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CeKIII/Iﬂ ((HpHOpI/ITeTHLIe HarnpaBJICHUS (l)apMaIIeBTH‘leCKOFO H XUMHKO-

TOKCHKOJJIOI'HY€CKOI0 UCCJICAOBAHNSA JICKAPCTBCHHBLIX CPEACTB»

YK 615.322
Opkedaesa A.H.., Kananosa H.K.!, Xacanosa C.P.?, Kynamkuna H.B.?
1 Keipreizckas ['ocynapcTBEeHHAss MEAULIIMHCKAS aKaIEMUS
umenu UK. Axyn6aega, r. bumkek, Keipreizcran;

2 BalIKUPCKHUIA TOCYIapCTBEHHBIH MeINIIMHCKHIA YHHUBEpCUTET, I. Y pa, Poccus

KAUYECTBEHHBINA AHAJIN3 TPUTEPIIEHOBBIX COEJJMHEHHUM B IIOBETAX
CRATAEGUS ALMA-ATENSIS POJAR

Opkedaesa A.H.., Kananosa H.K.!, Xacanosa C.P.?, Kynamkuna H.B.?
'KpIpFBI3 MeMIIEKETTIK MEIMIIIHA aKaIEMHUSICHI
. K. AxynOaeB aTeiHfarbl, binikexk K., Kpiprpi3cran

2 baukypT MeMJIeKeTTiK MeUIMHA yHUBepcuTeTi, Yda K., Peceit

CRATAEGUS ALMAATENSIS POJARK KAITYBIHIAFBI TPUTEPIIEH
KOCBIJIBICTAPBIH CAITAJIBI TAJIIAY

Erkebayeva A.N.}, Zhalalova N.K.1, Khasanova S.R.2, Kudashkina N.V.?2
1 Kyrgyz State Medical Academy
named after I.K. Akhunbayev, Bishkek, Kyrgyzstan
2 Bashkir State Medical University, Ufa, Russia

QUALITATIVE ANALYSIS OF TRITERPENE COMPOUNDS IN CRATAEGUS
ALMAATENSIS POJARK SHOOTS

PaCTeHI/Iﬂ, coacpiKamue TPUTCPIICHOBLIC CAIIOHUHEL, O6J'IaJIaIOT IMAPOKHUM  CIICKTPOM
q)apMaxonoquecxoﬁ AKTUBHOCTH, ITIOOTOMY HCIIOJIB3YIOTCA B MC}II/IHI/IHCKOﬁ IMPAKTUKEC B Ka4YCCTBC
AHTUT'MCTaMHUHHBIX, KapAUOTOHUYCCKUX, TUIIOXOJICCTCPUHECMUNYCCKUX, OTXAapKHUBAKOIIHNX,

MOYETOHHBIX  CpPEICTB, OKa3blBAlOT TOHU3UPYIOLIEE JEHCTBHE, YMEHBINAIOT XPYIKOCTh
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KPOBEHOCHBIX COCY/IOB, IMOBBIMIAIOT aKTUBHOCTH Psijia (PepMEHTOB, HOPMAITU3YIOT JIMITHIHBIH OOMEH
npu atepockiiepose [1, 2].

Oo6mwekToM uccienoBanue craau nmoderu Crataegus alma-atensis, 3arorossiennsie B 2022 r. Ha
TeppuTopuu pecryoauku Kelprel3cTad B nepuo/| IIBETCHHUS.

Jliia onpenienieHyst HaTM4Ksi TPUTEPIICHOBBIX CATOHUHOB MOTOBUJIM CIIMPTOBOE U3BJICUCHHE U3
70%, MOTOM U3 HEro Noiydain OyTaHOJBHYIO (DPAKIHI0, KOTOPYIO XpOMaTOTrpagupoBaIl METOIOM
TCX B cucreme xnopodopm-meranon-soga (18:11:2,7). Jlns TposiBICHUS TPUTEPIICHOBBIX
COeMHEHNI Xpomarorpammbl oOpabateiBaniu 5% kucinotoir ¢ochopHo-monudaeHoBoit B 95%
staHosie U HarpeBanu npu 105°C B teyeHun 3 MHH. 30HBI, COOTBETCTBYIOLIUE TPUTEPIEHOBBIM
CarmoHWHAM, UMEJIH MOCTIE OKPAIIMBAHUS TEMHO-3€ICHBIN LBET [3,4].

B pesysbraTe mpoBeACHHBIX HCCIICAOBAaHUN YCTAaHOBJIEHO, 4To B moberax Crataegus alma-
atensis comepkaTcst CalOHUHBI TPUTEPIICHOBOW rpymiibl. [Ipu XpoMaTorpadupoBaHUU CIIUPTOBOTO
U3BJICYCHHS] U3 MOOEroB B TOHKOM CIIO€ CHJIMKAreisi B CHCTEME pacTBOpuTesed xiopodopm-
MetaHoa-Boja (18:11:2,7) mocne 06padboTku pactBopoM GochopHO-MOTUOACHOBOW KHCIOTHI 5% ¢
MOCTICIYIOIUM HarpeBoM B TedeHune 3 MuHyT npu Temmeparype 100-105°C obGuapyxeno 4
COCIMHEHHS] TPUTEPIICHOBOW MPUPOJBI, U3 KOTOPHIX OAHO HIACHTU(PHUIIMPOBAHO KaK YpCOJIOBas

KHCJI0Ta.

Cnucok JuTeparypsi:

1. Hexanocunse I'.E., Yupsa B.A., Cepruenko T.B. buonoruueckas posib, pacipocTpaHEHHE
Y XUMHYECKOE CTPOCHHE TPUTEPIICHOBBIX MIMKO3KA0B. Tomucu. 1984. 348 c.

2. Koneiika B.1. Cemelinblii cripaBouHUK JiekapcTBeHHbIX pacTeHuil. Joneuk: OO0 «IIKD
BAO» 2009. 224 c.

3. Konnparosa 0.A., Camodanosa O.C., Aptiomenko E.A. TputeprneHOBbIe COETUHEHUS
BEPOHUKHU aBCTpHiickoil / Matepuanbl 74-ii MEXBY3. UTOT. Hayd. KOH(. CTyIE€HTOB M MOJIOJBIX
yUE€HBIX, MOCBAIL. roay Mmoionexu B Poccum «MonoxpexHass Hayka U coBpeMeHHOCTb» (Kypck,
21-22 ampens 2009 r.). B 3-x gactax. Kypck. 2009. Y. 2. C. 182—183.

4. Campummna UM.A., CesepueBa B.A. JlekapcTBeHHble pacTeHust ['ocynapcTBeHHON

dapmakoneu. M.: AHMMU. 2003. 534 ¢

VK 615.12

Chetana Verma, T. Durai Ananda Kumar
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Department of Pharmaceutical Chemistry, JSS College of Pharmacy, JSS Academy of Higher
Education & Research, Ooty-643001, The Nilgiris, Tamil Nadu, India

EXPLORING THE MOLECULAR BINDING AFFINITY OF 2,5-
DIKETOPIPRAZINE SCAFFOLD AS NEUROPROTECTIVE AGENTS: ANETWORK
PHARMACOLOGY THERAPEUTIC APPROACH

Yerana Bepma, T. [lypaii Ananaga Kymap
Kadenpa papmaneBrrueckoii xumun, GapManeBTHUECKUI KOMUIEIK S, AKaeMHsI BBICILIETO

o0pa3oBaHus U HAyIHBIX uccnenaoBanmii JS, Att-643001, Hunrupuc, Tamwtnan, Uaans

N3YYEHUE CPOACTBA K MOJIEKYJIAPHOMY CBA3BIBAHHUIO KAPKACA 2,5-
JIMKETONMUIIEPASVUHA B KAYECTBE HEMPOIIPOTEKTOPHBIX ATEHTOB:
TEPAIEBTUYECKHWI NOAXO0 CETEBOH ®APMAKOJIOT U

Yerana Bepma, T. Aypaii Ananga Kymap
dapmarneBTUKaIBIK XUMHUs Kadeapacsl, S @apmarust Kosiepki, JS xorapbl OUTIM JKoHe

FBUIBIMU 3epTTeyiiep akaaemuscel, Att-643001, Hunrupuc, Tamunnazn, YHaictan

HEHPONPOTEKTOPJILIK ATEHTTEP PETIH/E 2,5-TUKETONUIIEPA3UH
KAHKACBIHBIH MOJIEKYJIAJIBIK BAHJTAHBICBIHA KAKBIH/ILIFBIH 3EPTTEY:
KEJLUIIK ®APMAKOJOTUSTHBIH EMITK TOCLIT

Background: Parkinson's disease (PD) is a neurodegenerative disorder characterized by the
progressive degeneration of dopamine (DA) neurons within the substantia nigra region Monoamine
oxidase A (MAO-A) degrade neurotransmitters such as dopamine and serotonin, and the resulting
dopamine deficiency cause PD. 2,5-diketopiperazine (2,5-DKP) scaffolds as a potent inhibitor of
MAO-A. The peculiar heterocyclic structure of 2,5-DKP scaffolds confers high stability against the
proteolysis and constitutes a structural requirement for the active intestinal absorption. DKP based
scaffolds are considered as a novel blood-brain barrier shuttle for the targeted drug delivery.
Keywords: DKP (2,5-diketopiperazine), MAO-A (Monoamine oxidase-A )

Materials and Methods: DisGeNET, DAVID, and Kegg pathway databases were used to

identify the implicated targets for the designed derivatives. Network Pharmacology established a
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comprehensive network using Cytoscape 3.10 to analyze the greatest number of nodes and edges.
MAO-A's catalytic pocket (PDB ID: 2Z5X) were performed molecular docking studies by using XP
Glide Module, ADMET, MM-GBSA and Molecular dynamics Simulations was carried out in the
Schrodinger suite 2022.

Results & Discussion: Compound 44 exhibited superior interactions with MAO-A, boasting
the highest docking score of -11.87 kcal/mol, the highest number of nodes and edges, and favorable
ADMET properties (CNS -1, log BB -2.211). In comparison to the standard drug, Compound 44
demonstrated a promising MMGBSA score of -75.299, indicating its potential as a lead compound
for MAO-A inhibition. Further investigations are warranted to validate its drug development
prospects.

Conclusion: These results suggest that the cyclic derivative of 2,5 diketopiperazine could
represent a promising neuroprotective candidate with anti-Parkinson and antioxidant properties for

the treatment of PD neurodegeneration.

YJIK 615.12
Pindjakova D. 1, Kralova K!., Jampilek J. %2
! Faculty of Natural Sciences, Comenius University in Bratislava, Slovakia
2 Faculty of Science, Palacky University Olomouc, Czech Republic
DRUG DELIVERY NANOSYSTEMS BASED ON 2D CARBON
Annotation

Targeted drug delivery is still a major challenge, especially for the administration of highly
effective drugs or drugs with a narrow therapeutic window (with high cytotoxicity), such as
anticancer drugs. In addition to conventional drug delivery systems, various nanomaterials, are
being studied very intensively. Carbon-based nanomaterials have also become one of the most
studied materials. Carbon is one of the most abundant elements on Earth, and in addition to the
well-known crystallographic modifications such as coal, diamond or graphite, two-dimensional
carbon modifications, especially graphene-based nanomaterials, have recently come to the
forefront of interest. These carbon nanomaterials can be designed to help deliver and/or target
drugs more effectively and to innovate therapeutic approaches, especially for cancer treatment (but
not only), but also for the development of new diagnostics, and are expected to help combine

molecular imaging and therapy. This contribution is focused on selected most common two-
6
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dimensional carbon nanomaterials such as graphene, graphene oxide, reduced graphene oxide,
which are extensively investigated for their unique properties, easy modifiability and ideal
application potential for the delivery of biologically active agents.

Keywords: drug delivery nanosystems, drugs, graphene, graphene oxide, reduced graphene

oxide
Mungxaxosa J. 1, Kpanosa K., Txxammuuex JIx. 12
! apatsutsicTany (axynpreri, Komenckuii yausepenterti, bparuciapa, CoBakus
2 YapaTsUIsIcTaHy FRUIBIMIAPHI hakynpTeTi, OnoMoyl KanacskHaars! [Tamamnkmuit
YHUBEpCHUTET1, Uexus
EKI OJILIEM/II KOMIPTEI'T HET'IBIHAEI'T A9PI-I9PMEKTEPAI ) KETKI3Y
HAHOKYWEJIEPI
Mungxaxosa J. 1, Kpanosa K., Tixammmuex JIx. 12
! ®axymprer ecTecTBenHBIX Hayk, YauBepcuTeT Komenckoro B bpatucnase, CroBakus
2 daKymbTeT ecTEeCTBEHHBIX HayK, YHuUBepcuTeT ITanankoro B Onomoyiie, Yemckas
PecryOnmka
Annomauusn

Jlapi-0apmexkmepoi makcammul Hcemkizy ani 0e Manbl30bl Maceie 001bln madwvlIadvl, acipece
JHcogapvl MuiMoi 0apinepoi Hemece ICIKKe Kapcbl Npenapammap Cusikmvl map mepanusiivlk
mepeseci 6ap (dHcogapvl YUmMoybImmulivigbl Oap) npenapammapowvl eueizeenoe. Kadimei 0api-
0apmeK JHcemKizy Jcylieepinen 6acKa, apmypii HAHOMAMEPUALOap ome KaApKblHObL 3epmmenyoe.
Kemipmeei necizinoeei nanomamepuanoap 0a eW Kon 3epmmelieeH Mamepuanroapovly Oipine
aunanovl. Kemipmex oicep b6eminoeci ey xen mapaneau snemeHmmepoiy Oipi 6onvin mabwliadsl
Jcone Kemip, eayhap Hemece epagum cuskmol Oenini Kpucmanioepagpuaibly MoOUGUKAyusIapoOaH
backa, orcakblHOa Komipmexkmiy eKi oenuemoi moougpuxayusaniapwvl, acipece epaghen HecizinOezl
HAHOMAmMepuanoap Kul3vl2yWblivlk myovipyoa. byn xemipmexmi uanomamepuanoap 0api-
Oapmexkmepoi muimoipex JicemKizyee JicoHe/Hemece 0Napobl HblCAHARA ANYed, COHOAU-AK
UHHOBAYUAILIK mMepanesmik macindepee, acipece Kamepii icikmepoi emoeyee apHanzar (0ipax mex
KAHA emec), COHbIMEH KAmap AHcaya OUASHOCMUKATBIK KYpanoapovl 23ipaeyee apHan2aH HCaHe
MOJIEKYNANbIK Oelineney MeH mepanusnvl Oipikmipyee Kemexkmecedi Oen Kyminyoe. Byn ynec
epagen, epagen okcuodi, momvlKCbi30aHOBIPLLIEAH 2pagen OKCUOl CUAKMbl ey KON mapaidan exi

onuemoi KoMipmekmi HaHomamepuaioapea 6asblmmanzat, onapovly Oipezell Kacuemmepi, OHAl
7
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632epminyi JcoHe OUoN02UANbIK OenceHOi 3ammapobl JHCemKizy YuliH mamauid Koaoawy aneyemi
YUWiH KeHiHeH 3epmimeiceH.
Kinm ce30ep: 0apinix 3ammapovl JcemKizy Hanodcylenepi, 0apinik npenapammap, epaget,

epagher oxcudi, memenoemineeHn epagher okcuoi

HAHOCHUCTEMBbI JOCTABKHU JIEKAPCTB HA OCHOBE IBYMEPHOI'O
YIJIEPOJA

Annomauus

Aodpechasi docmaska 1eKapcme No-npedCHeM)y SBISAENCs Cepbe3HOU NpoOaemoll, 0COOEeHHO
07151 88€0€HUsL 8bICOKOIDDEKMUBHBIX TEKAPCNE UNU NPENApaAmos ¢ Y3KUM mepanesmuieckum OKHOM
(C 8bICOKOU YUMOMOKCUYHOCMbBIO), MAKUX KAK NPOMUBOONYX0aedble npenapamsl. B dononanenue
MPAOUYUOHHBIM CUCEMAM OOCMABKU NeKAPCME, OYEHb UHMEHCUBHO U3YYAIOMCS DPA3IUUHbIE
HaHnomamepuanvl. Hanomamepuanvt Ha ocHoee yenepooa makxdice cmaiu OOHUM U3 Haubojee
UZYUEHHBIX Mamepuanos. Yenepoo aensiemcs 0OHUM U3 Haubolee pacnpoCmMpaHeHHbIX JJ1eMEeHmMO8
Ha 3emie, u 8 OONOIHEHUe K XOPOULO U38ECIMHbIM KPUCTALIOZPADULeCKUM MOOUDUKAYUAM, MAKUM
KaK yeoib, aiMas uiu epagum, 6 nocieonee epems 6ce OOabUULL UHMepeC 8bl3bleaAlON 08YMepPHbLe
Mooughukayuu yenepooa, 0COOEHHO HAHOMAMEPUAIbl HA OCHose 2pagena. Omu yziepooHvle
HanomMamepuaibl Mocym 0vims pazpabomaunsl 0151 Ooaee d¢hhekmuenol 00CmMAasKU 1eKapCcme u/uiu
Hayeiueanuss Ha HUX, a makdice O UHHOBAYUOHHLIX MEPANEGMUYECKUX NOOX0008, OCODEHHO Ols
JleyeHuss paka (Ho He MOJIbKO), HO U O paspabdoOmKu HOBbIX OUACHOCMUYECKUX Cpeocms, U, KaK
odicudaemcsi, NOMo2ym o00beOUHUMb MOJEKVIAPHYIO SU3VAIU3AYUI0 U mepanuto. Dmom 6KIao
cocpedomoyer Ha  BbIOPAHHBIX — HaAubolee  pPACNPOCMPAHEHHLIX — OBYMEPHBLIX — VelepOOHbIX
HAHOMAmMepuanax, maxkux Kaxk epaghen, oKkcuo epaghena, 60CCMAHOBIEHHbIU OKCUO 2pageHa,
KOmMopbvle — WUPOKO — UCCIeOVIOMCs  HA — npeOMem — UX  VHUKAIbHbIX — CE0UCMS,  J1ecKOl
Mooughuyupyemocmu U U0eanbHo20 NOMEHYUANa npumeHeHus O O00CMAKU OUON0SUYeCcKU
AKMUBHBIX BEUYeCm8.

Knrwouesvie cnoea: nanocucmemvi O00CMAGKU JEKAPCMBEHHBIX CPEOCMS, JeKapCMEeHHble

npenapamol, 2paget, okcuo epagena, 80CCMaHO8IeHHbIN OKCUO epagheHa

Introduction. Each active pharmaceutical ingredient (API) is formulated for administration
for treatment or diagnosis in a dosage form that corresponds to the desired route of administration.
Dosage forms can be divided according to the physical state or method of application. The dosage

form actually allows the administration of the API in appropriate doses, it is supposed to ensure the
8
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standard behavior of the API in the body as well as its sufficient stability. Thus their function is to
enable or facilitate the production, preparation, storage and administration of drugs, with their
properties they can favorably influence, for example, API solubility and its slow release [1-6].

It is possible to distinguish 3 generations of dosage forms. The 1st generation dosage forms
represent the majority of current drugs on the market. It is characteristic for them that only
pharmacokinetic processes influence the profile of plasma concentrations over time. The dosage form
itself releases very quickly any contained API. For dosage forms of the 2nd generation with controlled
extended (retarded) release, it is characteristic that the profile of plasma concentrations achieved is
influenced by the properties of the pharmaceutical form in addition to pharmacokinetic processes. The
main advantage is the possibility of slowly releasing the drug at a constant rate, which makes it
possible to maintain stable plasma concentrations for a certain period of time. These dosage forms can
also be modified to release an initial (loading) dose immediately after administration. The task of the
3rd generation drug dosage forms with targeted distribution is to introduce the API by the shortest
route into the target tissue to the receptors. The API does not come into contact with tissues that could
have a toxic effect (e.g., medicaments used to treat cancer) [1,2,4,5,7].

The use of next-generation drug delivery systems (DDSs) improves the efficacy of many
existing APIs and enables the introduction of new treatments. The effort to miniaturize them from
macro-dimensions (>1 mm) to micro-, submicro- to nano-dimensions can be traced back to the
1990s, with great progress in recent years with the massive onset of nanotechnology [7-11].
Various nanoemulsions of lipidoid formations or colloidal nanodispersions of nanocrystals, i.e.,
nanoliposomes, solid lipid nanoparticles and various other nanovesicles, dendrimers, polymer
systems, tubules and quantum dots are very popular as drug carriers [1,2,10-15]. Currently, drug
delivery nanosystems (nanoDDSs) made of non-toxic biodegradable biomaterials are preferred,
however, in the case of nanoformulations for cancer therapy or diagnosis, inorganic nanocarriers
such as metal nanoparticles (NPs), metal oxides, metalloids and carbon are also used, which often
potentiate the effect of the API itself [1,10-19].

It is important to mention that drugs in nanoform acquire new physicochemical properties and
their bioavailability is modified especially after oral administration due to improved membrane
permeability. In addition, nanoDDSs enable targeted distribution to be easily achieved, whether it is
passive distribution, based on NP size or the EPR (Enhanced Permeability and Retention factor)
effect, or active distribution, i.e., based on the modification of the NP surface with an antibody,
ligand, etc., or in the case of magnetic NPs, the application of an external magnetic field. The

surface of nanoDDSs for active targeting can be modified with monoclonal antibodies or their
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fragments, short peptides, oligonucleotides, lectins, etc. Albumin, aptamer A10, biotin, folic or
hyaluronic acid are often used. The overall hydrophilicity and "invisibility" against phagocytes is
captured by PEGylation of the surface [20-25].

Graphene-based nanosystems

Graphene (GR) consists of six-membered cycles arranged in planar layers of carbon, which is
in sp2 hybridization [1,18]. In 2010, the Nobel Prize in Physics was awarded "for groundbreaking
experiments regarding the two-dimensional material graphene” to Andre Geim and Konstantin
Novoselov [26]. Graphene and its partially oxidized derivatives (such as graphene oxide (GO) and
reduced graphene oxide (rGQO)) are polycyclic aromatic macromolecules with a planar structure and
a large surface area, which allows the adsorption and anchoring of many compounds (interaction
with the system of delocalized n-electrons by electrostatic interactions and non-covalent layering).
Surface functionalization makes it possible to create material for bioapplications. GO is prepared by
oxidation of GR by introducing carbonyl, hydroxyl, and epoxy groups on the planar surfaces and
edges of GR carbon sheets. rGO is obtained by reducing GO [1,18,27-30]. Thus, the basic
qualitative characteristics of graphene-based nanomaterials (GBNs) include: i) number of layers
(thickness), ii) lateral size distribution and iii) C/O ratio. It is important to note that GBNs with a
rough surface, small size and sharp edges easily penetrate cells, so they are advantageous in terms
of easy distribution, but on the other hand, they also show high toxicity. The entire structure of the
system and the level of functionalization affect the formation of reactive oxygen species (ROS) in
cells, which leads to damage of DNA, lipids and proteins (mitochondrial disorders, lipid
peroxidation), increased levels of cell damage, apoptosis and necrosis [1,18,27,31,32].

GOs have significant antibacterial activity against a wide variety of Gram-positive and Gram-
negative pathogens; unfortunately, they are cytotoxic against human cells at certain doses. In
particular, they induce the formation of granulomas in the spleen, kidneys, liver or lungs. The most
important factor influencing the side effect (size of interactions) is the size of GO flakes. GOs with
lateral dimensions >100 nm were found to penetrate cells to a limited extent, GOs <100 nm easily
cross the cell membrane, and GOs <40 nm are extremely cell penetrating. Moreover, GOs interact
electrostatically with membrane lipids due to the presence of O-functional groups on their surface.
All these facts limit the scope of GO applications [1,18,33,34]. A paradox can be found when
comparing the biocompatibility and toxicity of GOs with rGOs. Some studies claim that rGO-based
materials are less toxic than their GO counterparts; other studies have shown that rGO is more
harmful to brain or lung cells. However, valid general conclusions in the GO/rGO relationship are
as follows: 1) structures with smaller particle size and higher degree of oxidation improve
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biocompatibility, ii) reduced cytotoxicity (increased biocompatibility) is achieved by surface
functionalization with macromolecules such as PEG, proteins, dextran, chitosan, Pluronic®,
polyphosphate calcium, polyvinyl alcohol, polyvinylpyrrolidone (which at the same time increases
solubility in biological systems) [1,18,35].

In addition to the preparation of GO/rGO, covalent functionalization is realized by binding
organic/inorganic ions/atoms/molecules through covalent bonds and also by binding large
biomolecules or polymers. Functional groups form covalent bonds with sp2 hybridized carbon
atoms, so they have sp3 hybridization. This breaks the symmetry and changes the electronic and
transport properties. Non-covalent functionalization is realized through interactions between the
delocalized system of w-electrons on the surface and the structures on the functionalization groups.
These include electrostatic interactions, mn-m stacking, van der Waals forces, H-bonds, and
coordination bonds. All these forces between the surface of GBNs and the functionalizing
molecules are weak, which results in the fact that the original structure is not destroyed and the
original properties are preserved. On the other hand, non-covalent functionalization is not suitable
for applications requiring strong interactions. Various polymers or surfactants can be used for this
type of functionalization (sodium dodecyl sulfate, gum arabic, Triton X-100) [1,18,36,37].

For example, loading of the following drugs into PEG-functionalized GO (PEG-GO) resulted
in nanocarriers for tissue targeting and improved drug activity:

e cephalexin had constant sustained drug release, dose- and time-dependent antibacterial
activity against Gram-positive and Gram-negative bacteria [38]

e podophyllotoxin had high antitumor effect, high tumor targeting and specific drug release
[39]

e docetaxel showed selective and excellent anticancer activity against prostate cancer [40]

e erlotinib suppressed the proliferation, migration and invasion of nasopharyngeal carcinoma
cells [41]

e doxorubicin, folic acid and indocyanine green (as a photosensitizer): the whole composition
selectively inhibited the proliferation and migration of osteosarcoma cells, stimulated apoptosis, and
additionally induced ROS when excited by 300 nm light, which further potentiated the effect of
doxorubicin [42]

¢ doxorubicin, alendronate: addition of alendronate increased doxorubicin deposition in bone;
formulation was useful for the treatment of bone metastases and other bone-related disorders such

as Paget's disease [43]

11



KA3AKCTAH MEJIHIIHHA JKOHE ®APMAIHA JKYPHAJIBI, Ne1(1), 2023 xcvrn
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

On the other hand, a nanocomposite of polycaprolactone with GO and dexamethasone can be
used to treat osteoporosis, as it showed significant osteogenesis and increased bone
biomineralization [44]. Collagen-coated GO loaded with alendronate had prolonged drug release
and an increased volume of newly formed bone was found in in vivo tests [45]. GO coated with a
copolymer of chitosan and N-isopropylacrylamide formed a thermosensitive hydrogel that enhanced
mineral deposition, alkaline phosphatase activity, and osteoblast differentiation [46].

NanoDDS composed of rGO, fluorouracil, curcumin and coated with chitosan exhibited
synergistic cytotoxicity that effectively inhibited the growth of colon cancer cells [47]. Doxorubicin
loaded in PEGylated rGO was selectively distributed and released depending on the acidic pH in
cancer cells [48]. Chlorambucil loaded in gelatin-coated rGO and surface-modified with folic acid
was specifically absorbed in cervical adenocarcinoma cells in which it was released at acidic pH
[49]. rGO-Pluronic® F127 containing ondansetron created a transdermal delivery system to increase
bioavailability ensuring sustained drug release [50]. The same system composed of rGO and
Pluronic® F127, but loaded with cyclosporine, improved the penetration of the drug into the skin
where the cyclosporine was retained and could thus locally reduce psoriasis skin damage [51].
Fe304-rGO loaded with doxorubicin and surface-modified with folic acid improved drug uptake in
breast cancer cells. The release of doxorubicin was controlled by changing the pH or magnetically
[52]. Fe30s-rGO loaded with camptothecin and supplemented with photosensitizer 4-
hydroxycoumarin was specifically taken up by breast cancer cells. The effect of the drug was
potentiated by a photosensitizer that induces ROS production under 365 nm illumination, i.e., the
drug showed high activity against resistant cells due to its dual effect [53].

Similar published examples of innovative GBN-based nanoDDSs are abundant. This
contribution presents only a brief insight into the issue of these unique nanomaterials with potential
applications as nanoDDS. More/detailed information can be found, for example, in the following
articles [1,2,13,14,18,54-64].

Conclusions

In this short review, it has been presented that considerable efforts are being made to
investigate the biomedical applications of various GBNs. These smart nanoDDSs are particularly
used in attempts to deliver anticancer drugs. Although there are commercially approved nanoDDSs
such as doxorubicin, doxetaxel, paclitaxel, amphotericin B, etc., no nanoDDSs based on GBNs has
yet been approved by regulatory authorities. All formulations listed here are from the category of
experimental drugs and are under development. According to statistics, the most used
nanoformulations are liposomes (>33%), nanocrystals (23%), emulsions (14%), polymer-iron
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complexes (9%), micelles (6%); GBNs are in the minority for nanoDDSs. This is primarily due to
the fact that, in general, GBNs are considered to be among the most dangerous. On the other hand,
functionalization of GBNs has been shown to reduce toxicity. Thus, well-designed long-term
toxicity studies are needed to increase confidence in GBNs for biomedical applications so that
GBNs can celebrate success as successful drug therapy systems.
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ISOLATION OF POLYPHENOLIC COMPOUNDS AND IN VITRO ANTI-
ALZHEIMER ACTIVITY OF Pithecellobium Dulce LEAVES

Pedexka k., 'omaTu CBamunaran, lllanmyram P., [Ipusanka /{Bapamnyan
Kadenpa papmanesruyeckoit xumun, @apmanesruueckuit komwtemxk J.S.S., Akagemus
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BBIJEJIEHUE IMIOJJU®EHOJbHBIX COEIUHEHUN U AKTUBHOCTD
JUCTBEB Pithecellobium Dulce IPOTHUB BOJIE3HHU AJIBIIT'EMMEPA IN VITRO

Pebexka Ix., l'omatu CBamunaran, lllanmyram P., Ilpusinka ABapamnyan
dapmarneBTUKANBIK XuMus kKadenpacel, J. S. S. @apmanus komtemki, JSS sxorapsl OitiM

KOHE FRUTBIMHU 3epTTeynep akanemusicel, Ooty-643001, Tamunuan, YHIicTan

HOJIMPEHOJIAbI KOCBLIBICTAPJBIH OKIIIAYJIAHYBI )KOHE
PITHECELLOBIUM DULCE KAIIBIPAKTAPBIHBIH AJII)HFEI?'IMEP AYPYBIHA
KAPCBI BEJICEHALJIIT IN VITRO

Thesis. Globally, neurodegenerative disorders (ND) pose a threat. Epidemiological studies
place a significant burden on well-being. To treat ND naturally, effective medications are required.
In the current investigation, we evaluated the phytochemical analysis and neuroprotective activity
of Pithecellobium dulce (P. dulce) leaves. Four different extracts such as n-hexane extract,
chloroform extract, ethyl acetate extract, and 90% v/v of ethanol extract were prepared. Preliminary
phytochemical studies in P. dulce leaves confirm the presence of flavonoids, alkaloids, tannins,
terpenoids, steroids, and phenolic compounds. In vitro, free radical scavenging activity proved that
the 90% v/v of ethanol extract of P. dulce leaves (EEPD) possessed strong antioxidant activity
when compared to other extracts.

From the results of preliminary phytochemical and in vitro free radical scavenging studies,
EEPD was selected for phytochemical characterization and neuroprotective assessment. Isolation
was done by flash chromatography and characterized by spectral studies. EEPD was subjected to in
vitro cytotoxicity studies for Alzheimer’s disease (AD), in SH-SY5Y cell lines. The cell viability of
the studies showed significant anti-AD activity in ethanol extract when compared to other extracts.
From the above results, we may conclude that EEPD may be a potential candidate for anti-AD

which may be attributed to the presence of polyphenolic compounds in EEPD.

VJIK 615.21/.26
F.Kh.Tursunova, A.A.Sultanova

Tashkent Pharmaceutical Institute, Tashkent, Uzbekistan
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DEVELOPMENT OF A METHOD FOR HPLC ANALYSIS OF METFORMIN FOR
CHEMICAL-TOXICOLOGICAL STUDIES

Annotation

In this study, conditions for the analysis of metformin in high-performance liquid
chromatography were developed. This HPLC analysis technique makes it possible to
qualitativelydetermine metformin in drugs, as well as in extracts isolated from biological fluids in
chemical and toxicological practice.

Keywords. Metformin, obesity, methodology, HPLC analysis, condition.

®.X. Typcynosa, A.A.CyaranoBa

TamkeHTCKHH papmManeBTHUECKU HHCTUTYT, T. TamkeHT, Y30eKkucran

PABPABOTKA METOJIUKHA BI7)KX AHAJIM3A MET®OPMUHA VI XUMHUKO-
TOKCUKOJOTMYECKUX UCCIAEJOBAHUN

®.X.Typcynosa, A.A.CyiaranoBa

TamkeHTckuil papMaleBTUYECKUl HHCTUTYT, T. TamkeHT, Y30ekucran

PABPABOTKA METOJAUKH BIKX AHAJIN3A MET®OPMUHA IJI51 XUMHUKO-
TOKCUKOJOTHYECKHX UCCJIAEJOBAHUN

Annomauusn

B Odannom  uccnedosanuu  paspabomana  ycuosus — amaiuza — Mem@opmuHa 8
8bICOK03Ghhekmuenoll  dcuokocmuou  xpomamoepaguu. [annas memoouxa BIKX ananusza
n0360/19em Ka4eCmEeHHO Onpedeiums Mem@OPMUH 8 JIeKapCmeeHHblX ¢hopmax, maxdice 6
BBIMANCKAX UZOTUPOBAHHBIX U3 OUOIOSUYECKUX JHCUOKOCIEN HA XUMUKO-TMOKCUKOIO2UYeCKOU
npaxkmuxe.

Knroueewie cnosa. Memgpopmun, osxcupenue, memoouxa, BOXKX ananus, ycnosue.

®. X. TypcoiHoBa, A. A. Cyi1TaHoBa

TamkeHT (hapmMarieBTUKAIBIK HHCTUTYTHI, TalllKeHT K., ©30ekcTan

XUMUAJBIK-TOKCUKOJIOT'UAJIBIK 3EPTTEYJIEP YIHIH MET®OPMUH/II
HPLC TAJIJAY 9AICTEMECIH 93IPJIEY

Annomauus
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bByn 3epmmeyoe oicoeaper muimoi cyiivix xpomamoepagusnoagel mempopmunoi manoay
wapmmapul dcacanovl. HPLC mandayvinvly 6yn 20ici mem@opmunodi 0apinik gopmarapoa,
COHOQU-AK —~ XUMUSIBIK-MOKCUKOJIOSUANLIK — mMadicipubede  OUONOUSNBIK — CYUBIKIMbIKMAPOAH
OKWAYNIAHEAH CbIRBIHOBLIAPOA CANANbL AHBIKMAY2A MYMKIHOIK Oepedi.

Kinm ce30ep: Memgopmun, cemizoix, mexnuxa, HPLC manoay, wapm.

BBenenne. Antnnuabernueckuii mpemnapar MeTdopMuH (ToproBoe HazBaHue «Cuodopy,
«['mokogar») BkaoueH B CHHCOK OCHOBHBIX JIEKAPCTBEHHBIX CPEJICTB, HCIHOJIb3YEMBIX IS
JeyeHusl caxapHoro auabera 2 THIA, a TaKXkKe MIMPOKO IPUMEHSIETCS Ui CHU)KEHUS Beca B
oxupeHud. Ero Ha3Ha4yaroT B MHAMBUYaJIbHOM BUJIE WM B KOMOMHAIMY C IPYTUMHU MpenapaTaMu.
JlmuTenpHOE TpPUMEHEHHE, JOCTYMMHOCTh B AalTeYHOH CeTH, MOOOYHBIE ACUCTBHS, IOCTOSHHO
pacTyliee KOJIMYeCTBO MAllMEeHTOB 0’KUPEHUEM U caxapHOro auvadera 2 Tumna sBisercs GpakTopamu
HEKOHTPOJIMPYEMOI'0 HCIIOJIb30BAaHUS IIpernapara M MPUYMHOM pPOCTa OCTPBIX OTpaBiIeHUN
metdopmunom [1].

Henbo Hamero wuccienoBaHusi sBisgercs paspaborka wmeroauku BOXX ananusa
MeT(GOpPMHUHA /7Sl IPUMEHEHHS B XUMHUKO-TOKCUKOJIOTHYECKUX UCCIIEOBAHUSX.

Hcnonb3oBaHHbIle  METOABI  HMCCACAOBAHMA.  OKCIEPUMEHTHI  NPOBOAMINCH  HA
BBICOKOA((QEKTUBHOM KHIKOCTHOM Xpomatorpade «Agilentl260 infinity» mpoussBoactsa CIIA.
IIpoecc  ocHoBaH Ha  paboTe  M30KPaTMYECKOTO  Hacoca  BBICOKOTO  JaBJICHUS,
CHEKTPO(OTOMETPUUECKOTO JIETEKTOPA, U3MEPUTEIHHOTI0 pubopa o0bemMoM 10 MKII.

B pesynbrare wuccnenoBaHusi ObulM  pa3paOoTaHbl ClEAYIOIIME XpoMaTorpaduyeckue
YCIIOBUSL:

- moxaBwxHas (aza: PactBoper A u B (50:50). PactBoputenr — A: 0,3% pactBop
TpuaTiamMuHa, PH no 7,0 noBogum oprtodocdochopHoit Kkucinoroil. PactBopurens — B:
arleToHuTpHI. Xpomatorpadudeckas kosonka (200 x 4,6 mm) ymakoBana_PerfectSil Target C-8
pasmepoM 3,5 WMKM; Temmeparypa KOMHaTHas; JJIMHA BOJHBI OOHapyxkeHus - 234 HM;
MIPOJIOJKUTENIBHOCTh aHaimu3a - 10 MuHYT; 00heM BBOIMMOTO Hccleayemoro obpasma - 10 Mxmi
[2,3].

B sTux ycioBusix Bpems yaepxkaHus MeTHOpMUHa cOCTaBIsIo 5,262 muHyT. PazpaboranHas
BOXX wMeroauka Oblla HCHONB30BAHO i UACHTU(DUKAIMK coAep)kaHUsd MeThopMUHA B
nekapcTBeHHBIX (opmax (cmodop). Ilocie storo meTrhopMuH B IKCTpaKTe, IMOTYYEHHOM U3

OMOJIOTUYECKUX )KI/I)IKOCTCI\/'I, onpenenéH COOTBCTCTBYIOIIHX YCIIOBUAX.
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BoiBoabl. [lonyueHHble TaHHBIE MOKa3bIBAIOT pa3paboraHHON Metoaukoid BIXX moxHO
UACHTU(PUPOBATh MET(HOPMHH B JICKABPCTBEHHBIX (POpMax, TakkKe BBITSDKKAX H30JMPOBAHHBIX U3

OMOJIOrHYECKUX )I(H,Z[KOCTGI;'I.
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PHYTOCHEMICAL CHARACTERIZATION AND CENTRAL NEURODEFENSE
MECHANISM OF Cyclea peltata Lam ON FLUORIDE INDUCED BEHAVIORAL
ALTERATION IN SD RATS

I'omatu CBamunaran, Pebexkka Jopxeit, [llanmyram P., IIpusnka /{Bapamnyaun
®dapmareBTUKAIBIK XUMus Kadeapacsl, J. S. S. @apmarnus Komiemxi, JS skorapbl OUTIM KoHE

FBUTBIMU 3epTTeynep akagemusicol, Att-643001, Tamunnan, YHaicTan
OPTAJIBIK EYPOITAHBIH ®UTOXUMUSIBIK CUITATTAMACBHI )KOHE JIM

BAP ETEYKYWPBIKTAPJIAFBI PELTATA IUKJIIMEH WHAYKIUSJIAHFAH
JIMMOH ®TOPUAIHEH KOPFAY MEXAHU3MI
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I'omatn CBamuuaran, Pedexka Jamkeii, llanmyram P., [Ipusinka /IBapamnyan

Kadenpa papmanesrudeckoii xumun, @apmarieBrudeckuit komemk J.S.S., Akanemus

BBICIIIETO 00pa30BaHMs M HAYYHBIX UccaenaoBanuii JS, Att-643001, Tamunnan, Uanus

OUTOXUMHNYECKASA XAPAKTEPUCTUKA U MEXAHU3M 3AIIUTHI
IIEHTPAJIbHOM EBPOIIBI OT OTOPUIA aumona, UHAYIIUPOBAHHOI'O nukiom a
peltata, ¥ KPbIC C CJ

Abstract. The study was undertaken to evaluate phytochemical characterization and the
probable general behavioral alterations of ethanol extract of Cyclea peltata Lam (EECP) against
fluoride-induced neurodegenerative models in SD rats. The neuroprotective effect was assessed
using a battery of in vitro and behavioral tests (anxiety and depression) and, biochemical analysis of
anti-oxidant elements in the rat brain. Phytochemical, total phenolic, tannins, and flavonoid content
of EECP and, in vitro antioxidant studies were performed to assess the antioxidant activities of the
extract. Spectral data of isolated compounds strongly suggested that CP | showed structural
similarities with Apigenin and CP Il showed structural similarities with kaempferol.

The changes in the behavioral effect following fluoride administration and EECP were
evaluated for anxiety and depression using an elevated plus maze, forced swim test, and open field
test. To substantiate the neuroprotective effect of EECP, its implications as these behaviors were
profoundly disturbed in anxiety, and depression in all tests and parameters found to be attenuated
following treatment with EECP. The perturbations in the levels of brain antioxidant enzyme
systems were recovered by EECP. We conclude that EECP may be a potential candidate for

fluoride-induced brain damage due to the presence of potent antioxidants in EECP.

VK 615.21/.26
Aodayanadexkosa H.A., Ycmanaauesa 3.Y.

TamkeHTckuil papmareBTHYeCKuil MHCTUTYT, I. TamkeHT, PecriyOnnka Y30ekuctan

N30JIUPOBAHUE U ONPEJAEJEHUE UHAAITAMUJIA U3 BUOJOI'MYECKOI'O
OBBEKTA
Annomauus
Paspaboman memoo uzonuposanus unoanamuoa u3 duonocuveckozo obvexma. Illoxaszano,

Umo UHOANAMUO MONCHO IKCmpazsupoeambs u3 OUoNI02UYEeCK020 00bEeKma KaK U3 KI/lC]ZOIZ, maxk u us
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WeNoYHOU Cpedbl C HNOMOWbIO OpP2aHU4ecKo20 pacmeopumens smunrayemama. Ilpu smom
gbloeleHue UHOanamuoa u3 OUuoI02u4ecKko20 00vekma Ovlio docmucHymo 6 koauwecmee 33,49% 6
Kucnoti cpede u 47,26% 6 wjenounoti cpeoe.
Knrwoueevie cnosa: Hnoanamuo, oOuonocuueckuti obOvexm, dKCMPAKyusi, MOHKOCIOUHAS

xpomamozepacgpus, YD-cnekmpogpomomempus.

Abnyninadexkosa H.A, Yemananuesa 3.Y.
TamkeHT hapmaleBTUKAIBIK MHCTUTYThI, TalIKeHT K., ©30ekcTan Pecriyonukacel

BUOJIOI'UAJIBIK OB BEKTEH HHIAITAMUATI OJIAKTAY )KOHE AHBIKTAY

Annomayus

buonocusanvix 0b6vexmioen unmoanamuomi 6enin any 20ici 23iprendi. Dmunayemammol
OP2AHUKANILIK epImKIWmMIY KeMe2iMeH UHOANAMUOmi OUOI02USIbIK 00beKMiOeH KblUKbLL JHCIHE
cinmini opmaodan anyea Ooramvinbl Kopceminodi. bByn pemme Ouonoeusiivlk 00vbeKmioeH
unoanamuomi oxuayaay Kelukslnl opmaoa 33,49% owcone cinmini opmaoda 47,26% menwepinoe Kon
JHCEMKI3INOL.

Kinm ce30ep: HnOoanamuo, Ouono2usnvl 00beKm, 3KCMpakyus, XHcYKa Kabammol

xpomamozpagus, YK cnekmpoghomomempus.

Abdullabekova N.A., Usmanalieva Z.U.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

ISOLATION AND DETERMINATION OF INDAPAMIDE FROM A BIOLOGICAL
OBJECT

Annotation

A method for isolating indapamide from a biological object has been developed. It has been
shown that indapamide can be extracted from a biological object from both an acidic and an
alkaline environment using the organic solvent ethyl acetate. At the same time, the isolation of
indapamide from the biological object was achieved in an amount of 33.49% in an acidic
environment and 47.26% in an alkaline environment.

Key words. Indapamide, biological object, extraction, thin layer chromatography, UV

spectrophotometry.
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Beenenue. Munanamun, ABJISIIONIUNCA MOYETOHHBIM IIPENAapaToM, LMIMPOKO NMPUMEHSAETCS B
MEAUIMHCKONW mpakTuke. llepeno3upoBka MHAanaMuaa BbI3BIBAET APTEPUAIBbHYIO THMIIOTEH3HIO,
Opaaukapanio U cOHIMBOCTh. Ilocnme mpuema WHIanamuga CHHXKAeTCsl apTepUaIbHOE JaBIICHUE,
YBEJIMUMBAETCS YPOBEHb OJJIEKTPOJIUTOB B IMOYEUHBIX KaHAIbLIAX, JJIEKTPOJIUTHBIM AucOanaHc
MOXKET MIPUBECTU K CEPJCYHON apUTMHH U MOBBIIICHUIO TOKCUYHOCTH [1]. B cynebHo-xumuyeckoi
MPAKTUKE OJIHUM U3 aKTyaJIbHBIX BOMPOCOB, MPEJCTABISAIONIMX WHTEPEC NJIsi XUMHUKOB, SIBIISACTCS
pa3paboTKka MeTo/Aa BBIJCICHUS BELIECTBA U3 OMOJIOTMYECKUX OOBEKTOB 1O MPOBEACHUS €r0
aHaln3a. YCTaHOBJIIEHO, YTO B H3YYEHHOH JHTepaType HEAOCTAaTOYHO JMAAaHHBIX O METoJax
BbIJICTICHUS HHAANIaMua U3 OMOIOTUYECKUX 0OBEKTOB.

Heap uccaenoBanusi. B cBa3u ¢ 3TuM Obula MOCTaBlI€Ha 3a7ada pa3paboTaTb METOJUKY
M30JIMPOBAHKE WHAATIAMI/Ia 13 OMOJIOTHIECKOTO MaTepHaia.

Marepuanbl 1 MeToabl. [ BblIeTICHHU UHIANaMUa U3 Ouonorndeckoro marepuana 50 r
M3MENBFYEHHOTO OMOJIOTMYECKOr0 00beKTa MOMEeNAId B KOJIOY BMECTUMOCTRIO 250 Mi1, no6aBisiin
5 mi 0,1% pactBopa craHmapTHOTO padodero oOpasla MHAAMaMuaa, cojaepxkamero 5,0 mr/mi,
TIIATEIHHO TIEPEMEIIMBAIM U OCTABJISUIM TP KOMHATHOW TeMIieparype B TeueHue 24 gacoB. Yepes
24 gaca no6asmsumm 0,02 M pacTBOp CEpHOM KHCIOTHI U IMEPEMENTUBATIN CTSKITHHON maioukoi. pH
Cpey MPOBEPSUIH C MOMOIIBI0 YHUBEPCATbHOTO HHANKaTOopa. Konby BeIIep kKUBalld B TEUEHUE ABYX
4acoB MpHU MEPUOJUYECKOM MEpPEeMEIINBAaHUMU, (QUIBTPOBAIM UYEpe3 Mapil0 U TBEPAYIO YacTh
OMOJIOrMYECKOr0 O0BbEKTa MPOMBIBAIM JABAXIbl MO ogHOMY uacy pactBopoM 0,02 M cepHnoit
KHCIIOTHI. PacTBOpBI CEpHOM KHUCIOTHI OOBEIUHSIIM, LEHTpUdyrupoBanmu co ckopoctbio 3000
00/MuH B TeueHue 10 MuUH, BOIHBIM CIOW OTAenanu, K ocaaky aobasmsuim 20-30 mu 0,02 M
pacTBopa CEpHOM KHCIOTBI, OCTaBJsUIM Ha JBa yaca, 3aTeM LEHTpU(yrupoBajud U MOMEIIAIN B
oOIIyI0 BOJHYIO BBITSDKKY. [l0oydeHHBIM BOJHBIM SKCTPAKT HACHIIAINA CyJIb(paToM aMMOHHUS C
LEJIBI0O OYUCTKH OT OEJIKOB M MOCTOPOHHMX BemlecTB. LIeHTpudyrupoBaau moBTOPHO yepe3 dac.
[Iposepstiu pH otnenenHoro BogHoro ciosi, gosoaunu ero Ao pH=2,0-2,5 10% pactBOpoM cepHoit
KHCIIOTBI M JIBaXKIbl SKCcTparupoBanu 20 mut stunanerata. [lonydeHHble OpraHuyecKue 3KCTPAKThI
o0benuHsN, GUIBTPOBAIN Yepe3 PUIbTPOBAILHYIO Oymary, coaepkamiyto 5,0 T 0e3BOHON COJIH
cynbdarta HaTpus, B GapPopoByI0 HAIIKy U yMapuBald MPU KOMHATHOW TemIiepaType A0 CyXOro
ocratka. Bogusiii cinoit noBoannu a0 pH 8,0-9,0 ¢ nomompro 20% pacTBopa ruipokcuaa HaTpUs U
TPWKIBI 3KcTparupoBaiin 20 M JTHiIaneTaTa. OTUIANETaTHbIE H3BICYEHUS OOBEIUHSUIIM U
ynapuBaiu gocyxa [2,3]. OctaTku OTAEIBHO PacTBOPSUIA B S MII 96%-HOTO ATHUJIOBOTO CIHPTA, U
MPOBOAMIM OYMCTKY OT OammacTHeIXx BemiecTB MeTogom TCX B cucreMe OpraHMYECKHX

pacTBOpuUTeIel MponaHoi-aruokcan-ammuak (7:4:0,5). 3aTem amoupoBaiu WHAAMAMHUT] U3 COpOSHTA
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xpomarorpaduyeckoil IUIaCTHHKH 96% STHUIIOBBIM CIHPTOM M HPOBOJWIN KOJIMYECTBEHHOE
OIpeJIeJIeHUEe METOJOM CIIEKTPO(POTOMETPUH MPH JUTHHE BOIHBI 243 HM [4].

PesynbraThl. Pa3zpaboTaHHON METOAMKON H30JMpPYETCs HMHIANAMHUA W3 OUOJIOTHYECKOTrO
oObekTa B kKommuectBe 33,49% B kucioi cpene u 47,26% B 1ICIIOYHON cpeie.

BoiBoabl. Pa3zpaboran MeToa M30iMpoBaHUs MHAANaMuAa U3 Ouonoruyeckoro oowvekra. [lpu
OUMCTKE MHAAMaMuaa OT OajulaCTHBIX  BEIIECTB  MCIOJB30BaH  METOJ  TOHKOCIOMHOM
Xxpomarorpaduu, B CUCTEME OPraHMYECKUX PAaCTBOPHUTENIEH MPOIaHOI-IuOKcaH-aMMuak (7:4:0,5).
KonunuecTBeHHOE omnpe/enenre nHAanaMuaa MpoBeieHO CIIeKTPOPOTOMETPUYECKOM METOJIOM MpHU

JUIAHE BOJHEI 243 HM.
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K BOITPOCY PETVIAMEHTAIIMU KAYECTBA JIEYUEBHO-
MNPOPUJITAKTUYECKOI'O BAJIb3AMA « IUMYAP»

Annomauus

B oOanmnoii pabome, npedcmasnenvi pe3yromamvl  IKCNEPUMEHMANbHLIX UCCIE008AHULL

CHLOJCHOU HACMOUKU U cOOpa HA OCHOBe JNeKApCMEEeHHbIX pacmeHull. Bnepevie nposedeHuvl
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UCCe006aHUsL NO OYeHKe Kauecmea NOJYYeHHO20 HAMU JiedeOHO-NPOPUIAKMUYecKo2o 6anb3ama.
Ompabomana mexHoI02Us NOAYYeHUs 1e4eOHO-NPOPUIAKMULECKO20 6ANb3aMa , COOepHCaulezo 8
ce0em cocmase KOMNJeKe eumamunos epynnel, B, seumamunovt A, E,C u yenuvie papmaxonocuuecku
aKmusHvle euiecmed ,Kaxk (haasoHoudsbl u cpynnvl NOAUPEHONbHbIE COCOUHEHUS.

Kntouesvie cnoea: coop u3z nekapCmeeHHbIX pacmenuti,  naoobl, HCUOKUL IKCMPAKM,

CUponwl, Cnupmo-800Hbie pacmeopbi.

Kymaraesa /I. M., baxameBa A. b., Myxrtap K. H., UT:xkanoBa X. U.
«Kaparanapl mequnmna yausepeuteti» KEAK, @apmarnms mexrentepi, Kaparanmaesl,

Kazakcran

«AUMYAP» EMJAIK-ITPO®PUTTAKTUKAJIBIK BAJIb3AMBIHBIH CAITACBIH
PETTEY MOCEJIECIHE
Annomauusn
byn ocymvicma 0apinik ecimoikmepee Hezizoencen KeueHOl MYHOA MeH KOJIeKYUIHbIH
9KCNEepUMEeHmMandvl  3epmmeyiepiniy — Homuodicenepi  Oepineen. Aneaw pem  0i3  aneau
eMOIKNPOPUIAKMUKATILIK ~ OAIb3AMHbIY — CANACLIH  Oazanay yuwliH 3epmmeyiep  HCypeizinoi.
Kypamvinoa B mobwvr dapymenoepiniy xeweni, A, E, C 0apymendepi scone gragonouomap meu
noIUGDEHOI0bL KOCHLILICMAP CUAKMbL KYHObL (hapMaxkoiocusivlk oOeicenoi zammap Oap emoik-
NPOPUIAKMUKANBIK OATL3AMObL OHOIPY MEXHOI02UACHL I3IPIIeHO.
Kinm ce30ep: oOapinix oecimOikmepOiy HCUHA&bl, NICKeH JHcemicmepi, CYUbIK CbleblHObLIAp,

wapbammap, cnupm-cy epiminoinepi.

Zhumataeva D.M., Bakhasheva A.B., Mukhtar Zh.N., Itzhanova H.I.
NJSC «Medical University of Karaganday, Schools of pharmacy, Karaganda, Kazakhstan

ON THE ISSUE OF REGULATING THE QUALITY OF THE THERAPEUTIC AND
PROPHYLACTIC BALM «DIMOIRE»
Annotation
In this paper, the results of experimental studies of complex tuning and collection based on
medicinal plants are presented. For the first time, studies have been conducted to assess the quality

of the therapeutic and prophylactic balm we received. The technology of obtaining a therapeutic
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and prophylactic balm containing a complex of vitamins of group B, vitamins A, E, C and valuable
pharmacologically active substances such as flavonoids and groups of polyphenolic compounds has
been developed.
Keywords: collection of medicinal plants, fruits, liquid extract, syrups, alcohol-aqueous

solutions.

BBenenue. Pa3BUTHIO  OHKOJOTMYECKHMX  3a00JI€BaHUM, CTPECCOBBIX  COCTOSIHUM,
MEIMKAaMEHTO3HBIX OTPABJICHUM, KaK U B Cly4ae CTapeHUs OpPraHM3Ma XapaKTepHa YMEHBILICHHE
AHTUOKMCIUTEIBHON aKTUBHOCTH B TKaHAX. OJHOM M3 IpyMlI, OKa3blBaIOIIMX TOHU3UPYIOLIEE
JeiicTBUE SIBJSIETCS TpyIna BUTaMUHOB B, ackopOunHoBas kucnora (Butamud C) u ap. Ha peinke
aKTUBHO MPUMEHSIOTCS coueTranus ButamMuHOB B u C ¢ gobaBnenuem rioko3sl [1,2]. [Ipupogasie
U CHHTETUYECKHE AHTUOKCUIAHTHI CYIIECTBEHHO BIIMAIOT HA KOHTPOJIb M KOOpPIMHALUIO
CBOOOTHOPAIMKAIbHBIX MPOLIECCOB B OPraHU3MeE U CIOCOOCTBYIOT MOBBIILIEHHIO UMMYHUTETA[3,4].

