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UDC 615.074.543.4
Aoayaaumon U.A., AGayaiadexoBa H.A.

TamkeHT papmaneBTUKAIBIK HHCTUTYTHI, O30ekcTan PecriyOnukachl, TamkeHT Kanacsl

KYKA KABATTBI XPOMATOI' PA®US B/IICI BOMBIHIIIA TOPACEMMITI
TAJTIAY

Anoamna

Kyxka xabammovl xpomamoepaghus apkwviibl mopacemuoke opmauid  AHATUMUKATLIK
wapmmap 23ipaenoi. Topacemuomiy dHcyKa Kabammvl XpomMamozpagusanvlk manoayvl Yuli
OpP2AHUKANLIK epimKiwmep Jicyleci, auty peazeHmmepi dcone copoenmmep mayoaivin, 0iCMiH
ce3iMmandviebl MeH epexulenici 3epmmeinoi.

Tyiiin co30ep: mopacemuo, JHcyKa Kabammol Xxpomamozpaghusi, Cunughon niacmuna,

cunuKazenb, epimKiul Hcyueci, peazenm.

AopyaanmoB U.A., AGay/uiadexoBa H.A.

TamkenTckuil papmaneBTuyeckuii UHCTUTYT, TamkeHt, Pecnyonnka Y30ekucran

AHAJIN3 TOPACEMHMJIA METOJ10OM TOHKOCJIOMHON XPOMATOI' PA®UN

Annomauus

Paszpabomanvi  ymepenuvie ycnosus aumanuza mopacemuoa MemooOM MOHKOCIOUHOLU
xpomamoepaguu. Jna aumanuza mopacemuoa MemoooM MOHKOCAOUHOU Xpomamozpaghuu
no00OpaHsl cucmema Op2aHUyYecKux pacmeopumeinell, pacmeopumenu u copoenmsi, a maxice
U3YYeHbl YY8CMBUMETbHOCMb U CReYUDUUHOCTNL Memooda.

Kniwoueevle cnoea: mopacemud, mMOHKOCIOUHAS Xpomamocpaghus, NAACMUuHa Cuiugol,

Cujlukaeeivb, cucmema pacmgopumeﬂeﬁ, peazennt.

Abdualimov I.A., Abdullabekova N.A.
Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

ANALYSIS OF TORASEMIDE BY THIN-LAYER CHROMATOGRAPHY METHOD
Abstract
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Optimal analytical conditions for torasemide using the thin-layer chromatography (TLC)
method were developed. For the chromatographic analysis of torasemide, a system of organic
solvents, visualization reagents, and sorbents were selected, and the sensitivity and specificity of the
method were studied.

Keywords: torasemide, thin-layer chromatography, silufol plate, silica gel, solvent system,
reagent.

Introduction. Torasemide is a diuretic drug which, if misused, can cause disturbances in the
water-electrolyte balance of the cardiovascular system, such as hypovolemia, hypokalemia,
hyponatremia, and in rare cases — metabolic alkalosis, arterial hypotension, confusion, thrombosis,
arrhythmias, angina pectoris, fainting as a result of acute myocardial infarction. Use without
medical supervision or in overdosed amounts can lead to poisoning.

Purpose of the study: The purpose was to develop sensitive, rapid, and highly accurate
methods for torasemide analysis that meet the requirements of chemical-toxicological studies, to
investigate influencing factors, and to establish TLC conditions for the analysis of torasemide.

Research methods and techniques: To confirm the authenticity of torasemide by TLC, a
mixture of organic solvents and visualization reagents was selected. For selecting visualization
reagents, 0.01 g of the torasemide working standard sample was dissolved in 95% ethanol in a 100
ml volumetric flask. Using a graduated capillary tube, 25 pl of the solution was spotted in circular
form (5 mm diameter, 2 cm apart) onto chromatographic silufol plates coated with silica gel. The
plates were dried at room temperature (18-20 °C) and sprayed with various spot-forming reagents,
then examined under UV light at wavelengths of 254 and 366 nm. Observed results included: pink
spots under UV light at 254 nm, pink coloration with 2% ninhydrin solution in ethanol, light-yellow
spots with the modified Dragendorff reagent (Mune method), and dark-brown spots in iodine-
potassium iodide solution. In the next stage, the distribution of torasemide in the organic solvent
mixture was studied. The analysis was carried out on silufol chromatographic plates coated with
silica gel [1, p-52]. The test solution was spotted on the starting line, dried, and placed in a
chromatographic chamber pre-saturated with solvent vapors. After development, the plates were
dried and sprayed with one of the above reagents to identify the migrated torasemide spots. The Rf
values of the resulting spots were determined[2, p-87].

