICBOPUH KaHanOeHe OpyHraJ
C. albicans 54,4 +0,5 445+0,3 45.1+0,6 31,1+0,7 12,3+04
C. tropicalis 555+1,1 50,5+0.9 49,5+1,2 49,5 +0,5 273 £0,5
C. krusei 64,7+1,1 60,7+ 1,4 59,4 +0,8 50,8 1,0 38,4+1,8

DTaJOHHBIE MITAMMBI IIPU BO3ICHCTBUH BCEX B3ATHIX MPEMAapaToOB MPAKTHYECKH HE MPOSIBISUT POCT, OKA3AIUCHh
B 95% ciydasix 4yBCTBUTENIBHBI K JaHHBIM npernapaTtaM. [IpencraBnennblie B Tabnunax 1 u 2 faHHBIE CBHAETEIBCTBYIOT O
oM, uto rpubsl Candida Spp. pasHbIX BHIOB 0GJIaJal0T HEOJHHAKOBON YYBCTBHUTEIBHOCTHIO K BBILICTIEPEYHCICHHBIM
AHTHUMHUKOTHYECKHM TIperapaTaM, BHE 3aBUCHMOCTH OT MECTa BBIACICHUs OnoMaTepuana. [Ipu cpaBHEHUH MOITydEHHBIX
JaHHBIX K 3TaJOHHOMY My3eiiHoMmy mtammy C. albicans, HanGosnee BbICOKHI MPOLCHT MOMABICHUS POCTA MIPH ICHCTBUH
¢bnykoHa3o0na, HUCTATHHA, JICBOPHHA, KaHAWOEHE M OpyHraja HaOmomancs y mupkyaupyromux mrammos C.albicans,
satem y C.tropicalis u y C.krusei. CrenoBarensao, Hanboiiee 4yBCTBUTENHHBIMH K B3SITHIM AHTUMHKOTHKAM OBLIH
wrrammbl C.albicans, sarem — C.tropicalis, a Hanmenee uyBcrBuTebHBI—C.Krusei.Basiteie cHCTEMHBIC aHTHMHUKOTHYECKHE
mpenapatsl B OMUHAKOBOM CTENEHH MHTHOMPYIOT POCT KOJOHHM, BBIICICHHBIX M3 Pa3HbIX OnomatepuanoB. Hambonee
BBICOKHIT MPOLICHT MOAaBICHHs pocTa IupKympyronmx mrammoB C albicans, C.tropicalis u C.krusei na6mrogancs npu
HCIIOJIb30BAaHUH OpYHTaja U KaHIuOeHe Takke BHE 3aBUCHMOCTH OT MecTa BblieleHHs Onomarepuana. [Ipu ompeznene-
HUM 9yBCTBHTEIILHOCTH BBIICICHHBIX OT OOJBbHBIX TeHUTAIBHBIM KaHAUA030M mTammoB Candida spp. k Takum mupoko
MIPUMEHSIEMBIM TIPH JICYCHUH JTAaHHOTO 3a00JIeBaHNsl aHTUMUKOTHKAM, KaK HUCTaTUH, KIOTPUMa30J1, aM(OTEPHUIIUH, ObUTH
MOJTyYEeHBl CIEAYIOLINE pe3ynbTartel: B 56% ciydaeB mrammel C.albicans 6Gpumd 4yBCTBUTENBHBI KO BCEM TpeM
QHTUMUKOTHYECKHM IIperapaTaM, OCTaJIbHEIE IITaMMbI HanOoee YyBCTBUTEIBHBI K KIOTpHMa3oly - B 73% wuccieno-
BaHUI M yCTOWYMBBI B OOJBLIMHCTBE CllydaeB K HUcCTaTHHY (68%), amdorepuunny-B (71%). To ecTb, mpumeHsiemble B
HACTOAIICEe BpEMs AJIS JICUCHUS TCHUTAIBHOTO KAaHIHM03a TOJIMEHOBBIC aHTHOMOTHKH HUCTATHH U amMdoTepunuH-B
SIBIITIOTCS HAUMeHee d((eKTHBHBIMHU, 10 CPABHEHUIO C MIPEapaToM HMHUIA30JI0BOTO Psijia - KIIOTPUMAa30JI0M.

BobiBoabl. [lonyueHHbIe 1aHHBIE AUKTYIOT HEOOXOAUMOCTD IIUPOKOrO MPUMEHEHHUS] COBPEMEHHBIX aHTHMHKO-
THYECKUX CPencTB. Takxke, clexyer MOAYEPKHYTh 3HAUEHHE NOCTOSHHOTO MOHHTOPHHTA IT0 BBIBICHUIO IITAMMOB C
MOTCHIUATBHOW PE3UCTEHTHOCTBIO, YTOOBI ITPOTHO3MPOBATH CHIDKCHHE YYBCTBUTEIBHOCTH K aHTU(YHTAaJIbHBIM
Cpe/ICTBaM.
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