B cBs13u ¢ BBIILIEN3I0KEHHBIM, pa3paboTKa JEKapCTBEHHbBIX 0anb3aMoOB, COIEpKalllie B CBOEM
cocraBe, KapoTHHOW B, BUTaMuHbBI Tpynmbel A, E, C, Bl u B6, a Takke KOMIUIEKC OMOIIOTHYECKU
aKTUBHBIX COCIMHEHMH Takue Kak, ()JIaBOHOWUIBI, HPUPOAHBIE MONU(EHOIbHBIE COEAMHEHUS
BBISIBIICHHBIX B psiJie JIEKapCTBEHHBIX pAacTeHUIl BXOASAIIMX COCTaB Oanb3amMa M yBEIMUYCHHE
ACCOPTUMEHTA  JICKAPCTBEHHBIX CPEJICTB  SBIISAETCS BaXXHOW 3amaueil  ¢apmaleBTUUECKOU
UHIYCTPUH.

Hamu pa3pabotano ne4eOHO-popHIaKTHUIECKOE CPEICTBO B BUAE Oalb3aMa IMoJl Ha3BaHUEM
«AUMVYAP». Banp3aM BKIIOYAeT BOJHO-CHUPTOBBIE H3BJICUEHHUS U3 Ooyiee § JIEKapCTBEHHBIX
pacTeHMil, a TakXe JIeKapCTBEHHble cupomnbl. TexHosorus Oanp3aMa MpeaycMaTpUBaeT
MIPUTOTOBJIEHUE «CJIOKHOW HAaCTOMKN» U «cOOpa JIEKapCTBEHHOI'O PACTUTEIBHOIO ChIPhs», KOTOPbIE
Janiee UCIOJIb3YIOTCS B KyIlaXke TOTOBOM MpoAyKIuK. B nanHoi paboTe npuBOAsATCS pe3ynbTaThl O
YCTAQHOBJICHUIO M pErjaMEHTAallMd KOHTPOJBHBIX MapaMeTpoB dacTeil Oanbp3ama «IUMVYAP» —
«CJIO)KHOM HACTOMKHM» M «cOopa JIEKapCTBEHHOTO PACTUTENILHOTO ChIpbsi». JlekapcTBeHHOE
CPEICTBO «CJIO’KHAsh HACTOWKa» COCTOMT M3 CHUPOIa Ha OCHOBE IUIOJOB CMOPOJAMHBI M OOJIETIUXU U
BOJIHO-CITUPTOBOM CMECH JICKapCTBEHHBIX PACTEHM: JieB3eH CadIOpOBUIHON, IIUIMOBHUKA
KOPUYHOTO, MSTBHl TEPEYHOM, MENTUCCHl JIEKapCTBEHHOH, Imajidest JIeKapCTBEHHOTO, MYyMHUE,
a¢upHOe Maciio TuMoHa. HacTolky moiryyanu MeTo10M NEepKOJISIIH, 10 U3BETCHON KJIACCHYECKOM
MeToauKe. [l XapakTepuCTUKH KadyecTBa MPEAYCMOTPEHO ITPOBEACHUE OCHOBHBIX TECTOB IS

Hactoek (mo I'® PK mo monorpagum «Hactoliku») «Onucanuey, «IlompmuHOCTEY, «CHupTY,
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[Tonyuyennsbrit nedeOHO-TIPOPUITAKTHISCKUI Oanmp3am MIPEACTABIISLI cobot  —
(apMakoIIOTHYECKA AaKTHBHOE CPEJICTBO IO OMUCAHUIO JKUIKOCTH KOPHUYHEBOTO IBETA C
KpacHOBAThIM OTTEHKOM apOMAaTHOT0 0ajb3aMUYECKOTO 3amaxa.

Takum oOpaszom, Oamszam «/IMMYAP» o0nagaeT BBIpOKEHHBIM AHTHOKCHUIAHTHBIM M
POTHBOBOCHIATHUTENbHBIM 3 (pekToM.  KauecTBeHHOE M KOJIMYECTBEHHOE  COJIEp)KaHHE
OMOJIOTMYECKH aKTUBHBIX COCIWHEHUN MOMH(DEHONBHOW TPUPOILI OMPEACISIN 10 CyMMe
(b1aBOHOUIOB CHIEKTPO(HOTOMETPUUECKUM METOAOM MPHU AJTUHE BONHBI 415 HM, C UCTIOTB30BaHUEM
pabodero cranmapTHoro oOpasma pyTtuHa. Kak mokazanu pe3yibTaThl aHanu3a Merojnom Y-
CTIEKTpO(OTOMETPUH: COJepKaHUe B Oajb3aMe CyMMBI (PEHOJIBHBIX COCIMHEHHH HAaXOIMIOCH B
npeaenax ot 0,24 mo 0,59 %, mosToMy perjiamMeHTanuIo M0 JAaHHOMY IOKa3aTeto MPEeIIOKEHO
yCcTaHOBUTH Ha ypoBHe He MeHee (0,2 %. Onpenenenue coaepKaHus CiupTa B 6aib3aMe MPOBOIUIN
no meroauke '@ PK. BennunmHy gaHHOTO mokasaTensl MPEANOKEHO YCTAaHOBHUTH B Ipejaeiax He
MmeHee 40 %. Onpenenenue no nokaszarento «Cyxol OCTaTOK» JOJDKHO ObITh Ha YPOBHE HE MEHEe
1,4 %, Tak KaKk B U3y4EHHBIX HaMU 00pa3lax BeJIMYMHA ATOr0 IapaMeTpa HaXOAWJIOCh B Ipeesiax

ot 1,5 1o 2,4%.
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ROFLUMILAST SOLID LIPID NANOPARTICLES FOR
PHOSPHODIESTERASE-4 INHIBITION IN THE ATTENUATION OF
NEUROINFLAMMATION MODEL OF PARKINSON'S DISEASE INDUCED BY MPTP

Bumny Kymap Manaxkap, Ixana6an K. K.
dapmakornosus kadeapacel, JSS dapmarus kosuiemki, JSS xkorapsl 011iM KOHE FEUIBIMU

3eprreynep akagemusicol, Ooty - 643001, Tamunnan, YHaictan

KATTbBI TUIIAATI PO®JYMUIIACT HAHOBOJIIHIEKTEPI MPTP
VWHAYKIUSJIAHFAH IAPKUHCOH AYPYBIHJIAFbI HEHPOUH®JIAMAIIUSHBI
KKEHULAETY YJII'ICIHIE ®OCPOAUICTEPA3A-4 TEXKEJYI YIITH

Bumny Kymap Manakap, UII {xana6an

Kadenpa papmaxornozun, @apmareBTudeckuii koyuiemx JSS, AkaneMus BBICIIETO

o0Opa3oBaHus U HayuHbIX ucciaenoanuii JSS, Ooty- 643001, Tamunnan, Maaus

TBEPABIE JIUIIUJIHBIE HAHOYACTHUIBI PO®JIYMUJIIACTA IJIA
NHI'MBUPOBAHUSA ®OCPOAUICTEPA3bI-4 B MOJAEJIN OCJIABJEHUSA
HEUPOBOCHAJIEHUS IIpu BOJIE3HU NAPKUHCOHA, UHAYIUPOBAHHOI'O
MPTP

Background: Parkinson's disease (PD) is a neurodegenerative disorder characterized by the
progressive loss of dopaminergic neurons, resulting in motor and non-motor symptoms.
Neuroinflammation, marked by activated microglia and astrocytes, contributes to the pathogenesis
of PD. Phosphodiesterase-4 (PDE-4) inhibition has emerged as a potential therapeutic strategy to
modulate neuroinflammation.

Keywords: Roflumilast solid lipid nanoparticles (RSLN), 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP)
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Aim & Objectives: This study aimed to investigate the efficacy of RSLN in inhibiting PDE-4
and attenuating neuroinflammation in a MPTP-induced model of Parkinson's disease.

Methods: RSLNs were synthesized and characterized for particle size, zeta potential, and
drug encapsulation efficiency. The MPTP-induced Parkinson's disease model was established in
rodents, and RSLNs were administered. The phosphorylation status of PDE-4 and markers of
neuroinflammation were assessed. Behavioral analyses were conducted to evaluate the impact on
motor function.

Result & Discussion: RSLN demonstrated successful inhibition of phosphodiesterase-4,
mitigating neuroinflammation as evidenced by a reduction in pro-inflammatory cytokines and
reactive gliosis. Behavioral assessments revealed improved motor function and amelioration of
MPTP-induced deficits in animals treated with RSLN. The targeted delivery of Roflumilast
through SLNs enhances its bioavailability and therapeutic efficacy. The observed improvements in
motor function underscore the potential of PDE-4 inhibition in managing PD symptoms.

Conclusion: Roflumilast Solid Lipid Nanoparticles effectively inhibit PDE-4 and mitigate
neuroinflammation in the MPTP-induced Parkinson's disease model. These results highlight the
potential of targeted PDE-4 inhibition as a therapeutic avenue for Parkinson's disease, emphasizing

the importance of further exploration in preclinical and clinical settings.
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NOVEL HERBAL TOOTHPASTE: PREPARATION AND IT'S ORAL LICHEN
PLANUS ASSESSMENT FOR THE MANAGEMENT OF ORAL CANCER
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KAHA HIOIITEH ’KACAJITAH TIC IIACTACBI: AYbI3 KYBICBIHBIH KATEPJII
ICITTH EMJIEY YIIIH AYbI3 KYBICBIHBIH JINXEH IVIAHYCBIH JIAUBIHIAY
KIOHE TUIMAUIITTH BATAJIAY

Background:The study's core objective was crafting an herbal toothpaste using natural

ingredients to target oral health issues, inspired by India's wealth of medicinal herbs. Integrating
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Turmeric, Tulsi, and Ashwagandha, historically valued in traditional healing and Ayurveda, aimed
to harness their compounds like apigenin. This adaptogen triggers cancer cell death and curbs
proliferation in the oral cavity. Understanding saliva's role—rich in proteins and amino acids-
further justified herbal formulations for oral equilibrium. Additionally, these herbs hinder blood
vessel growth vital for nourishing oral tumors, spotlighting their potential in oral cancer treatment.

Keywords: Herbal, Oral, toothpaste, Dentistry, Cancer

Materials & Methods.The development process entailed blending Turmeric, Tulsi, and
Ashwagandha to create the herbal toothpaste. Chemical analyses assessed the compounds'
effectiveness in inhibiting cancer cell proliferation and blood vessel growth. Comparative studies
evaluated the toothpaste's safety and efficacy against synthetic alternatives. Dentistry research
circles provided valuable insights into its acceptance and viability.

Results & Discussion. The herbal toothpaste demonstrated significant promise, exhibiting
potent anti-cancer properties by inducing cancer cell death and impeding blood vessel growth,
critical for oral tumor sustenance. Safety assessments revealed fewer adverse effects compared to
synthetic preparations. Dentistry research communities showed increasing acceptance, endorsing
the viability of herbal formulations.

Conclusion. The formulated herbal toothpaste represents a milestone in oral health research.
Its anti-cancer attributes, safety profile, and growing acceptance within dentistry circles project a
promising trajectory. It presents a compelling case for herbal remedies in oral care and stands as a

beacon for future innovations in combating oral cancer.
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P-GLYCOPROTEIN MEDIATED DRUG INTERACTION BETWEEN DIGOXIN &
ORANGE JUICE - AN EXPLORATORY STUDY
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JUI'OKCHUH MEH AIIEJIBCHUH HIBIPBIHBIH AOPIJIIK O3APA OPEKETTECYI,
P-TJIMKOIIPOTENH APKBLJbI - AJI/IBIH AJIA BEPTTEY
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JEKAPCTBEHHOE B3AUMOJIEMCTBUE JUI'OKCUHA U AITIEJIbCHHOBOT'O
COKA, OITIOCPEAOBAHHOE P-TJIMKOITPOTEUHOM - IPEJABAPUTEJIbBHOE
HNCCIEAOBAHHUE

P.gp is an efflux transporter which plays a vital role in drug transportation. Aim: This
exploratory study is aimed to find the P-glycoprotein (P-gp) mediated drug interaction between
Digoxin and Orange juice, conducted for a period of six months. Methods: The 3D structure of the
human P-gp was predicted from the peptide by molecular threading using default settings. The
structural analysis and verification server and the PDB were used to assess the stereo-chemical
quality of these structures. The molecular structure of P-gp in a transport cycle has been
investigated using a variety of methods. Molecular docking has been performed to predict the
highest binding affinity to P gp with ligands of orange juice and ligands of Ketoconazole. 50 %
ethyl acetate extract of orange juice was prepared and transcellular transport study was done using
MDR1 transfectants and MRP2 transfectants LLC-PK1,LLC-GAS-COL150, LLC-pCl and LLC-
MRP cells grown in M199 medium supplemented with 10 % foetal calf serum at 37° C in a
humidified atmosphere of 5% CO2 / 95% air. Results: The minimum inhibitory concentration is
found to be 125 mcg/ml. Hence, the loading concentration along with orange juice is found to be
24.562 mcg/ml and the concentration less than that is found with poor sensitivity. Whereas the
concentration above 125 mcg/ml loaded with orange juice is found to inhibit P-gp. The absorbance
of Orange juice and Digoxin was measured at 470nm. Since Digoxin is not sensitive to orange juice
beyond the concentration of 125 mcg/ml, it is considered as the MIC. Hence Orange juice is a
moderate p-gp Inhibitor and it does de-escalates the serum Digoxin toxicity. Conclusion: Orange
juice is inhibiting the P-gp which increases the serum toxicity levels of Digoxin.

Keywords:P-glycoprotein, Digoxin, Orange juice, In-vitro, MIC.
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A COMPARITIVE STUDY OF TWO DIFFERENT CONCENTRATIONS OF
POLYHERBAL GEL FORMULATION FOR PSORIASIS TREATMENT

SAmyna K., JI. llpusanka IBapamnyau, C.II. [Ixanat6an, lllaamyram P.
Otnenenue ¢papmMakorao3uu u putodapmakonoruu GapMarneBTHISCKOTO Kosuiemka JSS,

Poknenn, Ytu — 643 001, Tamununany, Maaus

CPABHUTEJBHOE UCCJEIOBAHME JIBYX PA3JIUYHBIX KOHIIEHTPAILIUI
MOJINTEPBAJIBHOM I'EJIEBO KOMITIO3UIIUH JJ151 TEUYEHUSA IICOPHA3A

SAmyna K, JI. Ilpusauka IBapamnyau, C. I1. [Ixanadan, lllanmyram P.
JSS dapmaneBTHKaNBIK KOJUTEDKIHIH (hapMaKOTHO3MS XKoHE (huTodapmakonorus Kadeapacsl,
Poxnann, Ytu — 643 001, Tamunnany, YHaicTan
IMCOPUA3IbBI EMJIEYI'E APHAJIFAH POLYHERBAL I'EJITHIH EKI TYPJII
KOHIHEHTPAIUACBHIH CAJIBICTBIPMAJIBI BEPTTEY

Abstract. Psoriasis is a chronic inflammatory skin disorder which is characterized by periodic
red patches covered by a silvery, flaky scale on the skin and the scalp. Still ideal treatment for
psoriasis, is not available. In this scenario, search for suitable alternative treatments with minimal
side effects IS needed. Plants can be effective and alternative in this regard.
The aim of the present study was to compare two different concentrations 2.5% & 5%
of poly herbal gel formulations for psoriasis treatment. Hence the present paper deals with a” novel
Herbal gel formulation” comprising of the extracts of Psoralia corylifolia (Fabaceae) seeds,
Aloe vera(liliaceae) gel, Nigella sativa (Ranunculaceae)seeds, Thespesia populnea(Malvaceae)Leav
es and Momordica charantia(Cucurbitaceae)leaves that have been traditionally  used in  the
treatment of psoriasis. The individual herbs were evaluated for their standard
specifications according to the Ayurvedic Pharmacopoeia of India.Extracts were obtained by establi
shed procedures. Formulation containing 2.5%&5%herbalextracts were prepared and evaluated by
mice tail model. The short-term stability studies were also carried out for a period of 3 months. The
data obtained suggest that the 5% poly herbal gel formulation gives better results in psoriasis

treatment.
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V]IK 616-01/09
Kousalya S.
Department of Pharmaceutics, JSS College of Pharmacy, Ooty
REPOSITIONING OF ITRACONAZOLE LOADED NANO-LIPID CARRIERS
TARGETING VASCULAR ENDOTHELIAL GROWTH FACTOR (VEGF) FOR THE
MANAGEMENT OF RETINAL NEOVASCULARIZATION

Kycaabs C.

®dapmarnus pakynbreti, JSS Oapmanus komwiem ki, YTu

PETUHAJIB/JIbI HEOBACKYJIAPUZALIUAHBI EMJIEY YIIIH TAMBIPJIbI
SHJIOTEJINN OCY ®PAKTOPBIHA (VEGF) BAFBITTAJIFAH HTPAKOHA3O0JIbI GAP
HAHOJIMITUATI TACBIMAJIJJAYIIBIJIAPABIH OPHBIH O3I'EPTY

Kycaasns C.

®dapmarneBTuueckuil pakynprer GapmaneBtTuueckoro komiemka JSS, Ytu

N3MEHEHHUE INOJIOXKEHUSI HAHOJIMITU/IHBIX HOCHUTEJIEN,
COAEPXKAIIUX UTPAKOHA30JI, HAHEJEHHBIX HA ®AKTOP POCTA
SHAOTEJIUA COCYIAOB (VEGF), 1J1dd JEYEHUSA HEOBACKYJISIPUSALIUN
CETYATKHA

Retinopathy is one of the most common complications of diabetes. Approximately 80% of
patients with diabetes history for over 10 years suffer from some degree of diabetic retinopathy
(DR). Currently, available treatments include anti-vascular endothelial growth factor-165
(VEGF165) agents or steroids. However, they are very expensive, involve an invasive and painful
procedure, and show ocular and systemic complications. Currently, the focus for the treatment of
such disorders has shifted from new drug discovery to repositioning of available drugs because of
the cost and time consumption involved in the former. Working on this strategy, itraconazole (ITR)
was selected for the treatment of DR due to its potent unutilized antiangiogenic activity for the
management of DR. An attempt was made to develop a topical, noninvasive nanostructured lipid
carrier (NLC) owing to the potential to carry entrapped drug across the membranes. ITR-NLCs
were prepared using high-pressure homogenization by applying Box—Behnken design for

optimization. The surface of NLCs was modified by chitosan (CS) coating. ITR-NLCs were
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examined for antiangiogenic potential and their VEGF165 targeting efficiency. Drug-loaded NLC

showed the desired particle size, zeta potential, and polydispersity index. In VEGF-induced DR

rats, ITR and CS-ITR-NLCs exhibited an anti-neovascularization effect by targeting VEGF165. The

developed CS-ITR-NLC proved to be an effective topical therapy for the management of DR,

offering the advantages of cost-effectiveness, higher patient compliance, and better tolerance.
Keywords: retinopathy, nanostructured lipid carriers, Box—Behnken design, VEGF165,

neovascularization

V]IK 616-01/09
Lahari Priya M., Shanmugam Ramaswamy
TIFAC CORE HD, Department of Pharmacognosy, JSS College of Pharmacy, JSS Academy
of Higher Education & Research, Ooty, Nilgiris, Tamilnadu, India — 643001.

FORMULATION AND EVALUATION STRATEGY FOR THE MANAGEMENT OF
FROSTBITE

Jlaxapu I[Ipus M., Hlanmyram PamacBamu
TIFAC CORE HD, xadenpa papmakorunozuu, @apmareBTHIecKuii Kojutex JSS, Axkanemus

BhICIIIEr0 0Opa3oBaHus U uccienoBanuit JSS, Ytu, Hunrupuc, Tamunnany, Uuaus — 643001

PA3PABOTKA U OIIEHKA CTPATET WM JIEYUEHUS OBMOPOKEHHU

Jlaxapu IIpua M., llanmyram PamacBamu
TIFAC CORE HD, ¢apmakornosus kadenapacsel, JSS @apmarius kosneaxki, JSS sxorapbl

OlLTiM x)oHe 3epTTeyiep akagemusicel, Ootu, Hunrupuc, Tammmaany, Yaaicran-643001.

AS31bl EMJIEY CTPATEI'USCBIH 93IPJIEY )KOHE BAFAJIAY
Abstract. Frostbite is a condition in which the endothelium of blood vessels is severely
damaged due to the formation of ice crystals in the cellular spaces and cells. Frostbite is one of the
biggest health risks for military and field personnel working in extremely cold climatic conditions.
To increase stability for enhancing tissue regeneration phytoconstituents are added to polymeric

particles to develop a polyherbal scaffold. A scaffold is an implant and injects that is used to deliver
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drugs, cells, and genes into the body. The chitosan polymer loaded the drug into a single particle
and analyzed by Particle size, Zeta potential, Encapsulation efficiency, DSC, and SEM. The present
study is focused on selecting phytoconstituents that can be formulated as a polyherbal scaffold
formulation for frostbite conditions. This formulation may find advantages in cell rejuvenation,
tissue regeneration, and cell necrosis, which intend to prevent affected areas of frostbite.

Keywords: Frostbite, cell rejuvenation, tissue regeneration, and cell necrosis.

YIK:615.1/4+631.3(470)(575.3)
Haspy3s3oaa I'.®., [I'xynaes Y.H.
Kadenpa papmaneBrudeckoii u Tokcukonorndeckoir xumun ['OY « TTMYVY um. AGyanu nubuu

Cunoy. Tampkukucrad

MNPEACTABUTEJIU POJA RUMEX L.—- HCTOYHUK HOBbIX
JIEKAPCTBEHHbBIX CPEJICTB

Ilenv: B Taooicukucmane npouspacmaem yenvlil psd JAeKAPCMEEHHbIX PACMEHUL, KOMOopble
U30A6HA UCNOAL3VIOMCSL 8 HAPOOHOU Meduyure. M3yuenue npedocmasumenu pooa Rumex |. ¢ yenvio
Pacuiuperus accopmumMenma J1eKapCmeeHHbIX pPACMeHUull U Nociedyioujeco 6HeOpeHUs Uux 8
Hayunyio meouyuny. Mamepuanvl u memoowvl. B cmamve paccmompenvl OCHOGHBIE CBOUCMBA
npedcmasumenu pooa -(Rumex L.) komopwie npusedenvt 6o prope Pecnybruxu Tadxcuxucman.
IIposeden cucmemamuueckuii  0030p COBPEMEHHOU CHEYUATUSUPOBAHHOU  TUMepamypsl U
AKMYAIbHBIX HAYYHBIX OaHHbIX. Buleoowvl: Ananus npeocmasumenu pooa Rumex l., umerowux
npoMblUIeHHble 3anacel Ha meppumopuu  Pecnyonruxu Taodocukucman, nosgonsiem npusHamo
Hauboee nepcneKmMusHbIMU cledyowue Uuobl: - Ulasens namupcruii (RUMEX pamiricus Rech. fil.), [[]agens
kypuasoiii (Rumex crispus L.), Iiasers naymcena (RUMEX paulsenianus Rech. f.), [[[asenv 06bikHOGEH MBI
(Rumex acetosa L.), Illasens nupamudansnwii (RUMEX thyrsiflorus Fingerh).

Knrwuesoie crosa: pooa Rumex |, 6uonocuuecku axmusnvie eewjecmaa, gpapmaronocuueckoe

UCCJZE@O@CZHME, NnpumMeHerue 6 Meduuuﬂe.

Hagspy33oaa I'.®@., Ixynaes Y.H.
dapmarieBTUKAIBIK )KoHE TOKCUKOJIOTUSUIBIK XuMus kadeapacsl K TMMY. Abyanu M6H
Cunay. ToxikcTaH.

RUMEX L. T¥PY OKIJIAEPI - ’)KAHA KO3I IOPLVIEP
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Maxkcamut: Taocikcmanoa edxicenoet Xauvlk MeOUYUHACLIHOA KOIOAHBLIbIN Kele HCAMKAH
bipkamap 0apinik ecimoikmep ocedi. Rumex | myxvimOacviHbly OKiIOepin 3epmmey. O0dpPiliK
OCIMOIKMEPOIH ACCOPMUMEHMIH KeHeumy JHCIHe OAapObl KeUIHHEH EblIbIMU MeOUYUHARA €eH2I3Y
makcamoinoa. Mamepuanoap men 20icmep: Maxanaoa Toocikcman — Pecnyoauxacvinoiy
¢ropacvinoa  kepcemineen  (Rumex L.) myxwimoac — exindepiniy  Heeizei  Kacuemmepi
Kapacmulpvlieat. Kaszipei 3amanevl apHaiivl 20eduemmep MeH Kazipei ulivblmu 0epekmepee Hcyueii
wony ccacanovl. Kopvimwinowl: Toxcikcman PecnyonukacblHbly aymMazblH0a OHEpKICINMIK Kopbl
bap Rumex . myxvimoaceinvly oKinoepin manday Keaeci mypiaepoi ey nepcnekmusanvl 0en mamyed
MYMKIHOIK Oepedi: - namup KbiMbl30blK (Rumex pamiricus Rech. fil.), oyiipa. Kbimwi30vix (Rumex
crispus L.), Ilayncen Kvimwizovik (Rumex paulsenianus Rech. f.), xaodimei Kvimwizowvlk (Rumex
acetosa L.), nupamuoanvix Kbimol306lK (Rumex thyrsiflorus Fingerh).

Kinm  ce30ep: Rumex | myxwvimoacel,  oOuonocusinivlk — Oeicendi — 3ammap,

gapmaronozusnnvix 3epmmeynep, MeOUYUHANbIK KONOAH) .

Navruzzoda G.F., Julaev U.N.
Department of Pharmaceutical and Toxicological Chemistry of the State Medical University
"Abuali ibn Sina TSMU". Tadjikistan.
REPRESENTATIVES OF THE GENUS RUMEX L. - A SOURCE OF NEW
MEDICINES
Purpose: A number of medicinal plants grow in Tajikistan, which have long been used in folk
medicine. Study of representatives of the genus Rumex I. in order to expand the range of medicinal
plants and their subsequent introduction into scientific medicine. Materials and methods: The
article discusses the main properties of representatives of the genus - (Rumex L.) which are shown
in the flora of the Republic of Tajikistan. A systematic review of modern specialized literature and
current scientific data was carried out. Conclusions: Analysis of representatives of the genus
Rumex I., which have industrial reserves on the territory of the Republic of Tajikistan, allows us to
recognize the following species as the most promising: - Pamir sorrel (Rumex pamiricus Rech. fil.),
Curly sorrel (Rumex crispus L.), Paulsen sorrel (Rumex paulsenianus Rech. f.), common sorrel
(Rumex acetosa L.), pyramidal sorrel (Rumex thyrsiflorus Fingerh).
Key words: genus Rumex I., biologically active substances, pharmacological research,
medical use.
BBeneHne. ITouck HOBBIX OTE€YECTBEHHBIX PaCTUTCIBHBIX HWCTOYHUKOB [JISI TTOJYUCHUA

OMOJIOTHYECKH aKTUBHBIX COC,Z[I/IHGHI/Iﬁ SABJIACTCA MCPCIICKTUBHBIM U IlaéT BO3MOXHOCTb PACHIUPHUTDH
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ACCOPTHMEHT JIEKaPCTBEHHBIX PACTEHUH i1 MEIUIIMHCKOTO WCMOJib30BaHus. JlaHHas paboTa
HampaBlieHA HA MPOBEJCHUS HMCCIICIOBAHUE CBIPhS, KOTOPHIE MOTIbI Obl IPUMEHSATCS B MEIUIIUHE
JUISL CO3/IaHMS] HOBBIX JIEKAPCTBEHHBIX CPEACTB HA PACTUTEILHOM OCHOBE.

K ugmciay Takux pacTeHHil OTHOCSTCS mpejicTaBuTend poaa Rumex l., koTopsie ¢ gaBHUX
BPEMEH HAlUIM CBOM MPUMEHEHHE KAaK U B IMHILEBOM IPOMBIIUIEHHOCTH 32 CBOM IUTATEIbHBIC
CBOICTBA, TaK U B HAPOJHOU U COBPEMEHHOMN MeauIInHe [2].

Ileas uccaenoBanus.

[TockonbKy mpencTaBuTesu poaa Rumex |. mmpoko ucroab3yeTcs B HApOIHONW MEAUIMHE U B
KYJIMHApUH, KCCIEeI0OBAaHME XUMHYECKOIO0 COCTaBa M €ro (hapMakOJIOTHMYECKUX CBOWCTB SIBISETCS
aKTyaJbHBIM JUISI TalbHEHIIIEr0 BOMPOCa UCIOJIb30BaHus poaa Rumex |. B kadecTBe JIekapCTBEHHOTO
pacTUTENILHOTO ChIphsi. CpaBHUTEIBHOE WCCIICIOBaHUWE NpeAcTaBuTeNd poaa Rumex | mus
000CHOBaHHUS BO3MOKHOCTH MX UCIOJIb30BAaHUS B MEIUIIMHCKUX MPAKTUKAX.

Marepuasa 1 MeTOABI HCCIEA0OBAHUSA.

Matepran U METOABl HCCICIOBAHUS SIBISIFOTCS JUTCPATYPHBIMUA JTaHHBIMU 3apyOCIKHBIX H
OTEUECTBEHHBIX UCTOUHUKOB. OOBEKTOM HccienoBanus Obutk 10 BUIOB mipeacTaBUTENM poga Rumex
l. Tpou3pacTarommii Ha Teppuropuu Pecyonuku Tamkukuctan [7]

Pe3yabTaThl HCC/IeI0BAaHUS M UX 00CY:KIEeHHUeE.

B o0030pe paccmaTpuBaroTCsi COBpeMEHHBIE 3HaHUSI 00 OCHOBHBIX XMMHUYECKHX CBOMCTBAX M
(bapMakoJIOTHYECKUX aKTHBHOCTH TpejacTaBUTEaH poga Rumex ., Broporo mo BenuuuHe pojaa B
cemerictBe ['peunmnbix. [lo Bcemy mupy Berpedaercst okono 150-200 BUIOB npeacTaBUTENU poaa
Rumex |., apean ero pacnpocrpanenus Cpeanss Asust (BCIOLy B ropax, 3a uckimoueHuem Kormer-
Hara), KaBka3, Cubups, Jlanpuuii Boctok. bankanbi, Manas Asus, Upan, Kuraii, ['mmananu,
Momnromus [3].

Ha teppuropun TamxukucTana 3TOT BHJ BCTpeYaeTcs MPEUMYIIECTBEHHO B CyOaIbIMUNCKOM
o0nacTu, B MosicaX pa3HOTPABHBIX CTEMEH W JIYTOB, B TOSCE apUOBHUKOB U CTENEH, B BEPXHEM
MosICe YEpPHOJIEChSI - B pO3apHsAX, KICHOBHHKAX, HWHOTJA O0Opa3yeT YHCThIE 3apociu Ha
MEJTKO3eMHUCTBIX U IIEOHUCTHIX TTouBax. PacTeT Ha yrax, mo 6eperaM peK U pydbeB, B0 apPBIKOB,
110 oKpauHam nosei B mpenenax 2300 - 3600 m Hag ypoBHEM Mop# [1,8].

Bo ¢nope Tamxukucrana [7] npuBuzmena 10 Bumos IllaBeneit (Rumex L.), u3z stux 8
JTUKOPACTYIOIIHMA: Iasens mamupckuii (RUMEX pamiricus Rech. fil.), [1]aBens kypuaBbeiii (Rumex crispus
L.), IlaBenb pexunrepa (RUMEX Fechingerianus Losinsk), IT{asens maynscena (RUMEX paulsenianus Rech. f.), Illasens

wiybkoateii (RUMEX conglomerates Murr.), Il{asens ramaun (RUMEX halaczii Rech. f.), {apens cupuiickuii (RUMEX
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syriacus Meisn), [llaBenms nenansckuii (RUMEX nepalensis Spreng) u 2 11]aBesib 0ObIKHOBEHHBIN (Rumex acetosa L.),
Iasexs mupamunanersii (RUMEX thyrsiflorus Fingerh), kak mimessle KyIbTHBHPYETCA.

JleueOHYyI0 M MUILEBYIO LIEHHOCTH IaBens otMeuanu eme duockapun, Teodpact, ['unnokpar
n AGyanu nban Cuno. [lnockapua nucan: «Eciau cBapuTh 11aBelb, OH NMPUATEH Ha BKycy». [1o ero
MHEHUIO I[aBelb Xopolee ciaaburtenbHoe cpenctBo. Adyann nOH CHHO OTMEYaeT, YTO IaBelb
MoJIe3eH OT KaMHEW B MOYKaX W MOYEBOM Iy3bIpe, MpU s3BaX M Karapax B KHILKaX, a TaKXKe
3¢(deKTHBeH TpH JICUCHWUW IMIIAeB, YeCOTKM u omyxoned. CormacHo «Max3aH-yiI-aJaBus»
Myxamman-XycaliHa IIaBeNb IOJE3€H Ui YKPEIUIEHUS INEYEHHU, IPH JKENTyXe, KaK CPEACTBO,
BO30Y>KaroIIee anmeTuT; COK ero Jep>kKaT BO PTy AJis yTojieHus 3yOHoil 6onu. B oTBapeHHOM BHIE
cmsirgaet opranusM. [llaBenb ¢ ykcycom mose3eH Jiis cene3eHk [1].

B wmecTHOW MeauIMHE COK JIMCTHEB MPUMEHSIIOT MPU TOIIHOTE, H3KOT€ M JKEITYyXE;
MIOJIOCKAIOT POT U FOPJIO IIPU aHTUHE U KPOBOTOUEHHE JeceH. OTBap U3 BbICYIIEHHBIX IJIOJIOB MbIOT
IIPU TacTpUTE M S3BE JKEIyJKa M KHUIIEUYHHMKA, a OTBAp M3 KApEHbIX IUIOJAOB MPU KOJIUTAX,
SHTEPOKAIUTAX U FEMOKOJIMTAX, JU3CHTEPUHU, KPOBABOM IMOHOCE, & TAKXKE OH IOJIE3€H MPH IUHTE.
Cok JIMCTBHEB TBIOT MPHU TOIIHOTE, U3KOTEe M KenTyxe. JIMCThs, cMa3aHHBIE TOIUIEHBIM MAacCJOM,
MPUKJIAJBIBAIOT K paHaM U ONyXxojsM. B oTBape W3 IBETKOB KyNAlOT AETE HpPU KOMKHBIX
3a005IeBaHUAX U OT COJIHEYHOro yaapa. OTBap M3 pacTeHUN MPUMEHSIOT ISl BaHH OT KOXKHBIX
3a00JsieBaHUH (CBINTU, YECOTKU,JIUIIAS U DK3EMBI).

Monoasie JHCThS ChEIOOHBIC; WX CUHUTAIOT CPEACTBOM, YKPEIUISIONIUM JIeATeTbHOCTh
KEIyT0YHO-KUIIIEYHOTO TpakTa. M3 TUCThEB C IPYTrUMH TpaBaMH JeNaloT HAYMHKY JJIsl camOyChl,
KIAAyT UX B CYIbI, JOOABISIOT B KAa4eCTBE MPHUIPABHI K Pa3IUYHBIM KyIIaHbAIM. B romeomnatuu
11aBeJIb KypuaBblid IPUMEHSETCS TPHU LapamnaroiieM Kaiuie, Ty0epKyse3e ToOpTaHu 1 P MOHOCaX.

Knuanueckne HaOMIOACHUS TOKa3aJd, YTO TPU TPUEME IIaBelid KypyaBOro B KpaBU
YBEJIIMYUBACTCSI KOJIMYECTBO HIPUTPOLIUTOB M TeMorjoOuHa. VMeroTcs ykasaHus Ha LeneOHoe
JICCTBHE OTBApOB M3 KOPHS M CEMSH 3TOTO BHJA IIABENS MPH TKENIbIX 3a00JIeBaHUSAX JETel
KpOBaBBIMU TMOHOCAMHU. B MeIMIIMHCKON MpaKTUKE KOPHU M TUIOJBI MPUMEHSIIOT B OTBapax MpH
JTU3CHTEPUU B OOJIE3HSIX KUIIEYHUKA B TTOPOIITKE U B OTBApE, a TaKKe KaK KPOBOOCTAaHABIMBAIOIIIEE
CPEICTBO U KaK BSDKYIIEE /ISl TOJIOCKAHUS pTa U TIOoTKU. HapykHo ynoTpebisercs B BHIE OTBapOB
JUIS BSDKYIIMX MPUMOYEK MPHU KOXKHBIX 3a00JeBaHUAX. Xpu30haHOBasi KUCIOTA, COAEpIKaIIasics B
pacTeHHUH, MOXKET 3aMEHUTh «XPU30pOWH», NPUMEHSIONUNCA KaK KOXKHBIH aHTUCENTUK W
o0Jaaronuii MOJIOKUTEIBHBIM JIEHCTBUEM Ha JICUCHUE TaKUX OOJIE3HEH, KaK TIcopuas.

Kopau conepxar 4-11% nyOunpHbIX BemecTB, 2,5% cmonbl u 25,7% SKCTPaKTUBHBIX

BemecTB. B HamzemHbix dacTsax okono 0,1% »smonmuHa, XpuszodaHoBas KHCIOTa, OKOio 4%
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MIPOU3BOIHBIX aHTPAXMHOHA, caxap, CMOJIa U OpraHuYecKue KUciaoTsl, 70 175 mr% (B muctesax 112-
272 mr%) ackopOMHOBBIN KHUCIOTHI, BUTaMuHbl P, B, kapotun, 8-10% nyOounbHbix BemecTB. B
He3peNbIX MmIoaax oOHapyxeHo 4-5% nyOunbHbIX BemiectB, 119,3 mr% sutamuna C, KapoTuH,
0,3% cBobonnoro u 0,47% cBsi3aHHOTO OKCHUMETUJIAHTpaXxHHOHA U Jp. Kpome Toro, B pacteHuu B
dase uBerenus oonapyxensl Ca, P, Mg, Si, Fe u Mn.

['pynnoBoil U MHAMBUAYAIBHBIN COCTaB BCEX IPYII OMOJIOrMYECKHI aKTHBHBIX BELIECTB B
M3YYEHHBIX BHUJAX 3HAYUTEIBHO PA3IMYACTCI M 3aBUCUT OT CPOKOB cOopa 00pas3loB, MECT U
MIPOM3pACTaHMs U BO3pacTa PACTCHUIA.

MHuorouncieHHble  (GUTOXUMUYECKHE HCCIEAOBAaHUSA OSTUX PACTCHHMH TMOATBEPIMIIH,
9TO IIaBeJb ~ Oorar  aHTpaXWHOHaMH,  HadTaIMHaMH,  (JIABOHOMJAMHU,  TPUTEPIICHAMH,
KapOTHHOUJAAMH U (DEHOJBHBIMH KHCIOTaMH. Kpome TOro 3KCIepeMeHTalIbHO J0Ka3aHO, 4YTO
OKCTPAKThl M COEIWHEHUS, BbBIACICHHBIE M3 OSTUX pPACTEHUH, O0O0JIaAAIOT UENBIM PAIOM
TepaneBTHYECKON CBOIICTB, BKJTIOYAst MIPOTUBOBOCIIATTUTENBHYIO, AHTHOKCHJIaHTHYIO,
MIPOTUBOOITYXOJIEBYIO, aHTUOAKTEPUATIbHYIO, TPOTUBOBUPYCHYIO U MPOTUBOTPUOKOBYIO aKTUBHOCTD
[8].

BrpiBOoabI

[IpoBeneHue uccnegoBaHue MO3BOJIMIN PACIIUPITh HAYUHbIEC TaHHBIE O IPEACTABUTENH POJia
Rumex |. M3yuenue 3THX BHIOB pacTEHUS MOKHO OTMETHUT KaK MEPCIEKTHBHOE JEKapCTBEHHOE
cpezncTBa. bbUTO BBISIBIIEHO, YTO BBIIIEC YKa3aHHOE MpecTaBuTeNid poga Rumex |., cramu xopormm
HWCTOYHHUKOM COBPEMEHHOM MEIMIMHBI I JIEYEHHUS BOCHAJIEHUS, paka U  pas3IMYHBIX
OakTepuanibHBIX MH(EKIUH, U aeT HOBYI WH(MOpMAIMIO IS JajJbHEHIINX HCCIeA0BaHUN. DTH
pacTeHUs MOXXHO PEKOMEHI0BATh ISl TalibHEHIero u 0osee AeTalbHOr0 U3yUYeHUs KaK UCTOYHUKA
CBIpbS, a TaK »JK€ [Jis TPOMBIINIIEHHOTO KYyJbTUBHPOBAaHME Ha TepuTopun PecmyOnuku

TamxukucTaH.
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HAO «Menununckuit yuusepcuteT Acranay, Acrtana, Kazaxcran

OU3BUKO-XUMUNYECKHUE METO/bl AHAJIU3A B WJIEHTU®UKALIUN
KETOTU®EHA

Annomauusn

B nacmoswee epems 3abonesanus aniepeuteckoeo xapakxmepa AenAomes 0OHOU U3 0OCMpulx
npobnem @apmakomepanuu, u3z-3a PAcNPOCMpPAHEHHOCMU cpedu HaceleHus. B ceorw ouepeodw
pacuiupsiemcsi polHOK — AHMUALIEPSUNECKUX Npenapamos, d Haiuyue NnoOOYHbIX Oetucmeuil
npenapamos npu OnpeoeieHHbIX YCA08UAX MO2YI CIAMb NPUYUHOU UHMOKCUKAYULL U OMPAGIeHUI.
Oonum u3 npedocmasumenei 5moeo Kiacca Aeusemcs kemomugen. B Odanuou cmamove
npedCmaeieHvl pesyibmamsl uUdeHmupurayuy Kemomugena Haubonree Yy8CMEUMENbHBIMU U
docmynuvimu memooamu - TCX u YD—cnexkmpoghomomempuetl.

Knwouesvie cnosa: rxemomughen, udenmughuxayus, XumukO-moKCUKOLOSUYECKULl AHAU3,
@uzuko-xumuueckue memoovl ananuza, YD -  cnekmpogomomempus,  MOHKOCIOUHAA

xXpomamozpagus.

Mipzakip K. M.

«Actana meauiuHa yauBepcuteti» KeAK, Acrana k., Kazaxcran

KETOTU®EHAI AHBIKTAYABIH ®U3NKO-XUMHUAJIBIK TAJIIAY 9JAICTEPI
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Annomauus

Kaszipei yakeimma annepeusinbl aypyiap Xanvlk apacblHOa KeH mapanyblHa OailaHblcmbl
apmaxomepanuanvly emkip macenenepiniy 0ipi 6onvin madwvLiadvl. O3 Kezezinde, alnepeused
Kapcwl npenapammap Hapvlebl Keyetin, Oeneini Oip scagoaunapoa 0dpiniK 3ammapovly HCAHAMA
acepnepiniy 60Ybl UHMOKCUKAYUSL MEH VIAHYObl MYOblpybl MyMKiH. Ocbl Kiacmbviy eKindepiniy 0ipi
- kemomughen. Byn makanaoa kemomugenoi anvlkmayoviy Hamudicenepi ey ce3iMmal Hcane Kol
arcemimoi 20icmepoi - dncyka kabammol xpomamozpagusanvl dcone YK - cnekmpogomomempusnoi
naioananaowl.

Kinm ce30ep: xemomudgen, catikecmeHoipy, XuUmMus-moKCUKOIO02UANLIK Manoay, manoayovlH

Quszuka-xumusanvix a0icmepi, YK - cnexkmpogomomempust, dcyKa kabammul Xxpomamozpagus.

Mirzakir K.M.
NJCS «Astana Medical University», Astana, Kazakhstan

PHYSICAL AND CHEMICAL METHODS OF ANALYSIS FOR THE DETECTION
OF KETOTIFEN

Annotation

Nowadays, allergic diseases are one of the acute problems of pharmacotherapy due to their
prevalence among the population. In turn, the market for antiallergic drugs is expanding, and the
presence of side effects of drugs under certain conditions can cause intoxication and poisoning.
Ketotifen is one of the representatives of this class. This article presents the results of identifying
ketotifen using the most sensitive and accessible methods - TLC and UV spectrophotometry.

Key words: ketotifen, identification, chemical and toxicological analysis, physico-chemical
methods of analysis, UV - spectrophotometry, thin-layer chromatography.

BBenenne: B coBpemenHol (apMakoTepanuu anjaepruyeckux 3a00JeBaHUN 3HAUUTENBHOE
MECTO 3aHMMAIOT Tpemnaparbl, OJOKUPYIONIME JCUCTBHE MEAMATOPOB  BOCHAJEHUS —
AHTUTUCTAMHUHHBIC IIp€riapaTbl, OJHAKO B ITOCICIHUC OCCATUIICTUSA BCC 60J'IBH_IYIO MOMMyJIIPHOCTDH
an/I06peTa10T npenaparbl, MOPCAYIIPCIKAAOIINC BBICBOGO)KI[GHI/IC 9TUX  MCIMUATOPOB, TakK
Ha3bIBA€CMBbIC CTa6I/IJ'II/I3aTOpBI MCM6paH TYYHBIX KIJICTOK. K »roit rpymnne aHTHAJUICPTUYCCKUX
CpEICTB OTHOCHUTCS KETOTH(EH. B TIEPBYIO ouepenb KeToTu(eH SIBISETCS
MMMYHONIPO(UIAKTUYECKUM U PEKOMEHAYETCS K JJIUTENIbHOMY NPUMEHEHHIO, YTO, Oe3yClIOBHO,
CHOCO6CTByeT HAKOILUIEHUIO MOOOYHBIX B(I)(beKTOB ", KaK CJICACTBUC, IPUBOAUT K PA3BUTUIO PAlla

TOKCHUYECKUX siBJIeHHH [1].
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B nureparypHbIX naHHBIX mocieqHux 10 JieT omMcaHbl cilydad KIMHHUYECKOIO OIbITa B
OTHOIICHUM TPHU3HAKOB M CHUMITOMOB, HAONIONAEMBIX Yy JI€TEH M B3POCIBIX B CBS3U C OCTPOM
nepeno3upoBkoil  keroTudena. I[IpuHATHIE TOKCHYECKHME U JIETallbHbIE J03bl BapbUPYIOTCS B
MpOKOM UHTEpBaje ot 2 10 20 Mr y aerei, ot 10 1o 120 mr y B3pocibIx [2].

W3ydyeHne mOpUYUH OCTPHIX OTPABJICHHUM CBA3BIBAIOT CO  CIIOCOOHOCTBIO KeTOTH(EeHa
onmokupoBath Hl-penentopbl K THCTAMHHY M TIO9TOMY, KakK CpEACTBO C AaHTUMEIHWATOPHOMN
aKTUBHOCTbIO, MOXKET IOTEHLMPOBATh JIECHUCTBUE JIPYIMX AHTHAJUIEPIMUECKUX CPEICTB, a TaKXKe
MpernapaToB, JACUCTBUE KOTOPBIX CBSI3aHO C OJOKHPOBKOI PEIENTOPOB, CPEAM KOTOPHIX €CTh U
BEILIECTBA C HEHUPOTPOMHOM akTUBHOCTHIO [3]. M3BecTHbl ciyyaum mepeAo3UpOBOK IIpH
HEMEJUIIMHCKOM TIPUMEHEHUH KETOTH(EHa, s YBEIWYCHHS ASMIIPUMHUpPYIOHIETo 3ddekra
aHAJBIeTUKOB, aikorois. Ilepeno3mpoBka KETOTH(PEHOM B HEKOTOPBIX CIy4asX BBI3BIBACT
no6ouHbie 3((EKTHI CO CTOPOHBI CEPACHYHO-COCYIUCTOM CUCTEMBI, CYAOPOTH U CMEPTENIbHYIO
TOKCHYECKYI0 HHIedanonaTiio, 0COOEHHO y neredl B Bo3pacte a0 2 ner [4]. Jlauubli ¢akt
o0yciTaBmuBaeT HEOOXOAMMOCTh M3Y4YEHHUS! KETOTU(PEHA B XUMHKO-TOKCHKOJIOTUYECKOM acleKTe U
pa3pabOTKM  METOIUK €ro KAdeCTBEHHOTO ompexaeieHus. Jlyis  mpoBeneHHs  XHUMHUKO-
TOKCHUKOJIOTHYECKOro aHanu3a TpeOyercs pa3paboTka YyBCTBUTENBHBIX YCIOBHUH METOIUKU
OIpeJieNIeHUs] KeTOTH(eHa BBIJENEHHOIO U3 OuocyOcTpaTa, OCHOBaHHBIX Ha MHCIOJIb30BAaHUU
KJIACCMYECKUX (PU3UKO-XMMHUYECKUX METOJOB aHAIN3a.

Heab uccnenopanusi: PazpaboTka METOAMK OOHApyKE€HUs KETOTH(EHA, BBIJEICHHOTO W3
6uomarepuaia, ¢ nomoiibio Meto1oB TCX u Y ®-criekTpohoToOMETpHH.

Matepuanbl u Metoabl: Hanbonee mpocTeM M JTOCTaTOYHO MH(POPMATUBHBIM METOJIOM
oOHapyXeHMsI cuMTaeTcs Xpomarorpapusi B TOHKUX ciosix copOeHta. TCX Omaronmapst cBoei
BOCIPOU3BOJMMOCTH, CKOPOCTH MPOBEACHMS, SKOHOMUYHOCTH 3aHUMAET JUAMUPYIOIEe MECTO B
aHaJIN3€ NMPAKTUYECKH BCEX TOKCUKOJIOTUYECKH BaXKHBIX BEILECTB.

XpomarorpadpupoBanue ocymiectBasuin Ha muactuHax «Copodum» mapku «IITCX-TI-A-
Y®y. Ilpouecc xpomarorpadupoBaHUs MPOBOIUIN BOCXOMSIIUM METOJOM B TMPEABAPUTEIHHO
HachIeHHBIX Kamepax. Haceimanu kamepy 30 munHyT. B KauecTBe mojBmxkHON (a3bl ObLTH
no100paHbl ONTHMANbHBIE XpOMaTorpaduyeckue CHCTEMbl PACTBOPHUTENEH: STHIAIeTaT-3TaHOJ-
ammuak (34:4:2), stanon-ammuak (48:2), OyraHon-neAssHas yKCycHasi KucioTa-oga (20:5:25),
STUIAIETaT-alleTOH-aMMHaK (26:12:2), xmopodopm-arnieTon-ammuax (45:5:2,5). Ha nunuro crapra
mnactuHbl HaHocuiu 10 Mk (20 mkr) ananuta. @ponT npobera pactBoputens - 10 cm. Ilocie

3aBCPUICHUA TTpoLecca XpOMaTOFpa(I)I/IpOBaHI/IH IJIACTUHKY BBIHUMAJIM U BBICYLIWMBAJINU 15 MHHYT.
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Jlnst oOHapyeHHs 30H JIOKAIM3ALUHU TISITeH KETOTH(EeHa MPOBOIWIN JAETeKTUpoBaHue npu Y D-
cBeTe (254HM), a TakKe ONMPHICKUBAHUEM U3 MyJbBepU3aTopa peaktuBoM Jparenmopda.

Jus npoeaenuss YD-creKTpockonuu KeToTU(eHa TOTOBUJIM €ro  pacTBOPHl B
COOTBETCTBYIOIIUX PacTBOPUTEIIAX, c KOHIIEHTpaluen BElIeCTBa 16 MKI/MJI.
Crnekrpodoromerpudeckoe uccienoBanue npoBoawin B 95% sranone, 0,1M pactBope constHON
kucnotsl, 0,1M pactBope ruapokcuaa Hatpus. OnpeneneHUue ONTHYECKON INIOTHOCTH MPOBOIAMIN
¢ noMo1upto npudopa CP-2000, B kroBeTax TonuHOu ciog 10 MM B quanasone JuiH BosH oT 200-
400HM.

Pesyabratsel: [Ipu gerektupoBanuu xpomarorpamm kerotudena B Y D-cBere HaOIOAIU
¢duoneroBrie MATHA, a NPU MPOSBICHUU peakTuBOM J[Iparennopda msaTHa nmpuoOperanu KpacHO-
opanxeBoe okpammBanue (0,3 Mkr). YcTaHOBIEHO, YTO Ipejen oOHapyxeHus ketotugdena B Y D-
ceere cocrtaBiusier 0,2 Mkr. PaccumthiBanu 3HaueHue Rf - xpomarorpaduueckoidl MOIBHKHOCTH

KkeToTudeHa.

Tabmuua 1. Xpomatorpamma ketoTudena

Cucrema pacTBopuUTENIeH 3uauenue Rf

Ortunanerar — dTaHol — amMuak25% (34:4:2) 0,7

Oranon — ammuak 25% (48:2) 0,45

Byranon — nen.ykcycHast KHCIOTa — Boja 0,35
(20:5:25)

DTunanerar — aleToH — ammuak 25% (26:12:2) 0,17

Xnopodopm - aneToH- ammuak 25% (45:5:2,5) 0,05

Y®-cnektppl  morsiomenuss  0,0016%  pactBopoB  keToTHU(eEHa, XapaKTEpU3YIOTCS
ClIeAYIOIIMMU MakcumyMmamu (Tabn. 2). Haumbonee WHTEHCHUBHBIH MaKCUMyM MOTJIOIEHHS

ycTaHoBJIeH B kucioi cpene (0,1 M pacTBop COISTHON KUCIIOTBI).

Tabmuma 2. Y ®-criekTpbl NOTJIOMIEHUS

0,1 M pacTBOp KHUCHOTHI 303 um
XJIOPOBOJIOPOAHOM

0,1 M pacTtBOp HaTpusi TMIPOKCHIA 301 am

95% sTanon 299 um

BbiBoabl: Pa3paboTtanbl MeToauku uieHTUUKAMKU KeToTudeHa merogamu TCX u YO-
cektpoporomerpun. Ilpu ompenenenum 3HadeHuit Rf Ha Xxpomarorpammax, Haubosee

YIOBJIETBOPUTENbHBIN IMOKa3aTedb ObLT B CHUCTEME PACTBOPHUTENEH 3THIalleTaT-3TaHOI-aMMHUaK
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25%. Ilpn Y®-criekTpo(OTOMETPHUECKOM OINpeAeiIeHNH KeToTu(deHa Hamboyee HHTEHCHBHOE

nornomenue Haomoaamu B 0,1 M pacTBope CONSIHOM KHCIOTHI TPpU AJTMHE BOJIHBI 303HM.
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APIGENIN, A PROMISED FLAVONOID IN LUNG CARCINOMA THERAPY: A
NETWORK PHARMACOLOGY AND MOLECULAR DOCKING STUDY
A JIzxa66ap3ane 12, Diica Kase Bepnychanepann 2, ®apman X. lllupasu >3
! ®apm, CTyIeHUECKHI HCClle0BaTENbCKUM KOMUTET, MccienoBaTenbCKuid IEHTP
(dapmalleBTHUECKUX HAYK, Y HUBEPCUTET MeIUIIMHCKUX Hayk uMeHu [llaxuna bexemru, Terepan,
Hpan
2 Kaenpa hapMakoIOruy U TOKCHKOIOTHH, (hapMarieBTHIecKuii GpaKyapTeT, Y HUBEpCHTET

MenuiuHckux Hayk umenu [laxuna bexewmru, Terepan, U.P.Mpan.
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3 Uccnenosatensekuii IeHTp GapMaleBTHIECKUX HAYK, Y HUBEPCUTET MEAMIIMHCKUX HAYK

nmenu [laxuna bexewmru, Terepan, U.P.Mpan

ANUTEHUH, TIEPCINEKTUBHBII ®JIABOHOU,I B TEPAIIMU KAPLIMHOMBI
JIEFKUX: CETEBOE UCCJIEJOBAHUE ®APMAKOJIOT MU U MOJEKY.JISIPHOT'O
TOKHWHT A

Aun JI:xa066apsane 12, Diica Kase Bepuychanepanu 2, ®apmaa X. lllupaszn 23
! ®apmanus, crynentrepai seprTey KoMuTeTi, DapMaleBTHKAIBIK FELIBIMAAP/BI 3ePTTEY
optansirbl, [llaxua bexemTu aTeIHAAFbI IEHCAYIBIK FEUIBIMIAPH YHUBEpCcUTeTl, Terepan, Mpan.
2 [1laxun Bexemty aTeiHarsl MeMIMHA FRUTBIMAAPH YHUBEPCHTETIHIH (GapMalleBTHKA
dakynbTeTiHIH (hapMaKonorus xoHe Tokcukonorus kadeapacsl, Terepan, Upan.
% dapmaneBTHUKATIBIK FHUTBIMIAP/IBI 3epTTey OpTanbiFsl, Illaxum BexemTy aThiHaaFs!

MenuuuHa FeUTBIMAAPE! YHUBepcuTeTi, Terepan, Upan

AIIUT'EHUH, OKIIE KAPHIUHOMACBIH EMJIEYJIEI'T IEPCIIEKTHUBAJIbBI
®JIABOHOUI: PAPMAKOJIOI'USI MEH MOJIEKYJIAJIBIK KOH/IBIPY BOMBIHIIIA
KEJUIIK BEPTTEY

Abstract. According to WHO, Lung cancer was the second most diagnosed cancer in 2020,
leading to the deaths of more than 1.8 million individuals, and emerging as the foremost contributor
to cancer-related fatalities worldwide. Resistance to treatments, significant side effects, and high
expenses are some of the major limits of currently used methods for lung cancer therapy.
Throughout history, plants have been used to remedy diseases, including cancer. Flavonoids are a
large group of phytochemicals with over five thousand compounds found abundantly in various
food plants. Studies have proven that flavonoids possess various pharmacological properties,
including significant anti-inflammatory, antioxidant, and anti-cancer effects. Apigenin (4',5,7-
trihydroxyflavone) is a member of flavonoids found abundantly in plants and medicinal herbs such
as oranges, oregano, parsley, and chamomile.