Results: Conditions for torasemide analysis by TLC were established. The mobile phase
selected was ethyl acetate:acetic acid 1%:ammonia 25% (7:1:0.1), giving Rf = 0.50-0.52, which

was considered optimal. UV light at 254 nm was chosen as the visualization method. The detection
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sensitivity was 0.5 pg. Specificity tests showed that other types of antiarrhythmic drugs did not
interfere with the identification of torasemide under the selected TLC conditions.

Conclusion: The developed TLC method can be applied in forensic-chemical practice for the
purification of torasemide from foreign substances in poisoned samples, as well as for the

identification and quantification of the drug.

Literature
1. Abdullabekova N.A., Usmanaliyeva Z.U. Development of conditions for indapamide
analysis by thin-layer chromatography. Pharmaceutical Journal, Tashkent, 2021, No.3, pp. 50-54.

2. Usmanaliyeva Z.U., Zulfikariyeva D.A. Development of conditions for medamine
analysis by thin-layer chromatography. Problems of Biology and Medicine, Samarkand, 2020,
No.5, pp. 86-89.

UDC 159.9.018.2
dxeepy TexacBunu Penau, 'omatn CBamMmuHaTan

JSS dapmanus komnemki, papmaneBTHKAIBIK XuUMUs Kadeapackl, Ootu, mrat- 643001, YHaictan

IN-SILICO HHTPOCIIEKTUBTI 3EPTTEY INUIIEPUH TYbBIHAbIJIAPBIHBIH,
HEHWPOIIPOTEKTOPJIBIK ATEHTTEP PETIHJE AIIBIJIMAFAH ITOTEHITUAJIBIH
KOPCETEII

Anoamna

Anvyeetimep aypyvtr (A1) metiponovix dcacywanrapoviy 6aiMiHeH MYbIHOARAH NPOCPeCcCUuemi
HelipoOe2eHepayusMer CUnammanaovl JHCoHe pmMypii Kayin QaxkmopiapulHuly dcepineH Kon
gaxkmopawl Oy3viibic peminde manvinaovl. llaiioa 6onrzan oepexmep [IVPUHEPI'MAJIBIK P2X7
PeYenmopulHbly—naasmaivly  membpanaoa  opuanackan — AT@-gaknanel  uonomponmol
peyenmopoviy—AJ namoeenesinoezi penin kepcemedi. Tabueu aHMUOKCUOAHM  NUNEPUH
HeUponpomeKmopavlK a2eHm peminoe NepCcnekmueansbl Hamudiceiep Kepcemmi, 0e2eHMeH OMblH
HaKmuvl acep emy Mexauusmi 21i moavlk MyciHOipiimezen. Azvimoazvl 3epmmeyimizoe 0i3
nunepunHiy 23 Hcapmuoliail CUHMEMUKAIbIK MYbIHObICLIH J3ipNediK dHcaHe p2x7 peyenmopulHbll
20MONIO2USIBIK,  MOOENbOCH2eH KYPbLILIMbIHA 0AblMmangan KpemHutioe KeweHol manoaynap
acypeizoik. batinanvicmely e3apa apexemmecyi MeH (DAPMAKOKUHEMUKANLIK Kacuemmepin