At first, the PubChem database was used to obtain the SMILES of the apigenin. Then, we
used four target prediction databases, including binding DB, SwissTargetPrediction, SEA, and
TargetNet, to collect the apigenin targets. The DisGeNET database was used to investigate the
gene-disease relationship of the apigenin targets (ApiPT). The STRING database was employed to

explore the protein-protein interactions of ApiPT. We utilized the DAVID to understand the Gene
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Ontology (GO) of ApiPT and the KEGG pathway enrichment. Furthermore, we used Cytoscape
3.9.1 to generate the target-disease-pathway network. Besides, we used PyRx, based on Autodock
Vina 4.2, to calculate the affinity of apigenin to its targets. The Way2Drug database predicted the
most probable influenced lung cancer cell line by apigenin.

The gene ontology data revealed that negative regulation of the apoptotic process, plasma
membrane, and protein binding are the most probable processes under the influence of apigenin.
According to the network pharmacology results, EGFR and AKT1 are the most impactful targets of
apigenin in relation to lung cancer. Molecular Docking results demonstrated that AHR has the
highest affinity to apigenin, with a releasing energy of -10.2 Kcal/mol, whereas, its affinity to
EGFR and AKT1 was -8.3 and -7.6 Kcal/mol, respectively. In addition, estimations demonstrated
that apigenin is more effective against the HOP-18 cell line of non-small cell lung carcinoma.

According to the review study by Imran et al., apigenin has shown an effective inhibition of
the growth of four types of human lung cancer cell lines, including A549, H460, LTEP-a2, and
H292. Based on the Zhou et al. study, apigenin showed anti-migration and anti-invasion effects on
A549 human lung cancer cells by inhibiting the AKT phosphorylation and targeting the PISK/AKT
signaling pathway. EGFR activation in lung cancer cells causes cell proliferation, inhibition of
apoptosis, and poor prognosis in non-small cell lung cancer. Apigenin downregulated the p-EGFR
expression in the EGFR-mutated H1975 lung cancer cell line. These studies certify our findings on
apigenin’s activities against lung cancer.

In conclusion, based on our findings and recent research, apigenin holds promise as a
potential candidate in treatment of lung cancer by targeting the EGFR and AKT proteins. These
findings offer a novel and impactful approach that could affect the future of lung cancer treatments.

Keywords:Apigenin, Lung cancer, Network Pharmacology, Molecular Docking
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YK 615.11
Opudgos ®.3., Hypmatoa M.U.

TamkeHnT hapmalieBTUKAIbIK HHCTUTYTHI, TalllkeHT Kanacel, ©30ekcTan

COT-XUMUSJIBIK TOXKIPUBEJAEI'T )KETLJI KPU3UJIK YJIAHY KAFJIAPBI
Annomauusn
Junnomowvix sHcymbicma HCoblIblocaioa 6cipiiemin a3vlK-mynik OHIMOepiH apmypii 3usHObl
JHCOHOIKMeEPOeH Kopaay Yulin KoI0ausliamell dcedell Kpusuomik yiaHymeHr ayvipamuli a3amMamman
ANLIHRAH ACKA3AH CONIHIY XUMUSIbLIK-MOKCUKOLOSUSIIBIK Maioay adicmepi bepineen. Tanoayoa
CYUBIK-CYUBIK 9KCMPAKYUsi 20icCi KOJIOAHBLIObL.

Kinm ce30ep: kpu3s, ackazan ceni, SKCMpaxkyus, Yiamy.

Opudgos @.3., Hypmatoa M.U.

TamkenTckuil papManeBTHUECKUII UHCTUTYT, ropoA TamkeHT, Y30ekucTan

CJIYYAH OCTPOI'O OTPABJIEHUSA KPUCHUJIOM B CYJEBHO-XUMHNYECKOM
IMPAKTHUKE
Annomauus
B mesuce npusedenvl memoovl XumMuko-moKCUKOJI02UYECK020 aHAIU3A HCENYOOUHO20 COKA,
8351MO20 ) 2PAACOAHUHA C OCMPLIM OMPAGIEHUEM KPUCUOA, KOMOPbLU UCHONb3Yem s OIS 3auumbl

nuujesoblx I’lpanKWLO@, 6blPpAUECHHbLX 6 meniuyax, ont pa3iudHblx 6p€0Hblx Hacekombulx. B ananuze

UCNONIL308AH MEMOO HCUOKOCMHO-HCUOKOCMHOLL IKCmpaxkyuu.

Knrwoueswie cnosa: kpucuo, sceny0ounslii oK, IKCMpaKyus, ompagieHue.
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Orifov F.Z., Nurmatova M.I.
Tashkent Pharmaceutical Institute, Tashkent city, Uzbekistan

CASES OF ACUTE CRISIDE POISONING IN FORENSIC CHEMICAL PRACTICE
Annotation
This thesis presents methods of chemical-toxicological analysis of gastric juice taken from a
citizen with acute poisoning of crysid, which is used to protect food products grown in greenhouses
from various pests. The method of liquid-liquid extraction was used in the analysis.

Keywords: crysid, gastric juice, extraction, poisoning.

B Hacrosmiee BpeMs B CEIBCKOM XO34MCTBE OAHUM M3 IECTULHJIOB, BXOJALIMX B COCTaB
CPEJICTB BbIpAIlMBaHUsA KAUYE€CTBEHHOW MHUINEBOM MPOAYKIMHU M 3aIIUThl PACTEHHN OT pa3IMYHBIX
BpPEIHBIX HACEKOMBIX, SBJSETCsl Kpucui. B oraenenue cyneOHOM-xumuu TamIKeHTCKOTO
obmactHoro  ¢uauana PecrnyOnamkaHCKOro  IEHTpa  CyAeOHO-MEAMIMHCKOW  AKCHEPTH3BI
IIPEIOCTABIIEHbl JIBa KOHTEHHepa eMKocThio 0,5 nuTpa ¢ KpUCHIOM U KEIyIOYHBIM COKOM,
rpaxxganuHa «B.T.», 1956 roma poxxaeHus. YKa3zaHHbIM TpaXJAaHUH C LEJIbI0 CYUUUJA BBIMHII
pa30aBiIeHHYIO KHJIKOCTh KPHUCHIBI, KOTOpas XpaHujach B Teruuie. [ paxaaHuH, moman B
peaHNMalMOHHOE OTAeNIeHuEe 001acTHON OOJIBHUIIBI B COCTOSHUU TSXKEJIOr0 OTPABICHUS U NOTEPSB
CO3HAaHHE.

Iean pa6oTsl: pa3paboTaTh METOABI XMMUKO-TOKCUKOJIOTHYECKOTO OINpeesIeHs] Kprcua 1
HCIOJIb30BATh UX MPHU aHAIN3€ OMOKHIKOCTH.

MeToabl 1 METOAUKHU: B YUCTYIO CYXYIO0 KOJIOY eMKOCThIO 200 M1 1OOABUIH JKEITyT0YHBIN
COK, pacTBOp alleToHa U BOABI B cooTHomeHuu 1:3, a B cpeny nosenu 10 pH-9,0 ¢ momomisio 10%
HaTpueBoi menoun. ITocne cMech momecTun B CTpSAXMBATENb HAa 2 yaca. 3aTeM Maccy B Koile
MEPEeHECTN Yepe3 MapiieBblii (UIBTP B UYUCTYIO KOJOY. AIETOH-BOJHYIO YacTh IEepeHeciId B
JeNIUTENbHYIO0 BOPOHKY U AKcTparupoBaiu 10 mut adupa. DPUpHBIA croil BBIISINUIN, BOJHYIO YaCTh
nosenu 10 pH 2,0-2,5 ¢ momompio 0,1 H. CONSTHONM KUCIOTHI U TPOQPMIIBTPOBATHN 3 pa3a C TOMOIIBIO
10 M x70poopma uepe3 OyMakHbIH GUIBTP, COJEpKAIIUI CYXYIO 3 T CEpHOKHCIYIO COJIb HaTPHUS.
DOKCTPaKThl MOJIYYMIM M3 OCTAaTKOB KPUCHAA B IJIACTUKOBOM KOHTEHHEpPE TeM e CIocoOoM.
OTtneneHus MOJENUIN HA B YaCTH, OJIHY YacTh MOMECTHIIN B (papdopoBbIe CTYNKH U BBITAPHUIU
10 octaTka 5 mu1. C OJIy4eHHBIM PaCTBOPOM IIPOBENH CIEAYIOIINE KAYECTBEHHBIE PEAKIUN.

1. Peakuums ¢  KOHIEHTpUpPOBaHHOW  a30THOM  kucioroil. Ilpu  mobGaBneHun

KOHIICHTPUPOBAHHOTO PacTBOpa a30THOM KHUCIOTHI K 1 MJ HCCIEIyeMOro M CpaBHUTEIBHOIO
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pacTBopa cHadajga oOpa30BBIBAJIach OpAH)KEBO-KpacHash OKpacka, a 3aTeM HaOIaaloch e
M3MEHEHUE HA OPAHKEBYIO OKPACKY.

2. Peaknus c pactBopoM HaTtpueBou mienoun. OOHapyX€HO, YTO NMPU HArpeBaHuu 1 Ml
HCIBITYEMOI'0 U CPAaBHUTEIHLHOTO PAcTBOpA CO I1IeJI0ubi0 00pasyeTcs 1-HadTUIaMUH ¢ HEMPUSATHBIM
CHEeIU(PUIECKUM 3aIIaXOM.

3. Peakmus 6poma ¢ Bomoi u menousto. K 1 M1 nccienyemMoro u cpaBHUTEIBHOTO pacBopa
nobaBuiu OpOMHYIO BOZY, a 3aTeM K Hell j106aBmu 10% pacTBopa THAPOKCHIA HATPHS, IPU ITOM
o0pa3oBaJioCh CHavyaJ1a rojay0oe, a 3aTeM po30BO€ OKpallliBaHUE.

Pe3yabTaT: MOATBEPKICHO COMAJCHHE Pe3yIbTaTOB aHAIM3a KPUCHA, MPEAOCTaBICHHOTO B
KoHTeHepe éMKocThio 0,5 71, U kemynoyHoro coka rpaxaanuna "B.T" 1956 r.p., coBepiuBiiero
CYMIIUJI C TIOMOIIbIO YKA3aHHOTO MECTHUIIUA.

3akiIl04eHHe: B OKEIYJOYHOM coke rpaxnaanuHa "B.T" 1956 r.p., mocraBieHHOro Ha
HCCIAEAOBaHUE B XUMHUYECKUM oTAen TamkeHTckoro obnactHoro ¢umuana PHTOUAM,
Oo0HapyKEHO BEIIECTBO KpHCHJA. BbUTO MOATBEpXKACHO, uTo TpaxknanmHa «B.T.» Obur octpo

OTpaBJICH MNECTUIHUIOM I10J] Ha3BAHUC KPpHUCHA.

VK 615.011
I'amapos M.H., ’Kynycos A.Y., MyparaimeBa A./l., MyparaiueBa A.Jlxk.
N. K. Axyn6aeBa aTbIHIaFbl KbIPFBI3 MEMJICKETTIK MEIHUIIMHA aKaEMUSICHI,

bimkek kanacel, Kpiprb13 pecriyOaukacsl

YO-CHEKTPO®OTOMETPUSA 9AICIMEH MUS TAMBIPBIH/IAT bI
FJIMIOUPPU3UH KbIIIKbIJIBIHBIH KYPAMBIH AHBIKTAY

Annomauus

Kymvicma Glyzyrrhiza Uralensis Fisch musi mamvipbinan aiblHAmuli 3ammaposly MOIUEDIH
KebOeumy JHcoHe IKCMPAKYus YaAKbIMbIH KblCKAPMY MAKCamvlHOA YIbmMpaoblObiCMblK dCepiHeH
3ammapovl any npoyeci zepmmendi. Y@ cnexmpiepinOe enuyuppus KblUKbLIbIHA MIH CIHIpY
Jrconazvl OAUKAIOLL.

Kinm ce30ep: Kbl3vll Mus, Cbl2blHObL, Yibmpaovlovicmulk, YD cnekmpi, eauyuppus

Kouukoiawvl, COVID-19, koponasupyc.

I'anapos ML.H., ’KynycoB A.Y., MyparanueBa A.Jl., MyparaiueBa A./[xk.
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Keipreizckas rocygapcTBennas Mmenquiuackas akagemus uMm. UK. Axyn6aesa, 1. buiikex,
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OIIPEJEJIEHUE COJEPKAHMSA I'TUIIUPPU3NMHOBOM KUCJIOTHI B KOPHE
COJIOJAKE METOJAOM Y®-CIHEKTPO®OTOMETPUUN
Annomauusn
B pabome uzyuen npoyecc sxcmpacuposanusi eewjecme u3 xopmeti conooxku Glyzyrrhiza
Uralensis Fisch npu 6o30eiicmeuu  ynompaszeyka ¢ yeavlo  yeequyeHus: KOAUHeCmed
IKCMPAUpyemvlx 8eujecms U CoOKpaujenus epemenu sxcmpaxyuu. B cnekmpax Y@ nabnrooanace
N0J10Ca NO2NOWEHUS, XapaKmepHas OJisl CIUYUPPUSUHOBOU KUCTIOMbI.
Kntouegvie cnosa:  kopemb  conooku,  oKcmpaxkm, — yivmpassyk, — YD-cnekmpul,

enuyuppusunosas kucroma, COVID-19, koponasupyc.

Gaparov M.N., Zhunusov A.U., Muratalieva A.D., Muratalieva A.Dj.
Kyrgyz state medical academy named after 1.K. Akhunbayev,
Bishkek, Kyrgyz republic
DETERMINATION OF GLYCYRRHIZIC ACID CONTENT IN LICORICE ROOT
BY UV SPECTROPHOTOMETRY

Annotation

In this work, the process of extraction from licorice roots Glyzyrrhiza Uralens fish under the
influence of ultrasound was studied in order to enlarge the extractable substances and abbreviate
the extraction time. In the UV spectra, an absorption band specific for glycyrrhizic acid was
observed.

Keywords: liquorice root, extract, ultrasound, UV spectrum, glycyrrhizic acid, COVID-19,

coronavirus disease.

AKTyaIbHOCTB. B HacTosiee Bpems, Kak riiodanbHas mpodiieMa paccMaTpUBAETCsS HETaBHO
MOSIBUBLINIICS KOPOHABUPYC, KOTOPbIM ObUT 0003HAYEH KaK TSKENbI OCTPBIA pecnupaTOPHBIN
cuapom — kopoHaBupyc 2 (SARS-CoV-2), u KOTOpbIi SBISETCS BO30yauTeleM 3a0O0JeBaHUS
COVID-19. B onybnukoBanHoil B konie 2020 roga pabote [1] HeMelkue ydeHbIe HCCIEI0BAIN
BOJIHBII 9KCTPAKT KOPHSI COJIOJIKM Ha €r0 HEHTPAIM3YIOIIYI0 aKTHBHOCTH MPOTHUB KOPOHABUPYC 2
(SARS-CoV-2) in vitro, uaeHTHGUIUPOBATIH aKTUBHOE COCTUHEHHE TIIUIMPPU3UH U PACKPBLIN
COOTBETCTBYIOLIMI MeXaHW3M BHUpPYCHOH HeHTpanmuzanuu. OHU MOKa3ajld, 4TO TJIMIMPPU3HH,

OCHOBHOH AaKTHUBHBIM WHTPEIUEHT KOPHS COJOAKH, 3(P(PEKTUBHO HEUTPaIM3yeT KOPOHABUPYC 2
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(SARS-Co0V-2), uHrubupys OCHOBHYIO BUPYCHYIO IPOTEa3y, U aBTOPbI IPU3BIBAIOT BKIIOYUTHCS B
M3y4eHHEe ITOM TOKa eIlle MaJio UCCIIETOBAaHHON MPOOIEMBI.

OCHOBHBIM JICHCTBYIOIUM BEILIECTBOM KOPHS COJOJIKHU SIBJISETCS MIIMIUPPUIUHOBAS KUCIIOTA.
KanneBo-kaJlbIIMeBO-MarHMEBBIX COJICH TIUIMPPU3IUHOBON KHUCIOTHI 0OHapyxeHa Oojiee yem B 10
BUAaX KOpHE conoaku npouspacraromux B crpanax CHI [2]. Coaepxkanue 'K B KOpHSX conoaku
Bapbupyetcst B uHTepBane 2-24 % [3]. 'K mpexacraBnser coboi KpHCTasIMdyeckoe, OeclBeTHOE
BEIIECTBO, KOTOPOE XOPOIIO pPAcTBOPUMO B 3TAaHOJE W TOpsAYeld BOJE, M TPAKTHUYECKH HE
pacTBOpUMO B X0JIOAHOM [4,5].

YO-criekTp TIUIUPPU3UHOBOM KHCIOTHI IOKa3bIBa€T, YTO MAaKCHUMAJbHBIM MUK €€
MTOTJIOIICHHS HAaXOUThCA B 00s1actu 254 M [6].

Heasb uccaenopanus: I[lomydeHus sKCTpakTa M3 KOPHS COJIOJKM M OINPE/ACICHHE B HEM
COJIep>KaHus TIUIUPPU3UHOBOM KUCIOTHI C MOMOIIBI0 Y D-CIeKTPO(HOTOMETPUH.

Martepuanbl U MetoAbl. i TpPOBEACHUS HCCIECIOBAHUS MPUMEHSUIUCH CIEAYIOLINE
marepuasibl 1 Meronsl: kopeHb Glyzyrrhiza Uralensis Fisch, cobpannbie B Hccbik-Kyncbkoit
obmactu centsope 2021 roay; yaprpassBykoBas BanHa DSA 50-SK (W=50; F=40 Khz); npubop
Crnekrpodoromerp-2000, Poccusi; Beckl ananutuueckue; konbda IpienMeiiepa; Boga OuHIleHHasl.

Pe3yabTaTsl M ux o0cy:kaenue. [IpuroToBrneHue IKCTpaKTa O3BYYMBAHUEM YIbTPA3BYKa.
10 T MEeNKOM3MEeNbYECHHOTO Ha MIAPOBON MEJBHHIICE M B3BEIICHHOTO Ha AaHAJTUTHUYECKUX Becax
nopomnka conoAaku 3amuiau 100 T BOABl OUMINEHHOHW, 3aMadyuBaiud B TeueHue 30 MHUHYT, 3aTeM
MOJIBEprajii BO3JCHCTBUIO yIbTpa3ByKa B YJIbTPa3BYKOBOM BaHHE B TeueHHe 10 MUHYT.

Temmnepatypa nogaepxuBaiack Ha ypoBae 48-50°C.

Pucynok 1 -Kopens cononku
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CwMmech mociie BO3ACHCTBHS YIBTPa3BYKOM OT(GMIBTPOBAIM OT TBEPIBIX OCTATKOB, (HIIBTPAT

obu1 IeHTpudyrupoBad B Tedenue 30 MunyT npu odopote 8000 06/MuH.

Pucynok 2 -BoaHblil 5KCTPAKT CONOIKHU

Jlnisi cpaBHEHHUsI COCTaBa HKCTPAKTUBHOTO BEIIECTBA IMOCIE BO3JCHCTBUS YIbTpa3ByKa, ObLI
n3ydeH ero Y ®d-crnekrp. YD-CekTp 3KCTpaKTa COJOJKH MOCIE 03By4YnBaHUs B TeueHue 10 MuHyT

IIPEJICTaBJICH HA PUCYHKE 3.

1A

[A4]

025

200 225 250 275 300 325 350 378 [nm]
Aheorbance

Pucynok 3 -Y® -criekTp MIMUuppru3MHOBON KUCIIOTBI

B 5TOM chekTpe MMeeTcs mojoca morjomeHus npu 258 mm [6], xapakrepmas s

TIIMIMPPU3UHOBOMN KUCIIOTHI.
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COOH
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%

OH

Pucynok 4 -I'muuuppusnHoBas KuciaoTa

3akirouenune. TakuM 00pazoM, SKCTPAKILMS C ITOMOIIBIO yIbTpa3ByKa B TedeHUH 10 MUHYT
JOCTaTOYHO I TOrO YTOOB! BBIAEIWIIOCH OOJIbIIEe IKCTPAKTUBHBIX BELIECTB B KOPHE COJIOJKH.
[TosBunace B Y®-cmekrpax Imojioca MOIVIOIIEHHs, OTBETCTBEHHass 3a  0oOpa3oBaHME

FJIHHPIppH?;HHOBOﬁ KHCJIOTBI B OKCTPAKTC KOPHA COJIOAKH.
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DEVELOPMENT AND VALIDATION OF A CHIRAL HPLC METHOD FOR THE
ENANTIOMERIC RESOLUTION OF (+) AND (-) ENANTIOMER IN BULK DRUG BY
USING POLYSACCHARIDE BASED CHIRAL STATIONARY PHASE

Baiipan I'oBpamma, Baiiner Maptun J{x.
JSS dapmarust kostemki (JSS xKoraphl O1TiM JKOHE FRIIBIME 3€PTTEYIIEP aKaIeMHUSCHI)

Y nxaramannanam, Hunrupuc, Tamwiaan, YHIicTaH

MOJUCAXAPUATEPTE HETI3JIEJITEH XUPAJb/Ibl CTALIMUOHAPJIBIK
®A3AHBI TAWIAJIAHA OTBIPBIIL, KOJEMI JOPLIIK 3ATTA SHAHTUOMEPJIIK
AHBIKTAY (+) JKOHE (-) DHAHTUOMEPJIEP YIITH XUPAJILIBI HPLC DICIH
93IPJIEY 'KOHE BAJTUJALIUSIAY

Bbaiipan I'oBpamma, Baiiner Maprun /I:k.
®apmaneBTuyeckuil Koyienxk JSS (Akaaemus BeICIIEro 00pa30BaHUs U HAYYHBIX

uccnenoBanuii JSS) VY nxaramannanam, Hunrupuc, Tamunnan, Uaaus

PA3PABOTKA U BAJUJALUS METOJA XUPAJIBHOM BIKX JJISI
9HAHTHUOMEPHOI'O ONNIPEJAEJEHMUA (+) A (-) DQHAHTHUOMEPOB B O BEMHOM
JEKAPCTBEHHOM CPE/ICTBE C UCITIOJIb3OBAHUEM XHUPAJBHON
CTAIIMOHAPHOM ®A3bI HA OCHOBE IIOJIUCAXAPHUIOB

Introduction: Orphenadrine citrate is chemically (£)-N, N-Dimethyl-2-[(o-methyl-a-phenyl
enzyl) oxy] ethylamine citrate. It is used to treat painful muscle spasms (spasm of skeletal muscles),
as well as the treatment of Parkinson’s disease. The salts of orphenadrine are available in two
varieties, namely hydrochloride and citrate. The hydrochloride salt is used for the treatment of
Parkinson’s disease while the citrates form as a skeletal muscle relaxant.

Keywords: Chirality, ICH, orphenadrine citrate, RP-HPLC, validation.

Method: In the present study, an isocratic reverse phase-HPLC method was developed and
validated as per ICH guidelines. The chromatographic separation was achieved on Phenomenex®
Lux Cellulose 1 (250 mm x 4.6 mm i.d, 5 m particle size) column using mobile phase system
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containing acetonitrile: 0.02M ammonium bicarbonate (75:25 v/v) at the flow rate of 1.0 mL/min,
and UV detection was carried out at 241 nm.

Results: The described method was linear over the range of 2 — 10 g/mL for () orphenadrine
enantiomers with a correlation coefficient (r2 = 0.999). The limits of detection and quantification
were found to be 0.50 g/mL and 2.00 g/mL respectively, for 20L injection volume. The recovery
study of orphenadrine from tablet formulation was found to be 102.21%. Orphenadrine standard
solution and mobile phase were found to be stable for at least 48h. The orphenadrine enantiomers
were well resolved with mean retention times of about 4.78 min and 6.00 min respectively.

Conclusion: The developed method was extensively validated and proved to be robust,
accurate, precise and suitable for analysis of orphenadrine enantiomers in tablet dosage form and

stability studies of orphenadrine.

V]IK 616-093
Duvvuru Prawin Kumar Reddy, Priyadharseni M S, and Vasanth Raj P.
Department of Pharmaceutical Biotechnology, JSS College of Pharmacy, Ooty, India
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Abstract. Among the most significant therapeutic developments in medical history are
antibiotics. The development of antibiotics has eased the burden on the healthcare system and other
systems by reducing hospital stays. However, the advent and pervasiveness of antimicrobial
resistance (AMR) has jeopardized many of these advancements. Research on antibiotic resistance
and the development of novel antimicrobial agents are both advancing. Phage therapy can be used
in conjunction with antibiotic treatment to address this issue. It uses a phage that occurs naturally to
infect and lyse particular microbes.

Crucial viruses that attack bacteria and are essential to microbial ecosystems are called
bacteriophages. Phages can be classified as filamentous (non-destructive), Ilytic (rapidly
destructive), or temperate (containing both lytic and lysogenic cycles). Plating, enrichment cultures,
filtration, and sampling are the methods used in the isolation of these viruses. The critical next step
is to comprehend host-virus dynamics and proliferation conditions.

Sewage samples were gathered for this study across various hospital settings in the Ooty area.
This process involved picking up wastewater samples from different locations and carefully
identifying them. The gathered samples were processed to separate and potentially characterize the
phage from the sewage. One can use these phages to combat antibiotic resistance. Additionally, a
phage library in the Nilgiris district can be established and investigated for potential future phage
display and therapy applications.

This work significantly advances our understanding of the phage variety, interactions, and
potential applications in the medical sciences by shedding light on the local microbial ecosystem in
the Nilgiris biosphere.

Keywords: Antimicrobial Resistance, Antibiotic Resistant Bacteria, Bacteriophage,

Wastewater/Sewage, Antibiotics, The Nilgiris District
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PREPARATION, CHARACTERIZATION AND ANTI-OXIDANT ACTIVITY OF
ZINC-GENISTEIN COMPLEX
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MHOJYYEHHUE, XAPAKTEPUCTUKA U AHTUOKCUJAHTHASA AKTUBHOCTb
INUMHK-TEHUCTEMHOBOI'O KOMIIJIEKCA

Abstract. Antioxidants are chemicals that help protect cells from damage that free radicals
can inflict. Free radicals have been linked to aging and a number of diseases because they can
damage DNA, proteins and cells. Metal-flavonoid complexes are being investigated for their
potential biological activities like anti-inflammatory properties. The bioavailability and biological
activity of flavonoids can be influenced by their interaction with metal ions. Flavonoids are a class
of polyphenolic chemicals involved in many biological processes. Zinc is an important trace
element required for many biological processes in the body, including wound healing, DNA
synthesis, immune cell activity and cell division. Genistein is considered a phytoestrogen due to its
similarity to the harmonic estrogens that have potential benefits the treatment of diseases related to
hormonal balance such as PCOS, menopausal symptoms and certain hormonedependent
malignancies. Potential health benefits of genistein include increased antioxidant activity, improved
bone health and cardiovascular benefits. Genistein has low oral bioavailability due to its low
solubility. This study on the synthesis of the zinc-genistein complex could improve the oral
bioavailability of genistein and stimulate the combined antioxidant activity of zinc.

Keywords: Anti-oxidants, Flavonoids, Zinc, Genistein, bioavailability.
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IMPROVEMENT OF BIOCHANIN-A ON COGNITIVE IMPAIRMENT IN
STREPTOZOTOCIN-NICOTINAMIDE INDUCED DIABETIC RATS
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BJIMAHUE BUOXAHUHA-A HA KOTHUTUBHBIE HAPYIHIEHUSA Y KPBIC C
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CTPEIITO30TOIIMH MEH HUKOTUHAMUANEH UHAYKIUSAJTAHFAH KAHT
JIUABETI BAP ETEYKYUPBIKTAPJIAFBI BUOXAHWH-A KOTHUTUBTI
BY3bITYJIAPFA 9CEPI

Abstract.The aim of the study is to investigate the possible effect of Biochanin-A on
diabetes-associated cognitive decline, learning and memory, and anti-oxidant parameters in diabetic
rats. Type 2 diabetes (T2D) was induced in Wistar rats by streptozotocin (60 mg/kg, i.p.) and
nicotinamide (120 mg/kg i.p.). Rats showing fasting blood glucose (FBG) >200 mg/dL, 7 days after
T2D induction, are selected. Test compounds and standard treatment were continued for 28 days.
The body weight and blood glucose were measured every week and the learning and memory were
assessed by Morris water maze and Y-maze in the 4" week in experimental animals. The rats were
sacrificed and the cerebral cortex and hippocampus from the brain for histological observations.
The oxidative stress markers and acetylcholinesterase inhibitory activity were estimated in brain
homogenates. Biochanin-A showed a significant decrease in escape latencies and an increase in
alteration behavior in learning and memory tests. There was significant normalization of brain

antioxidant enzymes compared to diabetic rats and Biochanin-A- A is beneficial in reducing
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oxidative stress experimental T2D, Chronic Biochanin-A treated rats showed a significant increase
in acetylcholinesterase inhibition activity and a significant increase in catalase, superoxide
dismutase, and glutathione enzyme levels, whereas, the level of lipid peroxidation significantly
decreases as compared to the diabetic rats. Biochanin-A-has shown that the extent of damage was
significantly diminished, with decreased vacuolization and decreased neuronal degeneration that is
characterized by less edema and swelling of neurons with intact cells. Based on these findings, it
can be claimed that biochanin-A significantly lowered the cognitive impairment in diabetic rats.

Keywords: Diabetes Mellitus, Cognitive decline, Biochanin- A, Learning & Memory,

Oxidative Stress
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«Kazaxcrancko-Poccuiickuiit Menununckuii Y auBepcutety, Anmatel, Kazaxcran

9KOJOI'MYECKUE ACIIEKTHBI B OBJIACTU ®APMAILINU

Annomauus

Ha cecoonswmnuii O0env papmayesmuueckas npOMbIULIEHHOCMb SGNIAEMC  OOHOU U3
KPpYNHEeUWuUx 6 Mupe, YUCIO0 MeOUKaMeHmos oocmueaem MHo2UX moicay. Bce smo eedem k
HEKOHMPOAUPYeMOMY NOCMYNJIEHUIO eKAPCMEEHHbIX NPenapamos U Omxo008 8 OKPYHCAIOULVIO
cpedy, Komopoe He2amuHo Glusien Ha 300P08be TI00el.

B oannou cmamve paccmampusaromcs knrouegvle acnekmol IKOA02UU 8 001acmu gapmayuu.

Knrwueevle cnosa: sxkonocus, gpapmayesmuyeckas npoMulULIEHHOCHb, 3d2psA3HeHUe, NoYéd,

6‘0()61, JleKapcneeHHble npenapamal

Aznabakieva K.A., Dotsenko E.A.
«Kazakh-Russian Medical University», Almaty, Kazakhstan
ENVIRONMENTAL ASPECTS IN THE FIELD OF PHARMACY
Annotation
Today the pharmaceutical industry is one of the largest in the world, the number of medicines
reaches many thousands. All this leads to an uncontrolled flow of medicines and waste into the
environment, which negatively affects people's health. This article discusses the key aspects of

ecology in the field of pharmacy.
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«Kazakcran-Peceit MenuuuHanbeik Y HUBepcuTeTi», Anmarsl, Kaszakcran
DOAPMALHUAIATBI DKOJOI'UAJIBIK ACIIEKTIJIEP
Annomauusn: oyzinei mayoa ghapmayesmurxa oHepkacioi anemoeai ey ipi onepracinmepoiy
Oipi b6orbin MabdwvLIA0bL, 0IPI-0IpMeKmepOiy canvl MulHOaean adamea oicemedi. Mymnviy 06api
ecipmKi MeH KanoblKmapovly Kopuiazan opmaza OaKuliaycvls mycyine akeneodi, O¥i adamoapobiy

OeHcaynvleblHa mepic acep emeoi.

byn  makanaoa

Kapacmuipuiiaobwl.

Kinm ce30ep: oskxonoeus, ¢hapmayeemuxa onepkacioi, nacmawny, monvlpak,

O0apmexmep

Gdapmayus

canacvinoazvl  JKONO2UAHBIY — Heei3ei  acnekminepi

¢y, Oapi-

Okonorndyeckue acnektel (tabmuna 1) B obmactu dapmammu B Pecnybmuke Kasaxcran

HUIrparoT BaXXHYIO pPOJib, TaAK KaK OHA CBA3aHa C IMPOU3BOACTBOM H HCIIOJIb30BAHUCM MCIUKAMCHTOB,

KOTOPBIC MOT'YT OKa3bIBATb BO3JIcHiCTBHE HA OKPYKaroIyro Cpeay U 4CjiOBCKa.

Tabmuma 1. OcHoBHBIE aciekThI [ 1]

Bri6pocs! B Boay u
MIOYBY

[Tpou3BoacTBO (papManeBTHUECKUX IPETAapaTOB MOXKET IPUBOIUTH K
BbIOpOCAM XMMHUYECKHX BEIIECTB B BOJAHBIE Y IOYBEHHBIE PECYPCHI,
YTO HEraTHBHO BO3EMCTBYET Ha SKOCUCTEMBI (pa3InyHbIC
OMOIIEHO3bI M OMOTOIIBI), KAUECTBO MUTHEBOM BOJIBI U Pa3IMYHBIX

IIPOJYKTOB

ynpaBJ’ICHI/Ie oTX0aaMu

Hananexamee ynpasienue u o0paboTka ¢papMaieBTUUECKUX OTXOJ0B
HMCIOT BaAXKHOC 3HAYCHUEC JJIA IMPCAOTBPALICHHUA 3arpA3HCHUA
OKPYXAaIOIEH Cpebl

Hcnons3oBanne OTO MOXET MPUBECTH K PaCIPOCTPAHEHUIO aHTUMUKPOOHOM
AHTUMUKPOOHBIX PE3UCTEHTHOCTH B OKPY>KalOIIEH cpelie

CpEICTB

DKOJIOrn4ecKue Heo6x011uMo MpoBOAUTH SKOJIOTUYECKHE UCCIETOBAHUS ISl OLIEHKU
VCCIIEIOBAHMUS BO3CUCTBUS (papMalleBTUYECKUX MPOU3BOCTB U MCIIOJIb30BaHUS

MEAMKAMEHTOB Ha OKPYKAIOIIYIO Cpery

3aKOHOIaTEIbCTBO U

B cdepe sxonmorum u papmanieBTHKN BaKHO obecrieueHne

peryJIMpOBaHHE COOJTIOZICHHSI CTaHJAPTOB M HOPMATHBOB, HAIIPABJICHHBIX HA OXPaHy
OKPYXKaIoIIei Cpebl

DKOJIOTHUECKH dapmareBTHYeCKIEe KOMITAHUN MOTYT CTPEMHTHCS K BHEIPEHHIO

000CHOBAHHBIE 0o0J1ee PKOJIOTHYECKH YUCTHIX MPOIIECCOB MPOU3BOICTBA U

MPOLIECChHI HCIIOIBL30BAaHHUIO 00JIee OE30MaCHBIX XUMUYECKUX BEIECTB
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IIPOU3BOJICTBA

OOGecnieyeHre YCTOMYMBON SKOJIOTMYECKOW TMPAaKTHKA B  (papMameBTHYECKON OTpaciu
SBIIIETCS BaXXHBIM AaCIEKTOM COXPaHEHHsI MPUPOIHBIX PECYpCOB M 30pOBbsS HACEICHUS B
PecnyOonmuke Kazaxcran. [lns 3Toro HEOOXOAMMO COBMEIIATh HWHTEPECHl 3KOHOMUYECKOMH
JEeSITeILHOCTH ¢ 3a00TOH 00 OKpY»KaloIeH cpeje.

JKOJIOTHYECKHE HccaeAoBaHusA B oOnactu ¢apmauuu TpedyeT CHCTEMaTHYHOTO H
OpraHu3oBaHHOro mnonaxoja. Crenyer NPOM3BECTH H3Yy4YEHHE BO3JEHCTBHUS (hapMalleBTHUECKON
UHIYCTPUU Ha OKPYKAIOIIYIO CPENY, OLEHKY 3KOJOTHYECKUX PUCKOB OT BHIOPOCOB B BOJY U IIOYBY,
aHaJIN3 BIMSHUS aHTUMUKPOOHBIX CPEICTB Ha AKOCHUCTEMBI M JIPYTHE AacleKThl, JIMTEPaTyPHBIH
0030p CYIIECTBYIOIIETO MaTepuaia, CO3/JIaHUE HCCIEIOBATEILCKOrO TUIAHA, BKIIOYAs METOAMKY,
MHCTPYMEHTBI M pecypchl. Takke, HEOOXOAMMO MPOBECTH cOOp MpoO, MOHUTOPUHT BBHIOPOCOB,
aHanu3 oOpas3loB BOJBI, MOYBBI M JAPYTUX DJIEMEHTOB OKPYKAIOIIEH Cpenbl, C MCHOJIb30BaHUEM
COOTBETCTBYIOIINX METOJIOB M CTATUCTUYECKHX WHCTPYMEHTOB. I[IpoBeneHue aHanm3a BO3MOKHBIX
HKOJIOTUYECKUX PUCKOB M pa3paboTKa PEeKOMEH A 110 YMEHBIICHUIO HETaTUBHOTO BO3/ICHCTBUS,
nyOnuKanmusi — pe3ylbTaToB, COTPYAHHMYECTBO C  3aMHTEPECOBAaHHBIMH  CTOpOHaMu  (C
(bapmalleBTUUECKUMU KOMIIAHUSIMHU, OpraHaMH BJIACTH M HETIPABUTEIbCTBEHHBIMHU OPTraHU3AIHSIMH ),
MOHUTOPHUHT U OOHOBJIEHHE MOXKET CIIOCOOCTBOBATh YIYUIIIEHUIO KOJIOTHUECKOU CUTYAIUH.

HccnenoBanuss B o0i1acTv (apMaleBTUYECKOM 53KOJIOTMU MOTYT COAEMCTBOBaTh Oosee

YCTOﬁqHBOMy Pa3BUTHIO OTPACIM U YMCHBUICHUIO HETATHUBHOI'O BO3JICHCTBUSA Ha OKPYKaromyro

cpeny. [2]
BeTepHHapHEIE NPENAPATEl M NEKAPCTEEHHEIE

fleka pCTBe HHblE Cpep,CTBa CPeACTBa, NPMMEHACMBIE ¥ IKMBOTHLIX B

KauecTBe KOMNOHEHTOR NUTAHKA

(IIIECEAZ BOTA ) . . “
—
(prida)

{ILpOIY KING AIEOTHORONCTRA)
Celberex03icTEEHHIE
/ Thonn \ EHBOTHEE
DIHIONONTYECKIE HencnonL 208 aHmLe
OCTATKIL IEKAPCTR

DHUDIOTIMECKIE
BHIENEHIL

BRIIENEHIA
: / L (cromr) L
‘ Kanammanss ‘

M\an Hapos
I
(yTenEar)
TTaomamar wig cdopa 1
XPAHERTIA MYy COPa
CHCTeMA OMICTEIL Ilomw
KAHATIS AL (volperit) \

Iheepag poga

Pucynok 1 - [lytu nocTymniaeHus JeKapCcTBEHHBIX CPEJICTB B OKPYKAIOILYI0 cpeny [3]
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B nenom B Mupe notpediieHne aHTHOMOTHUKOB HEYKIIOHHO PAcTeT, HECMOTPS HA CHIDKCHUE UX
MOTPeOJICHUs B Pa3BUTHIX CTPaHaX, TIe IPUHATHI 00Jiee )KeCTKUE HOPMbI UX TIPUMEHEHUs. [4]

CKopocTh MPOHUKHOBEHHS] aHTHOMOTHKOB B OKPYXKAIOLIYI0 CpPEAy BbIIIE, YeM CKOpPOCTb
snuMuHaIMUd. OHH COCTOSIT M3 TE€TEPOreHHBIX COEIWHEHUN C Pa3IU4HbIMH (YHKIIMOHAIBHBIMU
rpynrnaMu, OTBETCTBEHHBIMU 32 pa3Hble (U3UKO-XMMHUECKHUE CBOICTBA U MMOBEACHHUE B SKOCHUCTEME.
Hanuune ocTaToOuHBIX KOJTUYECTB AHTHOMOTHUKOB B OKPY>KAIOIIIEH Cpe/ie 3aBUCUT oT
(hapMaKOKMHETHYECKOTO  JeHCTBUS ~ aHTHOMOTHKOB.  CyIIECTBYIOT  pa3iWyYHbIE  KJIAcChI
aHTUOMOTHKOB, TakWe Kak aHTUOMOTHMKM C IUIOXOW OMOJOCTYNMHOCTBbIO (IepopajibHOE
BBEJICHUE), aHTHOMOTHKY, BBOAUMBIC MAPEHTEPAIBHO U BBIICTSIONINECS B )K€y JOUYHO-KUIICYHBIN
TPaKT, U AHTHOMOTUKH, HCIOJb3yeMble MPHU KOJUICKTUBHOM JICUYEHUU KUBOTHBIX. Hampumep,
HEKOTOpPhIC AHTHOMOTHKH, TAaKUE KaK TETPAIMKIUHBI, KOTOPhIE OOBIYHO WMCIOT HH3KYIO
OMO0CTYIHOCTH MPU MEPOPaATHLHOM IIPUEME, MOTYT OCTaBaThCS B JKEIYJOUYHO-KUIIIEYHOM TPAaKTe U
MOJIBepraTb KOMMEHCAIbHYI0O MUKPOOUOTY BO3ACHCTBHIO B TeueHUE OoJiee ATUTEIBHOTO EPUO/a,
4eM TIepUOJ JICUSHUs, W3-3a UX HeabcopOupoBanHOW ¢pakiuu. [lozxke HeabcopOupoBaHHAs
dpakiusi BBIACISACTCS B OKpyXKawilyro cpexy (cxema 1), rae OHA MOXET TNPOSBISATH
OHMOJIOTMYECKYIO0 aKTUBHOCTD.

AHTUOMOTHUKH, UCTIONIb3YEMbIE B TEPANUU JIOJIEH U KUBOTHBIX, MOMAAAIOT B OKPYKAIOUIYIO
cpeny ot 40 mo 90% (B 3aBUCHUMOCTH OT KJIacca IMpernapaToB) BBEJAEHHOH 103bl. AB BBIBOASTCS C
dbexkanus MU U MOYOM B BHJIE HCXOJHOTO COEOWHEHHUs - B akTHUBHOW (opme. Hcmonbp3zoBanue
OOJBIIUX KONUYECTB AHTUOMOTHMKOB B >KMBOTHOBOJACTBE MOXXET MPHUBECTH K 3arpsi3HEHUIO
arposkocuctembl.  Jlpyras  mpoOiema  BO3HUKAaeT U3-32  HEMPABWIBHOW  YTUIU3ALUU
HEUCIIOIb30BAHHBIX JIEKAPCTBEHHBIX CPEJCTB IyTeM HX cOpoca B KaHanmuzamuio. OctaTku
AHTUOMOTUKOB OKa3bIBAIOT HETaTUBHOE BIIMSIHHE Ha 37I0pOBbE YEJIOBEKA —
3a c4eT MOTpeOIeHHUs 3apaKEHHBIX MPOIYKTOB MUTAHUS U BOJIbI, BKJIA/la B YBEJTMYCHUE MOMYIISIIUN
PE3UCTEHTHBIX OaKTepHil U MOAIepKaHNe CEIEKTUBHOTO JaBIICHUSI.

OcTtaTky aHTHOMOTHUKOB MOTYT TIOTJIOIMIATHCS PACTEHUSMH, Hapymas (QU3HOJIOTHYECKUE
MPOIIECChl W BBI3BIBAsl TMOTCHIMAIBHBIE JIKOTOKCHUKOJOTHYeCKHe 3(PQeKThl. bbumm mpoBeaeHbI
MHOTOYHCJICHHBIE TECTHl HA XPOHUYECKYIO M OCTPYIO TOKCHYHOCTH, KOTOPHIE BBISIBUJIM BIIASHUE
aHTHOUOTHKOB Ha (POTOCHHTE3 M MUTOXOHAPHUHU, UTO, BEPOSITHO, OOBSICHSETCS OaKTepUaIbHBIM

MIPOUCXOXKACHUS XJIOPOILUIACTOB M MUTOXOHAPUH [5].

Cnucok Jureparypsl
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lanaeBa /I., 3o10ToBa M., Mycadexos K. T., Kapa6aeBa A. H., Opna6aeBa C. K.
«OKMA» AK, IemMrenT, Kazakcran
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KOBAJIBIK OKBITY-3EPTTEY K¥3bIPETTUIITI'TH KAJIBIIITACTBIPY TOCIJII

PETIHJE

BBenenne. B coBpeMeHHOM BbICIIEM OOpa30BaHUU METOJ IPOEKTHO-OPHEHTHPOBAHHOIO
oOyueHusi oOecreynBaeT MOArOTOBKY KOHKYPEHTOCHOCOOHBIX —crenuanucTtoB. [IpoekTHoe
oOyueHue ObUIO BHEAPEHO Mo auciuiuinHe «DapmaneBTHuecKas XUMUsS» JUisl GOpMUPOBAHUS Y
CTy#eHTOB  OakanaBpuata  oOpa3zoBaTenbHOH  mporpamMmbel  «®Dapmanus»  KOMIETEHUIUH
uccienoBaress B 0071acTi KOHTPOJIS Ka4eCTBA JIEKAPCTBEHHBIX CPENICTB.

B coBpemeHHON MenuIIMHE JEKapCTBEHHBIE Ipenaparbl PaCTUTEIBHOTO MPOUCXOXKICHUSI
NPUMEHSIIOTCS  O4YeHb IIHUPOKO. DTO OOYCIOBJIEHO HEKOTOPHIMH WX TMPEUMYIIECTBAMHU:
0€30MMacHOCTh, IIMPOKUH CHEKTP JCHCTBHS OHOJOTHYECKU AKTHBHBIX COCIUHCHUH W HH3Kas
94acTOTa MPOSIBIICHUS TOOOUHBIX 3()(PeKTOB.

Hamm uccnenoBanusi mOCBsIIEHBl U3YYEHUIO XMMUYECKOTO COCTaBa U MOKaszaTesei KayecTBa
BOJHBIX W BOJHO-CIIUPTOBBIX H3BJICYCHHH U3 PACTUTENBHOTO CHIPhS B paMKax MPOEKTHOTO
oOyuenus. O0bekTaMu ucciienoBanus sBuuck Hypericum Perforatum u Taraxacum Officinale,
KOTOpBIC OTJIMYAIOTCS IIMPOKUM CHEKTpoM (apmakonoruyeckoro aedctBus (Shikov A. N. et al,
2022).

Heas wuccaenoBanusi. lccinenoBaHue HACTOMKM 3Bepo0Os M HACTOA OJyBaHUMKa Ha
coJiep;kaHue OMOJIOrMYECKH aKTHBHBIX BEIIECTB M HEKOTOPBIX MOKAa3aTeleld YHCTOTHI.

Marepuanbl u MeToabl. B paboTe ncrnonap30Banuch cTaHAapTHBIE 00pa3ibl pyTuHa (Sigma-
Aldrich, Merck, I'epmanus) u naboparopHsle 00pa3iibl HACTOMKHU 3Bepo00s M HACTOS OJYyBaHUMUKA,
cnekrpodoTomerp CP-2000 (PPD), kBapreBble KIOBETHI C TONIIMHON ciiost 10 MM, MOTEHIIMOMETP
pH-150MA (P®) pacTBOpUTENHN U PEAKTUBHI KATETOPUH «X.9.» H «U.J1.2.».

PesyabTraTthl U o0cy:xkaenme. lccinemnoBaHbl Takue IOKa3aTead KadyecTBa OOBEKTOB
UCCIIeIOBaHMsI KaK Moka3aTenb PH u3BneueHuil u ompeneneHue cyxoro ocrartka. Ilokaszarens pH
HACTOWKH 3Bepobos coctaBuia 4,3+0,2 a comepkanue cyxoro ocratka — 1,783%, aHanoruuHo aiis
HacTos oayBaHuMKa - PH 5,2+0,2 u 7.12% cyxoro ocraTka.

UccnenoBanbl Y®-CrieKTpsl JTaHHBIX OOBEKTOB C IIEIbI0 BHIOOpA aHATMTHYECKOW JIMHBI
BOJIHBI JJISl UX WACHTU(HUKAIMM U OOHapyXeHus: OMOJOTMYECKH AaKTUBHBIX COeIUHEHMH. bpum
nojrydeHbl Y®-CIeKTpsl BOJHO-CIMPTOBBIX PACTBOPOB HCCIEIYEMOr0 pacTBOpa 3Bepo0os B
CpPaBHEHHMU CO CTaHJAPTHBIM o0OpasuoM pytuHa. [lo pesynbrataMm crnekTpoOTOMETPUPOBAHUS
MoJTydeHa KpuBas TIOTJIOIMICHHWs] HACTOMKK 3BepoOosi B nuama3zoHe BoiaH 200-400 =M,

aHAJTMTUYECKUI MaKCUMYM HaOII01aeTCs MPU JJIMHE BOJIHBI 37542 HM.
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HccnenoBanuss Y®-ClIeKTpOB BOAHBIX HU3BJICYCHHM OJYBaHYMKA JICKAPCTBEHHOIO B
nuana3one BojaH 200-600 HM mokasany aHAJIMTUYECKUM MakCUMyM IpH JUIMHE BOJHBI 590+2 HM,
YTO COOTBETCTBYET JaHHBIM KO(EWHOH KHCIOTBHI, COIJIACHO JIUTEpaTypHbIM HcTouHuKaM (I'D
Pecniyonmuku benapycs, 2007).

3ak/royenue. B pamMkax npoekTHOro o0y4deHus mo papManeBTUUECKOH XUMHUH UCCIIEOBAHbI
TaKMe TIOKa3aTelIM KauyecTBa HACTOMKM 3Bepo0OsS MPOIBIPSIBICHHOIO M HACTOS OJyBaHUMKa
JICKapCTBEHHOTO, Kak ToKa3zarenb PH M ompeneneHue cCyxoro ocraTka, Takke H3ydeHbl Yd-
CHEKTpPbl JaHHBIX OOBEKTOB, KOTOPHIE MOJITBEPAUIN HAIUYUE TaKUX OHUOJIOrMYECKH aKTHBHBIX
BEIIECTB, KaK (pIaBOHOUIBI (TI0 PYTUHY) B HACTOIKe 3Bep000s U (PEeHOTOKHUCIOTHI (10 KOoQeiHoi

KHCJIOTE) B HACTOE OJyBaHUYHUKA.

YK 615.19
Ilynarosa JI. T., Kyaues O. A., IxanunoB ®. C

Alfraganus university, TamkenT, ©30ekcTan

CAPAIITAMAUJIBIK 3EPTTEYJIEP YIIHIH BUOJIOTI'USJIBIK
CYUBIKTHIKTAPIAFBI CHAMCTAP MEH AHTHJIENIPECCAHTTAP/IBI
AHBIKTAYJAAFBI TAJIJAYAbIH ®U3UKA-XUMUSAJIBIK OAICTEPI

Annomauus

Maxanaoa capanwvlivlk 3epmmey YuliH OUONOUANLIK CYUBIKMBIKMAPOAzbl 0amoeyiuumep
MeH aHMUOEenpeccaHmmapobl aHblIKmayod QU3UKA-XUMUSANLIK Manoay 20icmepin NpaKmuKaiblk
KONOaHyobl 3epmme)y OOUbIHUA IKCnepumenmmix Oepekmep keamipineen. Ocbl 3ammapobl
ouono2usnblK mekmi 00vekminepoen oKuwayiay aoicmepin a3ipieyoe anvblHean Hamudicenepoi 00au
api nailoanany MakcamvlHOa 3epmmenemin npenapammapovly d1eKmporummepoiy 601ybl MeH
IKCMPAKYUsL HCULNICTHIY acepi 3epmmeoi.

Kinm ce30ep: moxcukonocusanvly capanmama, NCUXOAKMUSMI 3ammap, CUHMEMUKAIbIK

KaHHAOuHouomap damoeyiuimep, AHMUOEnpeccaHmmap, Xxpomamozpagus, 31eKmpoaum.

IIynarosa JI.T., Kyaues O.A., Kanunos ®@.C

Alfraganus university, r. TamkeHT, Y30ekuctan
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OU3NKO-XUMHNYECKUE METO/bl AHAJIU3A ITPU ONTPEAEJIEHUA
CITAMCOB U AHTHJIEIIPECCAHTOB B BMOJIOT MYECKUX )KUJAKOCTAX IS
3KCHEPTHBIX UCCJEJOBAHUI
Annomauusn
B cmamve npeocmasnenvl dxcnepumenmanvhvie OaHHble HO  U3VUEHUIO  B8ONPOCO8
NPAKMU4ecKo20 NpUMeHeHUus UIUKO-XUMULECKUX MemOo008 aHaIu3a npu OnpeoeieHuu cnaucos u
AHMUOENPeccanmos 8 OUONOSUHECKUX HCUOKOCMAX Ol NPOBeOeHUs IKCHEPMHBIX UCCIe008aHULL.
H3zyueno enusHue npucymcmeusi 21eKmpoIumos U KpAmHOCMU IKCMPAKYUU — U3YHAeMbIX
npenapamos, ymoovl 8 OalbHeluuleM UCHONb308aMb NOJIYYEHHble pe3yibmamvl npu paspadbomke
MemOoO08 U30IUPOBAHUSL IMUX BeUeCm8 U3 00BEKMO8 OUONOSULECKO20 NPOUCXOHCOCHUSL.
Kntouegvie cnosa: moxcuxkonocuueckas — IKCnepmusda, HCUXOAKMUBHblE — Geujecmad,

CuHmemuyeckue KaHHabuHouowvl cnaﬁcw, aHmudenpeccaHmbl, xpomamoepaqbuﬂ, IIeKmpoum.

Pulatova L.T., Kuliyev O.A., Jalilov F.
Alfraganus university, Tashkent, Uzbekistan

PHYSICO-CHEMICAL METHODS OF ANALYSIS FOR THE DETERMINATION
OF SPICES AND ANTIDEPRESSANTS IN BIOLOGICAL FLUIDS FOR EXPERT
RESEARCH
Annotation
The article presents experimental data on the study of the practical application of
physicochemical methods of analysis in the determination of spices and antidepressants in
biological fluids for expert research. The influence of the presence of electrolytes and the extraction
frequency of the studied drugs was studied in order to further use the results obtained in the
development of methods for isolating these substances from objects of biological origin.
Keywords: toxicological examination, psychoactive substances, synthetic cannabinoids spice,

antidepressants, chromatography, electrolyte.

Pacmmpenue kpyra BeIIECTB, H3y4aeMbIX B OOJACTH TOKCHUKOJOTHH, HEOOXOIUMOCTh
TOYHOTO, OBICTPOTO OMpEAeNIeHUs OSTHUX BEIIECTB C KAUYeCTBEHHOM M KOJMYECTBEHHOW WX
XapaKTEPUCTUKON, TPEOYIOT HAIBHEHIIET0 COBEPIICHCTBOBAHUS METOJIOB CYyAeOHO-XMMHYECKOTO
uccienoBaHus. bonbllioe 3HaueHWE UWMEET BHEApPEHHWE HOBBIX, Ooyiee TOYHBIX U Oojee

SKOHOMMYHBIX (B OTHOILEHUHU 3aTpaTbl BPEMEHM, TPyJa M PEaKTUBOB) METOJOB MCCIIEIOBaHUS.
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BaxxHo OTMETHUTh, YTO TIpM BHEAPEHHWU HOBBIX METOJOB aHalM3a, OCOOCHHO XHMHKO-
TOKCHKOJIOTHUECKUX AaHAJHM30B, HeNb3sd 3a0biBaTh 00 OCOOCHHOCTAX CyIEOHOH XUMHU:
HEOOBIKHOBEHHOM MHOT000pa3ui OOBEKTOB HCCIENOBAHMS, HEOOXOIMMOCTHU IPEABAPUTEIBHOTO
M30JIMPOBAaHUSI MHUHHUMAJIbHBIX KOJMYECTB HCKOMOIO BellecTBa (HApKOTHUKOB, JIEKAPCTBEHHBIX
MpernapaToB) M3 OONBIIOTO KOJWYECTBA OMOJIOrMYECKOTO MaTepuana U Hallidhe HCCIeAYyeMbIX
BEUIECTB, KaK IPaBWJIO, HE B YHCTOM BHUJIE, a B NPUCYTCTBUM CIOKHOTO KOMILIEKCA
COIIYTCTBYIOIIUX €MY [IOCTOPOHHHUX BEIIECTB.

HapkoTukun — aHamorm — 53TO HOBBIM KJacC BELIECTB, KOTOPBIE SBISAIOTCS IPEIMETOM
3M0YNOTPEONIeHUsT W TIPEICTABISIIOT COOOW CHHTETHYECKHE aroHHUCThl KaHHAOWHOMJIHBIX
penientopoB. /laHHbIe BelecTBa 100aBIAIOTCS B TPaBsiHbIE CMECH, KOTOPBIE CYILIECTBYIOT Ha PHIHKE
MoJlT TOProBol Mmapkoil «Cmaiic» - OpeHJ TpaBSHBIX KYpUTEIBHBIX CMeECeW, 00JaJaronmx
MICUXOAKTUBHBIM JIEHCTBUEM, AHAJOTUYHBIM JEUCTBUIO MapuxyaHbl. OHU MpPEACTaBIAIOT COOOM
Pa3HOBUJHOCTb TPaBSIHOM  CMECH, B COCTaB KOTOPOM BXOJSAT CHUHTETUYECKHE BEIIECTBA,
SHTEOTEHBI (PacTEeHHUs, B COCTAaB KOTOPBIX BXOJAT BEIIECTBA IICUXOAKTUBHOTO JEUCTBUS) H
OOBIKHOBEHHBIC TpaBbl. [IpocTOll XMMHUUYECKOW KiIacCH(UKAIMH SHTECOTCHOB HE CYIIECTBYET, T.K.
[ICUXOAKTUBHBIMU SIBJISIFOTCS MHOTO PA3JIMYHBIX CTPYKTYPHBIX BUJIOB QJIKAJIOUJIOB, TEPIIEHOUIOB,
AMUHOKHCIIOT U KyMapHUHOB.

Ha cerognsimHuii 1eHb, HE MEHEE aKTyaJbHOM MPOOJEMON CTAaHOBUTCS PACIPOCTPAHECHHE
JIETPECCUH, BBI3BIBAIOLICH COCTOSIHUE TPEBOTH, OECHOKOMCTBA, a TaKKe CEepbE3HbIE HAPYLICHUS
3I0POBbS, YTO 3HAUUTEIBHO CHI)KAET KAYECTBO MOJHOLEHHOM JKU3HU YeJIOBEKa B COBPEMEHHOM
obmiectBe. Hambosnee BeposSTHONW TPYyNION puCKa SBIAIOTCS JIOAM, WMEIOIIUE pa3TuYHbIe
comaruyeckue O0ose3Hu. K OCHOBHBIM MNpHU3HAKaM JENPECCUH MOXHO OTHECTH IOJaBICHHOE
HAacCTpOEHHE, yTpaTa MHTepeca K JKU3HH, HapyIIEHWE CHa, MOBBILICHHE pa3Ipa’KUTEIbHOCTH, a
TaK)Xe CyMUUIaTbHbIE MBICIH.

JlexapcTBEHHBIE CPEJICTBA, HA3HAUAEMBIE JIJISl KOPPEKIUU IaHHBIX PACCTPONUCTB, OTHOCATCS K
Ipynne aHTUIENPECCAaHTOB M B HACTOAIIEE BpeMsl, SIBIAIOTCS Hauboyiee BOCTPEOOBAHHBIMU
JIEKapCTBEHHBIMU TIpenapatamMu. B To ke BpeMs, aHTHUIENPECCAHThl OTHOCSTCS K TIpyIIe
TOKCHYHBIX TICUXOTPOIHBIX BemecTB. HeoOoCHOBaHHOE NpPUMEHEHHE AaHTUIEIPECCAHTOB Kak
CaMOCTOSITENTLHOTO JIEKAPCTBEHHOTO Tpernapara, Tak ¥ B KOMOWHAIMU C IPYTHUMH TMpenaparamu,
HEPEJKO CTAaHOBHUTCS NMPUYMHOM OCTPHIX OTPABJICHHA W WHTOKCHUKAIIUN C JICTAJILHBIM HCXOJIOM.
Cnenyer OTMETUTb, YTO JOJS HEMEIUIMHCKOTO YIOTpeOJIeHHs MpenapaToB  TPYIIIbI
AaHTHJICTIPECCAHTOB JIOBOJILHO 3HauMTeNnbHa. OTpaBlieHHs aHTHACTPECCAHTaMU 3aHUMaioT 3-4

MECTO CpeAM OTpaBJICHUN JIETraJbHBIMM (ANTEYHBIMHU) JIEKApCTBEHHBIMM npenapatamu. Kpaiine
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TSKENBIM OCJIOKHEHMEM SIBIISIETCSI Pa3BUTUE 3JI0KAYECTBEHHOI'O HEMPOJIENTUYECKOIO CHHAPOMA,
JIETAILHOCTD MIPU KOTOPOM Jocturaet 15-22% [1].

VYuutbiBass  BbIIIECKa3aHHOE, OOBSICHIETCA HEOOXOAWMOCTb TOrO, YTOOBI ~ METOJbI
UCCIIEIOBaHMS, 1a)Ke JOCTaTOUYHO alpoOHpOBaHHbIC B aHAIIUTUYECKOM XUMUH, 0 PUMEHEHUS AJIs
CyneOHO-XMMHUYECKOTO aHaiu3a ObUIM TMOABEPTrHYTHI IMPOBEPKE U OIEHKE MPUMEHUTEIBHO K
OMOJIOTHYECKOMY MaTepUally U B psJIe CIydyaeB U3MEHEHBI M MPUCIIOCOOJICHBI K YCIIOBHSIM, a TaKXKe
TpeOOBAaHUSAM XHMHUKO-TOKCHKOJIOTHUECKOro aHanu3a. Ha cerogusmnuii jaeHs, Haubojee
aKTyaJIbHBIM SIBJISIETCS pa3pabOTKa pa3iIMYHbIX MOIXO0J0B U METOJOB ONpPECICHUs KOHIEHTpAui
B OMOJIOTHYECKHUX KHUJIKOCTSIX U PACTUTENbHBIX OOBEKTaX «CHaiicoB», KaK HOBBIX MOIU(UKALUN
IN3ailHEPCKUX HApKOTMKOB, TaK M AHTUJCIPECCAHTOB, 00JAJarOIIMX CIIOCOOHOCTHIO BBI3BIBATH
«ounonsapHbii 3hdexT». K TakuMm MeromaM MOXKHO OTHECTH Xpomarorpaduueckue [2-3, 14],
cnekTpodoToMeTprueckueM [4], uMMyHoJorudeckue [5-6] u ap.

K mnepeunto o0s3arenbHBIX TpeOOBaHUM, NPEOBABISIEMBIX K METOJAM aHajiu3a Ipu
IIPOBEJICHUU HCCIICJOBAaHUM B KIMHUYECKOW IPAKTUKE, MOXXHO OTHECTU YYBCTBUTEIBHOCTb,
OKCIPECCHOCTh, TOYHOCTh, CEJIEKTHBHOCTh, BO3MOXXHOCTh paboTaTh € MalbiIM 00BEMOM
Ouomatepuana, a Takke CTOUMOCTh aHanu3za [7]. [IpumeHenrne MUKpOOHMOIOTHYECKUX METO/I0B, KaK
MIPAaBUJIO, OTPAaHUYUBAETCS UCCIIEIOBAaHUEM CPEACTB-aHTUOMOTUKOB. Hannune xapakTepucTHyecKux
OCOOCHHOCTEM XUMHUYECKOIO0 CTPOEHHUS TpenaparoB, TAaKUX Kak, MPUCYTCTBUE AaMHHO- U
THUIPOKCUTPYIIIT B MOJEKyJaX aHTUOMOTMKOB M  HMMMYHOJIETIPECCAHTOB  0O0YCIIaBIMBaET
BO3MOYKHOCTh OOpa30BaHUS OKPAIICHHBIX KOMIUICKCHBIX COEAMHEHUH C COJSMHM  TSDKENBIX
METAJUIOB, KOTOPBIE MOT'YT OBITh OOHAPYKEHBI CIIEKTPAIbHBIMU MeTo1aMu [8].

B HacTosmiee Bpems, Ui pelIeHHs 3a7ad XHMHUKO-TOKCHMKOJIOTMYECKOTO MOHHUTOPHHTA
UCIOJIB3YIOTCS  BBICOKO3(DEeKTUMBHAs  JKUAKOCTHas  xpomarorpadus [3, 14], razoBas
xpomarorpaduss  [2], Tra30XKHAKOCTHasg  Xpomartorpaguss C  Macc-CIEKTPOMETPUUYECKUM
nerektpupoBaHueM [9-11]. OcoOblii HHTEpecC W MNPaKTHYECKYI0 3HAYMMOCTh HMEIOT Macc-
CHEKTPOMETPUUYECKHE METO/IbI, TPUMEHSIEMBIE IPHU ONPEACTICHUH «CIACOB» U aHTHUJIEIIPECCAHTOB B
Pa3IMYHBIX OMOJOTHYECKUX U PACTUTENbHBIX 00BEKTaX.

Macc-ciekTpoMeTpus sIBJIsIeTCsl GU3NKO-XUMHUECKUM METO/IOM aHallu3a, B OCHOBE KOTOPOIO
JISKUT TepeBOJI KOMIIOHEHTOB MPOObI B MOHU3UPOBAHHYIO (DOPMY C MOCIEIYIOUIMM pa3/iefieHHeM U
perucTpanmen MmoyIoKUTENbHBIX UM OTPUIIATEIbHBIX HOHOB. Macc-CHeKTp SBIJISETCS MoKa3aTeleM
MOJIEKYJISIPHOM Macchl COEIMHEHUS, a TaKXkKe COAEPKUT UH(POPMAIIUIO O €r0 COCTaBE U CTPYKTYpE.

I[JBI MOJIYYCHHA MaCC-CIICKTpa HCOGXOI[I/IMO BBCCTHU O6p8.3€].l B UCTOYHUK MOHOB, 3aTCM IICPCBCCTU

71



KA3AKCTAH MEJJHI[HHA KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 yevin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,
€ro MOJICKYJIBI B 3apsiKeHHYI0 (OpMY, pa3IeTUuTh HOHBI 10 MaccaM U 3apEeTUCTPUPOBATH UX MACCHI
Y KOJIMYECTBA.
[TpunnunuanpHas OJ0K-CXeMa Macc-CIIEKTpOMeTpa MIpeacTaBieHa Ha puc. 1. OgHako, s
peuieHus OoJiee CIOXKHBIX 3a7ad, CXeMa JaHHOIO Ipoliecca TaKkKe MOXKET ObITh 3HAYUTEIBHO

ycioxxHeHa [92].

Cucrema || Honuzanus || Pasgenenue |[p| Peructpamus || OOpabGotka || Cmekrp
BBOJa HOHOB uH(popManuu

D L < n 5 - @
2

Komnerorep

Pucynox 1-bnok-cxema macc-criekTpoMeTpa

[Ipu pa3paboTke HOBBIX METOJIOB HW30JMPOBAHMSA TMPEANOYTCHHE OTHAETCS METOJHKaM,
MO3BOJISIFOIIAM UACHTHU(DUIIMPOBATh MAKCUMAJIbHO MIMPOKUN KPYr aHAIWTOB B OJHOW MpoOe s
WCIIOJIb30BaHUSI BCEX AHAIMTUYECKHX BO3MOXKHOCTEH HOBBIX TMpuOopoB. s ompeneneHus
HapKOTHKOB-aHAJIOTOB, a TAaKXe JICKAPCTBEHHBIX IIPEMapaToB B CJIOXKHBIX OHOJOTHYECKUX
MaTpulax (maa3Ma KpoBH, Moua), 0CO00€ BHHMAaHHME YJIEISIeTCS BHEIPEHHIO B TMPAKTUKY
TOKCHKOJIOTHYECKOTO  aHallu3a BBICOKOCEJIIEKTUBHBIX, YYBCTBUTEJIBHBIX, KOMOMHHPOBAHHBIX
MeTonoB aHanmuza, Takux kak [ X/MC u BOXX/MC, no3BoJSIONINX HCIIOJIb30BATh HOBBIE
MIPOTPECCUBHBIE IKCIPECCHBIE METOJIMKH MOJATOTOBKU MPOO BHYTPEHHUX OPTraHOB, PACTUTEIHHBIX
OOBEKTOB I OOHApPYKEHUS Pa3NUYHBIX HAPKOTUKOB W HX AHAJIOTOB BMECTO TPAIUIIMOHHO
WCIIONB3YEMBIX ~METOJIOB  M30JUpOBaHUs. JlaHHBIE METONBI  XapaKTEPU3YIOTCS  BBICOKOM
CEJICKTUBHOCTBIO OMpENETICHUsI aHaJluTa W JOCTaTOYHO HH3KUMH TIpenesiaMd OOHapyKEHUS.
OpHako, CI0KHOCTh OMONOTUYECKOW MATPHUIBl MOXKET BBIAABATh PAJl MPOOJIEM MPHU ONpeAeTeHUN
BBIIIIEYKA3aHHBIX BEIIECTB, B YAaCTHOCTH, MOJABJIEHUE WOHU3ALMH, YCWICHHE AHAJIUTUYECKOTO
CUTHAJIA, TIJI0Xask CXOIUMOCTh PE3YJIBTATOB JJIs1 00pPa3IOB MATPHUIIBI PA3IMUYHBIX TOHOPOB.

[Ipu pa3paboTke METOAWK OIpPEACICHUsS «CIAaWCOB» M aHTHJICTIPECCAHTOB B OOBEKTaX
pacTUTensHOrO (TpaBbl) M OMOIIOTMYECKOTO MPOMCXOXKICHHUS (KPOBU, MOYE), 4acTO BO3HUKAIOT
mpoOJieMbl, CBSI3aHHBIE C MEMIAIONIMM BO3JCHCTBHEM OWOJIOTMYECKOM MATpHUIlBI Ha Macc-
CIIEKTPOMETPHYECKOE ONpeneiieHne aHaIUTOB. Ha CerogHsmHui JeHb, BBIABICHHE MOJOOHBIX
mpoOjieM W TOWCK TyTeH WX YCTpaHEHHWs, BEChbMa aKTyaJbHBI, T.K. C IEIbI0 00X0Jla 3aKOHOB,
3aMpelaouX PACIPOCTPAHEHUE HAPKOTUUYECKUX CPEICTB, CO3JAI0TCS MPOU3BOJIHBIE COCTUHEHUS

AAaHHBIX HAPKOTHKOB B BUJAC UX aHAJIOI'OB. Takue MPOU3BOAHBIC UMCIOT 3HAYUTCIILHLIC PA3JINIUA CO
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CTPYKTYpOM HCXOAHOM MOJIEKYJbI, YTO JI€J1a€T HEBO3MOXKHBIM MX OIPEIECICHHUE IMPU ITOMOIIU
CTaHJAPTHBIX MOAXOA0B. B CBA3M C TeM, YTO CTPYKTypa MOJIEKYJbl IIPOU3BOJHBIX HAapPKOTHUKOB-
aHaJIOTOB (CHaichl) CX0Ka CO CTPYKTYpPOW MOJIEKYJbl HCXOJHOTO COCAMHEHHS, TO OHH MOTYT
JaBaTh OJMHAKOBBIE BTOPUYHBIE HOHBI M HEUTpaJIbHbIE (DPArMEHTHI.

ABTOpel pabor [15, 16] CBHUAETENBCTBYIOT O TOM, YTO MATPUYHBIA 3IPHEKT SBISETCS
IIPUYMHON PA3JIMYHBIX NOKa3aHUM B OTKJIMKAX OJHOIO U TOTO K€ ONPENENIIEMOr0 KOMIIOHEHTA B
CPaBHHUTEJIFHOM AaCIEKTe MOJTOTOBJICHHBIX K aHAIN3y OOpa3loB B OHMOJIIOTMYECKOM OOBEKTEC U B
YICTOM PacTBOpPUTEJIE.

B pesynbrare um3MeHeHuid Xxapakrepa (GOpMHpOBAaHUS U MCHApEHUs Karelb pacTBOpa,
00YCIIOBJICHHBIX PUCYTCTBHEM HEJICTYYHX WA MAJIOJIETYYHX COSAMHEHUH, TaKue HOHU3AIIMOHHbIE
3¢ eKT MOTYT MMETh MECTO KaK B JKHIKOW, TaK M B Ta30BOi (asze, BIHsS TEM CaMblM Ha
KOJHMYECTBO 3apsDKEHHBIX HMOHOB, JOCTHralmux nerekropa [17]. Ha ceromnsamuuii neHs,
CYLIECTBYIOT pa3lIMYHbIe BEPCHUM MEXaHHU3Ma MOJABICHHUS MOHU3ALNUU, OOJNBIIMHCTBO U3 KOTOPBIX
XapakTepHO ISl ABYX HaWOOJee MCIIONBb3YEeMbIX XPOMAaTO-MacC-CIIEKTPOMETPUYECKUX METOOB
MOHM3ALMH: 3JIEKTPOPACTIBUIMTEIbHON U XUMUYECKON HOHU3ALUU PU aTMOC(EPHOM JaBJICHUU.

YuuThiBas BBIIICU3IOKEHHOE, B HACTOsIIEed paboTe MpeIcTaBiIeHbl HCCIEIOBAaHUS 10
M3YYEHHUIO TOKCHKOJOIMYECKHX MAapKepOB JUIS OIpENeNIeHUs] CUHTETHYECKUX KaHHAOMHOMJIOB—
«CIIaliCOB» M aHTUJECIPECCAHTOB U pa3pabOTKU METOJUK X OOHApYKEHUs B PA3JIMYHBIX 00BEKTAX
B XOJ/I€ PYTHHHBIX aHAJIM30B MPH SKCIIEPTHBIX UCCIIETOBAHUSIX.

Marepuanabl U MeTOAbl MCCJIeA0BaHUsl. B sKcrepuMeHTax MCIOIb30BaJM BHYTPEHHHE
opranbl (Te4YeHb, MOYKH, >KEIYIOK, KHIIEYHUK) M OHOJOTMYECKHE HUJIKOCTH (KpOBb, MOYa),
pacTUTeNbHBIE KypUTEIbHBIE CMECH B IIETSAX WACHTH(HKAIMKA CHHTETHYECKUX KaHHAOWHOWIIOB —
«cnaicely, uaentuduimupoBanusix kak NM-2201, 5F-PB-22, AB-Chminaca, MA- Chminaca, AB-
Fubinaca, monyuennsie B OKI[ MBJl Pecnybnukun VY36ekuctan. Kapbamazenun, nempecc,
MapOKCETHH, CEPTPaNInH, (paBepHH, (IIyOKCETHH U MX pabouue CTaHIapTHBIE 0Opa3Ibl.

IlosryuyeHHble pe3ybTaThl M UX 00cyxkaeHue. brosornueckie MaTpullbl, NPeACTABISIONINE
co0Oi CIIO)KHBIE CMECH SHJOTEHHBIX KOMIIOHEHTOB, TaKUX Kak O€JOK, COJM, JIUMUIbI, MOTYT
B3aMMO/ICHCTBOBATh C aHAIUTAMH B MPOLIECCE pa3/ieNieHHs] U XpOMaTorpaduyeckoro onpeaeaeHus.
benku, mnpucyrcTByrompe B IUIa3Me€ KpPOBH, MOTYT HeoOpaTMMO aJcopOMpoBaThcs Ha
XxpomaTorpauueckoil KoJOHKe, oOyciaBiuBasi TE€M caMbIM, yxyauieHHe 3(G(EeKTUBHOCTH U
COKpallleHHE CpoKa CIYy>KObl KOJOHKU. YUWThIBas NaHHBIA (hakT, B TpEeJCTaBIEHHOHN pabore,
yaajneHue OelKOB OPraHMYeCKON MaTpHIIbl, OCYIIECTBIISIIN MyTEM UX OCaXIEHUS C MPUMEHEHHEM

Pa3JIMUHBIX PCAr€cHTOB, TAKUX KaK AllCTOHUTPUII, MCTAHOJI, UX CMCCb, I[O6aBKI/I B OpPraHM4YCCKUC
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pacTtBopuTenu Imienodel. B mporecce mpoBeaeHHs MPOOONOArOTOBKH, B HCCIEIOBAHHIX OblLia
UCTOJb30BaHA  IOCIEAOBATENbHAS ~ AKCTpAaKUus  XJOpodopMoM, 3SGUPOM WIH  JAPYTHMHU
pacTBOpPUTENIMU  NpPU  pa3iuuHbX 3HaueHusix pH mnpoObl.  IlodydeHHBIE  AKCTPaKTHI
KOHIEHTPUPOBAJIM, yAajsisi M30BITOK PAacTBOPUTEINS, MOBBIIIAs, TAKUM O0pa30M, KOHIIEHTPAIHIO
olnpejensieMbIX BellecTB B mpobe. [lamee uisi aHain3a HMCHOJIb30BAIA METOJAbI TOHKOCIIONHON
xpomarorpaduu, a TaKKe pa3Iu4Hble (PU3NKO-XUMHUUECKUE METOIBI.

B cBsa3u ¢ Tem, 4TO B JUTEparype CBEIEHHUS 00 YCIOBUSAX SKCTPAKIMU HCCIETyEeMBIX
«CTIAalCOBY» M AHTHUJEMIPECCAHTOB W3 BOJHBIX PACTBOPOB OPraHMYECKHMMH DPACTBOPUTEISIMU
MPEJICTaBJICHbl KpaiiHe HEAOCTaTOYHO, B paboTe HamMH OBbLIO W3Y4YEHO BIHSHHE MPUCYTCTBHUS
ANEKTPOJINTOB W KPAaTHOCTU SKCTPAKLUMU M3Yy4aeMbIX I[IpernapaToB, uTOObl B JajbHEHIIEM
MCTIOJIB30BATh MOJYYCHHBIE PE3YIbTATHI IPU Pa3pabOTKE METOJOB N30JIMPOBAHMS ITUX BEIIECTB U3
00BEKTOB OMOJIOIMYECKOTO MPOUCXOKICHUSI.

[IpucyrcTByromue B BOAHOW (haze AJIEKTPOJIUTHI MOTYT HM3MEHSTh CTENEHb SKCTPAKIUU
TOKCUKOJIOIMYECKH  AHAIM3UPYEMBIX  BELIECTB M3 BOJHBIX PACTBOPOB  OpPraHMYECKUMU
pactBoputensaMu. Ha ceronHamHuil 1eHb 0cTaéTcsi HEM3yUYEHHBIM BOIIPOC BIMSIHUS 3JIEKTPOIUTOB
Ha CTENEHb HSKCTPAKIIMH HUCCIEIYyEeMbIX «CHAaiiCOB» W aHTUIEPECCAaHTOB M3 BOIHBIX PACTBOPOB
OpPraHUYECKUMH PaCTBOPUTENSIMU. B CBs3M ¢ 3TUM, B TaHHOH paboTe HamM OBLIO U3Yy4YEHO BIIUSHUE
MPUPO/IBI HEKOTOPBIX 3JIEKTPOIIUTOB HA SKCTPAKIIUIO UCCIIEYEMbIX «CHANCOB» U aHTHIEPECCAHTOB
13 BOJHBIX PaCTBOPOB.

B kadecTBe SJEKTPOJMTOB B HCCIIEIOBAaHUAX HCIIONB30BAIN HATPUsS XJIOPUA U aMMOHMS
cynb(ar B BUAE HACHIIMIEHHBIX PacTBOPOB. BBIOOp 3THX 3IIEKTPONUTOB OOBSACHSETCS TEM, UYTO
HaTpUsl XJOPUA B CyIeOHO-XMMHUYECKOM aHalIM3€ HPUMEHSAETCS JUIsl Pa3pyLICHUs SMYJIbCUH,
o0pa3yroIuxcsi IpU B30AITHIBAHUM BBITSKEK U3 OMOJIOIMUYECKOro MaTepuaia C OpraHHuYeCKUMU
pPacTBOPUTEIISIMHU, @ aMMOHHUS CyIb(aT - A OCAXKICHHsI OSTKOBBIX BEIECTB U3 BhITsKEK [12, 13].

OKCTpakLHIO MPOBOJNIN ONTUMAIbHBIMU PACTBOPUTENSAMH, YCTAHOBIEHHBIMH JJIS KaKJOTO
oThenbHOro oOpasna wuccienoBanusi, npu pH Boanoit cpeast 1,68. 3nauenuss pH cpenbl
KOHTPOJIMPOBAIIM C MOMOIIBI0 YHUBEPCAILHOTO HOHOMEpa. [lapaiienbHo ¢ 3TUM U3y4daiau BIUSHUS
KpPaTHOCTHU DKCTPAKIMH HA CTETIEHb BBIXOJa UCCIENYEMBIX IPENapaToB U3 BOJHBIX PACTBOPOB.

Jlnis oTOTO B KOHHMYECKHE KOJObI BMecTuMOCThio 100 mut, BHOCHIM 1O 10 MII HACHIIEHHBIX
(25%) pacTBOpOB HaTpus XJOpHIa U aMMOHHUS cylbdara u 1o 40 M1 yHUBEpCaIbHBIX O0y(hepHBIX
pacTBOpOB, HMMEIOIIUMX COOTBETCTBYIOUIMEe 3HaueHus pH cpenpl. 3areM kK cMecsiM J00aBiIsUIH
OIIpECIICHHBIE KOJIMYECTBA HCCIENYEMBIX IPENapaToB «CMAalCcOB» W AHTHAEPECCAHTOB U

TIIATCIIbHO ICPCMEIINBAJIN. T'oToBBIC MOJCIBbHBIC CMECHU«CITAaliCOBY» U AHTHACPCCCAHTOB OCTABJIAIN
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Ha OJIMH Yac, a 3aTeM IKCTPArupOBaIM COOTBETCTBYIOIIMMH OPTaHUYECKUMU pacTBoputesiMu. [Ipu
3TOM IKCTPAKIUIO TpoBoaAuiH 1, 2, 3 u 4 pa3a, coOupast IKCTPAKT B OTACIbHBIC KOJIOHI.

Kaxapiii mostydeHHbIN B OTIEIBHOCTH O0BEANHEHHBIN 3KCTPAKT (PUIbTpOBaIH yepe3 GuibTp,
comepkammii 3-5 1 06e3BoAHOrO HaTpus Cyiabhara, KOTOPBI MNpeABapUTENbHO CMaunuBaId
COOTBETCTBYIOIIUM pacTBopuTesneM. OuibTpaT NEPEHOCHIM B KPYIVIOAOHHYIO KOJIOy U
OpPraHUYECKHUE PACTBOPUTENIM M3 JKCTPAKTOB OTTOHSUIM B POTOPHO-BAKYYMHOM HCIApUTENE TPHU
temmeparype He Bbiie 40-60 °C 1o Hebonbmoro oobeMa. OCTaTOK KOJUYECTBEHHO IMEPEHOCUIIH B
dapdopoBble Hamku U KOJObI, 2 pa3a NPOMBIBAIM MOPUUSMU IO 3 MJI COOTBETCTBYIOUIUM
OpraHMYeCKUM pacTBopuTeneM. PactBoputens B dhappopoBoii yallike ynapuBalid MNP KOMHATHON
TEMIIEpPaType B TMOTOKE TEIIOro BO3ayxa. [IOJIydeHHBI CyXOW OCTaTOK pPAacTBOPSUIA B 2 MII
pacTtBopuTens (MM PacTBOpa) W OIPENEISUIN KOJIMYECTBEHHOE COZIEpIKAHUE SKCTPArupyeMbIX
«CTIAaHCOB» W AHTHUJIEPECCAHTOB pa3pabOTaHHBIM Y D-CIeKTPOPOTOMETPUUECKUM METOAOM.

HOJ'Iy‘lCHHBIe PE3YyIbTAaThI I/ICCJ'IG,I[OBaHI/Iﬁ npcaACTaBJICHLI B Tabm. 1 — 6.

Tabnura 1.Pe3ynbraTel M3y4eHHS BIUSHUS YICKTPOIUTOB H KPATHOCTH IKCTPAKITHH
AB-Chminaka u3 BogHo# cpenbr* (mo6aBmeHo 100 MKTr «craiicoBy U aHTHIEPECCAaHTOR)

KpaTHOCTB SKCTPAKIIMK U KOJIMYECTBO IKCTPArMPOBAHHOIO BEIIECTBA
DNEeKTPOIUT 1 pa3 2 paza 3 paza 4 paza
% % % %
(NH4)2S04 88,23 95,23 97,24 98,04
NaCl 88,28 94,87 97,52 98,12

* cpedHue SHAYECHUA niamu napatileslbHblX IKCNEPUMEHMOB

Tabnuna 2. Pe3ynbTaThl M3ydeHUsl BIUSHUS AJEKTPOJIUTOB U KPATHOCTU AKCTpakiuu AB-
Fubinaca u3 BonHoi1 cpeabr® (no6asneno 100 MKr «craiicoB» U aHTHIEPECCAHTOB )

KpaTHOCTB 9KCTpakuy U KOJIMYECTBO KCTPAarMpOBaHHOIO BELIECTBA
ONEeKTPOIUT 1 pa3 2 paza 3 paza 4 paza
% % % %
(NH4)2S04 78,24 84,12 91,25 92,14
NaCl 77,98 84,24 90,79 91,87

Ta6J'II/II_Ia 3.P C3YJIbTAThl U3YUCHUS BJIHAHHUA DJICKTPOJIUTOB U KPATHOCTU SKCTpArupOBaAHUA

kapOamazenuHa u3 BogHOU cpeabl*(106asneHo 100 MKT «craiicoB» M aHTHIEPECCAHTOB )

KpaTHOoCTb SKCTpakuu ¥ KOJMYECTBO 3KCTPArHpOBAaHHOTO BELIECTBA
DIIEKTPOIUT 1 pa3 2 pa3a 3 paza 4 pa3a

% % % %
(NH4)2S04 91,24 95,88 97,73 98,09
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NaCl 92,01 | 96,16 | 96,98 98,24

Tabnuna 4. Pe3ynbTrarbl U3ydeHUs BIMSHUSA DJICKTPOJIMTOB W KPAaTHOCTU SKCTPAKIUU
cepTpajuHa U3 BoJIHOU cpensl® (mo6aBieHo 100 MKT «cIaiicoB» U aHTHACPECCAHTOB )

KpaTHOCTb SKCTpaKIUMU U KOJIUYECTBO SKCTPArHPOBAHHOTO BEIIECTBA
DNEeKTPOIUT 1 pa3 2 paza 3 paza 4 paza
% % % %
(NH4)2S04 92,08 94,65 98,27 98,94
NaCl 91,69 95,23 97,79 98,72

Tabmuna 5.Pe3ynbTarbl W3ydeHHs] BIMSHHUS DJIEKTPOJUTOB M KPATHOCTH OKCTPaKIUU

¢dyokcaTrHa U3 BogHOU cpenbl® (modasieHo 100 MKT «cnaiicoB» M aHTHIEPECCAHTOB)

KpaTHOoCTb SKCTpaKIuy U KOJIMYECTBO SKCTPArHPOBAHHOTO BELIECTBA
DIIEKTPOIUT 1 pa3 2 paza 3 paza 4 paza
% % % %
(NH4)2SO4 95,89 97,47 98,94 99,08
NaCl 96,78 97,89 98,67 99,21

Ta6Jmua 6. PGSYJ'IBTB.TBI HN3YUYCHHUA BJIMAHUA DJICKTPOJIUTOB MW KPATHOCTU OSKCTpAKIHUU

¢dyBOoKCaMuHa U3 BOAHOM cpenbl™ (no6asneHo 100 MKT «CraicoBy M aHTHIEPECCAHTOB)

KpaTHOCTB SKCTpaKIu U KOJIMYECTBO IKCTPArHPOBAHHOTO BEIIECTBA
ONeKTPOIUT 1 pa3 2 paza 3 pa3za 4 paza
% % % %
(NH4)2S04 77,24 87,38 94,69 95,12
NaCl 76,96 86,79 94,24 96,01

Tabnuna 7. Pe3ynbTrarbl W3ydeHUs BIMSHUSA DJEKTPOJIMTOB W KPAaTHOCTU SKCTPaKIUU

MapoKCceTHHa U3 BOJHOM cpeabl™ (no6aBieHo 100 MKT «craiicoB» U aHTUAEPECCAHTOB)

KpaTHOoCTb SKCTpaKkIuy U KOJIMYECTBO 3KCTPAarMpOBAaHHOIO BELIECTBA
ONEeKTPOIUT 1 pa3 2 paza 3 paza 4 paza
% % % %
(NH4)2S04 90,03 95,53 97,28 98,45
NaCl 89,85 94,91 97,48 98,21

BLIBO)_ILI. Ha ocnoBanuu MMOJIYYCHHBIX PE3YyJIbTATOB, CO BCeH O4YCBHUIHOCTHIO MOXHO CKa3aThb,
4YTO MPUCYTCTBHUEC SJICKTPOJUTOB B paCTBOpAX «CIIalicoB» U AHTHACPCCCAHTOB BJIUAKOT HAa CTCIICHB
HUX OKCTPAKIUHU OPraHNYCCKUMH PACTBOPUTCIIAMU, IIOBBIIIAA KOJIHMYECTBO OKCTparupoOBaHHBIX

«CTIAiCOB» M aHTUJIEPECCAHTOB M3 BOJHBIX PAacTBOPOB HA 2-5%, UTO SBISETCS HE3HAYNUTEIHHBIM.

76



KA3AKCTAH MEJJHI[HHA KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 yevin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

Hamu Taxke OBLIO ONpENENIeHO, YTO MPUPOJA HCIOIB30BAHHBIX JJICKTPOJIUTOB HE BIMSET Ha
JTAHHBIN MPOLECC.

YCTaHOBNIEHO, YTO YBEJIMYEHUE KPATHOCTU OSKCTPArMpOBAaHUS TIOBBIIMIAET KOJIUYECTBO
SKCTPArupOBaHHOTO «CMAaWCOB» M AHTUJEPECCAHTOB M3 BOJAHOIO pacTBOpa U JOCTUTAET
MaKCHMaJbHOTO 3HAYEHMs MPU TPEXKPATHOM JKCTparupoBaHuu. Ilpu nanpHeimeM yBennueHUU

KpaTHOCTH, ITOKA3aTCIIN SKCTPAKIUH UMCIIU HC3HAUYUTCIIbHBIC U3MCHCHU .
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N3YUEHHUE PAHO3AKHUBJIAIOIMENA AKTUBHOCTH I'TAZHOM MA3HU 1

I''TASHBIX IEKAPCTBEHHBIX IINIEHOK HA OCHOBE THUETAHHNJIYPAIIUJIA
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Annomauus
Paspabomanvl nexapcmeennvie hopmbi: enasnas maszv u enazuvie 1eKApcmeeHHble NieHKU Ha
0CHO8e 6-Mmemu-3-(muemar-3-un)ypayuia), u3y4eHa ux pano3adCusIaAouas akmusHOCb.
Kniwoueevie cnosa: 6-memun-3-(mueman-3-un)ypayun, pezseHepupyowas aKmueHOCHb,

2NA3HAA MA3b, 2JIA3HAA NJIeHKA

Vinogradova Yu.l., Shumadalova A.V., Khuzin D.R.

Bashkir State Medical University, Ufa, Russian Federation

STUDY OF WOUND HEALING ACTIVITY OF EYE OINTMENT AND EYE
MEDICINAL FILMS BASED ON THIETHANYLURACIL
Annotation
Dosage forms have been developed: ophthalmic ointment and ophthalmic medicinal films
based on 6-methyl-3-(thietan-3-yl)uracil; their wound-healing activity has been studied.

Key words: 6-methyl-3-(thietan-3-yl)uracil, regenerating activity, eye ointment

Bunorpanosa 10.U., lllymananosa A.B., Xy3un /I.P.

bamkypt MemiekeTTik MeuliiHa yHUBepcuTeTl, Y da K., Peceit denepanusicel

TUETAHUJYPALIWJ HET'IBIHAET'T KO3 )KAKITA )KOHE KO3 J9PLJIIK
TIJIEHKAJIAPBIHBIH, JKAPAJIAPABI EMJEWTIH BEJICEHALIITTH 3EPTTEY
Annomauusn
Iapinix ¢dopmanap azipreneen. 6-memun-3-(mueman-3-un)ypayun Hezizinoezi
0pmanbMonocUANblK  HCAKNA  AHCIHEe  OQMANbMONIOUANBIK — 0IPINIK  KAOvIKWaAnap, o01apovly
arcapanaposl emoey bencenoiniei 3epmmeieeH.
Kinm ce3dep: 6-memun-3-(mueman-3-un)ypayun, xainviha Keamipemin 0enceHOLNIK, KO3

Maiivl, K63 Kabvlebl

BBenenne: Ilpemaparel, obnagaronMe pereHepaTUBHON aKTUBHOCTBIO, HCIIONB3YIOTCS B
Pa3IMYHBIX 00JIACTAX METUITMHBI, 0COOCHHO MPH JICUCHUH XPOHUUECKUX PaH, MOBPEKICHUN TKaHEH
unu 3a00J€BaHUM, CBSI3aHHBIX C TOTEpPEed WM JereHepaluei TKaHeW, B TOM 4YHCIE W B
odraneMonoruu. Ha TkaHeBOM ypoBHE ACHCTBHE PaHO3KHBISIFOIIMX IPEMapaTOB MPOSBISETCS

yepe3 00pazoBaHHE TPaHYJIALMOHHON TKaHU, PENAapaTUBHYIO SMHUTEIM3AINI0 U COKPAILICHUE PaHBI.
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Co31aHne HOBBIX OTEYECTBEHHBIX BBICOKOA(P(HEKTHUBHBIX M OE30MACHBIX JICKAPCTBEHHBIX CPE/ICTB,
o0JIaflafoIX PEreHepaTUBHOW AaKTHBHOCTBIO SBISETCS aKTyaJbHOM 3ajadell COBpEMEHHOMH
(hapMakoJIOoTHH.

Henab: M3yuenne paHO3aXUBJISIONICH aKTUBHOCTH TJIa3HOM Ma3u U TJIA3HBIX JIEKAPCTBEHHBIX
IJICHOK HA OCHOBE 6-MeTHI-3-(THEeTaH-3-1J1)ypaluia.

Matepuaiabl M MeToAbl: PereHepupyromas akTUBHOCTh ONpeAeiieHa B  YCJIOBHUAX
HKCHEPUMEHTATBHON MOJEIM TEPMUYECKOTO M XUMHUYECKOTO OKOra PpOTOBHMIIBI Ha TJja3ax
KpPOJIMKOB. DKCIEPUMEHTAIbHBIA TEPMHUYECKHI OXOT BbI3BIBAIM IO METOJMKE, YKa3aHHOH B
mutepatype [1], MoJenb KUCIOTHOTO 03K0ra POroBHIIbI Oblia BhINONHEHA 0 Metoay O0enbeprepa
[2,3]. PaHO3Q)XHBIISAIONIYIO aKTUBHOCTH TJIA3HOW Ma3W Ha OCHOBE 6-MeTHII-3-(THeTaH-3-1iT)ypaluia
MPOBEPSIIM B JICUCHHH TEPMHUYECKHX OKOTOB POTOBHIIBI, & B JICYCHHH XUMHUYECKHUX O0XKOTOB
MCIOJIb30BAaJIH IJ1a3HbIC JIEKapCTBEHHBIE IIJICHKU HAa OCHOBE 6-MeTHII-3-(THeTaH-3-1i)ypaliuia.

PesyabraTel: MccinenoBaHa paHO32KUBIAIONIAS AKTUBHOCTb TJIA3HOM Mas3W W TJIa3HBIX
JEKapCTBEHHBIX  IUICHOK Ha  OCHOBE  6-meTmi-3-(THeran-3-wi)ypanuia W IpoBeIeHa
MOp(OJIOTHYECKas OIIEHKA IOJHOIEHHOCTH PEereHepanuy Koxu. B TedeHne mepBoix 3 CyTOK mocie
0’KOTa B ONBITHOM I'pyIIE COXpaHsIach BHIpaKEHHAS! MHBEKIHUS COCYAOB KOHBIOHKTUBBI, Ha 4—5-¢
CYTKH OTMEYaJiach MOJOKUTEIbHAS JUHAMUKA — THIIEPEMUS COCYI0B KOHBIOHKTHBBI 3HAUUTEIHHO
YMEHBIIMIIACh, OTEK SMUTEIHS POTOBHUIIBI OTCYTCTBOBAJI. B TO ke BpeMs B KOHTPOJBHOW TpyIIe
WHBEKIHS COCY/I0B KOHBIOHKTHUBEI COXPAHSUIACh B TEUEHHUE TEPBBIX 5 CYTOK, & YMEHBIINIACH JIUIIh
K 7-M CyTKaM C HaJMYMeM YMEpPEHHOro oOTeKka »smuTenus porosunbl. Ko BTopoil Henene

Ha6J'IIO,[[eHI/I${ MHKPOCKOIIMYCCKAd KapTHHA POTOBUIIBI KPOJHMKOB HMEJIa O6]’:>ILIHy'I0 HOPpMAJIbHYIO

CTPYKTYpY [4].

BeiBoabI: Y CTaHOBIIEHO, UTO TJIa3HAs Ma3b U IJIa3HBIC JIEKAPCTBEHHBIE TUNIEHKU Ha OCHOBE 6-
MeTHUI-3-(TUeTaH-3-W)ypalunia 00JaJaloT BBIPAKEHHBIM PAHO3XKUBISAIONIMM JeHCTBUEM, HX
MIPUMEHEHNE IPUBOJUT K OBICTpOMY, O0Jiee CTPYKTYPHUPOBAaHHOMY M @HATOMUYECKU MPaBUILHOMY
3QKUBJICHUIO  MOPaKEHUH  pPOTOBUIlBL, 3aXMBJIIEHHE TIOBPEXKJIEHWH U  BOCCTAHOBJICHHE
MOpGO(YHKIIMOHAIBHBIX CBOMCTB OpraHa MpPOUCXOMUT Oojiee AaKTMBHO IO CpPaBHEHHIO C

KOHTPOJIEM.

Cnucok Jimreparyphbl:
1. Oxorn rna3: nmarorene3 u neuenue/ Kepumon K.T., Ixadapo A.U., ['axpamanos @.C.

/M.; 2005. 464 c.
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Xamunyiiaes ILA., 3yasdpukapuesa /1.9.

TamkeHnT hapmalieBTUKaIBIK HHCTUTYTHI, TalllkeHT Kanacel, ©30ekcTan

KEHUBIP TUATPAMMAJIAP BOUBIHIIA YJIAHY KAFJIAMJIAPBIH 3EPTTEY

Annomauus

Keuibip mazamovlx xocnanapmen yiauny osicagoaiiniapvl 3epmmendi. 6yn Kocnaiap apmypii
unepeouenmmepOi  JHcoHe IPMYPAi KOMNOUYUANAPObL KAMMYbl MYMKiH. Yiany mek Oyn
uHepeoueHm yivl 3am 0on2anovikmau 2anHa emec. Kenmeeen zammap 06ip-0ipimen Kocvlimaybl
mymxin.  Keubip ocazoatinapoa ynany xocnanapoely KypamvliHa Yiel 3amel Oap ocimoixk
Mamepuanoapvisly Kipyine oatiiansicmol 601a0bl. KypamvlHOa yuan KblUKbLIbl MaObLI2AH 2UHK20
ounobacel b6ap mazamovlK Kocna 3epmmenoi. AnviHaH Homudcenep HeliziHoe Magamouvlk
Kocnanapovl OHOIpYy Ke3iHoe MYKUSAM CbIHAKMAH OmYy KadCemminieih Kyicammamaga eHei3y
YCHIHBLIAODL.

Kinm ce3dep: buonozusnvix bencendi 3ammap, 2uHK2o 6u100a, yiamy, yolmmoliblk

Xamunyiiaes LA, 3yaduxapuesa /I .A.

TamkenTckuii hapmareBTHUECKUI HHCTUTYT, Topoa TamkeHT, Y30ekucTan

MN3YYEHUE CIIYYAEB OTPABJIEHUU HEKOTOPOMU BAJIAMHU
Annomauus
Usyuenvl ciywau ompasnenus Hexkomopvimu BA/Jamu. umo 6 cocmase 0ob6asox mozym Ovimo

pasHble uHepedueHmbl u pasHoco cocmaeaq. OmpaeﬂeHue npoucxoaum He MOJIbKO U3 3d mozco 4mo
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amom unepuouenm sdosumoe eeuwjecmeo. Muoeue ewecmea mo2ym necosmewams opye opyea. B
HEKOMOpbIX CY4aAsAX OMpasienus NpoucxXooum 3a cyem mozo0 Ymo, 8 cocmag 006a6ox nonaoaem
pacmumenvHoe cbipbe ¢ 1008umvim eewecmeom. Mzyuen BAJ] ¢ cocmasom ['unkeo bunoba, 2oe
oOHapydiceHa cuHunbHas Kucioma. Mcxoos u3 noiyuenHulx pesyibsmamos, npeoiazaemcs 6Hecmu 6
O0OKYMeHmayusx Heobxo0umMocms mujamenbHol nposepku npu npoussoocmee bAJlos.

Knrouesvie cnosa: oOuonocuuecku axKmusHvie seulecmea, 2UHK2O 61/{]10661, ompaeJjienue

MOKCU4YHOCNlb
Khamidullaev Sh.A., Zulfikarieva D.A.
Tashkent Pharmaceutical Institute, Tashkent city, Uzbekistan
STUDYING CASES OF POISONING BY SOME DIAGRAMS
Annotation

Cases of poisoning with certain dietary supplements have been studied. that supplements may
contain different ingredients and different compositions. Poisoning occurs not only because this
ingredient is a toxic substance. Many substances may not combine with each other. In some cases,
poisoning occurs due to the fact that plant materials containing a toxic substance are included in
the additives. A dietary supplement containing Ginkgo Biloba, where hydrocyanic acid was found,
was studied. Based on the results obtained, it is proposed to include in the documentation the need
for thorough testing during the production of dietary supplements.

Key words: biologically active substances, ginkgo biloba, poisoning, toxicity

BBenenne. TpaBsHble U OOTaHWYECKHE MPOIYKTHl COXPAHSIOT CBOIO IOMYJISPHOCTS,
YUUTBIBasi TOT (PAKT, UTO 3TU HATypalbHbIE (TO €CTh MOJIyYEHHBbIE U3 KOPHEH, JUCTHEB WM KOPbI
pacTeHuil) BemlecTBa OBbUIM OJHUMH U3 CTapeHIIMX TepameBTHUYECKUX cpencTB. OIeHKH,
onyonukoBanHsle CDC B pamkax HarpmonanbHOro mccienoBaHus 37A0poBbs U nuTaHus 3a 2003—
2006 rr., mokazanu, 4to 20% B3pOCIBIX MPUHUMAIOT MUIIEBbIE J0OABKH, COAepKallIKe 10 KpaiHel
Mepe OJMH PACTUTEIbHBIA MHTPEIUEHT. PacnpoCcTpaHEHHOW MOTHMBAIMEN MpHUEMa ATHUX BEIIECTB
ABIISICTCA «YJIy4dIlIeHHE OOIIEr0 COCTOSIHUS 3/J0POBbs». BBI3bIBaeT TpeBOry TOT (PAKT, UTO MAITUEHTHI
4acTO HE COOOINAIOT BpauaM MEPBUYHOIO 3BEHA 00 MCIIOJIB30BAaHUM PACTUTENBHBIX J00ABOK, YTO
BbI3bIBA€T  OOECIHOKOEHHOCTb,  IIOCKOJbKY  MHOTHME  pacTUTEIbHbIE  J00ABKM  MOTYT
B3aMMO/JICIICTBOBATh C Ha3HauE€HHBIMU JiekapcTBamMu. Camu 1o cebe OMOJOTHYECKH AaKTHUBHBIE
KOMIIOHEHTBI PACTUTENBHBIX CPEACTB MOTYT MMETh OCTpble MoOouHble 3((deKThl, Tpedyromue

rocranurajan3anuu.
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Heas wuccaenoBanusi. I3ydeHue ocTpblX NOOOYHBIX 3()(PEKTOB U JEKapCTBEHHBIX
B3aMMOJICHCTBHIA HanboJiee PaclpOCTPAHEHHBIX PACTUTEIBHBIX U TPABSHBIX JOOABOK.

W3-3a cBoero mpoucXOXkJIeHHsS Ha OCHOBE pPAaCTEHHUE, pacTUTEIbHbIE IO0ABKU COCTOST W3
CMECH OpraHMYeCKHX COeAMHEHHH. TONbKO YacTb ATHX COCAMHEHHMH SBISETCS OMOIOTMYECKU
aKTUBHOM, IpHU 3TOM HEOOJIbILIAs YacThb AKTUBHBIX COCJUHEHHI HMMEET TepareBTUYECKUE W/UIU
TOKCHUYECKUE MEXaHU3MBbI JICHCTBHUS.

PesyabTaThl.  OnHOBpEeMEHHOE  BO3JICUCTBUE  APYIMX  COCOUHEHUN  (Hampumep,
(dapMalleBTUUECKUX MpEnapaToB, KypeHHE) U HEOAHOPOJHOCTh TpPAaBSHBIX J00AaBOK YacTo
3aTPYQHSIOT OMpeJesieHHe MEXaHM3MOB TOKCHMYHOCTH B KIMHUYECKUX CIydasX, Jaxe eclu
coobmraercsi o jmgo3ax ngobOaBku. Takum oOpasoM, cooOmieHHs O MOOOYHBIX APPeKTax,
HETOCPEJICTBEHHO CBS3aHHBIX C pPACTUTEIFHBIMU IIpenapaTaMu, Kak TpaBWIoO, penkd. B
OOJIBIIMHCTBE TaKUX ciydyaeB 3((eKThl HE3HAYUTENbHBI (HAallpUMep, TOLIHOTA, YyTOMIIIEMOCTh U
rojoBHast 0oinb). OJHAaKO MOSBIWIKUCH OoOJiee CEphe3HbIE KIMHMYECKHE CIIy4ad, 4alle BCEro
CBsI3aHHBIE C TOOOYHBIMH d(PPeKTaMu, NOIMATAIOIMUMHI 10 OOIIYI0 KaTeTOPHUIO JIEKApCTBEHHOTO
nopaxenus: nedeHu (JIIIII) m cBA3aHHBIX C HUM MEXaHHW3MOB, & MUMEHHO MMTOXOHIpPUATbHON
TUCHYHKIINH, OKUCIUTEIHLHOTO CTpecca U M3MEHEHUSI TOMEO0CTa3a KEMUYHBIX KUCTIOT.

MHoro4uciaeHHble COOOLIeHNs O CilydasiX KaBa-KaBa MOAPOOHO OMUCHIBAIOT TOKCHUYHOCTD
MeYeHH, WHOTAA TPeOYIONIyl0 TpaHCIUIAHTAUK (pacCMOTPEHO B. BO3MOXHBIE MEXaHH3MBI
TOKCHYHOCTH KaBa-KaBbl JUIS TI€YEHW BKIIIOYAIOT HWCTOIICHWE TJIyTaTHOHA (yCHJICHHE
OKHMCIUTEIBHOIO  CTpecca) M  MHTUOMpPOBAHME  LUKIOOKCHIeHa3bl  (MUTOXOHApPHAIIbHAsS
michyskius). Mcnonb30Banue nanbMbl cepeHoa ObLIO CBSA3aHO € XOJIECTATUYECKHM Te€NaTHUTOM;
MOCTIETYIONNEe W3MEHEHHsI CeKPEUWH JKeYM OBUIM CBS3aHBl C TaHKpeaTHToOM . CHMIITOMBI
XOJIecTa3a TakKe HaONIoAAaTUCh Yy TMAalHUEHTOB C OCTPOM NEYEHOYHOM HEAO0CTaTOYHOCTHIO,
NPUHUMABIIUX OXMHAIEI0, XOTS THUMOTE3bl O KOHKPETHOM MEXaHU3ME HE BBIJBUTAINCE.
[TpuMeHeHMe BanepHaHbl BBI3BAJIIO KENTYXY, KOTOpasi KylnupoBaiach BBEJCHHUEM CTEPOUIIOB y 57-
JIETHETO MY>KYUHBI. B cOO0MIEHMIX 0 citydasx 3a00eBaHus Tocie O0TAHUYECKOTO MCIIOIb30BaAHUS
ObUIO MPEACTAaBICHO MHOXECTBO JPYIMX HENEYEHOYHBIX CHUMOTOMOB. Y  Ooaubuiiepa,
IIPUHUMABILEro HoxXumOe nepes TPEHUPOBKOM, CYUMIICS MPUCTYI ¢ TaXUKapAuel U TMIIepTOHHEH,
YTO COOTBETCTBOBAJIO CHUMIATOMMMETHYECKUM CBOWCTBAM HOXMMOWHA. Y 68-IeTHEW KEHIMHBI,
MPUHUMABIIEH pPaCTOPOINIY, IMOSBHIIMCH CHMIITOMBI OOOCTpEHHsI TeMOXpomarosa (Ieperpyska
KeJle30M), KOTOpbIe MCUE3IH, KOTJa OHa MpeKkpaTuiia npueM qob6asku. OqHaKo 3Ta NanueHTka Oblia
TeHETHYECKU MPEpacIonokeHa K FeMOXpOMaTo3y, U Bpaul yIAIUIN U30BITOK JKejle3a ¢ TOMOILBIO

KPOBOIYCKaHUS OJTHOBPEMEHHO C MPEKPALICHUEM IIPpUeMa PacTOPOMNIIN. YTIOTpeOIeHHE KEHbIIECHS
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OBUIO CBSI3aHO C MPHUCTYIOM TPAH3UTOPHON HIIEMHH Yy 64-JTE€THEr0 MYXXYMHBI, XOTS MEXaHHU3M HE
oueHuBaics. Uro kacaercd ApPYrux CepAEeYHO-COCYIAMCTBIX HCXOJOB, KJIOMOIOHA CUYUTAIach
«BEPOSATHO OTBETCTBEHHOW» 3a HAOIIOJAEMYI0 OpaauKapAuio y 59-eTHel KeHIUHBL. MeJICHHBIH
CepJICUHbIIl PUTM SABISETCA 3aPETUCTPUPOBAHHBIM TMOOOYHBIM 3(PGEKTOM YEPHOTIO KOXOIIa.
Hlupokoe pa3zHoOOpa3ne COeAUMHEHHM, OOHApPYKEHHBIX B KJIOMOTOHE, 3aTPYAHSET BBIACHEHUE
MEXaHU3MOB, XOTs aBTOPbI MPUBEJECHHOIO BBIIIE TEMAaTHYECKOI'O HCCIIEIOBAHUS MPEIIOI0KUIN,
YTO KJIONIOTOHA pPEryJUpyeT YacTOTy CEpPACUHBIX COKpALIEHUM IOCPEACTBOM aKTHUBALUU
pEelenTOpoB  CEPOTOHMHA, YTO  COTJIAacyeTcsi C  AKCIEPUMEHTaJIbHBIMU  pe3yJbTaTaMH.
Hcnonb30BaHre Kak YeCHOKA, TaK U THHKro Ouio0a ObLIO CBA3aHO C HECKOJBKUMHU CIy4dasiMu
Ype3MepHOro KpoBoTeueHus. Hampumep, y 71-1eTHEro MyX4uHbI OBLIO CTOMKOE XHUPYPrHUECKOE
KpOBOTEUYEHHE, KOTOPOE OBLIO CBA3aHO € YHNOTpeOJieHneM YecHOKa nepes onepauueii. Kpome Toro,
BBIIEP)KAHHBIN JKCTPAKT YECHOKA WHTHOUpYET arperamuio TpoMOouuToB. bpUio mokazaHo, 4ToO
TUHKONUJ B, akTHBHBIA KOMIOHEHT THHKIO [BYJIIONACTHOTO, MHTUOMpyeT (akTop arperanuu
TPOMOOLIUTOB, M Yy MYXYUH M KEHIIUH, MPUHUMAIOMIUX THUHKTO JBYJIOMACTHOE, BO3HUKAJIH
CIIOHTAHHBIE KPOBOTECUYECHHSI.

[TumeBoe OTpaBieHHE CEMEHAMH TMHKIO ObLIO 3apeructpupoBano B Smonuu u Kurae [1],
[2]. HaBepHOe H3-3a TOTO, UTO AMOHIBI U KUTANIIBI MOTPEOSIIM ceMeHa/OpeXy THHKIO B Ka4eCTBE
OOBIUHOM €1bl C APEBHUX BPEMEH.

OCHOBHBIMU CHMIITOMaMH OTPABJIEHMSI CEMEHAMH T'MHKIO SIBJISIFOTCSI TOHU3UPYIOIIUE U/UIU
KJIOHMYECKHE CyJJOPOTH, PBOTA U NMOTEPsI CO3HaHUA [3].