sepmmey yuwin monexyaanvi Konovipy, MM-I'BCA, AIMET npogunin cacay, monexynanvix
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ounamukanwvl (MD) moodenvoey dicane mvl2vl30b1KmMulH QYHKYUOHALObIK meopusicbih (DFT) ecenmey
Konoanwvliovl. JKobananean xocwvlivicmapowly iwinde 20 monexyracvl Canvicmulpmansl 63apa
apexkemmecy npocuni bap Oomene3un npenapamvlMeH CANbICMBIPEAHOA  CLIPEAHAY MEH
Ag batinanvicmely dtcoeapvl  kepcemxiwmepin kepcemmi. 150 nc MD moodenvoey 20-P2X7
MONEKYNACLIHbIY  KeWeHIHIY MmYpakmulivlebih pacmaovl. DFT manoayvl KOnauavl XumMusivlk
mypagmoinvikmol kepcememin -0,128 36 I'OMO—-JIYMO »sHnepeus anwakmviebii aHblKMAObL.
ADMET 6onxcamoapvl Kocvlivlcmapobiy 0apinik cunamvii pacmaowl. 20 monexynacovl OKK-nin
opmawia bencendinicin kepcemmi, Jlununckutioiy bec epesicecin MoablK OPLIHOAObL HCIHE AOAMHBIH
ayvizua ciyyin 100% 6onxcaowi. Byn namuoicenep srcodbananean monexynanap Anvyeeimep aypywl
CusIKmbl HetipooezeHepamusmi OY3vliyaapovl emoeyoe 00an api 0amyObly NepcneKmusanbl Kypaibl
boaa anamulHbIH KOpcemeoi.

Tyiiin  ce30ep: Anvyceiimep aypyvl, P2X7 peyenmopnapei, I[lunepun, KpemHutioezi

3epmmeyinep.

dxeepy TexacBunu Penau, 'omatn CBamMmuHaTan

JSS xomnemx dapmanuu, kadeapa dhapmanesruueckoit xumuu, Ootu, mrat- 643001, Unaus

HNHTPOCHEKTUBHOE UCCJIEAOBAHMUE IN SILICO BbISABUJIO HEPACKPBITYIO
IOOEKTUBHOCTDb NPOU3BOJAHBIX ITUITEPUHA B KAYECTBE
HEWPOIIPOTEKTOPHBIX CPE/ICTB

Annomauus

bonesuv  Anvyeeiimepa (PA) xapaxmepuszyemcsi npocpeccupyroujeii Helipooezenepayuel,
8bI36AHHOU 2UOENIbIO HEeUPOHANLHLIX KIeMOK, U CUUmMaemcs MHO2OQAKMOPHbIM 3a007e6aHuemM, Ha
Komopoe @nusaom paziuunsie gakmopul pucka. llosendiowuecs OanHble NOO4epKUBAIOM POlb
nypunepeuyecko2o peyenmopa P2X7 — AT®-3a6ucumozco uoHOmMponHoz2o peyenmopa,
PACNONIONCEHHO020 HA NAASMAmMu4eckol memobpane, — 6 namoeenese bA. [lunepun, npupoomwiii
AHMUOKCUOAHM, 3APEKOMEHO08aN cebsi KaKk MHOo2000ewjaroujee HeluponpomeKmopHoe cpeocmeo,
XOms MOUHBIL MEXAHU3M e20 Oelcmeuss euje npeocmoum MnoAHOCMbIO 8blACHUMb. B nauem
meKywem ucciedosanuy mvl paspabomanu 23 NOLYCUHMEMUYECKUX NPOU3BOOHbIX NUNEPUHA U
npogenu 8cecmopoHHuU ananu3 in Silico, HayeneHHvili Ha MOOeIUposaHue 20MOJ02UYEeCKOU
cmpykmypvl  peyenmopa — P2X7.  Jlna  usyuenus  83aumMoOeiicmeull  C6:3bl8aAHUs U
Gapmakokunemuueckux ceoUCms ObliU UCNOIL30BAHbL MEMOObl MOAEKYIApHO20 O0oKuHea, MM-

GBSA, npogunruposanus ADMET, mooenuposanusi morexyiaprou ounamuxu (MD) u pacuemvl no
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meopuu @yuxkyuonara niomuocmu (DFT). Cpeou paszpabomarnnwvix coedunenuti monexyia 20
npodemoncmpuposana 6Oofnee 6vicokue nokasamenu ckoavocenus u AG_bind no cpaenenuro c
9MANOHHbIM ~ npenapamom J{oHenesunom npu CONOCMABUMOM Npoguie 83auMOOelcmausl.
Mooenuposanue memooom MD onumenvrocmvio 150 e noomeepouno cmadbuibHOCMb MOJEK) bl
komniexca 20—P2X7. Ananuz memooom DFT evisisun swepeemuueckuii paspvie HOMO-LUMO,
pasusiil -0,128 2B, umo ykazvieaem Ha 61a20NPUAMHYIO XUMUYECKYIO cmaduibHocms. [Ipoenossi
ADMET noomeepounu nekapcmeeHHY0 npupooy coeourerutl. moaekyia 20 npossisania ymepeHHyo
AKMUBHOCMb 8 YEHMPAIbHOU HEPBHOL cucmeme, NOJIHOCMbIO COOMBEmMCmME08anrd Npasuy namu
Jlununcku u wma 100% yceausanacv ueno6ekom npu npueme 6HYmMpb. IOmu  pe3yibmamol
ceudemenbcmeyiom 0 MOM,  4mo  pa3pabomanHvle  MOJEKYIbl  MO2YM — NOCIAVHCUMD
MHO2000ewaruell.  OCHOBOU Ol OalbHeuwux  papabomok 6  obiracmu  JeyeHus
HelpoOe2eHepamuHbIX 3a001e8anull, makKux Kax 6one3nv Anvyeetimvepa.