OTpaBiieHue ceMeHaMH T'MHKIO MPEXJe BCEro M3-3a HelpoTokcuueckoro coenuHeHus 4'-O-
MetunnupuaokcuHa (MPN, Takyke M3BECTHOro Kak TMHKTOTOKCHH) [1], [4] u rmoko3ung MPN B
cemeHax THHKro [5], [6]. MPN xumudecku cBsizZaH ¢ BUTaMHUHOM B6 U mpensTCTBYeT ero
OuocuHTe3y, Merabonu3sMy M (¢GyHKUMOHMpoBaHUIO. MPN  wuHrubupyer ¢epMeHTaTuBHYIO
aKTUBHOCTHh BUTaMHHA B6 mupumokcaibKWHA30# in vitro [7] ¥ B €CTECTBEHHBIX YCIOBUsX [8], UTO
MPUBOAUT K nedunuty BuTaMuHa BO M CHIDKEHHIO YPOBHS CHHTE3a Y-aMUHOMACIISTHOM KHCIOTHI
(AMK). Cemena runkro coaepxxat MPN B konnienTparuu 170—404 gacreit na muumon [3], [9].

B psane coobuienuii o ciyyasx coodmanochk o mo0o4yHbIX dpdexTax u/umn Hanmuun MITH y
MalUeHTOB, CTPAJAIOIIUX OTPABICHUEM THHKIO. 36-JIETHsS SIMOHKA MCHbITajda 4YacTyl0 PBOTY U
reHepai3oBaHHbIe cyaoporn dYepe3 4 daca mocne ynorpebnenus 70-80 oOpexoB THHKTO
MIPUTOTOBJIEHHBIN B MUKpOBONTHOBOU meun [10] . Anaym3 BOXX mokazan, uto ypoau MPN B
chIBOpOTKe KoJebancs ot 240 1o 1280 HI/MI y NATH NAIIMEHTOB C OTPABJICHUEM CEMEHAMH THHKIO

[3]
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VYV 2-neTHUN AMOHCKOW JIEBOYKU IMOSBHIUCH PBOTA, AMApPES U Pa3/IpaXUTEIbHOCTh uepe3 7
yacoB nocie npuema BHYTpbh 50—60 oOkapeHHBIX CeMsH TMHKIo W KoHueHTpauus MPN B ee
chIBOpoTKe cocTaBisuia 360 ur/mi. HapucoBano cpa3y mociie ageOpHiIbHBIX CyJ0pOT, MPUMEPHO
yepe3 9 dacoB mociie mpuema BHYTph (3HaueHHss MPN o0buHO HEDKE Tpenena oOHapykeHus 15
Hr/mia) [11]. Taxke 2-71€THUN AMOHCKHN MajJb4UK CTpajail pBOTOW M adeOpHIBbHOM CyI0pOrou
yepe3 4 yaca nociie ynorpedienus okoyio 50 opexoB rMHKro, a KoHuentpanuu MIIH B ceiBopoTke
KpoBH uepe3 12 4 mocie mocTyruieHus: coctaBisiii 37—157 ur/ma u 397 ur/mn B Moue depe3 18
yacoB nocie nocrymienus [12]. HemaBuo 23-Mecsiunbiii Manbuuk B IlIBelmapuu ucobiTan jaBa
aheOpUIbHBIX TOHUKO-KJIOHMYECKUX MPUCTYNA TOCie YNOTPeOJIeHUs HEU3BECTHOE KOJIUYECTBO
CEMSIH TUHKTO, U OTpaBJlieHHue ObUIO MOATBEPkKAeHO n3MepeHnneM MPN. ypoBHH Kak B KpOBH, TaK U
B Moue [9]. 51-1eTHsisi KOpesiHKa Chejla CIUIIKOM MHOIO KOJIMYecTBa OopexoB T'MHKro (1 xr) B
TedyeHre | 4Yaca M NPUMEPHO dYepe3 MOJIIHS OHAa HUCIHBITajJa TOHUKO-KIOHHYECKHE CYAOPOTH H
MOCTUKTAJIbHASL CIIYTAHHOCTh CO3HAHUS CO CHIKEHHEM ypOBHS BUTaMHUHA B6 B KpoBU 10 2,2MKT/I
(HOpMaITbHBIN nuana3os: 5—50 mxr/m) [13].

UccnenoBanust cratbed mokazanu, uyto B SAmonun otpasineHus bAJlamu ¢ copepkaHuem
I'uakro Owso0a MAlOT MPU3HAKK OTPABICHUS CUHUIBHOW KUCHIOTOH. I1noapl I'MHKro moxosl Ha
abpuKOC U UMEIOT OOJNBIINE KOCTOYKH C COAEpKaHMEeM TIUKO3ua0B. Hamm uccrnenoBanust ObLIN
HaIpaBJIeHbl Ha U3YYEHHUE TUIO0B U IMCTheB [ MHKrO 6mooa.

[Tockonbky yacTto cimywatorcs oTpasieHusi bAJlamMu copepkallluMu pacTUTEIBHBIX ChHIPbS,
JIEHCTBYIOIIME BEIIECTBA KOTOPBIX SBISIOTCS aTKATOUIBI WU 30T COJEpIKaIIUe IPYTHe BEIIeCcTBa,
MBI BBIOpaJM ONTUMAIBbHYIO METOJIWKY H30JIMPOBAHUS OSTUX BEIIECTB: B KayeCTBE ChHIPbHA
HCIOJIb30BAJIM BBICYILIEHHbIE JIUCThS M MI0Abl ['mHKro Omnoba. [IpoOy chIpbs M3Menbyanu 0
pa3Mepa yacTull, IPOXOASIINX CKBO3b CUTO C OTBepcTHsMHU Auamerpa 1 mm. Ilmonsl uzmensbuanu
BMecTe ¢ kocToukamu. Okosno 10 r H3MEeNbUeHHOTO ChIPhs MOMEIIANH B KOJI0Y BMECTUMOCThIO 250
MJ, npuwiuBaid 15 mn 5% pacTBop XJIOPUCTOBOJOPOAHOM KUCIOTHI MU 5 MIJI 3TUJIOBOTO CIIHPTA,
B30aNThIBas CMECh OCTaBWJIM Ha 24 yaca. B aToM ciyyae ankanoubl B pacTEHUSX MEPEXOIsIT U3
OCHOBaHUSl B COJHM XJIOPUCTOBOAOPOAHONW KHCHOThI. COJM pacTBOPSAIOTCA B BOJAE U NEPEXOJIAT B
BOJHO-KUCJBIA CJIOW, KOTOPYH OT(HUIBTPOBATU W TPHIKIBI JKCTPArHPOBATH  XJIOpadOpMOM.
OKcTpakT (QuIbTpoBamM 4Yepe3 OyMakHbIH (UIBTP, BOTHO-KHCIBIA CIOH OTHAENSIIA OT CIOS
OpPraHMYECKOTO PpACTBOPUTENSI C TIOMOIIBIO JIEIUTEIbHOM BOPOHKU. Bce KuCible 3KCTpakThl
COEUHSUIM U TIOALIENTaYUBaIN KOHIIEHTPUPOBAHHBIM PAaCTBOPOM aMMHaKa JI0 IIEJIOYHOW peakuuu
(pH=9) mo d¢eHondranenny. AnKamOWIbI SKCTPArUpPOBaIU XJIOPOPOPMOM TOCIEIOBATEIHHO

noprusivu 1o 20, 15, 10 mi B36anTeiBasg mo 3 MUH. XJ10po(OpMHBIE SKCTPAKThl (PUIBTPOBATH B
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Koy [uis OTroHKM BMecTUMOCThi0 100 Mn dyepe3 Oymaxublii (QuUIBTp, HA KOTOPBIH
MpeBapUTEIILHO MOMEIIATH 4-5 T CBEXKEIPOKAJICHHOT0 0€3BOIHOTO HATPHs Cynb(dara, CMOUEHHOTO
xyopodopmoM. DUIBTP ABKIB MpPOMbIBaIM 5 M xjiopodopma. CMBIB MNPUCOSHUHSATIN K
OCHOBHOMY XJIOPOGOPMHOMY IKCTPAKTY. XJI0poopM OTrOHSUIM Ha BOASHOW OaHe 10 oObema 1-2
MJI, OCTaTOK XJopodopma B KOJIOE yJaisid MOTOKOM BO3[yXa /0 IMOJIHOTO MCUE3HOBEHHUS 3araxa
pacTBOPUTEIIS.

3axiiouenune. CorjmacHO COOpaHHBIM MaTepuaiaM U IPOBEICHHBIM HCCIEIOBAHUAM
BBIBOJIUTHCS 3aKJIOYEHHE O TOM, YTO He Haao oTHocuTtbecs K bBAJlam kak 0Oe3omacHbIM
JIEKapCTBEHHBIM IIpermapataM. BaxHO ydecTb, YTO B COCTaBe J00aBOK MOTYT OBITh pa3HbIC
UHTPEUEHTHl U pa3HOro cocraBa. OTpaBiieHUE NPOUCXOAUT HE TOJIBKO M3 3a TOrO YTO 3TOT
MHTPHUIMEHT SA0BUTOE BEmeCTBO. MHOTHE BEIIeCTBAa MOTYT HECOBMEWIATh ApYyr npyra. Kakmsrid
OpraHM3M HWHIMBUAYAJIEH M MO pPa3HOMY MPHUHMMAET CMECh BEIIECTB. B HEKOTOpBIX ciyyasx
OTpaBJICHUS MIPOUCXOJUT 3a CYET TOTO YTO, B COCTaB J00ABOK IMOMAAAET PACTUTEIBHOE CHIPHE C
STOBUTHIM BemiecTBOM. [loaToMy HeoOXxonnuMa TiiarenbHas npoBepka mpu npousBoictee A Jlos.

Taxoke ObUTM M3y4eHBI MaTE€pHajbl MO0 TOKCHYHOCTH THHKIO OMiIo0a W Cllydau OTpaBJICHUS
BA/lamu B cocTaBe KOTOPBIX UMEETCS THHKTO.

B xone uccienoBaHui BBISIBIEHO, YTO B IUIOAaX C KOCTOYKAMHU THHKIO Ouiio0a MMeroTcs
TJIMKO3U/IBI, KOTOPBIE B MIPOIECCE PA3TIOKEHHUSI MOTYT 00pa30BaTh CHHUIIBHYIO KHCIIOTY.

VYcranoBnen dakt pucka orpasienus bAlamu ¢ ruHKro 6Ms1006a, KOTOPHIE U3TOTaBINBAIOTCS
B HECOOTBETCTBYIOUIMX YCIOBUSX, HE OUHMIIAs PACTEHHUE OT IUIOIOB.

Vcxons u3 npoBeIeHHBIX UCCIIE0BAHUI MpeJiaraeM IpUHATh MEPbl IPEAOCTOPOKHOCTH IPU
MIPOM3BOJICTBE U ynoTpediaeHuu bA/JI.

TimarenbHast MpoBepka cocTaBa W YUCTOTHI J00aBOK OyAeT crocoOCTBOBATH OE30MACHOCTH

JII0JICH.
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YK 615.9

Xakum:kanona I11.O., Tunnaesa I'.V.

TamkeHTCKui papmMarieBTHIECKU HHCTUTYT, I. TamkeHT, ¥Y30ekuctan

AHAJIN3 BOAOPACTBOPUMbBIX BUTAMUHOB, COAEPXKALIUXCS B
COCTABE BAWJIbI KPACUJIBHOM

Aunnomauus

Baiioa xpacunvnas (Isatis Tinctéria L) umeem wupoxuii cnekmp Oelicmeus u u30asHa
UCNONL3YEMC sl NPU JIeHYeHUU PA3TUYHBIX 3A001e6AHUSX 8 HAPOOHOU U MPAOUYUOHHOU MeOUYUHe
MHO2UX cmpan. M36ecmno, umo mpagvl 061a0arm cnocoOHOCMbI0 YMEHbULAMb YPOBEHb 2IIOKO3bl
8 KpOBU, HACLIWAMb OpP2AHU3M BUMAMUHAMU, YKPeniams obujee 300po8be, NOBbIUAMb U
ummynumem. Baiida kpacunvhas npouspacmaem 6 ycnosusx kiumama Yzbexucmawna, 6yoem
8eCbMA AKMYAIbHOU U3YUEeHUe 000PACMEOPUMBLX GUMAMUHOS.

Kniwueevie cnoea: Baiioa KpacunvHas, MmecmHOe Cblpbe, G0OHbIU HACMOU, BUMAMUHDL,

ancuonpomexKknopbl.

Xaxkumekanona IIlI. O., TuanaesaI'. Y.
TamkeHT hapmalieBTUKaIbIK HHCTUTYTHI, TallIKeHT K., ¥Y30eKkucraHn
BOSFBIII BAUJIA KYPAMBIHIAFBI CYJIA EPUTIH BUTAMUWHJIEP/II
TAJJAY

Annomauus

waida paintilla (Isatis Tinctoria L) key cnexmpee ue dcane KonmezeH en0epoiy XaablKmblk
JHCIHE 0aCMYPai MeOUYUHACLIHOA dPMYPIL aypyrapovl emoeyoe OYpulHHaH Konoanviizan. [llenmep
KaHOAagbl 21I0KO3aHbl MOMeHOemy2e, 0eHeHi 0apyMeHOepMeH KAHIKMbIPY2d, HCANbL QeHCAYIbIKmbl
Hbl2aUmyea, UMMYHUmMemmi apmmuvlpyea Kabitemmi exeuOiei Oeneini. Baiida  6osybl
O30eKCMaHHbIY KIUMAMbIHOA 6cedl, cy0a epumin 0apymeroepoi 3epmmey ome 63eKmi 00aaobl.

Kinm  ce30ep: Ooszviw, owcepeinikmi — wuxizam, ¢y UH@YsusACHl,  8umamuHoep,

aneuonpomexmopap.

Khakimzhanova Sh.O., Tillaeva G.U.
Tashkent Pharmaceutical Institute, Tashkent, Uzbekistan.
ANALYSIS OF WATER-SOLUBLE VITAMINS CONTAINED IN THE

COMPOSITION OF VIDA DYE
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Annotation

Vida dye (Isatis Tinctoria L) has a wide range of effects and has long been used in the
treatment of various diseases in folk and traditional medicine in many countries. It is known that
herbs have the ability to reduce blood glucose levels, saturate the body with vitamins, strengthen
overall health, and enhance immunity. Vida dye grows in the climate of Uzbekistan, the study of
water-soluble vitamins will be very relevant.

Keywords: Isatis tinctoria, local raw materials, aqueous infusion, vitamins, angioprotectors.

Heanb: M3yueHne BOAOPACTBOPUMBIX BHUTAMHUHOB M3 HACTOs TpaBbl Baiiasl KpacuibHOU
METOAOM BBICOKOA((HEKTUBHON KUIKOCTHON XpoMaTorpapuu

Marepuansl 1 MeToabl HcciaenoBanuii: Hacroii TpaBel Baiinpl. Buramunbl onpenensinn
metosoM BOXX na xpomarorpade Agilent Technologies 1200.

PesyabraTei: Anamuz BDXKX BomopacTBOpUMBIX BUTAMHHOB MPOBOJAWIM B CIEIYIOIIMX
ycnoBusx: Ha kosonke Exlipse XDB C18 (oOpamieno-dasubiit), 3,5Mkm, 4,6X150mMm. JleTexTop
muon-marpuiiel (JAD), 254, 290 am. PactBop A: 0,5% ykcycnas xucnora, pH 1,7: B:CH3CN
(atreronutpuin). Ckopocts moroka 1 mu/mus. ['paguent % B/mun: 0-5mun/96:4%, 6-8mun/90:30%,
9-15Mun/80:20%, 15-17mun/96:4%.Tepmoctar 25°C. JIns cpaBHEHHS HCHOJB30BAIM CTAHAAPTHI
BUTaMHHOB Trpynmbl B i C. XpomarorpaMma UCTIBITYEMBIX 00pa3I[0B IMOy4YE€HHBIX U3 HACTOS TPaBBI

Baiinpl kpacuibHON peacTaBiIeHbl Ha puc. 1.

DAD1 A, Sig=250,4 Ref=360.100 (DEF_LC 2022-10-20 18-43-051011-0101.0)

Norm. E 3
W

6.218

14.827

Vitamin B1
amin BE
1

11.008

kjlj_h }J B

T
2.5 5 ?.5 15 17.5 20 22.5 min

Pucynok 1. XpoMaTorpamma HCHBITYEMBIX 00pa3lioB
W3 pucyHka BUAHO, YTO B HacToe Baiipl KpacHIBbHOW MPUCYTCTBYIOT B OCHOBHOM BHUTAMUHBI
B KoHmeHTpamuu mr/rp: C - 5.65; B 3(PP) - 1.71; B 2 - 0.91. HeoOxoauM0O OTMETHTH HTO,
HUKOTWHATBl ~ OTHOCSTCS K TPYIIle aHTHONPOTEKTOPOB W  SBISIOTCS  KOPPEKTOpPaMHU

MUKPOLUPKYIISALIH.
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BeiBoabl: 1lo pesynpraraM HMcCieOBaHUN BOJOPACTBOPUMBIX BUTAMHUHOB B TPAaBE HACTOS
Baiinp! kpacuiabHOHM HaiiieHo 4To, npeodnanart: ButamMud C — 5,65 Mr/rp u BUTaMuHsbI rpymisl B-
B 3(PP) - 1,71mr/rp, B 12-0,91 mr/rp. B To Bpems kak Butamuubsl B1, B6 u 9 npucyrcrByior B
MajoM KoyinuecTBe. boibimoe kommdectBo BuTamuHa B-3(PP) mpexacraBisier uHTEpec Kak

CpeacTBo, o6naz[alo1uee AHT'HOIIPOTECKTOPHBIM CBOMCTBOM.

V]IK 616.13
Suguna K, Ponnusankar S.
JSS College of Pharmacy, JSS Academy of Higher Education & Research, Ooty — 643 001,
The Nilgiris, Tamil Nadu, India

EXPLORING MEDICATION ADHERENCE AND HEALTH BELIEFS AMONG
HYPERTENSIVE PATIENTS IN A PUBLIC HOSPITAL: A CROSS-SECTIONAL
SURVEY

Cyryna K., Ilonnycankap C.
®apmaneBTudeckuil Koywiemxk JSS, AkageMus BbICIIET0 00pa30BaHMs U HAyYHBIX

uccienosanwmii JSS, Ooty — 643 001, Hunrupuc, Tamunaan, Uaaus

MN3YYEHUE NPUBEPKEHHOCTHU K MEIUKAMEHTO3HOMY JIEYEHUIO U
IPEJACTABJIEHUM O 3JOPOBBE Cpean TAIIMEHTOB C APTEPHAJIBHOM
TUNEPTEH3HUEN B TOCYJAPCTBEHHOM BOJIBHUIIE: MEPEKPECTHBII OITPOC

Cyryna K., Ilonnycankap C.
JSS ®apmarus komutemki, JSS sxorapbl 611IM JKOHE FBUTBIME 3epTTeyep akagemMusichbl, Ooty —

643 001, Hunrupuc, Tamunnan, YHaictan

MEMJUIEKETTIK AYPYXAHAJIA APTEPUSAJIBIK T'HIIEPTEH3USACBHI AP
HAYKACTAP APACBIHJIA J9PI-IOPMEKIIEH EMJIEY KOHE TEHCAYJIBIK
TYPAJIBI TYCIHIKTEPAI BEPTTEY: KPOCC-CAYAJTHAMA
Background: Hypertension, a leading risk factor for non-communicable diseases (NCDs),

contributes significantly to mortality in India and globally. This research addresses the prevalence
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of hypertension, medication adherence challenges, and factors influencing adherence, particularly in
the context of public hospitals in Ooty, Tamil Nadu.

Keywords: Medication Non-Adherence, Anti-hypertensives, Health Belief Model,
Medication Adherence Rating Scale, Cross-sectional survey

Methods:A cross-sectional survey was conducted at the Non-Communicable Disease Clinic,
Govt. District Headquarters Hospital, Ooty. Data on socio-demographics, disease-related
information, and patient-related factors were collected from 361 hypertensive patients using a
structured questionnaire. Adherence was assessed using the Medication Adherence Rating Scale
(MARS-10), and the Health Belief Model was employed to evaluate patients' perceptions.Data was
collected and analysed using SPSS version 21. A p-value < 0.05 was considered statistically
significant.

Results:Among the participants, 62.9% were non-adherent, emphasizing the substantial
impact of medication non-adherence on hypertension management. Sociodemographic factors like
age and lifestyle factors such as regular follow-ups and carrying medications while traveling were
associated with adherence. The Health Belief Model revealed significant associations between
perceived barriers, severity, benefits, cues to action, and non-adherence.

Discussion:The study identifies lifestyle factors and health beliefs as crucial determinants of
medication adherence. Despite limitations, this research underscores the need for interventions
addressing patient education, awareness, and healthcare professional involvement to improve
adherence and, consequently, hypertension management in public hospital settings.

Conclusion. With medication adherence influencing disease activity in hypertension, efforts
should focus on raising awareness among healthcare professionals and advocating for patient
education to enhance medication adherence, thereby improving blood pressure control.

VJIK 615.19:543(574.5)
Kansipkyaosa' I'.K., Epmexos! C. P., Typcyoexosa? B.1., Typaaasi’ K. M.
1 M.OyesoB arsaars OurycTik Kazakcran ynusepcuteri, LlsivkenT k., Kasakcran

2 Onrycrik Kazakcran menununa akagemusicsl LbiMkeHT K., Kazakcran

OHTYCTIK KABAKCTAH/IA MOJIEHU OCETIH AERVA LANATA (L.) JUSS.
[OBIHIH CATIAJIBIK KOPCETKIIITEPIH AHBIKTAY

Annomauus
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Byn makanaoa Oymycmix Kazaxcmanoa maoenu Aerva lanata (1.) Juss. ecimoiciniy cananvl
Kepcemkiwmepine: vlianiovlivievit, 10 % xnopcymex KvluKblivl epimiHiCiHOe epimetimin KyiH,
JHCANBL KYTLIH AHLIKMAY AHCYPRI3iNOL.

Kinm ce30ep. myxmi 3pea, camovlk Kopcemiiuimep, bli2AN0bLIbIELIH AHbIKMAY, O0dPINIK

ecimoix wukizamol, 10 % xn0pcymex KbluKblLibl epimiHiCiHOe epiMelimin Ky, HCaansl Ky

Kadyrkulova G.K!. Ermekov S. R. %, Tursubekova B.12. Turdaly Q.M?2.
1JSC «South Kazakhstan University» named after M. Auezov, Shymkent, Kazakhstan
2JSC «South Kazakhstan Medical Academy», Shymkent, Kazakhstan

DETERMINATION OF NUMERICAL INDICATORS IN THE GRASS AERVA LANATA
(L.) JUSS. CULTIVATED IN THE SOUTH OF KAZAKHSTAN
Annotation
The work is developed to the determination of numerical indicators:  determination of
humidity, ash, insoluble in 10% hydrochloric acid, total ash in the grass Aerva lanata (L.) Juss.
cultivated in the south of Kazakhstan.
Keywords: Aerva lanata (L.) Juss., numerical indicators, determination of humidity,

medicinal plant raw materials, ash, insoluble in 10% hydrochloric acid, total ash.

Kanbipkyiosa I'.K. !, Epmexos C.P. 1, Typcybexosab.U.?, Typaaasi K. M. ?
'AO «tOxmn0-Kazaxcranckuii yauBepcuter» uM. M. Ay»308a, T. llIsiMkent, Kazaxcran
2 AO «IOxno0-Kazaxcranckas MeIUIMHCKas akagemusi», T. [llsivkent, Kazaxcran
OINPEJIEJIEHUE YUCJIOBBIX ITIOKA3ATEJIEM B TPABE AERVA
LANATA (L.) JUSS, KYJbTUBUPYEMAS HA IOTE KASAXCTAHA
Annomauus
Paboma noceswena onpedenenuio yuciosvix noxazamenei: onpeoeienue euaicHOCmu, 307bl,
Hepacmeopumoti 6 10% Kuciome X10pucmogooopooHol, 0dwell 3016l 8 Mpase dPEbl WePCmUcmoll -
Aervalanata (L.) Juss., kyremusupyemoti na roee Kazaxcmana.
Knrouesvie cnosa: spsa wepcmucmas, duciosvie nokasamenu, onpeoeieHue GIadCHOCMU,

JleKapcmeenHoe pacmumenvHoe coipbe, 3014, Hepacmeopumas 6 10% XxnopucmogodopooHoll

Kuciome, 06114&)1 30J1d.
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Kazipri ke3eHje OTaHIBIK IOPUTIK ©CIMIIK IIHMKI3aTTapbIHBIH HOMEHKIJIATYPAaChlH KEHEHTY
MakcaThblHIa MOJEHU TYpJe OCETIH OCIMIIKTepJi 3epTTey JKOHE OJaplblH Heri3iHze
¢dbuTonpenaparTap/pl ajly YJIKEH KbI3bIFYIIBUIBIK TYABIPHIT OThIp. OChbIHAAM ©CIMIIKTIH KaTapblHa
»KaTaThlH ©CIMJIIK - TYKTi 3pBa (Aervalanatal..), exinim aTaysl HOJI-110J1a OOJIBIT TaObLIAIbL.

Tyxri  opsa(Aervalanatal.)-momenu  GIpKBUIIBIK — INONTECIH — oCIMAIK  AmapaHt
(Amaranthaceae) tykpiMaactapbina sxkatajabl. Cayn ApaBHICBIH/IA, TPOIMUKAIBIK )oHe OHTYCTIK
Adpukana, Manusna, L{elnoH %oHe TPOIMKAIBIK apaiiapia KoOIHeH TapaliFaH.

XanblK MEOUIIMHACBHIHAA CYJIbl CHIFBIHABUIAPHI MEH KalHaTmajmapbl 30p alJaiThbiH,
OyHpekTeri TacTbl epiTeTiH, acKa3aH INIEK >KapachblHa, 1IIEKTEri MOJMUITEPACH apbuly YIIiH,
KYBIK aypyJIapblH/ia KeHIHEH KOJIaHbLIa/IbI.

Tykri ospBaHbIH 1E0IHAE WHAONBIBI ANKAJIOUATAP (OPBHH, METWIDPBHH, JPBO3UI,
SPBOJIAHHH), bepynounamuarep (pepynountupamus, bepynonIroMoBaHUIUIAMUH),
brnaBoHouATap (PYTUH, TUIMPO3UI,), TPUTEPICHOUATAP, MEKTUHIAEP CTeposaap (CHUTOCTEPUH,
JTayKOCTEPHH) MAaKpO- YXKOHE MHKpPO3JIEMEHTTep (XpOoM, Kajuii), WK 3arTap >koHe jae Oacka 1a
OHMOJIOTHSUTBIK OCIICEH TI 3aTTap KE3eCe]I.

Onebuer MmomiMerTepi OoibiHIIA TYKTI 3pBaHbiH 1me6i (Aerva lanata L.) mopimik ecimiik
IMKI3aThl peTinae Peceit MeMIeKeTiHIH OQHITMHAIIB MEAUIIMHACBIHA SHT131TiM, Koaanbutyaa [1].

Kazakctan pecnyOnukachlHbIH MemiekeTTiK (hapMakoIeschblHa JOPUIIK ©CIMJIK IIHKI3aThl
peTiHje eHTI3lIMereH ocimMiik, Oipak dutouair perinae Oi3miH emimizae 25.12.2015 x. Ne24461
tipkenin, XIIC «/layner dapm» nopixaHamapbelHIa *koHe Jie Oacka JopixaHajlapja caTbUIbIMFa
HIBIFY/A.

Omnrycrik Kazakcranaa MofeHH ©CeTiH OCIMIIKTEP/IIH OHIIPICTIK TEXHOJIOTUSCKHIH jKacay jKOHEe
TeHOKOPBIH Ko0elTy MaKcaThIHa Y3 Oa/IbIK IIKaJlaMeH HeTi3r1 KkepceTkimTepi OoibiHIIa 12 Typ:ri
MoneHn ecimaiktepre MawmbikoBa P.Y. (2012 k) MHTpOAYKIMSIBIK Oara Oepren OomatbiH [1].
CoHbIH 1IIiHJIE TYKTI 3pBa ©CIMAITIHIH OHTOTEHE3 Ke3eH Iepi, ©CIMIIK JIOHIEPiHIH eMipre OeHiMaiIiK
KaOieTTepi, TYKBIMHBIH OHIMJIUTIK Oepy JopekenepiHe 3epTTey Kypri3iireH.

Ochl xarnmaiimapra OailllaHBICTBI, TayapTaHy oJici OOWBIHINA IIMKI3aTThIH CamajiblK
KOPCETKIIITEpIHE: bUIFAJIBUIBIFBIH, JKalmbl KyiiH, 10%xyopcyTek KbILIKbUIBI epiTIHIICIHAe
epIMENTIH KYJIiH aHBIKTaY XYprizinai [2-5].

3eprrreyain Makcarbl. OHTYCTIK Ka3akcTaHaa MojeHH ocerin Aerva lanata (l.) Juss.

11601H1H canajblK KOPCETKIIITEPIH aHBIKTAY
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Martepuanaapbsl MeH daicrepi. OHTycTik Kazakcran aiiMarblHAa MOJEHU OCIPIITEH TYKTI
pBa MeEOIH TynacHy (as3acelHIa KUHAKTAN, IIMKI3aTThIH camalblk Kepcerkimrepi KP MO
TajanTapblHa COMKEC 9/1icTeMeci OOMBIHIIA JKYPTi31Idil.

blnzanovinvievin  anvikmay — a0icmemeci.  11IUKi3aTThIH =~ aHATUTHKAIBIK  ChIHAMACHI
OemmekTepiHiH Momepi 10 MM feliiH yHTaKTaaaabl, apaJacThIPhIN )KOHE Maccachl 3-5 r 00JaThIH
+0,01 1 peiiHri AoNIKIeH eIIEHTeH €Ki eJIIIeH I albIHbBl. Op OJIICH I al[bIH aja KeNTipireH
KOHE KAKIMaFbIMEH KOoca OJIIeHreH OIOKCKe OpHAnacThIphLiabl skoHe 100-105 °C  neitin
KBI3BIPBUIFAH KenTiprim mkadka camsiaasl. Kenriprim mxad temmeparypacst 100-105 °C kaiita
KENTeH YyakKbpITTaH OacTam KenTipy YakbIThl CaHalJbl. AJIFAllIKbl ©JIIey TaMblp cabakTap MeH
TaMBbIpJIap YIIiH 3 caraTTaH COH XXYpri3iiei.

Kentipy TypakTsl Maccara AeiiH xyprizinai. Jkcukaropaa 30 MUHYT OOiBI CalKbIHAATKAH
COH OJIIIIeHIeH €Ki ©JIIIeH Il MaccachbiHbIH aiibipMambuibiFbl 0,01 T acmaca TypakThl Maccara >KeTTi
JIEIl ECEITEHE].

Iuki3aT bUTFAIBUIBIFEI (X) MaiibI3 OOWBIHINA TOMEHICTI (POPMYJIaMEH eCenTeIiH/Ii:

__ m—m =100 (6)
- ’

™
MYHJa
M - MIMKI3aTTHIH KENTipreHre AeiiHri Maccachl, TpaMMeEH;
M1 - IUKI3aTThIH KENTIPreHHEeH Ke1HT1 Maccachl, TpaMMEH.
3epTTeyIiH COHFbl HOTH)KECI MaNbI3/IbIH OHJBIK YJIECIHE JEHIH ecenTeNiHreH eKi napauienl
aHBIKTAYABIH opTaiia apupMeTHKaIbIK MoHI OoibIHINA ecenTeniHai. Exi mapanienai aHbIKTalFaH
HOTHOKENEP/IIH apachlHAaFbl PYKcaT eTiireH aybITKybl 0,5% acmaiifpl. bInranaplabIKTel aHBIKTAY

HOTWOKeNepl 1-1111 KecTeae KeNTipuireH.

Kecre 1. IlukizaTThiH YTITUTY JopekeciHe OallaHBICTBl BUIFATABUIBIKTBIH TaNdbI3IBIK

MeJIIIepiH aHbIKTay (OYTiH, YTITUIreH )

3epTTeneTin blnranaein Mmenmepi, %
HIMKI3aT OyTiH KeIl eMeC | YTiTUITeH KOII eMeC
IINKI3aT 11,90-11,97 12 10,45-11,03 12

Kynoi anvixkmay. Opranukaiblk OMOJOTHSIIBIK OSICEeHTI 3aTTap Ibl KOca IMTMUKI3aTThI )KaKKaH 1a
OJIapJIbIH KYJIIHJE aHBIKTayFa OOJIaThIH MHHEpaJJIbl 3aTTapblH dJeMEeHTTepl Oap. OcimaikTepe

MUHEpaJIbl  3aTTapAblH  MOJIIIepl  TONBIPAKTHIH  KYpaMbl, BUIFAJABUIBIK, ©CIMAIKTEPAIH
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OMOJIOTHSUIBIK epEeKIIETIKTEpPl, KIMMaT XoHe T.0. (axTopiapra OaiaHBICTBI €3repill OTHIPAIBI.
MuHepanapl 3JIeMEHTTEPIIH O6CIMIIIK KOHE aJlaM aF3aChIHBIH OMIPIIEHIIT1 YIIiH YJIKEeH MoHI Oap.
Omnap ar3aHbIH KOITEreH 3aT ajaMacy TypJepiHe KaTbICcajbl, COHBIMEH KaTap KenTereH (GpepmMeHTTep,
BUTAMUHJEpP, TOPMOHIAPAbIH Ko(dakTopiapbl, KaH Ty3y, ocy, KeOel >KoHE aJaM ar3achIHbIH
KaJIBITITBI O©MIp CYPYIH KaMTaMachl3 €TeTiH 0acKa /1a KONTereH ypaicTepre KaThICa Ibl.

CoHBIKTaH MIMKI3aTTHIH 631 €KSHJIITIH )KOHE CallaChlH aHBIKTAY YIIiH OMOIOTHSUIBIK OeJICeH Il
3aTTap MEH MUKPOSJIEMEHTTEP KypaMbIHA dCEP €TETIH bUIFAJIBUIBIFEI MCH KYJIIePi 3ePTTEIiH/II.

ApBI Kapail 3epTTey HOTHXKeJepl OOMBIHINA KYJIAEPIiH €Ki TYpl aHBIKTAJIBIH/bI: KBl KYJIi
KOHE XJIOPCYTEK KBIIIKBUIBI epITIHAICIHAE epiMeTiH Kymi. J[opilik eCiMAIK IIUKI3aThlH TYPaKThI
Maccara Jeitin xarbi, 500 °C-ta Kkyiiiprenje anbIHFaH >Kadnbl KyTi ©CiMIiKKe TOH MUHEPAJIIbI
3aTTap MEH 0erjie MUHepaI bl Kocnaiap (KYM, TOIBIPAK, YCaK TacTap) KUBIHTHIFBIHAH TYPAJIbI.

XJopcyTek KbIMIKbUIBIHAA epiMedTiH Kyni - Oyn 100 r mukizaTka ecentereHae cyiabgar
HeMece KaJIbl KYJIi 06 anFaHHaH KEHIHT1 KalFaH KaJIJIbIK.

JKanner kynin anvikmayoeiy adicmemeci. 3,0 T KyBIK HIMKI3aT (IOJI OJIICHII) alJbIH aja
KYHAIpUTIIT JKoHE 10N emieHreH ¢gapdop oTOAKBIpalIThIH TYOiHE Oip/el eTil OpHAaIaCTHIPBUIIBL.
CocpiH oTOaKbIpalll IMIMKI3aTThIH KYpaMbIHIAFbl 3aTTap KYHIN HeEMece YIIbII KeTyre MYMKiH
0onaThIHAAN TOMEH TeMIiepaTrypajaH Oactamn KbI3IbIpbUIAbl. KeMipliH KalFaH KaJlJbIFbl Ja TOMEH
TEMITEPATypajia KaFbUIABI;, KOMIP TOJBIFBIMEH JKaHBITT KETKEH COH, JKaJIbIH YIIFAUTHUIIIBL.

KeMipaiH jkaHOall KamFaH KaIJIBIKTaApbIH CAJIKBIHAATHIN, CYMEH BUIFAJIJIAI, Cy MOHIIACHIHIA
OyMaHIBIPBUIIBI KOHE KAJIBIK KYU P,

Kyiinipy ky/nmin Gankein keTyiHeH cakTada oTwIpbin, 500 °C-ta mydens meminge TypakThl
Maccara Jedin kyprizuiml. Kyinipy askranrad COH, OoTOakbIpall 3KCUKATOpJa CaJKbIHIATHUIIbI
JKOHE OJIIIEH 1.

Kanmer kymi (X) naifer3 6oiibiHIIA Keneci GopMyTaMeH aHbIKTaTbIHIbL:

_ m,x100x100
=——— (7),
i, (100 —W)

MYH/Ia
M1 — KYJIiH Maccachl TPaMMEH;

M2 — IIMKI3aT Maccachl TpaMMEH;

W — muKi3aTThl KeNTIPreH/1€ MacCaHbIH KOFaTybl, TAbI30CH.

JKanmel Kynai aHbIKTay/AbIH HOTHOKENIEp1 2-111bl KECTE/1e KeNTIPUIreH.

95



KA3AKCTAH MEJJHI[HHA KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 yevin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

Kecte 2. [Iuki3aTThIH YTiTUTY JopexeciHe OailIaHbICThI )KAJIbI KYJAIH albI3AbIK MOJIIIEPiH
aHbIKTay (OYTiH, YTITUITEH )

3eprreneTin JKanmer kynnin memnmepi, %
IIMKi3aT OyTiH KOIl eMec yTiTiUIreH KeIl eMec
Iukizar 14,80-14,95 15 14,12-14,83 15

Xnopcymex KviuKblivl epimiHdicinOe epimeimin Kyno0i anblkmay a0icmemeci. JKanmbl Kyl
aHBIKTaFaHHAH KEHiH aJIbIHFaH OTOAKbIpaINTarkl KAIAbIKKA 15 M cy sxone 10 M 10% xmopcytek
KBIIIKBLIBI €PITIHAICI KOCBUIABI, OTOAKBIPAI 3aTTHIK IIBIHBIMEH JKaObUIIbI, Koca abainan 10 MuH
00lbI Cy MOHILIACKIH/IA KAMHATHUIIBI, COIaH KeiiH CyBIThULIBL. KyIci3 cy3riMeH cy3ini, Cy3iHIiHIH
pH-b1 OefiTapan MoHTe Me OOJIFaHIIA BICTHIK CYMEH XKYBULABI, KENTIpUII, COJaH KeHiH KpI3apraHiia
KYHIIPUIAL, 9KCUKATOP/Ia CYBITBUIIBI )KoHE oimmeH i. Kyiaipy TypakTsl Maccara JCHiH KYPri3isiii.
CoHgrbl €Ki eJIIeyliep MaccaaapbIHbIH albIPBIMBI | Mr-HaH apThIK OOJIMayhI THIC.

XJopcyTeK KbBIIIKBUIBI EPITIHAICIHAE epIMENTIH KYJIiH JKajlmbl caHblH Kejeci (opmyna

OOMBIHIIIA €CENTEMII:
x= gx 100 (8),

MYH/Ia
X — XJIOPCYTEK KBIIIKBUIBI €PITIHAICIHIE ePIMEUTIH KYJJIiH KAkl CaHbI,
C — KYJIZIiH Maccachl;
b — skanmel KyJIiH XJ0PCYTEeK KBIIIKBUIBIH/A OHICTCHHEH KEHIHTI ajbIHFaH, )KaHOAWThIH JKOHE
KpEMHE3eMHEH TYPaThIH KaIJIbIK KYJ/IIH >KaJIbl CAaHBI.
10 % xmopcyTeK KBIIIKBUIBI epITIHAICIHAEC epiMENTIH KYJ/II aHBIKTaYAbIH HOTHXKeNepl 3-IIIbl

KECTele KeNITIPIITEH.

Kecre 3. IllukizaTTblH YriTiny gopexeciHe Oaitnanbicthl 10 % XJIOpCyTEK KbIIIKBUIBI
epiTiHAICIHE epIMENTIH KYJIIIH MalbI3AbIK MOJIIEPiH aHbIKTaY (OYTiH,yTITUINeH)

3epTTeneTin 10 % xyopcyTek KbIILIKbUIBI epiTIHAICIHAE epIMENTIH KYJIAiH Meepi, %0
HIMKI3aT

OyTiH KOIl eMec YTITUITeH KOII eMec
lukizar 7,41-7,48 8,0 7,37-7,42 8
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Hotumxenepin tanxkpuiay. Kenriprenne macca mbirbiHbl KP M@ xanmnsl KaObligaHFan
o/licTeMeNIepiHiH TajanTapblHA COWKEC AaHBIKTAJJIbI. IuKi3aTTBIH BUTFAABUIBIFBIH AHBIKTAY
JIereHIMi3 IIMKI3aTThl TYPaKThl Maccara JeHiH KeNTipreHe YIIKbIII 3aTTap MEH TUIPOCKOMUSIIBIK
BUIFAJIJIBIH €Ce01HEeH MacCaChIHbIH KOFaIybIH aiTaMbl3. J[opimik eciMIiK MIMKI3aThIHBIH KYpaMbIHIa
MIEKTeH THIC BUIFAJIBUIBIKTBIH OOJybl IIMKI3aTTBIH CAaIaJIbIK KOPCETKIMITEpIHE dCepiH THUTI3e/Il.
Kenrteren nopiiik ©CIMAIK IMIMKI3aTTApAbIH TYPJIEPi YIIiH BUIFAIIBUIBIKTBIH KIOEPUIETIH MIEKTIK
memepi 12-15% apansireiaga 6omsin kenemi [6,7].

Jloputik ~ ©CIMJIK  IIMKI3aThIHBIH  BUIFAJIABUIBIKTBIH — MMaWbI3ABIK  MOJIIepi  KOFapblia
KepceTiIreH, |- kecteae OepiireH:

- OyTiH mukizarTeiy, meri 11,90-11,97 (12 % kem emec);

- yriTUIreH mukizarTeiy, meri 10,45-11,03 (12 % kem emec);

HIuki3aTThIH Kanmsl KyJi xoHe 10 % XopcyTek KbIKbUIBL epiTinaicinae epimeiitin KP MO
Kbl KAOBUITAHFaH dJicTeMesiepi OOMBIHIIIA aHBIKTAJI/IBI.

Jlopistik eciMIiK IIMKi3aTBIHBIH JKaJIbI KYJIIH MalbI3bIK MOJIIepi 2-1Ibl KecTee OepiireH:

- OyTiH muki3arTeiy, meri 14,80-14,95 (15 % kem emec);

- yrituired mukizarteiyg meri 14,12-14,83 (15 % kemn emec);

Xorapeina kepceriiren 3-msl kectene Oepiarenaepi OoibHmal0 % XI0pcyTeK KbIIIKBIIbI
epITIHICIHAE epIMENTIH KYJIA1H MaibI3IbIK MeJIIIEpi:

- OyTiH mmkizaTTeiH meri 7,41-7,48 (8,0 % xem emec);

- YTITUITeH MUKi3aTThiy meri 7,37-7,42 (8 % xen emec);

KopbiTa kenme, TykTi o5pBa 1me0iHIH cananbslk KepcerkimTepi KP  MemekerTik

(hapMaKoIIesSChIHBIH TaJIalTapbIHA COMKEC aHBIKTAJIbI.
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LIQUID CHROMATOGRAPHY IN THE ANALYSIS OF A NEW IMIDAZOLE
DERIVATIVE

He3Banoga 0., Ecenaan C., KapatdaeBa A. H., AcuansoexoBa A. /I., Opaatdaea C. K.

«Onrycrik Kazakcran menununa akagemusicel» AK, lleimkent, Kazakctan

WUMMIA3O0JIBIH )KAHA TYBIHIBICHIH TAJIAYAAFBI CYIBIK
XPOMATOT PA®HUS

He3anoga 10., Ecenann C., KapadaeBa A.H., Acnabs0exoBa A.Jl., Opaadaea C.K.

AO «lOxHo-Kazaxcranckas MmeauiuHcKas akagemus», lllsivkent, Kazaxcran

AKNIAKOCTHASA XPOMATOI'PA®USA B AHAJIN3E HOBOI'O MTPOU3BOJHOI'O
HUMHIA30JIA
Introduction. Derivatives of halimidazoles are of particular interest, since a large number of
potential biologically active substances have been synthesized on their basis by electrophilic and
nucleophilic substitution reactions. At the Department of Pharmaceutical Chemistry with courses of
analytical and Toxicological Chemistry of BSMU (Ufa, RF) Sharipov .M. and co-authors
synthesized a new biologically active compound - 2,4,5-tribrom-1-(1-oxotiethanyl-3)-imidazole (I-

81), which exhibits high antidepressant activity. We conducted studies of quality indicators and
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standardization of the active pharmaceutical substance, since they were relevant for the introduction
of the drug into medical practice.

The purpose of this study was to develop a technique for the quantitative determination of the
substance 2,4,5-tribromo-1-(1-oxotiethanyl-3)-imidazole by HPLC.

Materials and methods. The substance and RSO of 2,4,5-tribromo-1-(1-oxothietanyl-3)-
imidazole (1-81), substances of sources and intermediates of synthesis of 2,4,5-tribromimidazole
and 2-[4,5-dibromo-1-(thietanyl-3)imidazolyl-2-thio] acetic acid, obtained at the Department of
Pharmaceutical Chemistry with courses of analytical and toxicological chemistry GBOU VPO
BSMU (Ufa, RF). Chromatography was carried out on a Varian ProStar liquid chromatograph
(Australia) with a Microsorb - MV 100-5 C18 column (150x4.6 mm) with a Varian Cary-50 UV
detector (236 nm), column temperature 35 °C, eluent feed rate - 1 ml/min, sample injection volume
- 20mcl. Solvents and reagents of the category "pure for HPLC" were used in the work. Statistical
data processing was carried out using the program "ChemStation 3D".

Results and discussion. The investigated substance 2,4,5-tribromo-1-(1-oxotiethanyl-3)-
imidazole is a low-polar compound, so we used a column with a reversed phase. The selection of
separation conditions on the column includes the selection of the optimal composition of the mobile
phase and the elution rate.

Acetonitrile was used as a solvent, which is characterized by low viscosity, mixed with water
in any ratio and does not create pressure at the inlet to the column. By dynamically modifying the
system by adding phosphoric acid to pH 2.55, we were able to suppress undesirable sorption
mechanisms and create conditions for obtaining a symmetrical shape of chromatographic peaks of
the substances under study. As a result of the experiments, an optimal mobile phase was selected,
consisting of acetonitrile and water with the addition of phosphoric acid to pH 2.55 (40:60),
previously degassed by vacuum.

Validation of the developed methodology for the quantitative determination of 2,4,5-
tribromo-1-(1-oxotiethanyl-3)imidazole by liquid chromatography showed that it is specific,
characterized by correct accuracy and reproducibility in the analytical domain of &+ 40% relative to
the established working concentration of 1-81 in solution, which allows it to be used for reliable
quality assessment 2,4,5-tribromo-1-(1-oxotiethanyl-3)imidazole.

Conclusions. Thus, a liquid chromatography technique for the quantitative determination of
the substance 2,4,5-tribromo-1-(1-oxotiethanyl-3)imidazole has been developed. The mobile phase
of the acetonitrile-water composition with the addition of phosphoric acid to pH 2.55 (40:60)

ensures the selectivity of the technique, the retention time of the chromatographic peak of the new
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substance is within tl 2.72 + 0.02. The relative error of the average result is + 0.44%, which

indicates a high reproducibility of the technique.

YK 615.11
CanaeBa J1.Y., YcmananueBa 3.Y.

TamkenTckuii papmaneBTHUECKUI MHCTUTYT, TamkeHT, ¥Y30eKucTan

N3YYEHUE ®PAPMAKO-TOKCUKOJOI'MYECKHUX CBOMCTB CYIIPACTUHA

Annomauusn

H3zyuenvl gpapmako-moxcuxonocuueckue ceoucmea cynpacmuna. B pezyromame u3yuenus
apmaro-moKcuKonro2uyecKux Cceolcme CynpacmuHa YCMAHOBNIeHO, UYMmo e20 He2amueHoe
6030€elicmeue Ha OpeanusM UeroseKkd Modcem npusecmu K ompasienuio. bvino npusnano
HeobX00UMbIM pa3pabomams IKCHPecc-memoobl AHAIU3A OCIPBIX OMPABGIEHUL CYNPACIUHOM.

Kniwueevie  cnosa:  Anmucucmamumnvie — npenapamol, CYNpacmu, ¢apmako-

MOKCUuKoniocudecKkue ceodcmea, nobounvle 3@4)@1(7’71&.

Canaena J1.Y., Ycmanaauena 3.Y.

TamkeHT papmaneBTUKaIbIK UHCTUTYTHI, TamkeHT, ©30ekcTan

CYIIPACTUHAIH ®APMAKO-TOKCUKOJOTI'UAJIBIK KACUETTEPIH
3EPTTEY

Annomauusn

Cynpacmunniy  ¢hapmaxoxoxkcukonocusnvly — Kacuemmepi 3epmmenzed. CynpacmuHHiH
D apMaKoOKOKCUKONIOSUANBIK KACUEMMEDIH 3epMme) HIMUNICeCiHOe OHblY A0aM Ae3ACbliHa Kepi acepi
yaanyea axenemini anvikmanovl. Cynpacmunmen dcedenl Yianyovl mandayobly xceoel a0icmepiH
areacay Kaxcem oen maowliobi.

Kinm ce3dep. Anmucucmamunoep, cynpacmuH, @apmako-moKcuKoIoUsIblK Kacuemmepi,

Jrcanama acepaepi.

Sapaeva L.U., Usmanalieva Z.U.

Tashkent Pharmaceutical Institute, Tashkent, Uzbekistan
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STUDYING THE PHARMACO-TOXICOLOGICAL PROPERTIES OF SUPRASTIN
Annotation
The pharmaco-toxicological properties of suprastin have been studied. As a result of studying
the pharmaco-toxicological properties of suprastin, it was found that its negative effects on the
human body can lead to poisoning. It was found necessary to develop rapid methods for analyzing
acute poisoning with suprastin.

Key words: Antihistamines, suprastin, pharmaco-toxicological properties, side effects.

BBenenne. B Hacrosimiee Bpems YCTAHOBJICHO, UYTO OTpPaBIEHHWE AHTUTUCTAMHUHHBIMU
npernapaTtamMy 3aHUMAaeT OJTHO M3 BEAYIIUX MECT, KaK U OTPaBJICHHE JIEKAPCTBEHHBIMHU CPEJICTBAMHU.
CraTHCTUYECKH M3y4YeHO, YTO OTPABICHHS PACIIPOCTPAHEHBI B OCHOBHOM CPEIH J€TEeH M BBI3BAHBI
MepeIo3UPOBKON BpadyoM iU poauTensMu. Kpome Toro, 610KaTopbl THCTAMHUHOBBIX PELIETITOPOB
H1 aHTUrHCTaMHHHBIX TpenapaToB NPEACTABISIOT CO0O0W Tpynmy MIUPOKO HCHOIB3YEMBIX
MPEerapaToB, BXOSIINX B COCTaB KOHIIEHTPHUPOBAHHBIX IpenapaToB i edenus npoctynsl, OPBU
u Jpyrux 3aboneBanuii. Cpoc Ha HUX TaKXKe YBEIMYMBACTCS C HA4YaJlOM CE30HA MPOCTYIHBIX
3a0oneBanuid. Yamie Bcero cpead TMOAPOCTKOB MPUMEHSIOT KOMOHMHAIMIO TpenaparoB C
AHTUTUCTAMUHHBIMU TIperapaTaMu, IeHTPaIbHBIMU XOJIMHOOIOKAaTOpaMu U 3TaHonoM. Cpenn HUX
AHTUTHCTAMUHHBIN Mperapar CynpacTUH, KOTOPBIA 9acTO MCHOIB3YeTCs Ul JISYEHUS aJUIEPTUH C
cepenuHbl Tponwioro Beka. CympacTuH OBICTPO CHHUMAeT CHMIITOMBI aJUIEPIHYECKOro 3Yy7a,
KOHBIOHKTHBHTA, IEpMaTUTa, KPOME TOTO, 00JIaZiaeT OMOIHUTEIbHBIM TOOOYHBIM 3 eKkToM.

Heasb uccaenopanus. Mzyuenue ¢papMako-TOKCUKOJIOTHUECKUX CBOMCTB CYNpPAaCTHHA.

Matepuaibl W MeTOAbl. TOKCHYHOCTH MpPENApaToOB C LEHTPAIBHBIM (CEIATUBHBIM) W
XOJIMHOOJIOKaTOPHBIM JeiicTBUEM BbIcOKa. K 3TOl rpynme npenaparoB oTHOCATCSA AU(EHTUApaMUuH
(mudenruapamMuH), TUNpasud (MUMOIb(EH), CYNMPacTHH (XJIOPOMUPAMHH), KIEMAacTUH (TaBErHI).
Cynpactun (XJoponupaMuH) O0NafaeT aHTUTUCTAMUHHBIM U M-XOJIMHOIUTHYECKUM JCHCTBUEM,
MIPOHUKAET Yepe3 reMarodHIedanrnyeckuii 0apbep, YIydlIaeT pereHepaiuio, yiaydinaeT padoTy
CIIM3UCTBIX 000JIOUEK, KENyTOYHO-KUIIEYHOTO TPaKTa, TOJOBHYIO OOJIb, YCHIIMBAeT BBHIICICHUE
MOYH, MPOSBIISIET JACHCTBUE NMPH TaXUKapAuH, riaaykome. IIpexae Bcero, 3To MOTOMY, 4TO Apyrue
AHTUTUCTAMUHHBIC TpermapaThl MEPBOrO MOKOJEHHS O0JIaJalOT CEIaTUBHBIM JACWCTBHEM, KaK M
madenruapamud. [locie mnpumema mpemapaTa HeEb3s YHOPABIATh MAIMIMHOW M paboTaTth ¢
MexXaHu3MaMH. Takke JecTBHE XJIOPONMMpaMHHA 3HAYUTEIBHO CHIDKAETCS CO BPEMEHEM B
pe3yibTare pPeryaspHOro ImpueMa MW3HadyalbHO BEIIECTBO MOMOTaeT ObICTPO, HO MPH UIUTEIHHOM

NPUMEHEHUH €ro JAeWCTBHE MOXXET ObITh yTpaueHo. Kak mpaBuio, BCe AaHTUTHCTAMHHHBIC
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npenaparsl MEpPBOr0 MOKOJEHUSI MCHOJb3YIOTCS B KAaueCTBE HEOTJIOKHOM MOMOIIM MPU OCTPBIX
COCTOSIHMSIX, HO HEJb3d MPUHUMATh HMX TNOCTOAHHO. [lo3TOMy mpu J€YeHUM pas3IUYHBIX
ajulepruueckux 3aboseBaHuii xyopornupamMuH He mpumensiercs B CIIA wm 3amamnoit Eporme,
MHOTHE M3 KOTOpPBIX BBISIBIUIM €ro JedeKkTHble cBoiicTBa. M3 HUX-OTCYTCTBHE KOHIIEHTPAIUH
BHUMaHUs U N0OOYHBIE 3(PEKThl HAa JPyrue peuenTopsl (M-XOJIWHOPEUEHTOPhl, CEPOTOHHUH, O-
aJpeHOPEIENTOpPbl) W HMOHHbIE KaHajdbl. BO3HUKHOBEHHWE AaHTUXOJIMHEPTUYECKONM AaKTUBHOCTHU
IIPOSABIISIETCS CYXOCTbIO BO PTY, TPEMOpPOM, TaxHKapAuel, 3aJep>KKOH MOuYM, 3amopamMu u
HapylIeHUsIMH aKkkoMojauuu. [loBbImaeT BI3KOCTh MOKPOTHI Yy OOJIbHBIX OPOHXHAIBHON acTMOH,
YTO MOKET CIIPOBOLIMPOBATH Pa3BUTHE OPOHXHMAIBHON HEeMO0CTaTOUHOCTH. llaleHTsl ¢ rnaykoMoin
MOTYT HCIBITHIBaTh IOBBIIIEHHOE BHYTPUIJIa3HOE JaBieHME. biokana peuentopoB CEpOTOHHHA
CTUMYJIUPYET amleTUT W TMPUBOJUT K YBEIWYEHUI0O Macchl Tena. [lpu mepemo3upoBke
XJIOPOMUPAMUHA TUAPOXIOPUAA PA3BUBAIOTCS CUMIITOMBI, CXOJHbBIE C CUMIITOMaMH WHTOKCUKAIIUU
aTPOMMHOM: TaJUTIOLMHAIMY, OECIIOKOMCTBO, aTakChs, HapyIIEHHE KOOPIWHAIMU ABM)KCHUH,
aTeTo3, cyfgoporu. s neteit mpeobiianaer cocTossHue BO30yxaeHus. Takke MOXKET HaOII01aThCs
CYXOCTb BO PTY, pacIlIMpEHHE 3pauyKOB, IPUTOK KPOBU K JIMILY, CHHYCOBasl TaXUKapAMs, 3a1eprKKa
MOYH, JIUXOpaaKa. Y B3pOCIBIX JHMXOpPaJKa U BBIACICHUA HAOMIONAIOTCA HE BCErJa; Mepuojl
BO30Y>KICHHS COTIPOBOXKIAETCS CYyJJOPOTaMHU U JICTIPECCHEH. DTO TaKKe MOKET MPUBECTH K KOME U
CEPJICYHO-JIETOYHOMY KOJIJIATICY, KOTOPBIA MOXET MPUBECTH K CMEPTH B TeueHue 2-18 dacos. B
JUTepaType HUMEETCs MHOXKECTBO cooOuieHuil o0 orpaBneHusax. lllupokuil cnextp aeicTBUS U
00JIBIIION aCCOPTUMEHT CYMPACTUHA MOBBIIIAIOT BEPOSTHOCTH OTPABICHHUSI UM.