Knroueevie cnosa: bonesnv Anvyeeiimepa, peyenmop P2X7, nunepun, in-silico uccneoosanus.

Jeeru Tejaswini Reddy, Gomathi Swaminathan
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Ooty, State- 643001,

India.

AN IN-SILICO INTROSPECTIVE STUDY REVEALS THE UNCOVERED POTENCY OF
PIPERINE DERIVATIVES AS NEUROPROTECTIVE AGENTS

Abstract

Alzheimer’s disease (AD) is marked by progressive neurodegeneration driven by neuronal
cell death and is recognized as a multifactorial disorder influenced by various risk factors.
Emerging evidence highlights the role of the purinergic P2X7 receptor—an ATP-gated ionotropic
receptor located on the plasma membrane—in AD pathogenesis. Piperine, a naturally occurring
antioxidant, has shown promise as a neuroprotective agent, though its precise mechanism of action
remains to be fully elucidated. In our current study, we designed 23 semi-synthetic derivatives of
piperine and performed comprehensive in-silico analyses targeting a homology-modeled structure
of the P2X7 receptor. Molecular docking, MM-GBSA, ADMET profiling, molecular dynamics (MD)
simulations, and density functional theory (DFT) calculations were employed to investigate binding
interactions and pharmacokinetic properties. Among the designed compounds, molecule 20
demonstrated superior glide and AG_bind scores compared to the reference drug Donepezil, with a

comparable interaction profile. A 150 ns MD simulation confirmed the stability of the molecule 20—
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P2X7 complex. DFT analysis revealed a HOMO-LUMO energy gap of -0.128 eV, indicating
favorable chemical stability. ADMET predictions supported the drug-like nature of the compounds,
With molecule 20 exhibiting moderate CNS activity, full compliance with Lipinski’s rule of five, and
100% predicted human oral absorption. These findings suggest that the designed molecules may
serve as a promising lead for further development in the treatment of neurodegenerative disorders
such as Alzheimer’s disease.

Keywords: Alzheimer’s disease, P2X7 receptor, Piperine, in-Silico studies.
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9KOJIOT'USUIBIK TA3A MTOJIN (CYT KbILWIKbLJIbI) (PLA) 3D BACBIII
HIBIFAPBIJIFAH MEJIUIIUHAJIBIK KYPBIJIFBIJIAPFA APHAJIFAH TYPAKTbI
MATEPHAJI PETTHJIE: MEXAHUKAJIBIK, BUOYMJIECIMILIIK )KOHE
BUOJIOTUSJIBIK BIIBIPAY TYPAJIbI TYCIHIKTEP
Anoamna
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Byn 3epmmeyoiy maxcamevr 3d Oacvin wwieapy mMexHONOLUACLIH KOJAOAHA OMbIPbIN,
MeOUYUHANBIK KYPLLIZLIIAPObL HCACAY YULiH DKONOSUANLIK MA3A HCIHE OUONIOSUANBIK bLOBIPAUMbIH
nonumep  Ilonu(cym  xvuukwviier)  (IIJIA)  aneyemin  bazanay  60a0vi.  Buowiovipayowi,
OUOYILNeCIMOINIKMI  JiICOHe MEXAHUKANLIK OHIMOLIIKMI Oazanayea 6aca Hazap ayoapuliobl,
MYPAKMBLIbIK NEeH IKOJIOSUANBIK MA3d MEOUYUHABIK, MEXHON0SUANAPRA KOOIPEK KOHIN OONIHOI.