PesyabTaTel. B pesynbrare mzydenus: ¢apmMako-TOKCUKOIOTHUECKUX CBOMCTB CYIpacTHHA
YCTaHOBJIEHO, YTO €ro HeOJaronpusTHOE BO3/JEWCTBHE Ha OpraHU3M 4eJOBEKa MOXKET BbI3BATh
oTpaBieHue. [Ipu 3TOM ycTaHOBJIEHO, YTO HEoOXoaMMa pa3paboTKa METOJIOB SKCIIpecc-aHaIn3a
IIPU OCTPBIX OTPABJICHUIX CYIPACTHHOM.

BoiBoabl. M3ydeHbl (GapMako-TOKCHKOJIOTHYECKHE CBOMCTBA CYyNMpacTHHA. bbIIo mpu3HAHO

I_[eJ'IeCOO6paSHBIM pa3pa60TaTL MCTOABI XUMHKO - TOKCUKOJOTMYCCKOr'o aHajin3a CyIpaCTHHA.

YK 615.11
Kapnakosa II. K.}, Komapos T. H.}2, Apuakosa O. A.!, ITonosa M. O.}, Illoxun U. E.!
1 000 «llenTp papmareBTHUECKOI aHATHTHEKNY, MockBa, Poccust

2 Poccuiickuii yauBepcuTeT Apyxk0sl Haponos (PYJIH), Mocksa, Poccus
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PABPABOTKA METOJAUKHN KOJIMYECTBEHHOI'O OINPEJAEJEHNUS HOBOI'O
JJEKAPCTBEHHOI'O ITPEITAPATA STMABEH B IIVIASME KPOBHU YEJIOBEKA
METOAOM B2XKX-MC/MC
Knrwoueevie cnoea: smmabden, BIOXX-MC/MC, naasma, paspabomka memoouxu,

KoJiuyecnmeeHHoe onpe()efzeﬂue

Karnakova P. K.}, Komarov T. N. 12, Archakova O. A.%, Popova M. O.%, Shohin I. E.1
!LLC 1Center of Pharmaceutical Analytics», Moscow, Russia

2 RUDN University, Moscow, Russia

DEVELOPMENT OF AN HPLC-MS/MS METHOD FOR QUANTIFICATION OF A
NEW DRUG ETMABEN IN HUMAN BLOOD PLASMA
Keywords: etmaben, HPLC-MS/MS, plasma, method development, quantification

Kapnaxosa II. K. !, Komapos T. H 1%, Apuakosa O. A. ., ITonosa M. O. 1, [lloxun U. E. !
1 «®apmaneBTukansik Tangay opransirsy KUK, Mackey, Peceit

2Peceii xanbIKTap J0oCTHIFBI yHuBepcuteti (PYIH), Mackey, Peceit

HPLC-MS / MS OAICIMEH AJIAM KAH IIVIASMACBIHJIAFbI )KAHA 9TMO3UH

JOPUIIK ITPEITAPATBIH CAH/IBIK AHBIKTAY 9IICTEMECIH 93IPJIEY

Kinm ceo30ep: smmaben, HPLC-MS/MS, nnasma, adicmemeni a3ipney, canovlk anbikmay

BBenenune. Drtmaben  (4-[(3-3TOKCH-3-OKCOMPOMAaHOWIT)aMUHO |OCH30MHAsE ~ KUCIIOTA),
SIBJISTFOIIMIACS TTPOM3BOJIHBIM MPOIAHIHOBON KHCIIOTHI, 00JIafaeT KapaAuOTPOIHBIM aeiicTBrueM [1].
Panee OblT mpoBeNEH MOJHBINM UK AOKIMHUYECKHX HCCIENOBaHUN STMabeHa, BKIIIOYAOIIUI
OlIeHKY d2(QQPEeKTUBHOCTH U O€30MacCHOCTH. bbUIM J0Ka3aHbl TMOJOXKUTENIbHbIE MpoduIu
0€30MacHOCTH aKTHUBHOW (apMaleBTUYeCKOW CyOCTaHIIMM U TOTOBOW JIEKaPCTBEHHOM (HOPMBI
sTMabeHa, u3ydeHa GpapMakoIorudeckas 0€30MacHOCTh (papMarleBTUIECKON CyOCTaHIIMK dTMabeHa
[2], [3]. Cnenyromum 3TanoM pa3pabOTKU JaHHOTO Tpernapara sBISETCS MpoBefcHUue 1-i (asbl
KimHuYeckux uccieaoBanuit (KN).

Heas ucciaenoBanus. Lleapio MaHHOTO WCCIIENOBaHUS SIBISETCA pa3pabOTKa METOIUKH
KOJIMYECTBEHHOTO  OMpejAeiieHuss dSTMabeHa B IUla3Me  KPOBH  4YelIOBEKa  METOJIOM
BBICOKOA () (heKTUBHOM KUJIKOCTHOMN xpomartorpaduu c MacC-CIEeKTPOMETPUUECKUM

nerektupoBanueM (BOXX-MC/MC) nns ee nanbHeWIned Bamuaaluyd COTJIACHO TPeOOBaHUSM
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EBpa3uiickoro SKOHOMHYECKOTO COI03a M ampoOaluy B aHATUTHYECKOM dTale HCCICIOBaHUS C
LEJNBI0 N3ydeHHs (papMaKOKHMHETHKHU B paMKax nposeneHus 1-it paszsr KU.

Metoabl u martepuaJibl. bbuia pa3paboTaHa METOAMKA KOJWYECTBEHHOI'O OINpeAesieHUs
sTMabeHa B IUIa3Me KpoBH denoBeka wmetomoM BDOXX-MC/MC. B kadecTBe BHYTpPEHHETO
crannapta (BC) 6b11 cnionbp3oBan npometasut. OcaxaeHrne 6eIKoB M1a3Mbl KPOBU MPOBOIUIIOCH C
MOMOIIBIO aneToHuTpuiia. B kadectBe moasrxkHO# ¢aspl (IID) O6smm BeIOpans 0,1 % pacTtBOp
MYypaBbUHOM KHUCJIOTHI B Boje (moeHT A, o o0bemy) u 0,1 % pacTBop MypaBbUHON KHUCJIOTHI B
aneroruTpuiie (3moeHT B, mo o6wemy). Ckopocts motoka II® cocraBuna 1,00 mu/muH. Bbin
HCII0JIb30BaH TPAJUEHTHBIN PEXKUM 3II0OUPOBaHuA co cieayromum coctaBom [1d: 0,00 — 0,50 mun
— 10 % smroenta B; 0,50 — 1,25 mun — ot 10 % mo 100 % smroenta B; 1,25 — 2,50 mua — 100 %
amoenta B; 2,50 — 2,60 muu — ot 100 % mo 10 % smroenrta B, 2,60 — 4,00 mun — 10 % smroenra B.
Bpewms ynepxkuBanust 3tMabena okono 1,15 mun, npomerasuna — okono 1,18 mun. OOmiee Bpems
aHanmuza: 4,00 wmuH. VCTOYHMK M peXUM HOHHM3AIUH: JJIEKTPOCHpEH, MOI0KUTEIbHBIN.
JleTeKTUpOBaHUE MPOBOJWIOCH B PEXKUME MOHUTOPUHIA MHOKECTBEHHBIX peakuuii (MRM).
YcnoBus nerekTupoBaHus 3TMabeHa: m/z 249,90 — 92,15, m/z 249,90 — 160,20; ycmoBus
nerektupoBanus npomerasuna (BC): m/z 284,95 — 197,95.

PesyabraTrel u o6cy:xaenne. OcoOCHHOCTHIO pa3pabOTKM JAaHHOW METOAMKH SIBIISETCS
HOBH3HA JAHHOTO mpernapaTta. Panee He mpoBoamiach pa3paboTka METOAMK KOJIMYECTBEHHOTO
ompeneneHuss 3TMa0eHa B OWOJIOTHYECKHMX oOOpasmax denoBeka. Ham ymamock pazpaboraTh
CEJIEKTUBHYIO M YYBCTBUTEIHHYIO METOJMKY KOJIMUYECTBEHHOTO ONpeAeNieHus dTMabeHa B Iia3Me
KpPOBH 4YeJIOBEeKa ¢ KOPOTKUM BpEMEHEM aHaIn3a U HETPYJOEMKHUI crtocoO0oM MpoOONOrOTOBKH.

BeiBoabl. Hamu Obuta mpoBeaeHa pa3paboTka MEpBOW  METOAMKH KOJUYECTBEHHOTO
ompeJielIieHUs HOBOTO TperapaTta dTMa0eHa B Iia3Me KpoBU yenoBeka metogom BOXKX-MC/MC.
AHanuTtnueckuid nuamna3zoH metoauku coctaBun 0,250 — 30,000 MKr/mia B Iuia3Me KpOBU IS

3T™Ma0eHa.

Cnmcok Jiureparypbl

1. Wekun /1. 0. u ap. BnusHue npon3BoaHOro OEH30MHON KUCIOTH Ha (hopMHUpOBaHHE
HKCHEPUMEHTAIBHON XpOHUYECKOH cepieuHoil HepocTatouHocT // Papmanms. — 2016. — T. 65. —
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PABPABOTKA U BAJIMJJAIIUA METOAUKU ONNPEAEJIEHUA OCHOBHOI'O
METABOJIUTA MOJIHYIIUPABUPA (B -D-N4A-TUAPOKCULIUTUANHA) B IIVIASME
KPOBHU YEJIOBEKA METO/JIOM B2KX-MC/MC

Annomauusn

Monnynupasup  —  npomusosupycuviti  npenapamel ¢ auwmu-PHK-noaumepasnou
akmuenocmoito, 00006pennviti FDA ons aeuenuss Coronavirus Disease 2019 (COVID-19).
Monnynupasup 6 nnazme kposu uenogeka memadoausupyemcs 0o [-D-N4-cuopoxcuyumuouna
(NHC). Bvina paspabomana u éanuouposana nogas memoouxa onpeoenenusi NHC 6 niazme kposu
Yeno8eKa MemoOOM BblCOKOIPPHEKMUBHOU HCUOKOCHHOU XPOoMamozpaguu ¢ maHoemMHbIM MAacc-
cenexmuenuvim  0emexkmuposanuem (BOKX-MC/MC) ¢ ananumuueckum ouanasonom 10,00 —
10000,00 ne/mn NHC 6 nnazme kposu. Paspabomannas memoouxa Ovlia 6aiuouposana 8
coomeemcmeuu ¢ npasuramu EAIC, na ocnose pykosoocme EMA u FDA.

Knrwueewie cnosa: [-D-Na-2uopoxcuyumuoun, moanynupasup, BOIKX-MC/MC, eanuoayus.
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DEVELOPMENT AND VALIDATION OF AMETHOD FOR THE
DETERMINATION OF THE MAJOR METABOLITE OF MOLNUPIRAVIR (B -D-N4-
HYDROXYCYTIDINE) IN HUMAN PLASMA BY HPLC-MS/MS

Annotation

Molnupiravir is an antiviral drug with anti-RNA polymerase activity approved by the FDA for
the treatment of Coronavirus Disease 2019 (COVID-19). Molnupiravir is metabolized to f-D-N4-
hydroxycytidine (NHC) in human plasma. A new methodology for the determination of NHC in
human plasma by high-performance liquid chromatography with tandem mass-selective detection
(HPLC-MS/MS) with an analytical range of 10 — 10000 ng/mL NHC in plasma was developed and
validated. The developed methodology was validated according to the EAEC regulations, based on
the EMA and FDA guidelines.

Key words: -D-N4-hydroxycytidine, molnupiravir, HPLC-MS/MS, validation.

Komapos T. H. *?, Kapnakoga II. K. !, Berposa E. C. 13, Apuakosa O. A. !, llloxun H.
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Peceii

$ ®IAOY MUDU «Y¥ATTHIK SAPOIIBIK 3epTTEyY YHHBEPCUTETI», Mackey, Pecei

HPLC-MS/MS 9IICIMEH AJIAM KAH ITJIASMACBIHIAFbI
MOJIHYIIUPABUPAIH, (B-D-N4-TUAPOKCULIUTUINH) HET'I3I'I METABOJIUTIH
AHBIKTAY 9ICTEMECIH 93IPJIEY )KOHE BAIUJALIUAJIAY

Annomauus

Monnynupasup-eupycka xapcvt PHK-nonumepasoer 6encenoiniei oap npenapammap, FDA
coronavirus Disease 2019 (COVID-19) emoey ywin magynoazan. Adam Kan nia3maculHOAbl
Monnynupasup p-d-N4-zuopoxcuyumuounee (NHC) Oeiiin memabonuzoenedi. Kan niazmacvinoagol
10,00-70000,00 wne/mn NHC  ananumuxaneix ouanazonvl 6ap manoemoi macca-cenekmuemi
oemexmopwt (HPLC — MS/IMS) 6ap srcozaper muimoi cyiivix xpomamozpaghus a0icimen adam Kau
naazmacwvindaebl NHC anvikmayowviy oicana adicmemeci a3ipnenoi scone mexcepindi. O3ipreneen
aodicmeme EADO epeoicenepine cavikec, EMA ocone FDA bacwvinvixkmapvinsiy Hezizinoe

BANUOAYUALAHOBI.
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Kinm ce30ep: p-d-N4-cuopoxcuyumuoun, moanynupasup, HPLC-MS/MS, saruoayus.

Beenenne.HoBas koponaBupycHas undpekius [Coronavirus Disease 2019 (COVID-19)] —
octpoe uH(pEKIHOHHOE 3abojeBaHue, BbI3biBaeMoe Bupycom SARS-CoV-2 (Severe acute
respiratory syndrome-related coronavirus 2) mpomosmKaeT mpeacTaBiIsTh 3HAYMTEIBHYIO YTPO3Y IS
CHCTEMBI 3[JpaBOOXPaHEHHUs 0 Bcemy mupy [1].

MonnynupaBup — NPOTUBOBUPYCHBIM mpenapar, obnanatomuii antu-PHK-nmomumepasnoi
aKTUBHOCTBIO. MOJHYNUpaBUp SBISETCS MPOJIEKAPCTBOM, KOTOPOE B ILJIa3Me KPOBH MOJBEPraeTcs
THAPOJIUTHYECKOMY paciieuieHnio 10 B-D-N4-ruapokcurnuruaunna ([B-d-N4-Hydroxycytidine,
NHC]). MonnynupaBup o0jagaeT akTUBHOCTBIO TPOTUB KOPOHABHPYCOB, BKIIIOYAs BCE BAPUAHTBHI
SARS-CoV-2, u3BectHbie Ha gaHHBIA MOMEHT [2]. [ToMHMO 3TOTO, MOJIHYIIUPABHP UMEET BHICOKUN
Oapbrep MpOTHUB pa3BUTHs JIeKapcTBeHHOU ycroitunBoctH [1]. [Ipemapat nonyunn pa3pemenue FDA
(the Food and Drug Administration) Ha npumeHenue ains amOynatopHoro sedeHuss COVID-19 B
JIETKOW M CpeJlHEel CTeNeHH TSKECTU y MAllMEHTOB cTapile 18 jer, KoTopble UMEIOT BBICOKUN PUCK
pasBuTHs TsDKenoro 3abomeBanust [3]. Takum 00pa3oM, MOJIHYNIUPAaBHP MOXET CHITPaTh
pelaroIyio poib B 6oprde ¢ mpogomxkaromeiicsa nanaemuein COVID-19.

1. Marepuanbl 1 MeTOABI

1.1. PacTBOpBI U peaKkTUBbI

Aneronutpun kimacc «UHPLC Supergradient, ACS» (PanReac, I'epmanus & AppliChem,
Wcnanwust), metanon kinacc «HPLC gradient grade» (Xummen, Poccust), MypaBbrHast KHCIIOTa, KJIace
«98 % pure» (PanReac, I'epmanust & AppliChem, Mcnanwus), Boausiii pactBop ammuaka 30 % «for
analysis, ACS» (PanReac, I'epmanust & AppliChem, Hcnanus), Boga nemuHepanuzoBaHHas |
KJracca.

Wcxonnsiii cranaapthblil pactBop (MCP) NHC roroBuiu myreM pacTBOpEHHUS CTaHJIApPTHOTO
obpasna (CO) B-D-N4-rugpokcunmruanna (Dezhou Hanhua Pharmaceutical Chemical Co., Ltd,
Kuraii) B meranone. PaGoune cranpaptheie pactBopsl (PCP) anamuTa ObUIM MOJIyd4eHBI MyTEM
paszBeaenust anmukBoT MCP NHC mertanomom no monmydenus B miasme koHreHTpamuii 10,00 Hr/mi,
50,00 mr/ma, 100,00 mr/mma, 500,00 ar/ma, 1000,00 mr/ma, 4000,00 mr/min, 8000,00 mr/mi,
10000,00 ur/mi1, cOOTBETCTBYIOMIMX KATHMOPOBOYHBIM ypoBHSM Ne 1 — 8, a Takke KOHIIEHTpaIuit
10, 30, 2000, 5000, 7500,00 ur/mn ans yposHeil koHTpoussa kadectBa (KK) LLOQ (lower limit of
quantification), L (low), M1 u M2 (middle 1, middle 2) u H (high) coorBeTcTBeHHO.
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HUCP Buyrpennero cranaapra (BC) mnpomerasuna (IIPOM) u PCP roroBwm c¢
ucnonb3oBanueM CO npomeraszuna ruapoxsopuaa (USP reference standard, @panmus) Ha ocHOBE
aneronutpuia. Konnenrpamus BC B o6pasmax coctaisiia 100,00 Hr/mit.

1.2. TlpobGomoaroroBka

[IpoGomoaroToBka 00pasmnoB 3akiaoyanach B npuoOaBiaeHun Kk 200 Mk obpasia (oOpasia
unTaktHOM TuTa3mbl, KO, obpasna KK) 10 mxn PCP BC u 400 mkn ameronutpuia. Cmech
NepeMenMBaii Ha BeTpsxuBarenie tuna «Bopreke» B TeueHue 10 cexyHI, HEHTPUPYTHPOBAIA B
TeueHrue 15 wmuHyT Cc yckopenueM 15000 g W TOJNYYEHHBIA CyNEpHATAHT MEPEHOCWIM B
XpomaTorpaduueckre BUabI.

1.3. VYcnosus xpomarorpaduueckoro pasaenenus 1 MS/MS-nerexktupoBanus

e O0opynoBanue: BBICOKOO((EKTUBHBIN KUAKOCTHOH Xpomarorpadp Nexera XR ¢
TaHJIEMHBIM Macc-crekTpomerpudeckuM aetrekropoM LCMS-8040 (TpoiiHoi KBaApyIOJib).

e Komonka Shim-pack GWS C18, 150x4,6 MM, 5 MkM ¢ mpeakosjoHkoii Phenomenex
SecurityGuardTM Cartridges C18, 4x3,0 MM, 5 MKM.

e DmmroeHT A: 0,1 % pacTBOp MypaBbHHOM KUCIOTHI B Bojie ¢ npubasienueM 0,08 % pactBopa
ammuaka (v/v). Omroent B: cmeck 0,1 % pacTBopa MypaBBHUHOW KHCIOTHI B METaHOJE C
npubasnenuem 0,08 % pacTBopa ammuaka u arieToHuTpuia 4:1 (v/v).

e I'papuent: 0,00 — 2,00 mun: 5 % B, 2,00 — 2,50 mun: 5 -80 % B, 2,50 — 3,00 mun: 100 % B,
3,00 — 3,50 mun: 100 % B, 3,50 — 3,60 mun: 100 -5 %, 3,60 — 7,00: 5 %. Cxopoctb motoka 1,0
mir/muH: 0,00 — 4,50 mun, 1,2 ma/mus: 4,50 — 4,90 mun, 1,0 mir/mun: 4,90 — 7,00 MuH.

e JleTeKTUpOBAaHUE B TIOJNOKUTEIHHOM pPEXHUME HOHM3AIMH TOCPEICTBOM MOHUTOPUHTA
MHOXecTBeHHbIX peakunii (MRM): 260,10 m/z — 128,20 m/z; 260,10 m/z — 111,10 m/z (NHC);
285,05 m/z — 198,05 m/z (ITPOM).

1.4. Bannpanmus MeTOOUKH

Banupanus pazpaboTaHHON OMOaHATMTUYECKOW METOIMKU ObLIAa MPOBEIEHA B COOTBETCTBUU
C TpaBWJaMHU TIPOBEACHUS HCCIEAOBaHWI OMOIKBHBAJIEHTHOCTH B pamkax EBpasuiickoro
SKOHOMHYECKOTO coro3a [4], Ha ocHOBe pykoBojcTB EMA [5] u FDA [6]. Metoauka mpomnia
MOJIHYI0 BAIWJAIMIO 1O CIEAYIOIUM TapaMeTpaM: CeIeKTUBHOCTh, mpurogHocts CO,
KamuOpOBOYHAsT KpUBas, TOYHOCTh W MPEIH3UOHHOCTh, CTETICHb HM3BICUCHUsS, HIDKHUN Tpeaen
konumdecTBeHHOTO onpeneneHus (LLOQ), mepenoc mpoOsl, CTaOMIBHOCTD.

2. Pe3yabTarhl U 00CyKIEHHE

2.1. Pa3paboTka METOTUKH
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B mna3zme KpoBH YerOBeKa MOJHYIHPABUP META0OIM3HPYETCs, B CBS3H C YeM IPOBOIHUTCS
KOJIMYECTBEHHOE OIpe/eCHIEe B IJJa3Me KPOBU YeJOBEKa OCHOBHOro merabomura — [B-D-N4-
THIPOKCUIIUTHINHA, KOTOPBIH HE CBS3bIBACTCS ¢ OEIKaMH IJ1a3Mbl KpoBH [ 7].

B mHacrosmiee BpeMs oOmyOJMKOBaH psja  HcclenoBaHuid 1o omnpeneneHuio NHC B
ounosornyeckux skuakocTsax uemoBeka [7], [7], [9], [910], ommako tpebOyercst paspaboTath
Meroauky ompeneiaeHuss NHC oZHOBpeMEHHO € JIOCTATOYHOM YYBCTBUTEIBHOCTBIO, MPOCTHIM
croco0oM poOOMOATOTOBKY M HanboJiee YHUBEPCAIbHBIMU 3ITIOCHTAMHU.

bbuto BBISIBIEHO, YTO cleayrolye ycioBHs Mo3BOMAOT nonydath nuku NHC u [TPOM c
HauOOJIbIIeH HHTEHCUBHOCTHIO:

1. xkomomka Shim-pack GWS C18 ¢ mnomaeiM end-capping sl  HAWITydIIero
XpoMaTorpauueckoro pasieieHus;

2. TpaJUEHTHBIN PEXKUM IITIOUPOBAHUS;

3. 00weM BBOa 10 MKII;

B kauectse BC mst NHC Obu1 BeIOpan mpomeTtasuH B cBsizu co cxoxeir ¢ NHC cTpykrypoii u
(U3HKO-XMMHUYECKUMH CBOMCTBAMH.

2.2. Banmunanusa MeToIuKH

2.2.1. CenexkTUBHOCTh

Ha 6 oOpasuax wunraktHOM miasmbl kpoBu (MIIK), mHTakTHONW runepaunuaeMuyecKoi
wiasmel (I'JIUIIK), uataktHOM remonuznoi iasmsl (I'UIIK) curnan NHC u [TPOM He npesbiman
20 % ot curmana NHC LLOQ u 5 % ot curnama [IPOM. CenekTUBHOCTb COOTBETCTBYET
kputepusm npuemiemoctu (KIT).

2.2.2. KamubpoBouHasi KpuBas

KanubpoBouHasi kpuBas BKJIIOYaga 8§ ypOBHEW KOHIIEHTpAIMil B aHAJIUTUYECKOM JIMaIla3oHe
10,00 — 10000,00 ur/mu. Benmuumnsl otHOcuTenbHO#l morpemrHoctd (E) konuentpammii KO,
JOJKHBI YKIIaJIbIBaThCs B Auana3oH oT -20 % no +20 % — ana konnenTpauun Ha ypoBHe LLOQ, ot
-15 % no +15 % — nnst KOHIEHTPAIMKA OCTATBHBIX TOYEK.

VYpaBHeHHS] KaTUOpPOBOYHBIX KPUBBIX M KOA(PGUIMEHTHl Koppensuuu (r) NpUBEIEHBI B

tabnuie 1. [Tonmy4yenHble 3HaYeHNUs KO3()PUIUEHTOB KOPPETSAIMU cocTaBistoT 6omee 0,99.

Tabnuma 1. YpaBHeHus: kaarOpoBOYHBIX KPUBBIX U KOG (OULIMEHTHI KOPPESAIUH

Howmep BannmannoHHOrO VYpaBHEeHHE TUHEWHON Koaddunuent xoppensauuu
[UKIIa 3aBHUCHMOCTH )
1 y=0,0525354-x+0,00853394 0,9954741
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2 y=0,0674703-x+0,00700119 0,9968681
3 y=0,0698260-x+0,0106199 0,9962377
4 y=0,110840-x+0,0178813 0,9966977
5 y=0,0602771-x+0,0129779 0,9981583

TouHOCTh U MMPpEUU3NOHHOCTD

[TpoBomunu ananu3 obpasnoB KK B pamkax 5 mocienoBarenbHOCTEH 1O 5 BBOJOB 00pasia
JUIS  KaXKAOTO YpPOBHS KOHIIGHTpamuid. /[l TMONy4YeHHBIX 3HAYEHWH KOHIIEHTpaluuid Obun
paccuuTaHbl BEIMYMHBI OTHOCHTENBHOTO cTaHaapTHoro otkioHenus (RSD, %) ans
npenu3uoHHocTd U E, % — nnsg touHoctu. J[aHHBIE O TOYHOCTH M NPELU3UOHHOCTH MEXKIY

rukiamMu Nel — 5 nmpuBeeHbI B Tabwie 2.

Tabnuma 2. TouHOCTh ¥ IPEU3UOHHOCTH MeToAuKu onpeaeneHuss NHC mexy nukiamu.

RSD, % E, %
Mexny nuKIamu:
1-3 1-4 1-5 1-3 1-4 1-5
LL 14,07 13,94 -4,82
00 12,26 -4,97 -3,95
L 7,93 7,53 7,88 4,05 3,40 4,67
M1 3,19 3,38 3,19 4,45 5,64 4,39
M2 4,61 4,53 4,62 -0,13 0,90 -0,33
H 2,25 4,00 2,22 -5,71 -3,93 -4,70
<20 % na ypoae LLOQ, -20 % < E <+20 % na yposae LLOQ,
KII <15 % — g1 OCTANBHBIX TOYEK -15 % < E < +15 % — g1 ocTalIbHBIX
TOYEK

HwxHnii npenenn KoJIn4ecTBEHHOTO ONpPeIeIeHUs

HwxHnii npeaen KoIM4ecTBEHHOTO onpeaeneHus Mmeroguku coctaBuin 10,00 Hr/mo.

2.2.3. TlpurogHocTh CTaHIAPTHOTO OOpa3Ia

Ha obpasne, mpurorosnennom 6e3 qobasnenust pactBopa NHC, curaan NHC He npeBsiman
20 % ot curnana LLOQ. Ha oGpasue, npurotoienrnom 6e3 [TPOM, curnan [TPOM nHe npesbiman

5 % ot curnana BC. HOJ’Iy‘ICHHBIC BCJIIMYUHBI COOTBCTCTBYIOT KPUTCPUAM MPUCMIICMOCTH. Takum
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o0pa3zom, ObLJIO MOATBEpkKIEHO oTcyTcTBUE BiusHUS BC M ero mpumeceid Ha aHaIM3UpyeMoe
BELIECTBO.

2.2.4.CteneHb U3BJIeYEeHHUS

beimn npoananmsupoBansl 00pasibl Ha ypoBHiIX L — H, nmpurorosnennsie uz UIIK, TUIIK,
['JIUTIK 6e3 BausiHUS CTENEHU M3BJICUEHUS, a Takke 00pasisl, mpurorosieHusie n3 UIIK, THUIIK,
I'JINIIK st ouenku creneHu u3BiedeHus. CpenHee 3HaueHue creneHu u3BiedeHuss NHC wus
pa3NIUYHBIX BUOB MHTAKTHBIX Ouonormueckux matpui coctasiser 112,30 % (RSD = 7,54 %).
CrerneHb U3BJICYCHUS COOTBETCTBYET KpUTEpUAM npuemiieMoctd (< 15).

2.2.5.9¢dexT maTpulLbl

AnammsupoBanu obpasiel ¢ gobanenuem PCP NHC (ypoau L u H) m PCP IIPOM
(ypoenn 100,00 ur/mur) 6e3 BiusHUS OMOJOTHYECKOW MATpHIBI, a Takxke oOpas3mpl 0e3 yuéra
Brnusinust creneHu usBnedenuss NHC u BC w3 Ouonormueckoit marpuipbl. [lo momydeHHBIM
pe3ynbratam ObUT paccuuTaH GakTop MaTpullbl, HopManu3oBaHHbIN o BC. [[s Bcex uccieayeMbix
o6pasuoB RSD ne npeBbimai 15 %, 9T0 COOTBETCTBYET KPUTEPHUIO TIPUEMIIEMOCTH.

2.2.6. CradWIbHOCTH

boumn mpoananu3upoBaHel o 3 oOpa3na [Uisl OIEHKH KaKIO0ro BHJA CTaOWIBHOCTH Ha
ypoBHsiX L u H. [Tonyuennsie Bennuunsl E (Tabnuna 3) yknagsiBatroTest B HopMmy (-15 % < E, % <
15 %).

Tabmnma 3. Ouenka cTaOUIBHOCTH.

L H
YcnoBus xpaneHus: o0pasIoB
e E, % E, %
HacronsHas 20+ 5°C 10,34 8,35
[TocTnpenaparuBHas 4 °C B Teuenune 34 yacosn 1,77 -7,21
TpexkparHas
42,5+7,5°C;20+5°C 9,94 -7,49
3aMOpPO3Ka-pa3MoOpoO3Ka
HcxonHble pacTBOPHI 9,21 -8,74
-50 °C 1o —-35 °C: 13 gueit
PaGouue pacTBOpbI -1,51 -4.47
JlonrocpouHas -25°C o -15°C u
3,39 -7,09
cTabunpHOCTH (1 ATam) -85 °C mo -65 °C: 13 nneit
Honrocpounas -25°C 10 -15°C m
8,79 -7,36
CTaOMITBLHOCTH (2 ATam) -85 °C mo -65 °C: 17 nuei

ITepenoc npoOsI
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[TocnenoBarensHo ananuszupoBainuch KO ¢ MakcuMallbHOW KOHIIEHTpauueu (ypoBeHb 8) U
o0pasiel nHTakTHOHU TUTa3mbl kpoBu (MIIK, TUIIK u I'JIMIIK). Ha oOpa3iax MHTaKTHON IIa3MbI
kpoBu curiain NHC ne npesbiman 20 % ot curnana LLOQ, curnan BC < 5 % ot curnana BC, yto
COOTBETCTBYET KPUTEPUSIM MPUEMIIEMOCTH.

3. 3ak/r04eHue

bruta pa3zpaboTana u BaIMIUPOBaHA METOJIUKA KOJMYECTBEHHOTO OIpEIeTICHHs MeTaboInTa
monuyrmupaBupa NHC B mnasme kpoBu denmoBeka MeronomM BDKX-MC/MC. IMoarBepkIeHHBIM
aHATMTUYECKU auana3zoH meToauku coctaBui 10,00 — 10000,00 Hr/mut B mia3me KpoBH. JlaHHBIHA
AQHAJIMTUYECKUI [Mama3oH MO3BOJISIET MPUMEHATh Pa3paOOTaHHYI0 METOAMKY Ui MPOBEICHUS

(hapMaKOKMHETUYECKHX HCCIIEOBAHUH MpenapaToB MOJHYIHPABUPA.
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AHMBITKbICHI3 HAH OHAIPICIHIH TEXHOJIOT'USAACBIH /KACAY

Annomauusn

Conyzel dcvlndapsl Oypvic mamakmary meHOeHyusacwvl Oeney ana 6acmaovl. Ocvl ypoicke
batliaHblcmsbl a0amoap apacvlHoa 03 0eHCAYIbIRbIH OULAUMbIH AUUbBIMKbl KOCLLIMARAH OHIiMOepee
Oecen cypamuvic KyH caHan apmyoa. KypamelHOa aublmigbl HCOK OO0N2AHOLIKMAH, MYHOQU 6HIM
andekauioa naudanvl oen cananraovl. Kazipei mamax onepracioi mymuvlHYWbLIAPEa oCiMoiK mexkmec
apmypni 6uonocuanblK 6encenoi KOMNOHeHmmepoi NauoalaHbln AUbIMKbIMEH RNICIpiieeH HAHOb
YCbIHAObL. AwblmKbicvl3 HAH a23aea OHall Ciedi, iuleK MUKpopIopacvina 3usiH Keamipmeuoi,
cakmay ke3inoe natioanvl Kacuemmepin cakmauobi.
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«}Oxno0-Kazaxcranckuii yausepcutreT» M. M. Aya3oBa, [lIeimkenT, Kazaxcran

PAZPABOTKA TEXHOJIOI'MHX ITPOU3BOJACTBA BE3/IPOK’KEBOI'O XJIEBA

Annomauus
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B nocneonee spems éce 6onvute nonyiapnocmu Habupaem npasuibHoe numanue. B césazu ¢
IMUM medeHuem Jaou, ciredswjue 3a C80UM 300P08beM, CMANU OMOA8aAmsb NpeonoymeHue
usdenuam ez dobasnenus opoococeu. Cuumaemcs, umo maxkou NpooyKm HAMHO2O NoJle3Hee 3d
cuem moezo, umo 6 Hem omcymcmeyiom Opodxcocu CoepemeHHas nuujesdas NpoMbIULIEHHOCHb
npeonazaem nompeoumento xned, 6blNEUeHHbIll HA 3AK8ACKe C UCNOIb308AHUEM PA3IUYHbIX
OUuoI02UYeCKU AKMUBHBIX KOMNOHEHMO8 PACMUMENbHO20 Npoucxoxcoenus. bezopooicocesou xneb
JIe2KO  yC8auBaemcs Op2aHu3MoM, He 6peoum KUUEYHOU MUKpOQIope, COXpaHsem noae3Hvle
ceoticmea 8 npoyecce XpaHeHus.

Knroueswle cnosa: 6e30pooicocesoii Xieb, mexHoio2us npou3eo0cmaea, npasuibHoe numatue.

Nurynbetova G. Zh., Nurseitova Z. T., Asilbekova A.D., Baibosyn A.

«South Kazakhstan University» named after M. Auezov, Shymkent, Kazakhstan

DEVELOPMENT OF TECHNOLOGY FOR THE PRODUCTION OF YEAST-FREE
BREAD

Annotation

Recently, proper nutrition has become increasingly popular. In connection with this trend,
people who care about their health began to give preference to products without the addition of
yeast. It is believed that such a product is much healthier due to the fact that it does not contain
yeast. The modern food industry offers consumers bread baked with sourdough using various
biologically active components of plant origin. Yeast-free bread is easily absorbed by the body,
does not harm the intestinal microflora, and retains its beneficial properties during storage.

Key words: yeast-free bread, production technology, proper nutrition.

Kipicne. Han »oHe HaH-TOKall ©HIMJEpiH KYHJENIKTI TYThIHY OJIap/bl aca MaHbI3/bl a3bIK-
TYJIK OHIMEPI JeN caHayFa Heri3 Oepelll, COHJIBIKTaH FaJIbIMIap HAaHHBIH TaFaMIbIK KYHIBLIBIFBIH
YKOHE OHBIH aJlaM PAIMOHBIHIAFbl MAaHBI3BIH 3€PTTEYTe YIKEH MOH Oepyl ke3nelicok emec. HaHHBIH
TaFaMIbIK KYHJIBUIBIFBIH apTTHIPY OHBIH OHJIPICIHIET! HEri3ri MMKi3aThl OWJail YHBI, Cy XoHE
aIIBITKBI  OOJIBINT TAaOBUIATBIH JAJCTYPJI OHIMAEPAIH XHUMHSUIBIK KYpaMbIH peTTey/KalTa TYy3eTy
apKBUIBI Ky3ere achipbiiafnl. Kazipri TaHma HaH OHIIPICIHIAE KOJJIAHBUIATHIH  AIIBITKBUIAPIIBIH
OacbiM Oedmiri acaHIpl TYpPAE ©CIpUIreH CcaHbIpayKyJak MHKpodiopackl OobII TaObLIATHIH

TepMOQMIIBI aBITKbIIAP KONAaHbu1aas! [1].
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CoHFBI KBUIAPHI calayaTThl TAMAKTaHy TCHACHIMSACHI OClieH alyblHa OalIaHBICTBI aJaMap
apachlHa AaIIBITKBICHI3 HAH ©HIMAEpiHe JaereH cypasbic apryaa. Cebebi amam ar3achlHa TYCKEH
KE3/I€ alIBITKbI KOMBUIBIN KETIEW i, )KeIIMIIeHIH (KJIeHKOBUHA) KalCyJlachlHa caKTaia/lbl AereH
FBUIBIMH JISQJICJJICHTeH MiKip Oap. AjxaMm ar3acblHa €HI'CHHEH KEHiH ojlap ©3/epiHiH JEeCTPYKTHBTI
(Oy3FbImT) opekeTTepiH OacTaifibl. AIMIBITKBUIAP KOOEHTEH Ke3/1e aCKOPBITY >KOJBIMBI3NIA, COJIaH
KCWiH KaHFa €HiN, acylla KaObIKIIadapblH OY3bIMN, TYPJdl aypyJaplblH Haiiga OoNyblHA BIKITA
eTeTiH acKocnopaap Ty3UIeTiHi Ka3ip MamaHgapra oenriui [2].

AUIBITKBI aJlaM ar3achblHia KeOeleal >KOHE KaJIbINThl MHUKPO(IOpaHbl TeXKel OTBIPHIIL,
MaTOreHAIK MUKpO(dIOpaHbIH OeliceH Al eMip cypyiHe )koHe KoOeriHe MYMKIHAIK Oepei.

ATIBITKBICHI3 HAH — HaH alllBITKBICHI KOCBUIMaraH KaMBIPAAH KacallFaH HaH eHiMi. by eHiM
03 JICHCAYJIBIFBIH OMIAWTHIH alaMaapra apHaJIFaH, COHABIKTAH OHBI OHIPYIILUICD 9IETTE KaMbIpFa
Menacca, YbIT, IoH, KeOeK jKoHe TeHI3 OalabpIphl CHSKTHI KOocmalapibl Kocaabl. Typil Kocnamapsl
0ap amIbITKBICHI3 HAHHBIH KypaMbIH/1a KaJbIIIThl HAHFAa KapaFaHJa dJjieKaiiia Kel KOPeKTiK 3aTTap
0ap >koHE OYJI OHBIH CO3Ci3 APTHIKIIBUIBIFHI [3].

JKyMBICTBIH MaKCaThI - alIBITKBICHI3 HAH OHIMIHIH TEXHOJIOTHSCHIH jKacay.

3epTTey HbICaHbl peTiHAe Konnaueuiabl: O0atoH Hanel MEMCT 28808-90 caif; Oipinmri
cypbinTbl Ougait yuet MEMCT 26574-2017caii; TaOusu *OJIMEH allbIHFaH alllbITKbLIAP.

3epTTey HOTWXKENEpl >KOHE  OJapipl Tajujgay. 3epTTey KYMBICBIH JKYprizy OapbIChIHIA
M.Oye30B arbiHaarel OKY «Tamak wHXeHepHschl» KadeapachbHBIH 3epTXaHACHIH/IA AllBITKBICHI3
HaH ajy YIIiH 2 TypJi 3aKkBacka JalbIHIaM/IbI:

- Taburu (KOJIJIBIH) aiipaHbl MEH YHHaH jKacajiFaH 3aKBacKa;

- aJ]Ma MEH CyJlaH JaibIHalFaH 3aKBacKa.

AJBIHFaH 3aKBacKaJapJaH 0aTOH HAHBIHBIH 3€PTXAHAIBIK ChIHaMaapbl anbiHAb! (1-cyper):
Nel ceiHama - aifpaH+yH TypaThlH 3akBackaja naiibiHfanraH HaH, No2 chlHama - anMatcyaaH

TYpPAaTbIH 3aKBaCKala JaubIHIaIFaH HaH.
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Nel HaH chiHAMAacChI Ne2 nan coiHaMachbl

IIukizarrap/s!
JlaiibIHaay

Kawmbip uney, 15mun

Kawmbips! ameity, 3 car,
24 C temneparypaja

Kambipas! miminzaen,
Typrbi3y 8-9 car GoiibiHa

ITicipy, 180 C
Temneparyaa, 30-35 mun

CprT 1 - baton Han ATyAbIH TCXHOJOTHUAJIBIK CLI36a'H¥CKaCI>I

AJBIHFaH HaHHBIH OPTAaHOJENTUKAJBIK JKOHE (H3UKO-XUMHSIBIK cama KepCeTKimTepi
AHBIKTAJIIEL.
batoH HaHHBIH OpPraHOJIENITUKANBIK cama KepceTkimni 5 Oanablk Oaranay xyieci OOWbIHINA

anbIKTaIb! (Cyper 2).

TAMIHIH
TOJNBIKTBIFBI
5

—4— chIHaMa Nel

—— cpIHaMa No2

KepiHici Ky

Cypert 2 - baToH HaH ChIHaMaJIapbIHBIH OPTaHOJICTITUKANIBIK CaIllaChlH JIETYCTAIMSUTBIK Oaranay
HOTHXecl

OpraHosienTHKAJIBIK cara KepceTKimTepi OoifbiHIIA 0aTOH HaH chlHamanapel Oip-OipiHeH

azJan epekieyeH1i. AlipaHHaH acajlFaH 3aKBacKa/a alllbITbUIFaH HaHHBIH (chiHama Nel) micipren

Ke3/le TMIIIiHI JYPBHIC CaKTaJFaH, KEYEKTITIrl KakKChl JaMbIFaH, OIpKeNKi, Maiaa MeJIepieri

KCYEKTUTIKIIeH cunaTTaiabl. Mici HaHFa TOH, XOII MICTI, AOMIHJIE a3/ian FaHa YhIIIYBUIIAY JIOM
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ce3inai. AlMa IIBIPBIHBI HETI31HJIE AlIBITBUIFAH HAHHBIH JIOMiI TOTTIi, aJIMAaHBIH XOII HICi ce3li,
KYMCaFBIHBIH TYCI a3/1ar KpeM Topi3ai 6osael. bipak micipy OapbIChIH/A MIMTIHIH TOJBIKCAKTAMaIbI
YKOHE KeYEKTLIIr1 O1pKesKi eMec.

JlaiieiH oHIMHIH (U3UKO-XUMUSUIBIK cara KOpCceTKImTepiH tanaay (1-kecre), anma mbIpbIHBI
Heri3iHJe aulbIThUIFAaH 0aTOH HaH ChIHAMAJIAPBIHBIH bUIFAIIBIFBIHBIH 2,3%-Ke >KOFaphl €KEHIH

kepceTTi. Exi enimMHiHae sutranapuibirbl MEMCT Tana0bina caif keneni.

Kecre 1 - baton HaH cbiHamanapanblH GU3UKO-XUMHUSUIBIK cara KepceTKiTepi

Kepcerkinr ataybl MEMCT 27844-88 6otibinma | Ceinama Nel Coinama No2
blnranapiasirsr, % 43 xer emec 40,5 42.8
KbIIIKBUIIBIFBI, oT 3 kel emec 0,8 0,6
Keyexriniri, % 68 xeM emec 78 77

Kynain memmepi, % HOpMaslaHOaraH 0,8 1

Kantteig Memmepi, % 4.0 0,5 2,8

baTtoH HaH chIHaMaJapbIHBIH KbBIIKBULIBIFBIH AHBIKTAy alpaHMEH allbIThbUIFaH HaHHBIH
KBIIIKBUIBIFBI aJMa IIBIPHIHBIMEH aAlIBITHIIFAH HAHMEH CaJbICThIPFaH/Ia a3/1all )KOFapbl 00JIaThIHBIH
KOPCEeTTi, anaiiia exi eHiMHiHIe KbIIKbUIABIFEl 1a MEMCT Tanabsina caii keneni. Exky 6atoH HaH
ChIHAMacChIHbIH Jla KEYEeKTUIIr mamManac Oonjbl. AJl Kyl MEH KaHTTBHIH >Kaimbl Meumepi Ne2
ceiHamana Nel ceiHamara KaparaHia >KOFapbl OoJabl. Bya anmMa MIBIPBIHBIHBIH — XHMUSUIBIK
KYpaMbIHBIH 0aif 00JIybIH KepceTeli. 3epTTey *KYMbICTapbl apbl Kapail jKacallbIHbII, TOJIBIKTBIPY
YCTiHJE.

KopsIThiHAbl. Y CHIHBUIBIT OTHIPFaH 3aKBAacKaJaH HaH ChIHAMAJIAPBIH aTyJbIH OacTamKel
TOKIpUOEIIK KYMBICHI allMa IIBIPHIHBI MEH alipaHHAH aJbIHFaH 3aKBACKa OPTaHOJICTITHKANIBIK YKOHE
(U3NKO-XUMMSIIBIK, carla KOPCETKILITepl KOFapbl HaH OHIMIH alyFa MYMKIHJIK OepeTiHiH KOpCeTTi.
Toxipubenik HaH ChIHAMajapbl JoMi MEH Hici OOHBIHINA JOCTYpil HaHHAH emobip KeM TyCHesl.
Ocputaiitia, MyHJai#i HaH OHIMJEPIH TaMaKTaHy pAalHMOHBIHA KOCY TaMaKTaHy KYPBUIBIMBIH

KaKCapTyFa, COHBIMEH KaTap aJilaM JIEHCAYJIBIFBIH JKaKcapTyFa MYMKIHIIK Oepei.

OJaeduerrep Ti3imi
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1. I'peBuoBa C.A, ManyksiH A. P. [Ipon3BocTBO MIieHUYHOTO XJjieba ¢ 100aBIeHuEM BOIHON
BBITSDKKM W3 TONMMHaAMOypa // BeCTHMK HaydHBIX TPYIOB MOJOJBIX YYEHBIX, ACIHUPAHTOB U
MaructpantoB OI'BOY BO «l'opckuid TOCYJapCTBEHHBI arpapHbli  YHUBEPCUTET». —
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Hypoinoerosa I'.2K., HypceuroBa 3.T., [xanmyanaesa A.K., Kaiinosa ’K.H.,
AcuandexoBa A.Jl., Paxmarysia 3.

M.Oye30B ateiHarbl «OHTYCTIK KasakcTan ynuBepcureri», LlsimkenT, Kazakcran

OYHKIINOHAJIB/JbI BAFBITTAFTBI KAPAMEJIb OHAIPICIHIH 3AMAHAYH
KETICTIKTEPI

Annomauusn

Makanaoa xawmmuly OpPHBIHA UBOMATLIMMbL KOJLOAHYObIH MEOPUSIbIK MYMKIHOIZI MeH
NPAKMUKATBIK OPLIHOBLIBIEbI, COHOAU-AK JHCY3IM WbIPLIHLL MYPIHOe2l mabugu KOCNaiapovl KOCY
Maceneci Kapacmuipwiiadvl. Byn amanzan kKocnanapovl my30vl Kapamenb peyenmypacbiHod
KONOAHY OaQliblH OHIMHIH bLI2ANObLIbIZLIHA, KbIUKLLIOLIEbIHA JHCIHE pedyyupieyili 3ammapovly
maccanvig ynecine acep MEMCT 6477-2019 wezinoe exeri aHbIKManowl.

Kinm co30ep: my30v1 kapamenvb, accopmumenm, OpSAHONENMUKANbIK, QUIUKO-XUMUSLTbIK

cana kepcemkiuimepi
Hypsinoerosa I'. 7K., Hypceurosa 3. T., [[xxanmyanaesa A. K., Kaiinosa K. H.,

AcuandexoBa A. /I., Paxmaryaaa 3.

«lO>xH0-Kazaxcranckuit yausepcurer» uM. M. Aya3oBa, [lIsiMkenT, Kazaxcran
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COBPEMEHHBIE JOCTUXEHUWS MPOU3BOJICTBA KAPAMEJIN
OYHKIIMOHAJIBHOI'O HATITPABJIEHUS
Annomauus
B cmamve paccmampusaemcs eonpoc meopemuueckou 803MONCHOCMU U NPAKMUYECKOU
YenecoobpasHOCmu  UCNONb3068AHUS  U3OMANLMA  63AMEH  caxapa, a makdce BKIIUeHUs
HamypanvHblMu 000a6Kkamu 6 8ude BUHOSPAOHO020 COKA. YCMAHOBIEHO, YMO MU UHZPeOUeHmbl
0Ka3b18aI0M GNIUAHUE HA BILANCHOCIb, KUCTOMHOCHb U MACCOBYI0 00110 PEOVYUPYIOUWUX BELeCmE 8
npeoenax cywecmeyioweeo I OCT 6477-2019.

Knrouesnbie cuoea: ﬂe()eHMOSClﬂ Kapaméeilb, accopmumerm, opecaHoienmu4decKue,

dm3ui<0xumuttecxue nokasameiu kadecmed.

Nurynbetova G. Zh., Nurseitova Z. T., Dzhanmuldaeva A. K., Kaipova Zh. N.,
Asilbekova A.D., Rakhmatulla Z.
«South Kazakhstan University» named after M. Auezov, Shymkent, Kazakhstan

MODERN ACHIEVEMENTS OF CARAMEL PRODUCTION IN THE
FUNCTIONAL DIRECTION

Annotation

The article examines the issue of the theoretical possibility and practical feasibility of using
isomalt instead of sugar, as well as the inclusion of natural additives in the form of grape juice. It
has been established that these ingredients affect humidity, acidity and the mass fraction of
reducing substances within the limits of the existing GOST 6477-2019.

Key words: candy caramel, assortment, organoleptic, physicochemical quality indicators.

Kipicne. Konautep eHepkociOiHIH JaMyBIHBIH Ka3ipri 3aMaHfbl TEHACHIMSJIAPBIH Taljgay
OHIMHIH AaCCOPTUMEHTIH KEHEHTy JKOHE camachl JKaKCapTbUIFaH OHIMIEpJal aly YLIiH
perenTypagarbl KOMIIOHEHTTEPIHIH ACTYPl JKOHE KaHa TYpJIEpiH YTHIMJBI MaianaHa OThIPHI,
KOJI/IaHBICTAaFbl JKOHE J>KAaCalaThIH >KaHAa TEXHOJOTHSUIBIK MICHIMIEPl OJaH opi KETUIMIPYIiH
OPBIHABUIBIFEI MEH ©3eKTulriH kepcereai  [1, 2]. bynm Mocenmeni miemry, aram aWTKaHna,
KOH/IUTEPITIK KHIM/IEp KYpaMbIHA jKaHA KOMEKIIT1 3aTTap bl KOCYAbl KAMTH/IBI.

OcCBIHBI €CKEpe OTBIPHIT, KYpaMbIHAa OWOJOTHUSIBIK O€JICeHl 3aTTapAblH KEeH CHEKTpl Oap

IIMKI3aT HETI31HIE OChl HIMKI3aTTBIH OCEpiH KYLIEHTETiH >KoHE MalblH OHIMJIE KOPEKTIK eMmec

119



KA3AKCTAH MEJJHI[HHA KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 yevin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

3aTTapAblH KypaMblH OapbIHIIA a3alTaThIH apHAbl TY3€TYIIl KOCHAlapiAbl MHaijanaHa OTBIPHIIL,
OHIMHIH JKaHa TYPJIEPiH )Kacay e3eKTi MaceJe.

BalibITyIbIH IEpCTIeKTUBAIIBI HBICAHBI JKalllail CypaHbICcKa M€ KOHIUTEP OHIMI (COHBIH 1IIIH]IE,
MY3]IbI Kapamelnb) 0oJia anajsl. bysl eHiMre JereH cypaHbIC JKac epeKIeIirioe Kapamaiibl.

JKyMBICTBIH MakKcaThl —JKEPTUTIKTI KEMIC-KUICK IIHUKi3aThl HETI31HAE MY37bl KapaMebi
xKacay.

3epTTey HbICAHBI MEH 9/1ici. 3epTTey HBICAHBI PETiH/I€ KUIIIMUII 5KY3iMi IIBIPBIHBI, U30MAaJIbT,
cipHe, KapaMenb KoyimaHbuinbl. JlalibiH kapamenbaiH cana kepcerkimrepi MEMCT 6477-2019
CTaHJIapPThIHA Cail aHBIKTAJI/IBI.

3epTTey HOTHXKEJepi )KoHE oJapibl Tanaay. ToxKipuOenik 3epTrey KYMbICTapbl OapbICBIHIA
My376I KapaMmellb pelenTypachlHIaFbl Cy Ky3iM IbIpbiHbIHA 25%-man Oactan 100%-ra npeiiin
aybICThIpbULIbl. COHBIMEH KaTap, KapaMmellb PeLeNnTypachlHIarbl KaHT U30MalIbTKA aybICTHIPBLIIBI.
Kapamens peuentypacslHIaFbl KY31M IIBIPHIHBI MOJIIIEpl aTybIMEH, ©HIMHIH TUTPOCKOMHSIIBIK
KacueTi apTThl. byn KapaMmenb KypaMblHIa THUTPOCKOMHSIIBIK KAcHUEeTl JKOFaphl peaylupieymi
3aTTap MOJIIEPiHiH apTybIMEeH TYCIHIIpiieai aen oinaiitmMbi3. JKy3iM MIBIPHIHBI MEH H30MAJIBTTHIH
TYpJi ~ MOJNIIEPiHIH JalblH My3/bl KapaMelbJblH cala KepCeTKITepiHe (bUIFAIIbLIBIFHI,
TUTPJICHETIH KBIIKBUABIFBI, PEAYHUPIEYII 3aTTap MeJIiepi, KaHT MeIlepi, KAaTThUIbIFbI,
OpPraHOJIENITUKANIBIK calla KOepCeTKIITepl) KemeHAl  Typlae Oaranay oJapJblH ONTHMAaib/bl
MeJIIepIH aHbIKTayFa MYMKIHJIK Oepai. My3abl kapaMenb KYpaMbIHJAFbl Cy *Y3IM IIBIPbIHbIHA
50% aysbICcTHIpBIICA, al KaHT H30MajbTKa TOJBIFBIMEH AayBICTHIPBULIBI. My31bl KapamenbIi
JalbIH/IayIbIH TEXHOJIOTUAJIBIK ChI30a-HyCKachl 1-cyperTe OepiireH.

AliTa KeTeTIH JKalT, Kapamelbll JalblHaay OapbIChIHIA 3UAHIBI KOHCEPBHTTAp,

CUHTETUKAJIBIK OOSIFBIII 3aTTap MEH >KacaH bl MICTEHIIPTIIITEp KOJAAHBLUIFAH JKOK.

Kyszim N3omanbt Cipue Cy
HIBIPHIHBIH
IaubIHAAY v v v
! W3oManbTThI-CipHENi MOpOITTI AalbIHIAY JKIHE
: I OHBI CAJIKBIHIAT
[uki3aTTsl Kpthaty
CyphInTay i

Penentypanpik Kypam GeIIiKTEpIi apanacTeipy
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Cyper 1 - XKy3iM mBIPEIHBI HETI31HAC )KacalFaH MY3/IbI KapaMellb JaibIHIayIbIH
TEXHOJIOTUSUIBIK ChI30a-HYCKACHI
ANbIHFAaH KapaMelb ChbIHaMaJIapbIHBIH OPTraHOJENTHUKAIBIK XKoHE (PU3MKO-XUMUSUIIBIK camna
KepceTkimrepi 1-kecrene OepiyireH.