Aoicmepi

PLA mecizinoeci npomomunmep aodoumusmi ouodipic (3D 6acein wwizapy) apxbiivl
Jrcobanan2amn dncarne onoipineen. Kypoiizviiapovly mexanukanwix ceHimoiniein 6azanay yuin co3vliy
bepikmicin culHay Jucypeizindi. byn aneawkvl colhakmap onapovly GU3UOLOSUALBIK HCA0AUIAP2A
memen Oepy Kabinemi mypanvl Hezizei Oepekmepdi 6epoi. Convimen xamap, II/IA—Hnviy
IKONIOUANBIK MA3a NPODUIIH, OAKBLIAHAMbBIH 0e2Pa0ayusIblK MiHe3—KYIKbIH HCIHE Y3aK Mep3iMOi
KIUHUKATILIK, dNeyemin 00an api 3epmmey Yulin in Vitro yumocaikecmix manodayiapuit, in vivo
bazanayowl oicane oicyueni OUONO2UANLIK blObIPAY IKCHNEPUMEeHmmMeEPIH Koca aleaHod, O03blK
3epmmeynep Han2acyod.

Homuoscenep

Anovin ana mexanuxanvix manoay 3D b6acein wwizapvinzan PLA koHcmpyKkyusiapsl biKmumai
MEOUYUHANBIK  KONOAHY — VWMIH — MHCemKINiKmi — Oepikmik new KYpolibIMOblK — MYMACHbIKmbl
kepcememinin kepcemmi. Ocbl Hamudcenepmen kamap, PLA-nuly dcanapmuviiamvin Ke30epoeH
ANILIHYbL HCIHE OHBIH IKONOUSLTILIK HCAYANMbL 0e2Pa0ayusl Hobl OHbl MEOUYUHATLIK MAKCAMMAdbl
OytibIMOapObl OHOIPYOe MYHAl He2i3iHOe2l noaumepiepee mypakmol oaiama peminoe kepcemeoi.

Kopvimuinowt

PLA mex mexanukanvix cenimoi mamepuan peminoe 2ana emec, COHbIMeH Kamap Keneci OybiH
MEOUYUHANBIK KYPOLIRLLIAPLL YULIH IKOIOSUSANILIK MA3a HCIHE IKOJOUANBIK MA3a HYCKa peminoe 0e
nepcnekmueaivl Hamugcenep kopcemeoi. buoyiinecimoinik nen dezpadayus KUHeMUKacvl OOUbIHUA
KocvlMuwia mepey 3epmmeynep Kadcem 0Oon2aHviMeH, epme Hamudcenrep PLA neeizinoezi
KYPbLIRbLIAPObIY  KIUHUKALIK MUIMOLIIKMI Kopuiaean opmaea acepin azaumymeH OIpikmipy
aneyemin pacmaiobwi.

Tyiin ce30ep: Ilonu (cym Kvuukwviawl), I[IJIA; Okonocusnvly maza MeOUYUHATHIK
Kypoirevinap, Typakmer 6uomamepuanoap; 3D 6acein wwieapy; Kocnanap endipici; buonozusnvly

blovipay; Buoyiinecimoinix, Kacwoin meouyunaneix mexronozus, Mexanukanwvlx kacuemmepi

Ancapa Yuun, C. [Ipanas parasenapa, Kanupamkan Pagxkaronas, 'ayramapanxan

Kynnmycamu
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Kadenpa papmanesrudeckoii xumun, papmareBTruaeckuii komiepk JSS, Oty, Akagemust BRICIIETO

oOpasoBanus U uccienoBanuii JSS, Maiicypy, Maaus

3KOJIOTMYECKHN YUCTHIN MOJIN (MOJJOUYHAS KHCJIOTA) (PLA) B KAYECTBE
YCTOMUYHUBOI'O MATEPHAJIA JJISI MEJIUIIMHCKHX YCTPOMCTB,
HAINIEYATAHHBIX HA 3D-IPUHTEPE: KOHIENNIIUA MEXAHUYECKOM,
BUOCOBMECTUMOCTHU U BUOPA3JIATAEMOCTH

Annomauusn

Lenvio amozco uccredosanus ovina oyenxka nomeunyuana Ilonu(monounou xuciomot) (PLA),
9KON02UYECKU YUCO20 U OUOpA3iacaemozo noaumepa, 0 CO30aHUs MEOUYUHCKUX YCMPOUCME C
ucnonvzosanuem  mexvonocuu  3d-neuamu.  OcHo6HOe — 6HUMAHUE  YOENANOCL  OYeHKe
buopasnazaemocmu, 6UOCOBMECMUMOCTNU U MEXAHUYECKUX XAPAKMEPUCMUK, d MakKdice YOensioch
VCMOUYUBOCNU U IKOJIO2UHECKU YUCTNLIM MEOUYUHCKUM MEXHONO0SUM.

Memoowi

Ilpomomunvl na ochosee PLA Ovliu cnpoexmuposanvl u u320mMoGieHbl ¢ UCNOAb308AHUEM
aooumusHo2o npouszeoocmea (3D-newamv). Bviiu npoedenvi ucnvimanus HA NPOYHOCMb HA
pacmsiceHue O0Jisl OYeHKU MeXAHUYeCKOU HAOeNCHOCMU YCmpOoUcme. Omu panHue UcnvlmaHus
npeooCcmasuiy OCHOBHble OAdHHble 00 UX CHOCOOHOCMU NPOMUBOCMOAMb (DUUON0ULECKUM
yenosusam.  Kpome moeo, npoodonscaiomcsi nepedogvie UCCAe008AHUS, BKIIOYAS  AHAIU3bL
yumocoemecmumocmu in Vitro, oyeHxu in Vivo u cucmemamuyecKkue 3KCNEPUMEHMbL HO
OUOI02UYECKOMY PA3NIONCEHUIO, 05 OdlbHelue20 U3yueHUs 3Ko102udecky yucmozo npoguas PLA,
KOHMPOIUPYEMO20 0e2eHepamu8H020 NOBEOCHUs U 00J120CPOUHO20 KIUHUYECK020 NOMEHYUald.

Pes3ynomamut

IIpedsapumenvHulll MexaHudeckull anaiusz nokasai, ymo 3D-neuamuvle xoncmpykyuu PLA
0eMoHCmpupyion 00CMAamoyHyo NPOYHOCMb U CIMPYKMYPHYIO YeOCMHOCMb OJisi HOMEHYUANbHO20
MeQUYUuHCcKo2o npumernenus. Hapsoy ¢ smumu pesynomamamu, noayuenue PLA u3 60300H0815eMmblx
UCMOYHUKOB8 U €20 IKOJOSUYECKU OMBEMCMBEHHbII NYymb 0e2padayuu 0eiarm e2o yCmoudusou
AnbMepHAmuBoll NoIUMepam Ha Hegpmsnol 0OCHO8e NPU NPOU3BOOCHIEE MEOUYUHCKUX UZ0ETUL.

3akniouenue

PLA nokasvieaem munozoobewaiowue pe3yibmamsl He MOJbKO KAK MEXAHUYEeCKU HAOEHCHbLI
Mamepuai, HO U KAK IKOJOSUHECKU YUCMbIIL U IKOLOSUYECKU YUCMBLI 8APUAHM O MEOUYUHCKUX
yempoticmg  ciedyrwe20  NOKoneHus. Xoms  HeobXooumvl OONnoIHUmMeNbHble VenyOieHHble

uccne0o8anus buocoemecmumocmu u KUHemuKu 6ezpa0auuu, Pannue pesyibmanivl
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noOmeepxcoaiom NomeHyual ycmpoucme Ha ocHoge PLA 0Ons  couemanus Kiunuyeckoi
aghpexmuernocmu co CHUNCeHUeM 8030eliCmBUsL HA OKPYICAIOULYIO cpel).

Knrueewvie cnosa: Ilonu (monounas xucioma);, PLA; skonocuuecku uucmole mMeOUYUHCKUE
ycmpoucmea,  ycmouuugvle ouomamepuanvt, 3D - neuamv, npouzsoocmeo  000a8OK;
buopasnazaemocms, OUOCOBMECMUMOCMb, 3eleHas MeOUYUHCKAsE MEeXHONL02Usl;, MeXaHUu4ecKue

ceoticmea

Apsara Unni, S Pranav ragavendra, Kalirajan Rajagopal, Gowthamarajan Kuppusamy
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Ooty, JSS Academy of Higher
Education and Research, Mysuru, India

ECO-FRIENDLY POLY(LACTIC ACID) (PLA) AS A SUSTAINABLE MATERIAL FOR
3D-PRINTED MEDICAL DEVICES: MECHANICAL, BIOCOMPATIBILITY, AND
BIODEGRADATION INSIGHTS

Abstract

The aim of this study was to evaluate the potential of Poly(lactic acid) (PLA), an eco-friendly
and biodegradable polymer, for fabricating medical devices using 3D printing technology.
Emphasis was placed on assessing biodegradation, biocompatibility, and mechanical performance,
with a broader focus on sustainability and green medical technology.