Kecre 1. XKy31M mIBIpbIHBI HET131H/E JKacalFaH My3/1bl KapaMesbiH cara KepceTKimTepi

Kepcerkim aTaysl My3 116l KapaMmesb cunaTTaMachl

Jlomi MeH uici TotTi, Kapamenbre ToH, a3Jal Ky31M HIBIPBIHBI oM ce3l1el

Tyci ANIBIK KBI3BLI

betki kepiHici XKeIaThIp, KYpFaK, *KapbUIBIMAAPCHI3, a3/1all KYHTIPTTEY

[Timmini Kapamenbre 6epinren minrHre cai, Aypoic MilmHal, 1edhopMaIuschi3
blaranaeuieirs, % 3,3

Penynupneymi 3attap 12,5

meriepi, %

KBIIKBUTABIFBL, TP 1,9

My3nbl Kapamelb pelentTypachbiHa JKY3iM HIBIPBIHBIH KOCY JKOHE M30MAJIbTThl KOJJIAHY
(bU3UKO-XUMUSUIBIK calla KepceTKImTepl OONBIHIIA CTaHAAPTTHI perenTypa OOWbIHINA allbIHFAH
KapamelbJieH emoip kem Tycneial. Kapamens eHfipiciHe >Ky31M IIBIPBIHBIH jK9HE KAHT OPbIHBIHA

M30MalbT KOJJaHy (YHKIHMOHAJIBIBI OarbITTaFrbl OHIM alyra MYMKIHIIK Oepeni. JKypriziarexn
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YK 615.2
KeayoaeBa K.T., Opaenxo P.A., Maaik K. b.

HAO «MeaunuHckuil ynuepcuteT Acrana», Acrana, Kazaxcran

NIEHTUO®UKANIUA AKTUBHBIX HTHI'PEAUEHTOB KOMBUHUPOBAHHOI'O
JJEKAPCTBEHHOI'O ITPEITAPATA
Annomauus
B me3suce kpamxo onucama memoouxka uoemmuurayuu aKMuUBHbIX UHSPEOUEHMO8
KOMOUHUPOBAHHO20 JIeKAPCMBEHHO20 npenapama, cooepicawezo enuyuppuzunogyio kuciomy (I'K),
ackopounosyro kucromy (AK) u ayuxnosup (AL]) ¢ nomowwro Y D-cnekmpogomommpuu.
Kntouesvle cnosa:  enuyuppuzuHosas — Kucioma, — ackopoumosas — kucioma, Y-

cnekmpoghomomepus, Ayuki08up, KOMOUHUPOBAHHbBII JIEKAPCMBEHHbIU NPenapam

Zhelubaeva K.T., Orlenko R.A., Malik J. B.
NJSC «Astana Medical University», Astana, Kazakhstan
IDENTIFICATION OF THE ACTIVE INGREDIENTS OF A COMBINED
MEDICINAL PRODUCT
Annotation
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This thesis describes the developed method of UV spectrophotometry for the qualitive
determination of the active components of a combination drug: glycyrrhizic acid (GA), ascorbic
acid (AA) and acyclovir (AC) in their joint presence.

Keywords: glycyrrhizic acid, ascorbic acid, UV spectrophotometry, acyclovir, combination

drug
Kenyoaesa K. T., Opaenko P. A., Majik XK. b.
«Actana meaunuHa yauepeuteti» KEAK, Acrana, Kazakcran
APAJIAC J9PUIIK NPEITAPATTBIH BEJICEHAI UHT'PEAUEHTTEPIH
AHBIKTAY
Annomauus

Tezucme kombuHupieneen npenapammoiy enuyuppusutr Kotuikolivl (I'K), ackopour KuluukbLibl
(AK) orcone ayuxnosup (AL]) 6encendi unepeduenmmepin yibmpaxyaciH cnekmpogomomempus
a0icimen uoenmugurayusanay a0icmemeci KblcCKaula CUNammaieaH.

Kinm  ce30ep:  cnuyuppuzun — KblUKbLIbL, — ACKOPOUH — KbIUWKBLIbL, — YIbMPAKYICIH

cnekmpogomomempus, ayuxkiosup, Oipikmipiieen npenapam

Heab uccaenoBanus. PazpaboTka METOAMKN UACHTU(UKAIMM aKTHUBHBIX MWHTPEIUEHTOB B
KOMOWHUPOBaHHOM JIEKapCTBEHHOM Ipenapare ¢ momouibio meroja Y @-crekrpooToMeTpun.

Martepuanbl W MeETOABI HMCCACAOBAHHMA. AKTUBHBIE WHIPEAMEHTHI: INIMLUPPU3HHOBAS
KHMCJIOTa, aCKOPOMHOBAas KUCJIOTa W AlMKJIOBUDP; HEAKTUBHbBIE MHIPEAMEHTHI: COpPOUT, JTMMOHHAs
KHCIIoTa 0€3BO/IHAsL, HATpUs IHapokapOoHat, noauBuHWwINupponuon K30, apomaruszarop JTUMOH,
arecynbam kanus, Hatpus cteapmidymapar (PRUV®).

W3mepeHne onTHYECKON TIIOTHOCTU PAacTBOPOB MPOBOAMIOCH Ha criekTpodoromerpe — 2000
(Poccus) ¢ mporpammubiM obecrieuennem (OKb «Crextp», Poccus).

PesyabTaTsl n o0cy:xkaenus. JlekapcTBeHHble cyOCcTaHIMU KOMOWHUPOBAHHOTO Ipernapara
UMEIOT cllefyromue xapakrepucTuku Y @-cnektpoB: 'K B pacTBope TpUXIIOpPYKCYCHOM KHCIIOTBI
aleTOHOBOTO pacTBopa 3% MMeeT MaKCUMYyM MOTJIONICHUS MPpHU JIMHE BOJIHBI 258 £ 2 uM. (' PD
14 ®C-42-2636); ackopomnoBas kuciora B 0,1M pacTBOpe XJIOPOBOJOPOIHONW KHCIIOTHI MMEET
MakcUMyM norjiouieHust npu anuHe BosHbl 247 uMm (I'® PK 2 tom — 2008); amukiosup B 0,1 M
pacTBOpe XJIOPOBOAOPOJHOM KUCIOTHI UMEET MAaKCHMYyMBbI MOIVIOIIEHUS NPU JJUHAX BOJH 254 u

274 am
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(HT/I 3aBoa mpou3BoAUTENS).

Wnentudpukanuss  mpu COBMECTHOM  IPUCYTCTBUH aKTUBHBIX  WMHIPEIUEHTOB
KOMOMHHPOBAHHOTO Tperapara B YKa3aHHBIX PACTBOPUTENSIX ¢ OMOIIbI0 Y D-criekTpodhoToMepHH
0€e3 uX IpeaBapUTEIHLHOTO pa3/IeJeHUs] HEBO3MOKHA U3-32 HE3HAUUTEIBHON Pa3HUIl MAKCUMYMOB
noromenuss YO - ciektpoB 'K u Al

Hns pasnmenenust 'K ot ALl HaBecKy MOAENbHOH cMecH KOMOWHHPOBAHHOTO IIpenapara
obpabateiBasi 0,1M pacTBOPOM XJIOPOBOJOPOIAHON KUCIOTHI, B KOTOpOM pacTBopsitorcs AK u Al
u nepexoAaT B puibTpaT, a 'K He pacTBopsieTcs U BBINAJAeT B OCAIOK.

B ¢unbrpaTe 4eTko BUAHBI MAKCUMYMBI ToriomieHust Y@ - crekTpos, xapaktepublie g AK
npu amuae Bonubl 247 M (B 10y =212), ansa ALl npu ammnax Bomu 254 am (B 10, =394) u 274
um (B 1 =326).

UccnenoBanne VY@-crektpa ocaaka Ha (UIBTpEe TMOCIE PACTBOPEHHUS B PacTBOpeE
TPUXJIOPYKCYCHOM KHUCIIOTBI ~alleTOHOBOrO pactBopa 3% TmoOKa3ajo Haluyue MaKCUMyMa
Tnornomenus npu aiuHe BoaHsl 258 uM (B 10, =136,4), xapakreproro asa I'K.

B ykazaHHBIX yCIOBUSX HEAaKTUBHbIE MHIPEIUEHThl HE MELIAIOT IPOBEICHUIO
UICHTU(PUKAIIMN aKTUBHBIX WHTPEIUCHTOB T.K. UMEIOT MOTJIOUICHHS] U HE BIMSIOT Ha ONMTUYECKUE
XapaKTepUCTUKHU Y D-CrIeKTPOB MOCIETHUX.

BeiBon. PaspaGorana mMeroauka  UAGHTU(DUKAIMM  AKTUBHBIX  HWHIPEIUEHTOB B

KOMOMHHPOBAaHHOM JIEKaPCTBEHHOM IIperapare ¢ HoMoIbio Metoaa Y @-crieKTpohoTOMETpHH.

V]IK 615.2
Zhelubayeva K., Kilibassova S., Bekbolatova D., Shaikhov M., Zhelubaeva K.T.,
Bekbolatova D., Shaikhov M.
NJSC «Astana Medical University», Astana, Kazakhstan

TOHKOCJOMHASI XPOMATOTI' PA®US B AHAJIN3E KOMBUHUPOBAHHOI'O
JIEKAPCTBEHHOI'O ITPEITAPTA

Annotation
This abstract briefly describes a thin layer chromatography (TLC) technique developed to
identify the active components and possible impurities of a combination drug product containing

glycyrrhizic acid (GA), ascorbic acid (AA), and acyclovir (AC).
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Keywords: glycyrrhizic acid, ascorbic acid, thin layer chromatography, acyclovir,
combination drug

Kenyobaena K., Kuiubaccosa C., bekooaarosa /l., Hlanxos M., Enybaesa K.T.,
Bexo6oaaroBa ., lllauxos M.

«Acrana menununa yausepcuteTi» KeAK, Acrana, Kazakcran

APAJIAC A9PLIIK 3ATTHI TAJIJAY KE3IHJET'T )KYKA KABATTbI
XPOMATOI'PA®UA

Annomauusn

Tezucme Kypamvinoa enuyuppusun xgwviwkslivl (I'K), acxopbun kviuxeinwr (AK) owcone
ayuknosup (AL]) 6ap xombunupneneen O0apinik npenapammoly 0OeiceHOl UHepeOueHmmepi MeH
mexkmec KOCNANAPbIH AHBIKMAY YUuliH a3ipieneen ocyka xabammor xpomamocpagus (IKKX)
a0icmemeci KblCKAULa CUNaAmmangan.

Kinm  co30ep: eruyuppusun  KblWKbLILI,  ACKOPOUH  KbIWKbLLIbGL, — JCYKa — Kabam

Xpomamozpaguacel, AyuKkio8up, KOMOUHUPJIeH2eH 0dPLIIK npenapam

Keayoaena K., Kuntubaccosa C., bex6oaarona /l., llanxos M., Exy6aesa K.T.,
Bbexoyaarosa /l., lllanxos M.

HAO «MenuuuHckuii ynusepcureT Actans», AcraHa, Kazaxcran

TOHKOCJIOMHAS XPOMATOI'PA®USI B AHAJIM3E KOMBUHUPOBAHHOI'O
JIJEKAPCTBEHHOI'O CPEJICTBA
Annomauus
B mesuce kpamxo onucana memooduxa moHxkocaoUHOU xpomamoepaguu (TCX),
paspabomannas 011 uUOeHMUDUKAYUU AKMUBHBIX KOMHOHEHMO8 U BO3MOJCHbIX Npumecell
KOMOUHUPOBAHHO20 JIeKAPCMBEHHO20 npenapama, cooepaicaueo enuyuppusunosyio kuciomy (I'K),

ackopounosyo kuciomy (AK) u ayuxnosup (AL]).

Knrwueevie cnoea: SAUYyuppusuUHOo8as Kucioma, ClCK‘Op6uH06a}Z Kucjiaoma, MOHKOCIOUHAA
Xpomamozpagpus, ayukiosup, KOMOUHUPOBAHHBLIU JIeKAPCMBEEHHbIU NPenapam
Purpose of the study. To develop a method for identifying active ingredients and possible
impurities in a combination medicinal product using thin layer chromatography.
125



KA3AKCTAH MEJIHIIHHA JKOHE ®APMAIHA JKYPHAJIBI, Ne1(1), 2023 xcvrn
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

Materials and research methods. Active ingredients: glycyrrhizic acid, ascorbic acid and
acyclovir; inactive ingredients: sorbitol, anhydrous citric acid, sodium bicarbonate,
polyvinylpyrrolidone K30, lemon flavor, acesulfame potassium, sodium stearyl fumarate
(PRUV®).

To identify glycyrrhizic acid, monoammonium glycyrrhizinate was used.

Glycyrrhetic acid (GLA) and guanine are taken as evidence of a possible impurity. The
chromatographic behavior of glycyrrhizic, glycyrrhetic, ascorbic acid and acyclovir was studied on
a model mixture of the drug depending on the pH of the mobile phase using Sorbfil
chromatographic plates PTSH-AF-A and PTSH-P-V (highly efficient) 10x10 cm in size.

Results and discussions. A comparative assessment of chromatographic systems showed that
their separation ability increases with increasing solvent polarity. When using these solvents, the
predominant factor is the interaction of substances with the mobile phase, since the active
components and possible impurities are arranged in accordance with their hydrophilicity. It has
been established that the most selective separation of active substances and their possible impurities
is achieved in neutral and basic solvent systems: n-butanol-ethanol-ammonia (25:5:20), chloroform-
methanol-water (30:17:3) and propanol -dichloroethane-water (5:3:2).

UV light was chosen as a detecting agent, which makes it possible to identify with high
sensitivity both active components and their impurities. The zones appear in UV light as luminous
purple spots, the sensitivity to glycyrrhizic and glycyrrhetic acids was 1 pg, ascorbic acid - 0.5 pg
and acyclovir - 0.5 pg. The Rf values were 0.32 for glycyrrhizic acid, at the level with glycyram,
glycyrrhetic acid - 0.48, ascorbic acid - 0.56, acyclovir - 0.44, guanine - 0.65.

Conclusion. A thin layer chromatography technique has been developed to identify active
ingredients and possible impurities in a combination drug product.

YK 615.2
Kaykenosa K.M., Manaukosa /[. M.

HAO «MenunuHckuii yausepcureT AcraHay, I. Acrana, Kazaxcran

FJIMOUPPU3NHOBASA KUCJIOTA B KOMBUHUPOBAHHBIX ITPEITAPATAX:
HOTEHHUAJL JJIA YIYYIHEHUA DOPPEKTUBHOCTU TEPAIIUU U
YMEHBIIEHUSA ITOBOYHbIX D®PEKTOB
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AKTYaJbHOCTD. [ TMIIMPPU3UHOBASI KUCIIOTA, BBIAEIAEMAsl U3 KOPHS COJIOAKHU, IIPEACTABISAET
COOOH TEpCHEeKTUBHBI KOMIIOHEHT B KOMOWHUPOBAHHBIX JIGKAPCTBEHHBIX Mpemaparax. Ee
BKJIIOUEHHE B Takue (HOpMyIHpOBKH OOYCIOBIEHO HE TOJBKO aAHTHOKCHIAHTHBIMH,
MIPOTUBOBOCIAIUTEIbHBIMA, HMMMYHOMOAYJIUPYIOUIMMH CBOMCTBAMHU, HO ¥ BO3MOKHOCTHIO
CHUHEPIrUH C IPYTUMH aKTUBHBIMU BeliecTBamu. [1]

B3aumozeincTtBue TINIMIUPPU3MHOBOM  KHUCIOTBI C  MEXAHU3MaMM  JEHCTBHS  JIPYTUX
JIEKapCTBCHHBIX CPEJICTB TPHUBOJUT K CHHEPreTHdeckoMy 3(h(dEeKTy, YyCHIHMBAIONIEMY OOIIYIO
3¢ (deKTUBHOCTh mpernapara. ITO OCOOCHHO BaXKHO B JIEYCHHM CJIOXHBIX 3a00JeBaHMM, Tne
MHOTOKpaTHbIE aCTIeKThl TaTOreHe3a TPEOYIOT IeIeHAIPaBICHHOT0 BO3AecTBuYS. [2]

['munmppusnHOBasi KUCIOTa, SBISAACH cUHEprucToM co cratuHamu [3] u HIIBC [4]
CTIIOCOOCTBYET MHTHOMPOBAHUIO TMOPAKCHUS KJIETOK MEYEHH, TEM CAMBIM YCTpaHSS WX MOOOYHBIE
a3 dexThL.[5]

DTO OTKPBIBAET HOBBIC IEPCIIEKTUBBI B Pa3padOTKe MHHOBAIIMOHHBIX MIPENapaToB, CIOCOOHBIX
60o1ee 23 (HEKTHUBHO CIIPABIATHCS C Pa3HOOOPA3HBIMHU METUITUHCKAMHU BBI30BAMH.

KiroueBble cji0Ba: IMIMPPU3NHOBAS KUCIOTa, KOMOMHUPOBAHHBIH Tpernapar,
renaTonpoOTEKTOP, MOOOYHBIE 3P PEKTHI.

Leab wucciaenoBaHus: TeopeTHUeckoe OOOCHOBaHME MOTEHIMANa TNIMLIUPPU3UHOBOM
KHCJIOTHI B KOMOMHUPOBAaHHBIX JIEKAPCTBEHHBIX IpernapaTax, ¢ LEIb0 OMpPeIeIeHHs] BO3MOXHOCTU
yiydieHus 3pQeKTUBHOCTH T€PAK U YMEHbIIEHUS TOOOYHBIX 3P PEKTOB.

Marepuanbl HCCIeI0BAHUSA: JAHHBIE JIUTEPATYPBHI.

PesyabraTsl ucciaenoBanns. Ha ocHOBe aHann3a JIMTEpaTypHBbIX JaHHBIX 3a nepuof 2013-
2023 ObuIM TONYYEHBl pPE3yJabTaThl BBICOKOAI()(PEKTUBHOIO TEMAaTONMPOTEKTOPHOrO JEHCTBUS
TIIMUMPPU3UHOBOM KUCIOTHl B KOMOMHAIIMU CO CTATUHAMH U HUMECYIUIOM.

Psan  uccnenoBaHuM  MOKa3alnM, UTO KOMOMHHUpPOBAHHBIE IpenapaThl, COJAEpIKallue
TIUIUPPU3HHOBYIO KUCIIOTY CO CTaTMHAMH, MPOSBWIM TUMOJUMHMAEMHUYECKHH 3(PQeKT, a Tarxke
YMEHBIIUIIN TeMaTOTOKCUIHOCTD.[2 ]

[Io »KcnepUMEHTaJIbHBIM  MCCIEAOBATENbCKUM  JaHHBIM  OBUIO  yCTAHOBJIEHO, 4TO
KOMOWHHUPOBAHHBIN NpenapaT HUMECYJIU C MIMIUPPU3NHOBOM KUCIOTON CTATUCTHYECKU 3HAYMMO
cHmkaeT akTUBHOCTb ANAT m AcAT no cpaBHEHHMIO ¢ YMCTBIM HHUMecyauaoM. IlomydeHHble
pe3yNnbTaThl  CBHJETENBCTBYIOT O BBICOKOM  IOTEHIMAJIE MPAKTHUYECKOrO  MPUMEHEHHS
KOMOMHHPOBAHHOTO IpernapaTa HUMECYJIna U MNIMIUPPU3UHOBON KUCIOTHL.[3]

BbiBoa. OcHOBBIBasiCh Ha 0030pe€ JUTEPATYPHBIX JAHHBIX, ObUIO BBISBIEHO, YTO COYETaHHE

TIUIUPPUSHHOBON KUCJIOTHI CO CTaTMHAMH M HHUMECYJIUJOM JaeT MOJOXHUTEIbHBIN 3¢ dexT
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CHHEpPIrM3Ma W yMEHbIIAaeT NO00O0YHbIE 3(PQEKThl, YTO B CBOIO OYEpeIb OTKPHIBAECT HOBHIC

MEPCIEKTUBHI B pa3paboTke KOMOMHUPOBAHHBIX JIEKAPCTBEHHBIX MPEMapaToB.

Kaukenova K.M., Malikova D.M.
NJSC «Astana Medical University», Astana, Kazakhstan

GLYCYRRHIZIC ACID IN COMBINATION DRUGS: POTENTIAL FOR
IMPROVING THE EFFECTIVENESS OF THERAPY AND REDUCING SIDE EFFECTS

Introduction.Glycyrrhizic acid, isolated from licorice root, is a promising component in
combined medicines. Its inclusion in such formulations is due not only to its antioxidant, anti-
inflammatory, immunomodulatory properties, but also to the possibility of synergy with other
active substances. [1]

The interaction of glycyrrhizic acid with the mechanisms of action of other drugs leads to a
synergistic effect that enhances the overall effectiveness of the drug. This is especially important in
the treatment of complex diseases, where multiple aspects of pathogenesis require targeted
exposure. [2]

Glycyrrhizic acid, being a synergist with statins [3] and NSAIDs [4], helps to inhibit liver cell
damage, thereby eliminating their side effects.[5]

This opens up new prospects in the development of innovative drugs that can more effectively
cope with a variety of medical challenges.

Keywords: glycyrrhizic acid, combined drug, hepatoprotector, side effects.

The purpose: theoretical substantiation of the potential of glycyrrhizic acid in combined
drugs, in order to determine the possibility of improving the effectiveness of therapy and reducing
side effects.

Research materials: literature data.

Results. Based on the analysis of literature data for the period 2013-2023, the results of the
highly effective hepatoprotective action of glycyrrhizic acid in combination with statins and
nimesulide were obtained.

A number of studies have shown that combined drugs containing glycyrrhizic acid with

statins showed a lipid-lowering effect, as well as reduced hepatotoxicity.[2]
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According to experimental research data, it was found that the combined drug nimesulide
with glycyrrhizic acid significantly reduces the activity of AIAT and ASAT compared with pure
nimesulide. The results obtained indicate a high potential for the practical use of the combined drug
nimesulide and glycyrrhizic acid.[3]

Conclusion. Based on a review of the literature data, it was found that the combination of
glycyrrhizic acid with statins and nimesulide gives a positive synergistic effect and reduces side
effects, which in turn opens up new prospects in the development of combined drugs.

Kaykenosa K.M, Manukosa /. M.

«Acrana meaunuHa yauepceureti» KeAK, Acrana, Kazakcran

BIPIKTIPIVITEH ITPEITAPATTAPJAFBI I'NNIMIIUPPU3UH KbIIIKbIJIbI:
TEPAIIUSHBIH, TUIMJILIITTH KAKCAPTY JKOHE /KAHAMA 9CEPJIEP/I ABAUTY
MYMKIHAIT'T

Kipicme. Mus TambIpbiHaH OOJIHETIH TJIMIIUPPU3UH KBIIIKBLIbI OIPIKTIPIITCH JOPLIIK
npernaparTapAarbl MepPCIEeKTUBAIbI KOMIIOHEHT 00jbIn TaOblaabl. OHBIH MYHJIall TYXKBIpbIMIApFa
KOCBUTYBl QHTHOKCHJIAHTTHI, KaOBIHyFa KapcChl, MMMYHOMOIYJISIIUSUIBIK KacHETTepre FaHa eMec,
COHBIMEH KaTap 0acka OeJiceH Il 3aTTapMeH CUHEPTUS MYMKIH/ITiHE OailyIaHbICTHI. [1]

I'muuMppu3KuH KBIIIKBUIBIHBIH 0acKa JOPUTIK 3aTTapblH ocep €Ty MeXaHU3MJepiMeH e3apa
opeKeTTecyl NMpenaparThlH KaJlbl THIMIUIITH apTThIpAaTbIH CUHEPreTUKAJIBIK dcepre okeneni. by
ocipece maToreHes3/iH OipHelle acHeKTiIepl MaKCaTThl 9Ccep/l KaKeT eTeTIH Kypelsl aypyJiapabl
eMIeyie 6Te MaHbI3BL. [2]

['MUIMppU3KH KBILIKBUIBL, CTATUHAEPMEH CUHEPTHCT 001a OTHIPHIN [3] XKoHE CTEPOUITHI eMec
KaObIHyFa Kapchl TmpenapartapmMer [4] Oayblp jKacyllalapblHBIH 3aKbIMJAHYBIH —TeXeyre
KOMEKTECE/I1, OChUTANINa OJIAPIBIH KaHaMa dCEPIICPIH KOSIBL[ 5]

By opTypni MeaMUIMHANBIK KHBIHIBIKTApAbl THIMIIPEK JKEHE ajaTblH WHHOBAIMSUTBIK
npernaparTapbl 93ipieyie KaHa MepCcreKTUBaIap amaibl.

Kiar ce3aep: raumuppu3uH KbIIIKbUIBL, OIpIKTIPUITeH Ipenapat, renaronpoTeKkTop, kaHama
acepIep.

3epTTeylain MaKcaThl: TepanusHbIH TUIMAUIITH jKaKcapTy JKOHE jKaHaMma acepiieplii a3alTy
MYMKIHJITIH aHBIKTay MakcaTbiHAa OIpIKTIpUITeH JA9pUIIK MpenaparTapAarbl TIHUIUPPUZUH

KBITIIKBUTBIHBIH QJICYETiH TEOPHUSIIBIK HETI13/EY.
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3epTTey MaTepuasaapsbl: 91e0u AepeKTep.

3eprrey HoTHAKeNepi. 2013-2023 )xpuTHap Ke3eHIHACTI 9e0u IepeKTepIi Tauaay HeTi3iHe
TNIMUMPPU3UH  KBIIIKBUIBIHBIH ~CTaTUHICPMEH >KOHE HUMECYIUANEH Oipre >KOoFapbl THIM/II
rernaTonpoOTEKTOPIBIK SCEPIHIH HOTHUKEJIEP] aJIbIHIbI.

BipkaTap 3epTTeynep KypaMmblHIa CTaTUHAEP] Oap MIMIIMPPU3HH KBIIKBUIBI Oap OIpiKTipuUIreH
npemapaTTapAblH TUNOTUIUACMUSIIBIK OCep KOPCETETiHIH, COHAAi-aK TeMaTOYBITTHUIBIKTHI
TOMEHJICTETIHIH KopceTTi.[2]

DKCHEPUMEHTTIK 3epTTey JepeKTepi OONBIHINA TIIMIMPPU3UH KBIIIKBUIBIMEH OIpIKTIpiITeH
HUMECYIHJ Tpernaparbl Taza HuMecymuuneH canbicTeipranna ATAT xone AcAT OGencenainirin
CTATHCTUKAIBIK TYPFBIIAH aNTApJIBIKTall TOMEHACTETIHI AHBIKTAIABL.  AJIBIHFAH HOTIDKEJICD
HUMECYJIU T€H TJIMOAPPU3UH  KBIIIKBUIBIHBIH ~ OIPIKTIPUITeH TpenapaThlH  MPAKTHKAIBIK
KOJIIaHY IbIH >KOFaphl QJIeyeTiH kepceTei.[3]

KopbITbIHABL. One0u IepeKkTepi LIONyFa CYHEHE OTBIPBIIN, TIHIHUPPU3UH KBIIIKBUTBIHBIH
CTaTUH/ICPMEH >KOHE HUMECYIHIICH YiJecyl CHHEpTrH3MHIH OH ocepiH OepeTiHi jkKoHe KaHama
ocepiepai a3alTaThIHBl AHBIKTAIBI, OV 63 Ke3eriHae OIpIKTIpUIreH Mpenaparrapabl d3ipieyie

JKaHa IICPCIICKTUBAJIAP alllaabI.
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1. Ming, L. J.,, & Yin, A. C. Y. (2013). Therapeutic Effects of Glycyrrhizic Acid. Natural
Product Communications, 8(3), 1934578X1300800.

2. Chen, Liang, Chun Hu, Molly Hood, Xue Zhang, Lu Zhang, Juntao Kan, and Jun Du.
2020. "A Novel Combination of Vitamin C, Curcumin and Glycyrrhizic Acid Potentially Regulates
Immune and Inflammatory Response Associated with Coronavirus Infections: A Perspective from
System Biology Analysis" Nutrients 12, no. 4: 1193. https://doi.org/10.3390/nu12041193

3. Huxosckuii A.B. (RU), 3akupoBa C.A.(RU) «DapmarieBTruecKas KOMITO3UIIUS
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KOMIIO3WIIK C TJIMOUPPU3BUHATOM  HATpUA, HOJ'Iy‘-ICHHOfI MEXAHOXUMHUUYECKHUM CIIOCOOOM.
Cubupckuii HaydHBIH MeTUITMHCKAN KypHa. 2023;43(1):71-78.

5. Pastorino G., Cornara L., Soares S., et al. Liquorice (Glycyrrhizaglabra): A

phytochemical and pharmacological review. Phytotherapy Research. 2018; 32: 2323-2339.
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YIIK 615.8
Kalirajan Rajagopal, Kannan R
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, JSS Academy of Higher
Education & research, Ooty-643001, The Nilgiris, Tamilnadu, India

IN-SILICO DESIGN, SYNTHESIS OF SOME NOVEL CHROMEN DERIVATIVES
AND EVALUATION OF THEIR ANTI- SARS-COV-2 ACTIVITY

Kanupamxkan Paxxaronana, Kannaun P.
Kadenpa papmanesruueckoii xumun, GapMarieBTuaecKkuii koywiemk JSS, Axkanemus
BhICIIIEro 00pa3oBaHUs M Hay4HbIX uccienoBanuii JSS, Ooty-643001, Hunrupuc, Tamunnany,

Nunus

PA3PABOTKA IN-SILICO, CHHTE3 HEKOTOPBIX HOBbIX ITPOU3BO/IHbIX
XPOMAHA 1 OHEHKA UX AKTUBHOCTHU ITPOTUB SARS-COV-2

Kanupamxan Paxxaronan, Kannaun P.
®dapmarieBTUKAIBIK XuMus kadeapacsl, JSS dapmarus koswtemki, JSS skorapbl OUTIM KoHE

FBUIBIMHU 3epTTeyiep akaaemusicel, Ooty-643001, Hunrupuc, Tamunnany, YHaicTan

IN-SILICO JAMYBbI, KEWBIP KAHA XPOMAH TYbBIHABIJIAPBIH CUHTE3JAEY
7KOHE OJIAPABIH SARS-COV-2-TE KAPCbBI BEJICEHALJIIT'TH BAFAJIAY
Abstract. Since 2020, COVID-19 has created a major threat to human population across the
globe. There are many mutations in SARS CoV-2 like Alpha, Beta, Delta and Omicron etc. A
newly emerged SARS-CoV-2 variant B.1.1.529 has worried the health policy makers worldwide
due to the presence of a large number of mutations in its genomic sequence, especially in the Mpro
(Omicron) protein region. But still, we are not known about the effectiveness of vaccines and drugs
against all the variants. In continuation of our research in SARS CoV-2, from the hits obtained from
natural compounds by in-silico drug design, we have designed some novel Chromen derivatives by
molecular hybridization approach. The final designed molecules were subjected to molecular
docking studies by Glide module, MMGBSA binding free energy calculations by prime module and
MD simulation studies by Desmond module of Schrodinger suit-2021-4. The in-silico ADMET
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properties were predicted by using Qikprop tool which showed the favorable pharmacokinetic
profile of the compounds. Then the compounds were synthesized, characterized by spectral studies.
Finally In-vitro assay was carried out for all the derivatives and screened for their anti-SARS CoV-
2 activity employing the 3CL Protease or Main Protease (Mpro) (B.1.1.529, Omicron Variant,
P132H mutant) (SARS-CoV-2) assay Kit. The 1C50 value of the test compound was found between
45.28 uM and 203.5 pM. the standard inhibitory concentration of GC376 was 38.64 uM.

VJIK 615.8
Murthannagari Vivek Reddy, Syed Suhaib Ahmed
Department of pharmaceutics, JSS College of Pharmacy, OOTY, INDIA

NEXT GENERATION ANTIBIOTICS AND ITS REGULATIONS

Myprannarapu Busex Penau, Caiien Cyxaiid Axmen

®apmarnus pakynbreti, JSS Gapmanus komtemnxi, YTU, Yaaicran

KEJIECI BYBIH AHTUBUOTUKTEPI ’KOHE OJIAPAbI KOJIIAHY EPEXEJIEPI

Myprannarapu Busex Penau, Caiien Cyxaiid Axmen

®apmarneBtudeckuit pakynprer @apmanestudeckoro komemka JSS, YTU, Unnus

AHTUBUOTHUKHA HOBOI'O ITOKOJEHUA U ITPABUJIA UX ITIPUMEHEHUWSA
Introduction. Antimicrobial resistance (AMR) is an emerging global threat. It increases
mortality and morbidity and strains healthcare systems. Health care professionals can counter the
rising AMR by promoting antibiotic stewardship and facilitating new drug development. Even with
the economic and scientific challenges, it is reassuring that new agents continue to be developed.
Methods. This review addresses new antibiotics in the pipeline. We conducted a review of
the literature including Medline, Clinicaltrials.org, and relevant pharmaceutical companies for
approved and in pipeline antibiotics in phase 3 or new drug application (NDA).
Results. We found a number of new antibiotics and reviewed their current development
status, mode of action, spectra of activity, and indications for which they have been approved. The

included studies from phase 3 clinical trials were mainly utilized for the treatment of acute bacterial
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skin and skin structure infections, community-acquired bacterial pneumonia, and pneumonia
acquired in the healthcare settings. The number of these agents is limited against high priority
organisms. The identified antibiotics were based mainly on previously known molecules or pre-
existing antimicrobial agents.

Conclusion. There are a limited number of antibiotics against high priority organisms such as
multi-drug-resistant Pseudomonas aeruginosa, and carbapenem-resistant Enterobacteriaceae. New
antimicrobial agents directed against the top priority organisms as classified by the World Health

Organization are urgently needed.

O0XK 664.653.655
Ke0:xkacaposa 3.1., KacsimoBa M.K., Acuian0exoBa A.Jl., TokrambicoBa A.K.

M.Oye30B ateigarsl OHTYCTIK Kazakcran ynusepcureri, LsiMkenT, Kazakcran

KYPAMBI BAUBITBLUIFAH HAH OHAIPY TEXHOJIOTUSICHI

Koo:xacaposa 3. U., KaceimoBa M. K., AcuiasoexoBa A. /I., TokrambicoBa A. K.

«¥Oxno-Kazaxcranckuit yausepcurer» uM. M. AyazoBa, [lIsimkenT, Kazaxcran

COCTAB TEXHOJIOI'UA ITPOU3BOACTBA OBOTI'AIIEHHOI'O XJIEBA

Kobzhasarova Z.1., Kasymova M.K., Asilbekova A.D., Toktamysova A.K.
«South Kazakhstan University» named after M. Auezov, Shymkent, Kazakhstan

TECHNOLOGY FOR THE PRODUCTION OF ENRICHED BREAD

AnHOTamusl. byn wMakamaga HaH OHIIPICIHIE OCIMIIK HWHTPEAMCHTTEPIH KOJJIaHy
HETI3JICNITeH, OJIAPABIH (YHKIIMOHAIIBI JKOHE TEXHOJIOTHSUIBIK KAaCHUETTEpi JKOHE INUKi3aT TICH
KapTbutail pabpuKaTTapAbIH KACUETTEPIHE oCepi aHbIKTAJIFaH.

AWMAaKTBIK ©CIMIIK MHTPEIUEHTTEPIH KOJJIaHa OTBIPBIN, HaH OHIMAEPIHIH pelenTypaaapbiH
KETUTIIPY YIKEH TCOPHUSUIBIK MKOHE MPAKTUKAIBIK KbI3BIFYIIBLUIBIK TYABIPAJIBI )KOHE aCCOPTUMEHTTI
KCHEWTyTre, JalblH OHIMHIH CallachlH, TaFaMJIBIK XOHE OWOJIOTHSUIBIK KYHIBUIBIFBIH apTTHIPYFa
QIIFBIIIAPTTAP JKACAIBL.

Han — Herisri KOpekTik ©HIM. ABBIK-TYNIKTIK ©HIM PETIHIErl HaHHBIH epeKIIeNiri —
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KaJIJIBIKCBI3 JKENIHEeTIHI. OHAIpY TEXHOJIOTHSCHIH AYPHIC KOJJIAaHFAHJAa HAaHHBIH OYKIT Maccachl
(100%) »xeyre »xapamasl. HaH eHiMIepiH MbIHAJail HETi3Ti TonmTapra Oejeni: Ougail yHBIHAH
NaiibIHIAFaH HaH; IIBIFBIMBI Op TYpJal Kapa Oujail YHBIHBIH HaHbl; Kapa Oujgail MeH Oujait
YHJIapbIHBIH KOCTIaChbIHAH AaibIHAANFaH HaH [1].

Han eHimzaepi TEXHOJOTHACH Kelecied ATanTapibl KYpalIbpl: IIUKI3aT KaObUIgay KoHE
CaKTay, OHJIpICKE MIMKI3aTTapAbl JaWbIHAAY, KAMBIPIbl TaibIHIAYbI, KAMBIPJIbI 06yi, HAHJIbI
Micipy JKoHE cakTay. bys atantapablH opKalChICHl ©3 KE3eTiHJIe KOHE Ti30EKTEeNIN OpbIHIaIaThIH
OHJIIPICTIK onepanusuiapAaad Typaasl. HaHHBIH ecKipyiHe OHBI CaKTay JKaraaibl (TeMIepaTypachl -
TOHA3BITHII HEMECE BICTBIKTAl CaKTay), OFaH KOCBUIFAH KOCHallap, IIUKI3aTThIH TYPi, CaKTay peximi
ocepiH Turizeni [2].

Heri3ri mmki3aTTsl gaibpiaaay. KaMbeIpIelH HEri3ri KOMIOHEHTTEpiH (YH MEH CYy) WJICTeHHEH
KEiiH allyFa KaXXeTTi TeMIepaTypaHbl (28-320C) KaMTaMachbl3 eTeTiHael KbUIBII HaWbIHIANbL.
CoHbIMEH YHJBI TOMEHJETIIEH TOPTINIEH IailbIHIaNIbI: +10°C +20°C TeMIeparypara JediH
KBUIBITa[bl, OakpUiay eneyilTepiHae ejeii, MarHuT amnmapaTTapblHaH OTKi3edl KoHE
apanacteipasl [3].

Kambipnel paiibiaaay (wiiey) eki TOCUIMEH JKYpri3iiefi: allbITKbICHI3 KOHE AallbITKbIMEH.
bunait HaneiH micipy ymiH, 100kr yuasr 0,5-2% ambitksl, 1-2% Ty3, 50-70% cy kocamsl, Oip
(dazanbl oficrieH JMaWbIHAAIBIN, KaMbIPAbl MEXaHUKAIBIK TOCUIIE KapKBIHIBI WJIEM, OOJIIeKTeyre
OipzeH xki0epeTiH 60Jca, allbITKBIHBIH MOJIIIEPIH alTapJIbIKTal KoFapbutaTaasl [4].

DKCIepUMEHTTIK 3epTTeyNep/Ii Kyprizy YVIIH Kamblp AabiHAayda perentypara 5%-TeH
20%-ra neiiin OypIaK YHBIH KOCTBIK >KOHE allIbITIIANbBI KaMbIp WIIEY 9JIICIH KOJIJaH/BIK, OyJI JKep/e
KYHJIBUIBIFBI KOFapbl KOCIA KaMblp HWIIEY Ke3iHJe KOCBUTaJbL. |-CyphIll OWmail YHBIHAH KaMBIp
naiiblHaraHa TaraMabIK Kocra MeuepiH 15%-Fa neifid, xoFapbl cypblll OM1ail YHBIHAH KaMbIp
naiiplHgaranaa Oypiiak yHel Menmepid 15%-ke neilin KocKkaHaa KaMbIpIbIH CanachlHbIH (U3HKa-
XUMUSJIBIK KOHE KO3MOJILEepIiK KepceTKimTepi Oakplaay Yiri KepCeTKIIITEpiHiH JAeHreiMeH
Oipmeid OOJIIBI.

Tanman anblHFaH MIUKI3aTTapBIMBI3AFbl aKyBI3JIbIH MOJIIEPIH CATBICTHIPHINT KOPIIK, OHBIH
MoHZEpl 1-CypwIiThl OWAall YHBIHBIH KYpPaMblHIAFbl aMUHKBIIIKBUIIAPBIMEH CabICThIPFaH A
OypIaK YHBIHAFbl aMUHKBIITKBUIIAPBIHBIH MOJIIIIEP] aHAFYPIIBIM KOFapHhI.

bakputay yari ymriH Oypinak yHBI KOCBUIFAH JKOHE KOCBUIMaraH |-CypwINThl Oujail YHBIHAH
JMaWbIHIATFaH YTl anbeiHabl. [laiiblH HaH OHIMIEPIHIH camachklHa OYpIIaK YHBIHBIH ocepl |-kecrene

KOPCETUITeH.
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Kecre 1. [laiibiH HaH eHIMIEPiHIH camackiHa OypIIaK YHBIHBIH ocepi

Kepcetkimrep Bypirak yHbBI MEH KaJrbl YH apachbIHAaFbI
MaubI3ABIK KaTEIHAC %

5 10 15 20
blrranabiasrst, % 45,8 45,14 44,8 44
MaccansiH iciny koaddunuenti (Kc) | 2,0 2,15 2,18 2,19
[MimiaHIg cakTanysl, % 97 95,33 96,6 95,1
Kynni 3artap, r 1,7 1,8 2,5 2,7
DHEPreTUKAIBIK KYHIBUIBIFBI, KKaJT 238,0 241,0 253,6 258.,0

byn skympicTa TaraMABIK KYHABUIBIFBI JKOFapbl JKOHE KypamblHAA JOpYMEHIEpP MeH
MUHEpalAap Kell HaH aly YIIiH Oypinak YHTarblH KOCHII HaH JNaWbIHIAYIBIH TOCTYPJL 9IicTepi
KapacThIPBLIAIBL.

3eprTey OapbICBIHIA AOCTYPJi €MeC IIMKI3aTThIH HaH camachlHa ocepi Je 3epTTEi.
[TicipiireH HaHHBIH camnachl OPraHOJICTITUKAIBIK XoHE (PU3MKA-XMMHSIIBIK KacHETTepi OOMBIHIIA
OaranmaHabl. JlocTypili eMec MIMKI3aT TYpJIepIMEH alblHFAaH HAaH ChIHAMAJIAPBIHBIH IMIHACTI €H
KAKCHl OPTaHOJIENITUKAJIBIK KaCHeTTepi OypIIaK YHTAFbIMEH €pEKILeIeHe 1, OMTKeHI OHBIH CalachlH
Oaranay JoCTYpJil eMec IIMKi3aTTaH YH KOCbUIFaH 0acka HaH YJITUIEpIHEH achlll TyCel. 3epTTeIreH
Kocrnajapel Oap TMICIpUIT€H HaH CbIHAMAIAPBIHBIH (DU3MKA-XUMUSUIIBIK KacueTTepi Oakbuiay
YJITiCiHEH YTiHAUIEepAiH JaMbIFaH KEYEeKTUIINIMEH epeKIleIeHe]T.

AKYBI3 MOJIIepl JKOFaphl, aybICTIANTBIH aMUHKBIIIKBUIBIHBIH JKETKUTIKTI, Mall MOJIIEPIHIH
KOFapbl Oonybl OypIIaKk YHBIHBIH KYHJBUIBIFBIH CHUINATTaiabl. bypmiak [oHIHIH KypaMbIHIa
naiganel 3aTTap/IblH KOl 0OJIybl TaFaMJIbUIBIK KYHJIBUIBIFBI JKOFapbl OHIM alyFa MYMKIHAIK Oepel.
OpraHosnenTHKaIBIK KepceTkimTepi (2-kecre). Han camachl opraHosIeNTHKANIBIK KOPCETKIIITEpi:
CBIPTKBI TYp1, IOMi ’KOHE MicCl, HaH KYMCAFbIHBIH KypaMbl O€riIeHIeH TajanTara cail 601y Kepek.
bakputay ynri ymriH Oypinak YHBI KOCBUIFAH J>KOHE KOCBHIIMaraH |-CypheInThl Ougaid yHBIHAH

JaibIHANIFaH YT albIHAbI.

Kecte 2. [laiiblH ©HIMHIH OPTaHOJIENTUKAIIBIK KOPCETKIIITEPI

Kepcetkimrepain MEMCT 984-95 ooiipramal Toxipube YKYMBICBIHBIH
aTaybl MIHE3IEME HOTHKETEpi

ChIpTKBI Typi| Han ¢opmaceina coiikec keneni,0erki| Han ¢opmaceina coiikec, OeTki
dopmacsl Ka0aThl KOTEPLUIIN MiCKEeH 001abl Ka0aThl a3/1an KeTepuIin MmickeH

dopMaisl HaH

HauuplH  KyMcakThIK| ¥CTaraH/a BUIFAIIBI, WKEMI, >Kakchl| JKakchl MCKEH, bIIFAIIIbI

Karaibl, ICKEHIIT] MICKEH
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Kameipabig apanacysr | Tyifinci3 Tyitini k0K
JKerinren,HaHHBIH, OeTKl KaOaThIHBIH| HaHHBIH OeTKi Ka0aTsl
CaHpLIayJTBIFbI OediHyi xi0epiamen i OesiHOereH.
Jomi Hanra ToH, Oerje qomci3 Hanra ton nom
Hici Hanra ToH,)KaFbpIMCBI3 HiCTEPCi3 XKarpiMchI3 Wici JKOK, HaHFa
TOH HiC

XKyprizinren 3eprreynep HETi3iHAe, alblHFaH HOTKENIEPAl Taljayaa KepCeTKeH e, aiibiH
OHIMHIH iCiHYl MEH MiLIiHIH KOFAITIIAaybl HOTHXKECIHEe OypiaK YHBIH 15% >Kaurbl yH caMarbIlHaH
KeJeMmiHae maiganany KaxkeT. Ceb6ebi HaH eHIMIEPiHIH (U3HKA-XUMUSIBIK KOPCETKIIITEpiHe
COlKeC KeJlei.

Han eHiMiepiH naifblHIAy TEXHOJOTHSJIAPHI JKAacallFaH, COHJAM-aK, CaJbICTBIPMAbBI TYpAE
OPTaHOJIENITUKAJIBIK KOHE KeOip (hM3MKa-XUMHUSIBIK KOPCETKIITEpi, KOCMaTapAblH ONTHMAIIIbI

yATiIepi aHBIKTAJJIBI.
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Apmuwox xonouuii 00HO U3 OpeBHeluwux pacmeHull, npumeHsemvlx 6 meouyune. Ilo
XUMUUeckou npupooe 6UoI02UYecKU aKmueHvle 8euwecmsa OAHHO20 paAcmerus U Ux OUoI02U4ecKasl
AKMUBHOCMb UHMEHCUBHO U3YUAEMC s YYEHbLIMU MHO2UX CMPAH. DKCMPAaKm JIUCMbes apmuuioxa
UCNONIb3Yemcs 8 MPAOUYUOHHOU MeOUYUHE 8 TedeHUlU MemadoIULecKo20 CUHOPOMA U OUCHENCUU.

Knrouesnie cnosa: apmuutox KOJZ}OLIMIZ, aMUuHoOKuUuciIomesel, JleMEHMHbLU cocmae, benok.

Mirrakhimova T.A., Olimov H.K.

Tashkent Pharmaceutical Institute, Doctor of Pharmaceutical Sciences (DcS)

BIOLOGICALLY ACTIVE SUBSTANCES OF CYNARA SCOLYMUS L. BUDS
GROWN IN UZBEKISTAN
Annotation
The prickly artichoke is one of the oldest plants used in medicine. By chemical nature, the
biologically active substances of this plant and their biological activity are intensively studied by
scientists from many countries. Artichoke leaf extract is used in traditional medicine in the
treatment of metabolic syndrome and dyspepsia.

Key words: prickly artichoke, amino acids, elemental composition, protein.

Muppaxumosa T. A., Oaumos X. K.

TamkeHT papmanieBTUKAIBIK HHCTUTYTHI, (papMalleBTHKA FhUIBIMIAPBIHBIH JOKTOPHI (DcS)

O3BEKCTAHIA OCIPUITEH CYNARA SCOLYMUS L. BYPIIIKTEPIHIH
BUOJIOT'UAJIBIK BEJICEH/II 3BATTAPBI

Annomauus

Tikenoi Apmuwiox mMeouyuHada KONOAHLLIAMbIH eH KOoHe 6ciMOikmepOiy Oipi. Xumusivlk
mabueamvl  OolbIHWA OY1  OCIMOIKMIY OUONOUANLIK OelceHdl 3ammapsbl MeH 01apOblH
OuonocUsNbIK OelceHOinicin Kenmezen enoepoiy 2anbiMoapbl KApKbIHObL 3epmmeloi. Apmuuiok
AHCANBIPASIHBIY CHIZLIHOBICHL 0ICMYPIT MeOUYUHAOA MeMAOOIUKATILIK CUHOPOM MeH OUCNEenCUsIHb
emoeyoe KoN0aubliaowl.

Kinm co30ep: mikenOi apmuuiox, aMuHKbIUKbLIOAPYL, 2eMEHMMIK KYpambl, aKybl3.

He.]'Ib]O HCCJICI0BAHUA SIBHJIOCH HM3YUCHHUE HEKOTOPBIX OHOJIOTHYECKH aKTHUBHBIX BCIICCTB

OyTOHOB apTUIIOKA KOJIFOYETO BHIPAIIMBAEMOT0 B Y30€KHCTaHE.
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Matepuaiabl M MeTOABI HCC/IeI0BaHMA. V3ydeHHe aMHHOKHCIOTHOTO cocTaBa OEJKOB
MPOBOJIMIIA CIEAYIOUIMM 00pa3oM: TOYHYIO HABECKY HCCIEAYeMOro OObeKTa B TEUYEHUE OJHOTO
yaca SKCTparupoBalid, IepeMmemnBas Ha MarHuTHoW Memanke 0,2 H rugpookuchio HaTpus.
[Tony4yeHHBIN dKCTpakT 1HeHTpudyrupoBan Ha pedprxeparopHoi neHTpudyre PC-6 mpu 6000
00/muH. B Teuenue 30 muH. [ToydeHHBINH CyliepHATAHT JUAITM30BaIN B POTOYHOMN BOJIE B TCUCHHUE
24 dvacoB W NMO(UIBHO CYIIMIM TPU HHU3KOW TeMmIepaType U BBICOKOM Bakyyme. s
xapaktepuctuku AK cocraBa mpoBOIMINM KUCIOTHBIA ruapoan3 oOpasma 5,7 H consnoit kucnotoi
B TeueHue 24 yacoB mnpu 110°C B BakyyMHBIX YCJIOBUAX M IMEpelaBajiM TUIpaiu3aT Ha
aMHUHOKHCIIOTHBIN aHanu3atop Mapku T 339 (Microtechna- Prague) ¢ mporpaMMHBIM yIIpaBICHUEM,
MCIIOJIB30BYS KOJOHKK pa3zmepom 3,7 x 45 cm (Ostion LG ANB).

AHanmu3 3JE€MEHTHOTO COCTaBa MHUHEpAJIbHBIX BEIIECTB, MpoBoawin Ha npudope ICP-MS
(Macc-cneKTpoMeTp MHAYKTUBHO-CBsi3aHHOM Tnasmbl) AT 7500a. TTapameTpsl mpubopa: MOITHOCTh
mia3mel 1200 Bt, Bpems unTerpupoBanus 0,1 cex, CKOPOCTh BpallleHUS MEPUCTATILTUYECKOTO
Hacoca — 0,1 o6/cek. B kadectBe cTaHmapra HWCHOJB30BAICS MYJIBTHIIEMEHTHBIN (27
KOMIIOHEHTHBIH) CTaHAAPTHBII PacTBOP C CO/IEPKaHUEM 1esIeBbIX KoMroHeHToB 1,0 mr/x [1,2].

O0cy:xaeHne pe3yabTaTOB.

Tabnumna 1.CocTaB u conepxaHue CBOOOTHBIX U CBSI3aHHBIX AMHUHOKHUCIIOT OCJIKOB U3

nserosioka Cynara Scolymus L. (%)

HasBanne aMHHOKHUCIOT AMUHOKHUCIOTBI
CBOOOIH CBA3aHH | CBOOOJHBIE CBsA3aH
bIC bIC HBIC

Acmnaparus 0,51° 0,55 Mertuonuu* 0,06
Tpeonun* 0,33° 0,24 Wzoneiua* 0,17
Cepun 0,33° 0,33 Jlefiumua* 0,38°
I'myramun 1,08° 1,07 Tuposzun 0,16
[Iponun 0,5 0,58 dennnananug* 0,17
I'munua 0,31 0,31 T'uctuoua* 0,18
Anannu 0,32° 0,38 JInzun* 0,20
Hucrenn — CIIEIbI ApruauH 0,36
Bamua™ 0,18 0,34

Cymma aMMHOKHCIIOT >.5,24 > 6,06
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* — HezameHuMble AMUHOKUCTIOMbL

Kak BumHO M3 Tabmuibl 1, MO aMHHOKUCIOTHOMY COCTaBy B OyTOHAX apTHUIIOKA KOJOUYETO
UACHTUQUIUPOBAHO 17 aMHUHOKUCIOT, U3 KOTOPBIX § SBJISIOTCS HE 3aMEHUMBIMH M €CIU
YUUTBHIBaTh, YTO aMUHOKHUCIIOTHl HEOOXOAUMBI HAIlleMY OpraHU3MYy, KaK CTPOHUTENbHBIM MaTepua
JUIS CUHTE3a pAa3IMYHBIX OEJIKOB, TO, Kak NUTATeNbHBIM SJEMEHT IBETOJIOXKE BechMa
MIPUBJICKATEIICH.

DNEeMEHTHBIH  COCTaB  IIBETOJIOKA  ApPTHUIIOKA  KOJIOYEro  ONpEeAeisuld  Mace-
CHEKTPOMETPUUYECKUM MeTo/10M. [losyueHHble 1aHHbIe IeMOHCTPUPYIOT HEOOJbIIOE HAKOTIIICHUE B
[IBETOJIOKE PACTCHHS TaKMX OMO3JIEeMEHTOB, Kak HaTpui 1,0 mr/kr, kammii 14,0 mr/kr, kaneiui 3,9
Mr/KT, Maraui 1, 2 mr/kr, ¢pocdop 2,2 mr/kr xkene3o 820,0 mr/kr, mapraner 29,0 mr/kr, nuHk 44,0
MI/KT, Meab 25,0 MI/Kr.

BoiBoabl. Takum o00pa3om,HaMH TPOBEIEH AaMUHOKUCIOTHBIA M 3JIEMEHTHBIM aHanu3
OYTOHOB apTHILIOKA KOJIOYEro MpPOM3pacTaoNIero B Y30eKucTaHe. AMUHOKUCIOTHBIM COCTaB
cocroutT u3 17 amMmuHOKHCIOT. M3 OMOAIEeMEHTOB Mpeo0IaatoT HATPUM, KA, KaabIuid, (hocdop,

MarHuu.

Cnmcok aureparypa:

1.MuppaxumoBa T.A. IlepcrnekTuBbI HCIOJB30BaHUS apTUIIOKAa KOJIIOUEro B (papmanuu.
Mownorpadus. JlamOGept akanemuk madmmuar.-2019.-208 c.

2. MuppaxumoBa T.A., Ao63amos [P, IOnycxomxaes A.H., Tynaranos P.T.
['emaTonpoTeKTOpHAss AaKTHMBHOCTb CYXOrO SKCTpaKTa apTUIloKa Komouero //MHdekuus,

UMMYHUTET U Gapmakosnorus.-Tamkent, 2014.-Ne6.- C.121-124.

YK 615.8
Hcmonioa I'.M., Muppaxumona T.A.

«TamkeHnTckuit hapMalieBTUUECKUNA HHCTUTYT», TalkeHt, Y30ekucraHn

N3YYEHUE XUMHUUYECKOT'O COCTABA BHOJIOTMYECKH AKTUBHOUN
NOBABKHU «I'EITATOHOPM» HA OCHOBE CYNARA SCOLYMUS
Annomauus
Jna neuenus u npoghunaxmuku 3a001e6aHUlL NeYeHU U HCeNuesblOeNUMENbHbIX nymel Hapsaoy

C JIeKapCmeeHHbIMU npenapamamu CUuHmemu4ecKoco l’lpOI/lC)COJfC()eHU}Z WUPOKO NPUMEHAIOMCA
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npenapamul, NONYYEHHble HA OCHOGe aucmves apmuuioxa. CymMma cooepircawmuxcs 6 apmuuioke
konouem (Cynara scolymus L.) makux Ouonocuuecku aKxmueHuIX 6eujecms, Kax (rasoHouobl,
OKCUKOpUYHble KUCAOMDbL, GUMAMUHBI, OYOUNIbHbIE Geujecmed, MAaKpo- U MUKDPOIJIeMEeHMbl
obecneuusarom e2o neyebHoe delicmaue.

Oonoti U3 6adiCHLIX 2pynn OUONIO2UYeCKU aKMUBHBIX BeUjecCms apmuuloKa sAGIaomcs
¢nasonouowl. I[lo rumepamypuvim 0aHHbIM, 8 apmuuioke Koadem codepaicumces om 0,1% 0o 1%
¢nasonouoos. Jomunupyrowumu hiagoHoUOAMU AGIAIOMCI THOMEANUH - [ -2IUKO3UO (YUHAPO3UOD) U
JIHOMEONUH- [ -pymuno3uo (ckoaumosuo) u pymun [1,2].

Pymun u xeepyemun cooepoicawuecs 6 apmuuioke A61A10MCsE OOHUMU U3 HAUOOJIee AKMUBHBIX
@rasonouonvlx anmuokcuoanmos. Hx — npomusogocnaiumenvHoe Oelcmeue 3aKioyaemcs 6
3ameO0NleHul CuHme3a U CeKpeyuu SUCMAMUHA, OH MAKHCe MOX}Cem UHSUOUposamsv ¢hepmenm
aunoxcueenasy. Keepyemun sgnsemcs mownvim uneudumopom yumoxpoma CYP3A4, xomoputii
Odezpaoupyem OONLUUHCMBO 1eKAPCME U, MAKUM 00pA30M, MONCEM YEeaudums 3¢hhexmueHocms u
8bICOKUE YPOBHU dMUX JleKapcma & niazme kposu [1,2].

Knwuesvie cnoea: apmuwiox Koawouut, OUOLOUYECKU aAKMUBHAS 000a8KA, pPYMUH,

¢rnasonouowi.

Ismoilova G.M., Mirrakhimova T.A.
«Tashkent Pharmaceutical Institute», Tashkent, Uzbekistan
THE STUDY OF THE CHEMICAL COMPOSITION OF THE BIOLOGICALLY
ACTIVE ADDITIVE "HEPATONORM" BASED ON CYNARA SCOLYMUS

Annotation

For the treatment and prevention of diseases of the liver and biliary tract, along with drugs of
synthetic origin, preparations based on artichoke leaves are widely used. The amount of
biologically active substances contained in artichoke prickly (Cynara scolymus L.) such as
flavonoids, oxycoric acids, vitamins, tannins, macro- and microelements ensure its therapeutic
effect.

One of the important groups of biologically active substances of artichoke are flavonoids.
According to the literature, artichoke prickly contains from 0.1% to 1% flavonoids. The dominant
flavonoids are lutealin-7-glycoside (cinaroside) and luteolin-7-rutinoside (scolimoside) and rutin
[1,2].

Rutin and quercetin contained in artichoke are among the most active flavonoid antioxidants.

Their anti-inflammatory effect is to slow down the synthesis and secretion of histamine, it can also
140



KA3AKCTAH MEJHIJHHA KOHE ®APMALHA KYPHAJIBI, Nel(1), 2023 sicvin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,
inhibit the enzyme lipoxygenase. Quercetin is a potent inhibitor of cytochrome CYP3A4, which
degrades most drugs and, thus, can increase the effectiveness and high levels of these drugs in
blood plasma [1,2].

Key words: prickly artichoke, dietary supplement, rutin, flavonoids.

Hcmonaosa I'. M., Muppaxumosa T. A.

«TamkeHT papMaleBTUKAIBIK MHCTUTYThI», TakenT, ©30ekcTan

CYNARA SCOLYMUS HET'BIHAEI'T «'EITATOHOPMA» BUOJIOT UAJIBIK
BEJCEHAI KOCITACBIHbIH XUMUSAJIBIK KYPAMbBIH 3EPTTEY

Annomauusn

bayvip men em oicondapeinviy aypynapvin emoey dicoHe anioblH-any YuliH CUHMEMUKAIbIK
WBIKKAH  0dpi-0apMeKmepMer Kamap apmuuioK JHCAnblpaKkmapblHaH aiblH2AH Npenapammap
KeyineH KoloaHulnaovl. Dragonouomap, OKCUKOPUK KbIUUKbLLIOAPHL, GUMAMUHOEP, MAHUHOED,
MAKPO - JiCaHe MUKPOIJIeMEeHmmep CUsiKkmol Ouonio2usivly beicenoi sammapowiy (Cynara scolymus
L.) apmuwox KypamwviHOazsl KOCbIHObICHI OHBIH eMOIK 2CEPIH KAMMAMACHI3 emeoi.

Apmuwoxmosiy  OUONOUATLIK  OelCeHOl  3ammAapulHbIY  MAHbI30bl  MONMAPbIHLIY — Oipi-
¢nasonouomap. Aoebu manimemmepee catikec, mikenoi apmuwoxma 0,1% - oan 1% - ea Oeitiin
¢nasonouomap 6ap. Jomunanmmel GrasoHouomap-nomearun-1-2a1uKo3ud (YuHaposuo) dHcoHe
JIHOMeOoNUH-1-pymuHo3uo (ckoaumosuo) sxcave pymun [1,2].

Pymun  oicone  xeepyemun apmuwioxma xezdecemin ey OeiceHOi  prasoHouomol
anmuokcuoanmmapowvly 0ipi. Onapoviy KabOwbiHy2a Kapcbl acepi SUCMAMUHHIY CUHMe3l MeH
ceKkpeyusicbli bacenoemyoer mypaobvl, COHbIMEH Kamap JUNOKCUSeHa3a hepmenmin mexcell anaovl.
Keepyemun-o6yn CYP3A4 yumoxpomeinely Kywmi uneubumopsi, o1 kenmezer 0api-0apmexmepoi
bIOLIPAMAOdbl HCOHE OCHLIAUWA OCbl NPEenapammapovly KaH NIA3MACLIHOAgbl MUIMOLNiel MeH
JHco2apul Oeneellin scozapviiamysvt Mymkin [1,2].

Kinm ce30ep: mikenoi apmuuiox, mazamobwlk KOCNaiap, pymuH, GiagoHouomap.

Heabio uccieaoBanusi SBUIOCh M3YYEHHE HEKOTOPHIX OMOJOTMYECKH AaKTHBHBIX BEIIECTB
OMOJIOTUYECKH aKTUBHOM 100aBku “I'emaroHopm™.

Marepuajbl W MeTOAbI HCCJIEI0BaHMAA. AHAIN3 COACPKAHUS PYTUHA OHMOJOTHMYECKU
akTHBHOW n00aBku “TematoHopm” mpoBommwiu Ha mpubope Agilent Technologist 1100 cepuu c

ucnoib3oBanueM aerazaropa G1322A, nacoca ans nmomauu pactBoputeneit 1311A, aBrocammiepa
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G1313A, tepmocrara koonku G1316A u auogHomatpuunoro nerekropa DAD G 1315B. Kononka
Zorbax Agilent Eclipse XDB-C8; 125x2 mm, Sum. IToxsrkHas dasa: pactBop A- 0,3% docdopHas
KHCII0Ta, pacTBOp B- MeTanon [3].

[Io xonmuyecTBY OOHApYKEHHOTO BelIeCTBa ObLT IIOCTOCH KalMOPOBOYHBINA Tpaduk,
UCIIOJIb3YSl PACTBOPBI CTAHJIAPTHBIX 00pa3loB ¢ KOHIeHTpaueit or 10 mr/mi 1o 1 Mr/mi ¢ yuerom
pasBeneHus. Jns aHanu3a UCHONB30BaIM  BBITSKKY  60% HBIM OSTHUIOBBIM CHOUPTOM B
cooTHoweHuu 1:10.

Pesynbratel u ux obcyxaenue. OmnpesnerneHne KOJIWYecTBa PyTHHA B MAKETUPOBAHHOM uae

«["emaTtoHOpM» MPOBOIUIM METOJIOM BBICOKOI((EKTUBHOM KUIKOCTHON XpoMarorpadumu.

DAD1D, Sig=254 4 Ref=750,100 (171013AV043-0601.0)
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Pucynox 1-XpomarorpamMmma OMOJIOTHYECKH aKTUBHOM 100=0aBkH “I'enmatoHopm”

[lo mynydeHHBIM pe3yJbTaTaM KOJWYECTBO PYTHHA B MAaKETUPOBaHHOM yae «['emaToHOpM»
coctaBuio 5,58941 wmr/miu, mpu 3ToM Iiomiaap muka coctaBuna— 3102,23 mA*c, a Bpems
yaepxuBanus — 15,519 munyr.

BeiBoabi: Hamu ompenenéH KoJIMYECTBEHHBIM COCTaB PYyTMHA B OMOJOTMYECKH aKTUBHOMN
nobaBku “I'emaToHOpM™ Ha OCHOBE apTHINOKa KOJIIOYEro BhIpalmuBaeMoro B Y3bekucrane. [lo
MyJIy4EHHBIM pe3yJbTaTaM KOJMYECTBO PYTMHA B MAKETHPOBAHHOM 4Yae «l'emaToHOpM» COCTaBUIIO

5,58941 mr/mi1, 4To 00 yClIaBIMBAET €r0 aHTHOKCHIAHTHOE JCHCTBHE.

Cnucok Jimreparyphbl:

I.MuppaxumoBa T.A. IlepcneKTHBBI HCHOJB30BAHUS APTUIIOKA KOJIOYEro B (apMarui.
Mownorpadus. JlambepT akagemuk madomummar.-2019.-208 c.

2.MuppaxumoBa T.A., A63amoB UI.P., IOnycxomxaes A.H., Tynsaranos P.T.
['emaTonpoTeKTOpHAsT AaKTHMBHOCTh CYXOro SKCTpaKTa apTHUIIOKa Komouero //MHdexkuus,
UMMYHUTET U Qapmakosorus.-TamkeHt, 2014.-Ne6.- C.121-124.

3. Crangapt opranuzamnuu Ts 15005859-09:2018.
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YIIK 615.8
Khakimjanova Sh.O, Tillayeva G.U.

Tashkent Pharmaceutical Institute, Tashkent, Uzbekistan

ANALYSIS OF WATER-SOLUBLE VITAMINS CONTAINED IN THE ISATIS
TINCTORIA
Annotation
Isatis Tinctoria has a wide spectrum of action and has long been used in the treatment of
various diseases in folk and traditional medicine in many countries. It is known that herbs have the
ability to reduce blood glucose levels, saturate the body with vitamins, strengthen overall health,
and enhance immunity. Vida dye grows in the climate of Uzbekistan, the study of water-soluble

vitamins will be very relevant.

Keywords: Isatis tinctoria, local raw materials, aqueous infusion, vitamins, angioprotectors.

Xakumzkanona II1.O, Tuianaesa I'.Y.

«TamkeHTCKui GapMalieBTUYECKU HHCTUTYT», TalkeHT, ¥Y30eKucran

AHAJIN3 BOJOPACTBOPUMbBIX BUTAMUWHOB, COAEPKALIUXCSH B ISATIS
TINCTORIA

Annomauus

Isatis Tinctoria obradoaem wupoxum cnekmpom Oeicmaus u yxice 0A6HO UCNOLb3YEMC sl NPu
JleYeHUU paziudHblX 3a0071e6aHUll 68 HAPOOHOU U MPAOUYUOHHOU MeOUuyuHe MHO2UX CHPAH.
Hszeecmno, umo mpasvl 001a0a0mM CNOCOOHOCMbBIO CHUMCAMb YPOBEHb 2NIOKO3bl 6 KPO8U,
Hacvlyams OpeaHusM GUMAMUHAMY, VKPenisims odujee cocmosnue 300p08bs U NOBbIUAMb
ummynumem. Buoa oOaiic npouspacmaem 6 kiumame Y3zbexucmana, usyuerue 8000pacmeopuUMblx

BUMAMUHOB 6ydem O4Y€Hb AKNYA/1bHBIM.

Knrwuesvie cnosa: Isatis tinctoria, mecmnoe coipve, 600HBLIL HACMOU, GUMAMUHDL,

aHcUuonpomeKkmopbol.

Xakimxanopa 1.0, Tunaesa I'.Y.

«TamkeHT papMaleBTUKAIBIK HHCTUTYThI», TamkeHT, ©30ekcTan
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ISATIS TINCTORIA K¥YPAMBIHIAFBI CYJA EPUTIH BUTAMUHJIEP/I
TAJIJIAY
Annomauus
Isatis Tinctoria xey cnexkmpee ue owcone xonmeeen endepoiy XANbIKMbLK JHCIHe OICMypii
MeOUYUHACLIHOA dpMYpai aypyrapovl emoeyoe OYpuiHHaH KojaoawwlieaH. ILllenmep Kanoazvl
2NIOKO3aHbl  meMeHoemy2e, OeHeHI O0dpPYMEeHOepMeH KAHLIKMbIPY2d, JHCAINbL  OeHCA)IbIKMbl
Hbl2AUMYead JICOHe UMMYHumemmi apmmoelpy2a KaOitemmi ekenOiei Oencini. [latic mypi
O30eKCMaHHbIH KIUMAMbIHOA 6cedi, cy0ad epumin 0apymeHoepoi 3epmmey eme 03eKkmi 601a0bl.
Kinm co30ep: isatis tinctoria, owcepeinikmi wwuxizam, cy un@ysuscel, eumamunoep,

aneuonpomexkmopap.

Purpose: To study water-soluble vitamins from the infusion of Vida dye herb by high-
performance liquid chromatography

Materials and methods of research: Infusion of Vida herb. Vitamins were determined by
HPLC on an Agilent Technologies 1200 chromatograph.

Results: HPLC analysis of water-soluble vitamins was performed under the following
conditions: on the knee of Eclipse XDB C18 (reversed-phase), 3.5 microns, 4,6x150mm. Diode-
matrix detector (DMD), 254, 290 nm. Solution A: 0.5% acetic acid, pH 1.7: B:CH:CN
(acetonitrile). The flow rate is 1 ml/min. Gradient % B/min: 0-5 min/96:4%, 6-8 min/90:30%, 9-15
min/80:20%, 15-17 min/96:4%. The thermostat is 250C. For comparison, the standards of vitamins
B and C. were used. The chromatogram of the test samples obtained from the infusion of the herb

Vida dye is shown in Fig.1.

DAD1 A, Sig=250.4 Ref=380.100 (DEF_LC 2022-10-20 18-43-05\011-0101.0)
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Figure 1-Chromatogram of test samples

144



KA3AKCTAH MEJHIHHA ;KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 srcvin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

It can be seen from the figure that the infusion of Isatis Tinctoria contains mainly vitamins at
a concentration of mg / g: C - 5.65; In 3 (PP) - 1.71; In 2 - 0.91. It should be noted that nicotinates
belong to the group of angioprotectors and are correctors of microcirculation.

Conclusions: According to the results of studies of water—soluble vitamins in the herb
infusion of Isatis Tinctoria, it was found that: vitamin C - 5.65 mg/ g and vitamins of group B - B3
(PP) - 1.71mg/g, In 12-0.91 mg/g prevail. While vitamins B1, B6 and 9 are present in small
amounts. A large amount of vitamin B3 (PP) is of interest as a remedy with angioprotective

properties.
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BA/IMJAIUA METOAUK ITOATBEPKAEHUSA ITIOJJIMHHOCTHU "
KOJMYECTBEHHOT' O OITPEJAEJIEHUS KAJIBIIUSA T'OITAHTEHATA B COCTABE
PACTBOPA J1JIs1 IPUEMA BHYTPb

Annomauusn
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VALIDATION OF METHODS FOR CONFIRMING THE AUTHENTICITY AND
QUANTITATIVE DETERMINATION OF CALCIUM HOPANTHENATE IN AN ORAL
SOLUTION

Annotation

The paper presents the results of validation of methods for the identification and quantitative
determination of calcium hopanthenate in a solution for oral administration in accordance with the
requirements of the Pharmacopoeia of the EAEU and GF XV.

Keywords: calcium hopanthenate, validation, authenticity, quantitative determination.

AxkrtyanabHocTtb. [lo cratuctuke BceemupHoit opranmzamuu 3apaBooxpanenus (BO3),
MICUXWYECKUE U HEPBHBIE PACCTPOICTBA 3aHUMAIOT BTOPOE MECTO MO PACIPOCTPAHEHHOCTHU TOCTE

CepICYHO-COCYIUCTRIX 3abomneBanuil [1]. s yeyeHne MaHHBIX HEIYTOB MIMPOKO HCIOIB3YIOTCS
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HOOTpoIHble npenapatsl [2]. Cpenu HOOTPOIIOB 0cOOOE MECTO 3aHHMMAIOT IIPOU3BOJHBIE ramMMma-
amunomacisiHot kucinotel ('AMK). TAMK siBnsieTcsi eCTeCTBEHHBIM M OCHOBHBIM MEAHATOPOM,
Y4acTBYIOUIMM B MpoIleccax HeHTpaabHoro TopMoxkeHus. [lockonbky 3x30renno BeeaeHHas 'AMK
HE TIpPOHMKaeT uepe3 remarodHuedammueckuii Oaprep (I'DB), ¢ wnenpro dapmakorepanuu
HEOOXOJMMO HCIOJIb30BaHUE CIEUPUISCKUX MOJICKYJ, oOnamarommx cBoiictBamu ['AMK u
OJIHOBpEeMEHHO MpoHukamux yepe3 ['Db. OgHum M3 Takux CpPeACTB BBIACISIIONIUM €ro Cpelu
JPYTUX HOOTPOITHBIX MPENapaToB, SABJISICTCS KaJblMs rOMaHTeHaT.

Henaun ucciaenoBanus. IIpoBecTy Banuaalnui0 METOJUK MOATBEPKACHUS MOJJIMHHOCTH U
KOJIMYECTBEHHOTO OMpPE/IEICHUS KalbIUs TONaHTeHaTa B COCTaBE pacTBOpa JAJsl IpueMa BHYTPb.

MeTtoabl uccienoBanus. s mOATBEpXKIEHUS TMOMJIMHHOCTH KaJblUsl TOMaHTEHATa ObLI
MCIIOJIb30BaH MeTOj TOHKOcHoWHON xpomarorpaduu (TCX): moasmkHas (aza mpomaHosl — BojAa
ountienHas (7:3), IeTEKTUPOBAHME IYTEM BBIJCPKUBAHUS ILIACTUHKA B Kamepe C XJIOpOM C
MOCIIEAYIOIUM OIMPBHICKUBAHUEM DPACTBOPOM O-TONUAMHA. J[Js KOJMYECTBEHHOTO OMpEeIICHUs
KaJIBIIMSI TOMAHTEHATa MCIOJb30BAIM METOJ] KOMIUIEKCOHOMETPUUYECKOTO TUTPOBAHUS B CpEle
ammuagHoro oydepa (pH=10) ¢ UHAMKATOPOM KHCIOTHBIM XPOMOBBIM TEMHO-CHHHM.

PesyabraTel. BanuaupoBana MeTonuka UACHTH(PHUKAUU KalblMs TOMAaHTEHaTa B
JIEKApCTBEHHOM IIpenapare pacTBOp sl mnpueMa BHYTpb Merogom TCX mno mnapamerpy
cnenuduuHocTs. B mporecce Bamumanuu METOAMKH HWASHTHU(UKAIIMK KaJIbIIMS TOIMAHTEHAaTa
MerogoMm TCX Obuta BBISIBIEHA BCIIOMOTATEIHHOTO BEIECTBA acmapTama, JIETEKTUPYEMOTo Ha
XpomaTorpaMMe pacTBopa Iarebo, mpernapara U MOJEIbHBIX CMecei. DKCIepUMEHTAIbHO ObLIO
JI0OKa3aHO, YTO acmapTaM HE MeIIaeT OINpPEeACNICHUI0 KalblUs romnaHTeHara. KonnuecTBeHHOE
onpe/ielIeHue MPOBOJIMIOCHh METOJAOM KOMILIEKCOHOMETPHUYECKOTO TUTpoBaHUs. Meroauka Obuia
BAJIMUPOBAHA TIO CICAYIONIMM BalUJAIMOHHBIM IMapaMeTpaM: CHenuuIHOCTh, JIHANa30H
MIPUMEHEHHUSI, JMHEWHOCTh, NPABUIBHOCTb, CXOAUMOCTb, MPOMEXYTOUHAS MPEUU3UOHHOCTh H
COOTBETCTBOBAJIa BCEM TPEOOBAHUSIM.

3akuouenue. [IpoBenena Banmumanuss METOJAUKU WISHTU(UKAIIMU KaJIbIIMs TOMIAHTEHATa B
JICKapCTBEHHOM TIpenapaTe pacTBOp il npueMa BHYTpb MeTogoM TCX ©  MeToauKu
KOJIMYECTBEHHOTO OIPEEIICHHs KalbIMs FONAHTEHATa B PacTBOpE Uil MpUEMa BHYTPb METOJOM
KOMILUIEKCOHOMETpUU. [lonmyueHHble 3HAaYeHUs BaJUJALMOHHBIX MapaMETPOB COOTBETCTBOBAIU
tpeboBanusm Dapmakornern EADC u I'd XV [3, 4].

BoiBoabl. Metronq TCX coueraer B cebe TakMe KadecTBa, Kak HHU3Kas CTOUMOCTD
000pynOBaHUs, HATTITHOCTh M HH()OPMATUBHOCTD, YHUBEPCAILHOCTD, BRICOKAS YYBCTBUTEIBHOCTh

" MMPOCTOTa OCBOCHUN TCXHUKH TCX. I[JISI KOJIMYCCTBCHHOT'O OMPCACICHUS KaJIbLUA I'OMAHTCHATA
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OBUT TIPEUIONKEH METOJ] KOMILJIEKCOHOMETPHUYECKOTO TUTPOBaHWsA. MeTron o00siajaeT BBICOKOMN
TOYHOCTHIO, YYBCTBHUTEIHLHOCTBIO, HE TPEOYET CII0NKHOTO U JIOPOTOTO 00OPYIOBAaHMSI, YHUBEPCAICH
U OpocT B ocBOoeHHH. OAHAKO MyTeM KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS ONpEIesieTcs
CoJiep’KaHue Kalblus, B TO BpeMs Kak (hapMaKoJIOTH4YecKoe JeHCTBUE IpernapaTa oOyCIOBIEHO
aHMOHOM T'OMAaHTEHOBOM KUCIIOTHI. boJee peneBaHTHO MpoBeIeHNE KOJMUYECTBEHHOTO ONpeAeIeCHHUS
o ¢apMakoJOTHYECKH aKTUBHOMY (parMeHTy QapmarieBTudeckoir cyocranuuu. Merog BOXKX
SIBJISICTCSL OTITUMAJIBHBIM IS KOJTMYECTBEHHOTO OMPE/IEICHUS TOMTAaHTEHOBON KUCTIOTHI

Kak cneactBue, mpou3BOAUTENIO JIEKAPCTBEHHOI'O Mpernapara JaHa PeKOMEHIalusl 3aMEHUTh
CYUIECTBYIOIIME METOAMKU MJIEHTU(PUKALUKA ¢ KOJMYECTBEHHOTO OMNpPENEICHUs KalbIus
rolaHTeHaTa Ha YHU(UIIMPOBAHHBIE METOJMKH C HCIOJIh30BAHMEM METOJIa BHICOKOA((EKTUBHON

XKUAKoCcTHOM xpomaTorpaduu (BOKX).
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MOIUPUIINPOBAHHBIM BBICBOBOXIEHUEM
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ESTABLISHMENT OF IN VIVO-IN VITRO CORRELATION OF ANTITUMOR
PEPTIDE DRUG WITH MODIFIED RELEASE
Annotation
This article presents the results of in vivo-in vitro correlation of an antitumor peptide drug
with modified release.
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AxTtyanbHocTh. CouupanpHas 3HAYUMOCTh  OHKOJIOTHYECKHMX  3a00JeBaHUs  JeJaeT
MPUOPUTETHBIM  pa3pabOTKy OHKOJOrHYecKuXx JekapcTBeHHbIX cpeactB  (JIC).  OcobGeHno
MHTEPECHBIMH BBICTYNAIOT TOPMOHAIbHbBIE IpenapaTrbl U UX CUHTETUYECKHE aHAJOTd HAa OCHOBE
MOAU(DUIIMPOBAHHBIX 3HJIOTEHHBIX MenTUAoB [1]. [l ymeHblIeHUss HEOOXOIUMOCTU MPOBEACHUS
UCCIIeIOBaHUM OMOAOCTYITHOCTH, a TakKKe Ui 3aMEHbl YCTapeBLUIMX METOAOB pa3paboTKu U
ONTHMU3AIMU TEXHOJOTHYECKUX nporeccoB PykoBoactBom FDA BriepBbie Obuia omucana in Vivo-
in vitro (IVIVC) koppensuus, Kak “TIPOrHOCTHYECKAsh MaTeMaTH4YeCKas MOJIEIb, ONMCHIBAFOIIA
B3aMMOCBS3b MEXY CBOMCTBOM JIEKaPCTBEHHON (DOPMBI C MPOJOHTUPOBAHHBIM BHICBOOOXKIEHUEM
in Vitro ¥ CcooTBETCTBYIOIIEH peakipel IN VIVO, Hampumep, KOHIICHTPAIMEeH JICKapCTBEHHOIO
CpEeICTBa B ITUTa3ME MJIM KOJMYECTBOM a0COPOMPOBAHHOIO JIGKAPCTBEHHOTO cpencTBa” [2]. B Hamie
Bpems |VIVC pernamentupyer Pemenme CoBera EBpasuiickoll SKOHOMHYECKOW KOMHCCHH OT
03.11.2016 N85 “O6 yrtBepknenuu IIpaBun mpoBeAeHHs HCCIEAOBAaHUNW OHOIKBHBAIEHTHOCTHU
JIEKapCTBEHHBIX MpenapaTtoB B paMmkax EBpasuiickoro skoHommuueckoro coroza” [3]. YcraHoBuB
IVIVC koppemsnuio JIC mpu onpefeneHHBIX YCIOBHSX, HMOSBISETCS BO3MOXKHOCTH COKpPAIICHUS
JrciIa CCIIe0BaHmit in ViVo B mporecce paspadotku JIC.

Heab uccaenoBanus. YcranoButsh |VIVC xoppensannio npoTUBOOMYyX0JI€BOr0 MENTHAHOTO
JIEKapCTBEHHOTO Mpenapara ¢ MOAU(GUIIMPOBAHHBIM BHICBOOOKAECHUEM.

Metoabl uccienoBaHusi. beita m3ydeHa QapmakokuHeruka JIC in vitro pasnuvHOi
no3uposku (11,25 mr u 3,75 mr), pasnuaroro coctasa (10 BapuanToB: Nel,2.3,4,5,6,8,9,10 — 11,25
Mr, coctaB Ne7 — 3,75 mr), nuodminzar i NPUTOTOBIEHUS CYCIIEH3UU JUIsl BHYTPUMBILIIEYHOT'O
BBEJICHUS MPOJIOHTUpOBaHHOro jeicTBus. W3yuenuwe dapmakokunetnku JIC npoBogwin B
CTEKJISIHHBIX (pr1lakoHax u3 TEMHOrO cTekia, XpaHupimxcs npu temmeparype 37 £ 0,5°C. Cpena
pactBoperuss — 0,05 M Oydepnbiit pactBop pH 7,4. B kauectBe 0O0BEKTa HCIBITAHUNA B
HCCIIeI0BaHUK IN VIVO BhICTYHAMH 00pasiibl MIa3Mbl KPOBU KpOJUKOB. O0IIee YHCIIO )KUBOTHBIX B
uccnenoBannu — 20. O6mee yucino o0paslos, noanexamux ananusy — 480. BpemeHHble TOUkH
otbopa mpo0: 0.5, 1, 2, 3, 4, 6, 8, 12, 24, 48, 96, 168, 336, 504, 672, 840, 1008, 1176, 1344, 1512,
1680, 1848 m 2016 4. (23 Toukm B TeuyeHue 3 wmecsueB). KomudecTBEeHHOE OMpeaeieHne
BbIcBOOOAMBIIETOCS  JIB  mpoBOAMAM — METOAAMU  BBICOKOA((HEKTUBHOW  >KHUIKOCTHOU
xpomarorpadueii ¢ Y®-nerektupoBanueM (in Vitro) u ummyHopepmentHoro ananmza (MDA) (in
VivO).

Pe3yabTaTsl ucciienoBaHus.

HccnenoBanre mNpoBOAWIOCH B TPU dTama: mpoBeaeHue IN Vitro pactBopenus JIC ¢

MOCTIEYIOIUM HM3y4eHHEeM (apMaKOKUHETHKH; KOJMYECTBEHHOE OIpeesieHUe EHCTBYIOIIETO
150



KA3AKCTAH MEJJHI[HHA KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 yevin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,
BEIIECTBA B IIa3Me KPOBH KpOJIUKOB MeronoM HMDA ¢ mpeaBapUTEIbHON MPOOOIOATOTOBKON

METOAOM TBepA0(]a3HOI IKCTPAKIUH; BEIYUCICHIE OCHOBHBIX (DapMaKOKMHETHUECKUX MTapaMeTpoOB

Y YCTAHOBJICHUE KOPPEIISIINHU.

Cmax, wr/mn

4 Invitro % (1680 h) In vivo Cmax

In vitro % (1680 h) 1

In vivo Cmax 0.9666 1
0.00 2,00 4,00 6,00 B.00 10,00 12,00

% BbicBOBOMNASHHA

Invitro % (1680h)  Inwvivo AUCOt
In vitro % (1680 h) 1
In vive AUCOt 0,7633 1
200 400 8.00 BOD 10.00 1200

% mwicsoGomaesin

Pucynok 1- MHoxecTBeHHas Koppensiuus ypoBHs C

Ha Pucynke 1 otpaxena muoxectBerHas |VIVC ypoBus C, koTopast oTpakaeT 3aBUCHMOCTb
MEKIy KOJIMYECTBOM BEIIECTBA W PACTBOPEHHOTO BeIIecTBa iN VItro 3a ompenaeicHHOE BpeMs W
CpeIHUMH 3HAYeHUSIMHU (hapMakoKuHeTHIecKUMHU napameTpamMu Cmax 1 AUCo+.

JlaHHBIN ypOBEHb KOPPENSALMH CIYXHUT Il Ka4YEeCTBEHHOW OIEHKH B3aUMOCBS3U MEXIY
(hapMaKOKMHETHYECKUMH TTapaMeTpamMH U TaHHBIMU TecTa «PacTBOpEeHH».

3akiaiouenune. Ilpu paspaborke pasupix cepuit JIC ¢ pa3nuyHBIM  COCTAaBOM
BcriomoratenbHbix BemiecTB IVIVC koppensiusi mo3BoJsieT OnmpeneianTh Haubojaee ONTHMATbHBIN
COCTaB JIJIsl TPOBEACHUS JATBHEUIIINX TTOJTHOMACIITAOHBIX KIIMHUYECKUX UCCIICIOBAHUM.

BriBoabl

BoisBiena MHOXeCTBeHHast koppensiuuss ypoBHA C, 4YTO TMO3BOJIUIO MPOBECTH OLICHKY
noBeaeHus JIC, OIEHUTh €ro B3auMO3aMEHSIEMOCTh C MpermapaToM CpaBHEHHUs 0€3 MpPOBEACHUS
UCCIIEIOBaHUM OMOJOCTYIMHOCTH M yCTAaHOBUTH HaubOojiee onTuManbHbli coctaB JIC ¢ HOBOM
JIO3UPOBKOM JIJIsI TIOCTIEAYIOMINX uccienoBannii. ClocoOHOCTh TOYHO TPOTHO3UPOBATH OKHUIAEMOE

BBICBO60)KI[CHI/IC B YCJIOBHUAX in vitro AJid IPpOAYKTa C IMPOJIOHT'MPOBAHHBIM BBICBOGO)KI[GHI/ICM 1o
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ero mpo(uiI0 pacTBOPEHHs SBISETCS IaBHO BOCTPEOOBAHHOW 3a/adeil, perraromas BOIPOCHI

BPEMEHHU ¥ MUHUMH3AIIMU SKCIIEPUMEHTOB IN VIVO.
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DEVELOPMENT OF A LIQUID ANTISEPTIC BASED ON WORMWOOD

BBenenue.  AKTyanbHOCTP  M3YYEHMsS  INPOM3BOJICTBA AHTHCENTHYECKOTO  CPEACTBA
OOBSICHAETCS TEM, YTO MBLIO U3 BCEH IpymIibl napproMepHO-KOCMETHYECKUX TOBAPOB UCIIOIB3YETCs

HanboJiee YacTo U MOBCEMECTHO, TIOATOMY €r0 MPOU3BOICTBO HEOOXOIUMO PACIIUPSTh, Pa3BUBATh
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KA3AKCTAH MEJIHIIHHA KOHE ®APMAIIHA JKYPHAJIBI, Nel(1), 2023 scoin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,
HOBBIC TEXHOJIOTHMHM MBUIOBAPCHHUS U Pa3padaThIBaTh HOBBIC PEIENTYPHI MBUI, C YIYYIICHHBIMH
CBOWCTBaMH, YTO BaYXKHO HE TOJIBKO JIJIsl TPOM3BOANTENICH MBUIL, HO U JUIS TOTPEOUTENEH.

Heab uccaenoBanusi. Hayunrbess npoBOauTh TUAPOIN3 KUPOB. llonyunTts Kujakoe MbLIO,
UCXOJS U3 KHUPOB KUBOTHOTO (TBEpble MO KOHCUCTEHIMH) MPOUCXOXKICHUS Ha OCHOBE IOJIBIHU
LIUTBAPHOM.

Martepuanbl M MeTOAbl. PeakTHUBBI: XUp, KaJIus TUIPOKCHA, ATAHOJ WJIM MPOMAaHOI,
3(UpHOE MACIIO MOJBIHU UTBapHO. OO0opynoBaHue u Marepuaisl: Boasaast 6ans, Becbl, MepHbIi
uunuHap, Papdoposelii ctakan, koiaoa Ha 100-150mi1. CTEKIISITHHBIC MTATOYKH.

Pe3yabTaTel 00cyxnenus. [IpoBoasT rugponaus KUpoOB CIUPTOBBIM PACTBOPOM T'MAPOKCH]IA
kamust. Jlns sToro Oapanuii kup mnomemaroT B (apopoBBId CTakaH M HArpeBarOT IyTeM
pactBoperuss KOH B  H20 u »sranone. CnuproBoit pactBop KOH mnpunuBatror npu
MepeMENIMBAHNU K pacIulaBieHHOMY kupy. [lonyueHHblil pacTBop KunAtat B teuenue 10-15 mumn.
OrcrauBaHve MpPOBOAAT NPU KOMHATHOW TEMIEpAType [0 PACCIOCHHMS MbLIA, 3aHOBO
MEPEMEIINBAIOT U KUIATAT JI0 MOJy4eHHs MSTKOM reneoOpa3Hoil maccel. HeoOxomumo pasBectu
MOJIYYEHHYIO MacCy /10 HY)KHON KOHCHCTEHIIMM B COOTHOIICHWHU 1:2 (0/HA 4acTh MbUIA, 2 YacTH
BOJIbI) U JOOABISIOT K HEMY 2-3 Karuii 3()UPHOTO MACJIO MOJIBIHA IUTBAPHOM.

3akaoyenue. Takum o00pa3oM TMoOdyd4aeM aHTHUCENTHYECKOE CPEICTBO  JKUIKON
KOHcUCTeHIIMH.  KpoMme ncnosib30BaHus MbliIa B KaYECTBE MOIOLIETO CPEJICTBA  OHO  IIMPOKO
MpPUMEHSIETCS TpU OTOETMBAaHUU TKaHEH, B MPOU3BOJCTBE KOCMETHUECKHUX CPEACTB, JUIS

HU3TOTOBJICHUS ITOJIMPOBOYHLIX COCTABOB BOJJOSMYJIbCUOHHBIX KPACOK.
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Artmaoap C. H., Aiinap A. H., [lemey K. P., ZKanapanuena K. C., AcuiabbexoBa A. /.
«OKMA» AK, IeivkenT, Kazakcran

CYHUBIK AHTUCENITUKAJIBIK ITPEITAPATTHI JKACAY

BBenenne. Mbio SIBISIETCS MPEAMETOM IEPBOM HEOOXOAMMOCTH M3 BCEX TPYII OBITOBBIX
TOBapOB, KOTOPHIM IOJIb3YIOTCS €KEAHEBHO. Ha MpOTSKEHUU THICSYEIETUM MBUIO UCIOJIB3YETCS B
KAauecTBE CPEICTBA Ul CTUPKM U MbIThS. Pa3BUTHE TEXHONOIMH MO3BOJIWJIO CHU3HTH LICHBI Ha
MBUIO, YTO IPHUBEJIO K POCTYy €ro IONYJIAPHOCTH, KOTOPas COXPAHAETCS M IO CEH JIEHb.
AHTHCENITUYECKUE CPEJCTBA - ITO BEIIECTBA, KOTOPHIE 00JIaAal0T MPOTUBOMHUKPOOHBIM JICHCTBHEM
U TMPUMEHSIOTCS B OCHOBHOM HAapyKHO il OOpaOOTKM KOXH M CIU3UCTBIX, a Takke JJid
IIPOMBIBaHUs paH. ['pymnna aHTHCENTHKOB Ype3BbIYaiHO Pa3HOOOpa3Ha [0 XUMHUYECKOH CTPYKTYpE,
(U3MKO-XMMHUYECKUM CBOWCTBAM M CTENEHM NPOTUBOMUKPOOHOW aKTUBHOCTU. B Kocmerosoruu
MacJI0COIEPKaLI0€ KUIAKOE MbUIO MMUXThl HAXOAUT IPUMEHEHHE C LIE€bI0 BOCCTAHOBIEHHUS KOXKHbBIX
MOKPOBOB, yJy4IIeHHsI pocTa Bojoc. CpeacTBO CHUMAET MOKPACHEHHS, YOUPAeT YIPEeBYIO CHINb U
OTEYHOCTb, MOMOIaeT CIPABUTHCS C ApsSOIOW M yBsAawoouedl Koxked. AKTHUBHBbIE KOMIIOHEHTBI
O0pIOTCS C MOBBIIEHHOM MOTIMBOCTBIO, OJArOTBOPHO BIUSIOT HA OOMEHHBIE MPOLIECCHl BO BpeMs
KJIACCMYECKOI0 U pacciabisIoero Mmaccaxen.

JleueOHbIE CBOMCTBA NHUXTOBOTO Macjia: MECTHOE pasJpaxaroliee, OaKTepULIUTHOE,
aHTHCENITUYECKOE, MIPOTHUBOIPUOKOBOE, IIPOTUBOBOCIIAIIUTENIBHOE, TOHHU3UPYIOLIEE,
o0e30onuBaroIIee, KapIUOTOHUIECKOE.

B oriuMume OT NpOMBINUIEHHOM NPOAYKLMH, HAMU HE HCIHOJb30BaINCh CHUHTETUYECKUE
apoMaTH3UpYIOLIUMe WIN Kpacdue BemiectBa. [logoOHas XUMHS MOXET BBI3bIBAThH LIENYILEHUE,
pa3ipakeHue KOKHBIX TOKPOBOB MJIM MPUBOJUTH K UX 00€3BOKUBaHMIO. V3-3a TakOi CHHTETUKU B
MBLJIE - YaCTO HOSIBIIIOTCS IPEXKIEBPEMEHHBIE MOPIIIMHBI.

Heab ucciaenoBanus. Pa3zpaboTka *KHAKOTO aHTHCENTUYECKOTO CpPEACTBA € J00aBIEHUEM
MUXTOBOTO Maca.

Martepuanbl U MeToAbl. PeakTHBBI: XHp, Kanusl THAPOKCHJ, ATAHOJ, MHUXTOBOE MAaclo.
O6opynoBaHue U MaTepuallbl: BOJsSHas OaHs, BECHl AJIEKTPOHHBIE, MEPHBIN IWINHAP, hapPopoBbIi
CTaKaH, K0JI0a, CTEKJITHHBIE MaJI0YKH.

KuBoTHblll xup  momemamT B (GappopoBbIi CTakaH W HArpeBaroT, J00aBiss IPHU
NIEPEMELIMBAHUY K PACIUIaBIEHHOMY JKHPY CIOUPTOBBIM pacTBOp Kajns TMApOooKucH. [lomydeHHbIN

pactBop KUNUTAT B TedeHue 10-15 muH. J[06aBIAIOT K OTYYEHHOW CMECH HACBHIIIEHHOTO pacTBOpa
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KaJIMsl XJI0pU/a, IEPEMEIINBAIOT, TIOKA HE TIOJIy4aT OJHOPOIHYIO cMech. J|00aBIsAIOT paccUuTaHHOE
KOJIMYECTBO MUXTOBOT'O Macja, MpU MepeMEIINBaHIH JOOABISIOT TIHLIEPHH.

Pe3yabTaThl u 00cy:kaeHue. [1Jig OLIEHKH KauecTBa OCHOBBI KHIKOTO MbLIA B JIaOOpaTOpUU
MPOBOAMIIMCH TPHU TECTa: UCCIEIOBAIOCh KOJIMYECTBO BOABI B E€ro COCTaBe, YPOBEHb
PH 1 KoIMYeCTBO CONM-3aryCTUTENS B cOCTaBe MbuUIa. [loyuyeHHbIe NaHHbIe CKJIaIbIBAINCh B OJHY
ouieHKy. KonmudecTBo BO/BI B COCTaBE MbLIA OINPEEIISIIOCH BHIAPUBAHUEM KHUJIKOCTH U3 00pasia.
[Tokazarens pH ompenensics npu nomomu pH-merpa mnsa 10% pactBopa (1o macce) >KHIKOTO
MblJIa B IMUCTUJUIMPOBAHHON Boje. KoiuuecTBO coNM-3aryCcTUTENsI MCCIEI0BANIOCh TUTPOBAHHEM
XJIOPUJ-MOHOB B MPUCYTCTBUU UHAMKATOpa. pH *uakoro Mpuia coctaBuia 6 enuHull (ciabokucias
peaxuusi, 6Ju3Kasi K HSUTpaJIbHOM ).

Beixon nponykra coctaBui 89%.

3akiiouenne. Hamu pa3paboTaHo KUAKOE AHTHUCENTHYECKOE CPEICTBO C J100aBIEHUEM
MUXTOBOTO Macnia. [t momyyeHus: aHTUCENTUYECKOTO CPEACTBA OBLJIO MCIONB30BAHO MPUPOIHOE
CpeACTBO - MUXTOBOE Macio. llomydeHHOe aHTHCENTHYeCKOe CpeacTBO o0namaetr 3((eKTHBHBIM
aHTHOAKTEpUAIEHBIM, PAaHO3KUBIISIIOIIUM JeiCTBHEM. [10Ty4eHHBI aHTHCENTHYECKUH MPOIYKT

SABJIICTCA JOCTYIIHBIM, JCLIEBBIM aHTUCEIITUUECKUM Cp€aACTBOM Ha OCHOBEC IIPUPOJHOIO HCTOYHHKA.

155



KA3AKCTAH MEJJHI[HHA KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 yevin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

COJEPKAHUE

KAYECTBEHHBIN AHAJIN3 TPUTEPIEHOBBIX COEJVWHEHHUM B |3
INOBET'AX CRATAEGUS ALMA-ATENSIS POJAR
OpkebaeBa A.H., Kananosa H.K., Xacanosa C.P., Kynamkuna H.B.

EXPLORING THE MOLECULAR BINDING AFFINITY OF 25-|4
DIKETOPIPRAZINE SCAFFOLD AS NEUROPROTECTIVE AGENTS: A
NETWORK PHARMACOLOGY THERAPEUTIC APPROACH

Chetana Verma, T. Durai Ananda Kumar

DRUG DELIVERY NANOSYSTEMS BASED ON 2D CARBON 6
Pindjakova D., Kralova K., Jampilek J.

ISOLATION OF POLYPHENOLIC COMPOUNDS AND IN VITRO ANTI- | 18
ALZHEIMER ACTIVITY OF Pithecellobium Dulce LEAVES
Rebekal J., Gomathi Swaminathan, Shanmugam R, Priyanka Dwarampudi

PABPABOTKA METOJAUKHU BIXKX AHAJIM3A MET®OPMHUHA JId | 19
XUMHMKO-TOKCUKOJIOT HUECKHAX UCCJIEJJOBAHUM
Typcynosa X., A.A.CynranoBa

PHYTOCHEMICAL CHARACTERIZATION AND CENTRAL | 22
NEURODEFENSE MECHANISM OF Cyclea peltata Lam ON FLUORIDE
INDUCED BEHAVIORAL ALTERATION IN SD RATS

Gomathi Swaminathan, Rebekal J, Shanmugam R, Priyanka Dwarampudi

N30JIMPOBAHUE n OIIPEJAEJIEHUE NHIAITAMUIA n3 | 23
BUOJIOI'NTYECKOI'O OFBEKTA
AOnynnabexoa H.A., Ycmananuesa 3.Y.

K BOIIPOCY PEI'VTAMEHTALIMA KAYECTBA JIEUEBHO- | 26
MNPOPUITAKTUYECKOI'O BAJIB3AMA « IUMYAP»
XKywmaraesa JI.M., baxamesa A.b., Myxrap JK.H., Uxxanosa X.11.

ROFLUMILAST SOLID LIPID NANOPARTICLES FOR | 29
PHOSPHODIESTERASE-4 INHIBITION IN THE ATTENUATION OF
NEUROINFLAMMATION MODEL OF PARKINSON'S DISEASE INDUCED
BY MPTP

Vishnu Kumar Malakar, S.P. Dhanabal

NOVEL HERBAL TOOTHPASTE: PREPARATION AND IT'S ORAL |31
LICHEN PLANUS ASSESSMENT FOR THE MANAGEMENT OF ORAL
CANCER

Jeyaprakash M. R., Chandan C., Hridhya Mohandas, Gowthamarajan K.,

Nandlal B.

P-GLYCOPROTEIN MEDIATED DRUG INTERACTION BETWEEN |33
DIGOXIN & ORANGE JUICE - AN EXPLORATORY STUDY
Deepalakshmi M., Anslin Joanna, Keerthana Venkat Malwyn Mofhy, Arun K.P

A COMPARITIVE STUDY OF TWO DIFFERENT CONCENTRATIONS OF | 34
POLYHERBAL GEL FORMULATION FOR PSORIASIS TREATMENT
Yamuna K, L. Priyanka Dwarampudi, S.P. Dhanabal, Shanmugam R.

REPOSITIONING OF |ITRACONAZOLE LOADED NANO-LIPID |36
CARRIERS TARGETING VASCULAR ENDOTHELIAL GROWTH
FACTOR (VEGF) FOR THE MANAGEMENT OF RETINAL
NEOVASCULARIZATION

156




KA3AKCTAH MEJJHI[HHA KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 yevin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

Kousalya S.

FORMULATION AND EVALUATION STRATEGY FOR THE |38
MANAGEMENT OF FROSTBITE
Lahari Priya M., Shanmugam Ramaswamy

OU3UKO-XUMUNYECKHUE METO/Ibl AHAJIM3A B UAEHTU®UKALIUU | 43
KETOTU®EHA
Mup3zakup K. M.

APIGENIN, A PROMISED FLAVONOID IN LUNG CARCINOMA |47
THERAPY: A NETWORK PHARMACOLOGY AND MOLECULAR
DOCKING STUDY

Ali Jabbarzadeh, Eisa Kaveh Vernousfaderani, Farshad H. Shirazi

COT-XUMUSJIBIK TOXIPUBEJAEI'T JXKETIJI KPU3UAIK VYJIAHY |50
KA IAPBI
Opudos @.3., Hypmaroa M.U.

YO-CIEKTPO®OTOMETPUSI OJAICIMEH MHWSI TAMBIPBIH/JAFDI | 52
rJIMOUPPU3UH KbIIIKbIJIBIHBIH KYPAMbBIH AHBIKTAY
I'amapos M.H., Xynycos A.Y., Myparanuesa A.Jl., MyparanueBa A.J[x.

DEVELOPMENT AND VALIDATION OF A CHIRAL HPLC METHOD FOR | 56
THE ENANTIOMERIC RESOLUTION OF (+) AND (-) ENANTIOMER IN
BULK DRUG BY USING POLYSACCHARIDE BASED CHIRAL
STATIONARY PHASE

Byran Gowramma, Vinethmartin J.

BACTERIOPHAGE: ISOLATION AND CHARACTERIZATION TO |58
ADDRESS ANTIMICROBIAL RESISTANCE
Duvvuru Prawin Kumar Reddy, Priyadharseni M S, Vasanth Raj P.

IMPROVEMENT OF BIOCHANIN-A ON COGNITIVE IMPAIRMENT IN | 60
STREPTOZOTOCIN-NICOTINAMIDE INDUCED DIABETIC RATS
Vadivelan R.

AznabakueBa K.A., Jlouenko E.A. 62
OKOJOI'MYECKHUE ACIHEKTbBI B OBJIACTU ®APMAIIUN
INPOEKTHOE OBYYEHHUE - KAK CHOCOE ®OPMUPOBAHMUA | 66

HCCJIEJOBATEJIBKCUX KOMIETEHIUIA
[Mlanraesa M., 3omoroBa M., MycabekoB XK. T., Kapabaesa A. H., Opnabaesa C. K.

CAPAIITAMAJIBIK 3EPTTEYJIEP YILITH BUOJIOT'UAJIBIK | 68
CYUBIKTBIKTAPJIAFBI CIIAMCTAP MEH AHTUJAENPECCAHTTAP/IbI
AHBIKTAYJAAFBI TAJIJAYABIH ®U3UKA-XUMUAJIBIK 9ICTEPI
ITynatoBa JI. T., Kynues O. A., JlxammioB @. C

W3YUEHUE PAHO3AXKHUBJISAIOIIEA AKTUBHOCTH T'JIABHOMU MA3H | 78
N TJIABHBIX JIEKAPCTBEHHBIX IINIEHOK HA  OCHOBE
TUETAHUJIYPALIUJIA

Bunorpaznosa 10.1., lllymananosa A.B., Xy3un JI.P.

KEWUBIP JUATPAMMAJIAP BOWMBIHIIA YJIAHY KAFJAWJIAPBIH | 80
3EPTTEY
Xamunymnaes 111.A., 3ynedukapuepa /.O.

AHAJIN3 BOJOPACTBOPUMbBIX BUTAMUHOB, COJEPXKAIIUXCS B | 87
COCTABE BAIJ1bI KPACUJIBHON
Xakumkanona 111.0., Tunnaepa I'.V.

EXPLORING MEDICATION ADHERENCE AND HEALTH BELIEFS | 89

157




KA3AKCTAH MEJJHI[HHA KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 yevin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

AMONG HYPERTENSIVE PATIENTS IN A PUBLIC HOSPITAL: A CROSS-
SECTIONAL SURVEY
Suguna K, Ponnusankar S.

OHTYCTIK KA3AKCTAHIA MOJIEHHU OCETIH AERVA LANATA (L. |91
JUSS. LIOBIHIH CAITAJIBIK KOPCETKIIITEPIH AHBIKTAY
Kaneipkynosa I' K., Epmekos C. P., Typcybekosa b.11., Typnanst K. M.

LIQUID CHROMATOGRAPHY IN THE ANALYSIS OF A NEW |97
IMIDAZOLE DERIVATIVE
Nezvanova Y., Yesenali S., Karabayeva A.N., Assilbekova A.D., Ordabayeva S.K.

N3YUEHUE DAPMAKO-TOKCUKOJIOI'NYECKHUX CBOMCTB | 99
CYIIPACTHUHA
Canaena JI.Y., Ycmananuena 3.Y.

PABPABOTKA METOJAUKU KOJHUYECTBEHHOI'O OIPEJAEJEHUS | 102
HOBOI'O JIEKAPCTBEHHOI'O ITIPEIIAPATA 3TMABEH B IIVIASME
KPOBHU YEJIOBEKA METOAOM B2KX-MC/MC

Kapnaxoga I1. K., Komapos T. H., Apuakora O. A., [Tornoa M. O., llloxun U. E.

PABPABOTKA W BAJIMJALIUA METOJAUKU  OIPEAEJIEHUS | 104
OCHOBHOI'O METABOJIUTA  MOJIHYIIUPABUPA (B -D-N4-
I'MAPOKCULIUTUINHA) B IIVIASME KPOBU YEJIOBEKA METOAOM
BIKX-MC/MC

Kowmapos T. H., Kapnakosa I1. K., Berposa E. C., Apuakosa O. A., [lloxun U. E.

AIIBITKbICHI3 HAH OH/IIPICIHIH, TEXHOJIOI' USICBIH ’KACAY 112
Hypoinberosa I'.)K., HypceuTona 3.T., Acunb6ekoBa A.Jl., baitbocein A.

OYHKIINOHAJIBbI BAYBITTAFBI KAPAMEJIb OHJIPICIHIH | 117
3AMAHAYMU XKETICTIKTEPI
HypwinOeroBa I'.K., HypcemtoBa 3.T., [xanumynmaeBa A.K., KaiinoBa X.H.,
Acunb0exoBa A./l., Paxmarymna 3.

NAEHTUOUKALUA AKTHUBHBIX HUHI'PEJUEHTOB | 121
KOMBHUHHUPOBAHHOTI'O JIEKAPCTBEHHOI'O IIPEITAPATA
Keayb6aesa K.T., Opaenko P.A., MaJik K. b.

I''IMIOUPPU3NHOBAS KHUCJIIOTA B KOMBUHUPOBAHHBLIX | 125
NNPEIMAPATAX: IOTEHHUAJI JJIA YIYUHHIEHUA DOOEKTUBHOCTHAU
TEPAIIMU U YMEHBHIEHUS IIOBOYHbBIX 9®PEKTOB

Kaykenosa K.M., Manukosa J[. M.

GLYCYRRHIZIC ACID IN COMBINATION DRUGS: POTENTIAL FOR | 127
IMPROVING THE EFFECTIVENESS OF THERAPY AND REDUCING SIDE
EFFECTS

Kaukenova K.M., Malikova D.M.

BIPIKTIPIUITEH NIPEIMAPATTAPJIAYBI I''IMIIUPPU3NH KbINIKBIJIBI: | 128
TEPAIIUSAHbBIH TUIMAUIITIH KAKCAPTY JKI9HE JKAHAMA
OCEPJIEPII ABAUTY MYMKIHIITI

Kaykenosa K.M, Manukoga JI. M.

IN-SILICO DESIGN, SYNTHESIS OF SOME NOVEL CHROMEN | 130
DERIVATIVES AND EVALUATION OF THEIR ANTI- SARS-COV-2
ACTIVITY

Kalirajan Rajagopal, Kannan R

NEXT GENERATION ANTIBIOTICS AND ITS REGULATIONS 131
Murthannagari Vivek Reddy, Syed Suhaib Ahmed

158



KA3AKCTAH MEJJHI[HHA KOHE ®APMALIHA JKYPHAJIBI, Nel(1), 2023 yevin
X mesxncoynapoonasn nayunan Kongepenyus moaoovix yuenvix u cmyoenmos «llepcnekmuent
pazeumus ouo02uu, MeOUUUHsl U papmayuu,

KYPAMbBI BAUBITBIIFAH HAH OHJIPY TEXHOJIOT USICHI 132
KebGxacaposa 3.1., KaceimoBa M.K., Acuns6exoBa A.Jl., TokrambicoBa A K.

BUOJIOTMYECKU AKTHUBHBIE BEIHIECTBA BYTOHOB CYNARA |135
SCOLYMUS L., BBIPAIIIUBAEMOTI'O B Y3BEKNCTAHE
Muppaxumona T.A., Onumon X.K.

N3YUEHUE XUMHUYECKOI'O COCTABA BUOJIOI'MYECKH | 138
AKTUBHOM JOBABKH «T'ENATOHOPM» HA OCHOBE CYNARA
SCOLYMUS

Hcemonnona .M., Muppaxumona T.A.

ANALYSIS OF WATER-SOLUBLE VITAMINS CONTAINED IN THE
ISATIS TINCTORIA
Khakimjanova Sh.O, Tillayeva G.U.

BAJIMAAIIMA METOAUK TOATBEPXIAEHHUA MNOJJIUMHHOCTHU WU | 144
KOJUYECTBEHHOT'O OHNPEAEJEHUA KAJIBLIUSA I'OITAHTEHATA B
COCTABE PACTBOPA JJIsA IPUEMA BHYTPbH

Kouyr A., Menbuukos E.C., ®umep E.H.

YCTAHOBJIEHHUE IN VIVO-IN VITRO KOPPEJISILIUM | 148
MNPOTUBOOMNYXOJIEBOI'O NIENITUAHOI'O JJEKAPCTBEHHOI'O
IHNPEITAPATA C MOAU®UILIUPOBAHHBIM BBICBOBOKIEHUEM
Mutpodanona JI.C., umep E.H.

PABPABOTKA KHUIAKOI'O AH’l_:I/ICEHTI/I‘IECKOFO CPEJACTBA HA | 151
OCHOBE INIOJIBIHU IIUTBAPHOU
Xamumatosa JI., Typaunusizon U., Jixanapanuesa K. C., Acuns6exoBa A. 1.

PA3PABOTKA KUJAKOI'O AHTUCEIITHYECKOI'O CPEJICTBA 153
Atmabap C.H., Aiinap A.H., Jlemey K.P., [I)xanapanuesa K.C., Acunn6exoBa A.Jl.

159