Methods
PLA-based prototypes were designed and manufactured through additive manufacturing (3D
printing). Tensile strength testing was conducted to assess the mechanical reliability of the devices.
These initial tests provided baseline data on their ability to withstand physiological conditions. In
addition, advanced studies—including in vitro cytocompatibility assays, in vivo evaluation, and
systematic biodegradation experiments—are ongoing to further explore PLA’s eco-friendly profile,
controlled degradation behavior, and long-term clinical potential.

Results
Preliminary mechanical analysis revealed that 3D-printed PLA constructs demonstrate sufficient
durability and structural integrity for possible medical applications. Alongside these findings, the
renewable origin of PLA and its environmentally responsible degradation pathway position it as a
sustainable alternative to petroleum-based polymers in healthcare device fabrication.

Conclusion

PLA shows promise not only as a mechanically reliable material but also as an eco-friendly and
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sustainable option for next-generation medical devices. While further in-depth studies on
biocompatibility and degradation kinetics are needed, early results support the potential of PLA-
based devices to combine clinical effectiveness with reduced environmental footprint.

Keywords: Poly(lactic acid); PLA; Eco-friendly medical devices; Sustainable biomaterials;
3D printing; Additive manufacturing; Biodegradation; Biocompatibility; Green medical

technology; Mechanical properties
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VK 543.544
Ceorun A.A.L Xoasunx A.A.l, Meabnukos E.C.12, Tokapesa M.A.'?,
Tepexos P.I1.Y, CemBanoBa U.A.!
L A T1. Henro6uH aThIHIAFbI ®apmarnus uHCTUTYTHL, 1.M. CeuenoB ateiaarsl bipinmi Mackey
MEMJIEKETTIK MeIMIIMHA yHUBepcuTeTi, P® JleHcaynbIK cakTay MUHUACTPIIITT
(CeuenoB ynuBepcureti), Mackey K., Peceit deneparusicor
2 «M.B. JIaBBIIOBCKMIA aTHIHIAFB] KATATbIK KIMHUKANBIK aypyXaHa» MEMIEKETTiK GIOKeTTiK
JEeHCayIbIK cakTay MekeMmeci, Mockey JIeHcayIbIK caKTay JenapTaMeHTi,

Mackey K., Peceit denepanusichbl

XPOMATOT'PA®US-MACCA-CIIEKTPOMETPHS BOUBIHIIIA
O-OTAJBAETUAIMEH JIN3UH TYBIHABIJIAPBIH AHBIKTAY
Anoamna
bByn 3epmmeyoiy makcamol mabueu ¢rasonoud oueuopokepyemur MeH npomeuHo2eHoi amuH
KbLUKDLLIbL L-TU3UHOI Oip Me32inoe XpomamoepapusiblK aHbIKmay yulin OYpoil 23ipieHeeH 20icmiy
epekuienicin bazanay 6010vl. XpomamoepagpuanblK Macc-cCneKmpoMempusiblK, maioay MaKcammuyl
KOCBLIbICIMAPOblY  KYPbIILIMOAPLIH pacmaovl JicoHe 0a2an aloblHOA2bl 0epusayus peaxyusicol
Ke3iH0e my3ilemin Heeizel KOCNAHbIY XUMUSILIK Hopmynaceln Oencinedi: o-gpmanandecud

zemumuoauemaﬂb()bl.
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Tyiiin co30ep: xpomamozpaghusi-macc-cnekmpomempus, PiasoHOUOmMap, OUsUOPOKepYEemuH,

AMUH Kbl WK,’bl]l@(lpbl,' L-1uzun.

Ceorun A.A.L Xoasunx A.A.L, Meabnnkos E.C.12, Tokapesa M.A.'?,
Tepexos P.I1.Y, Ceupanosa U.A.*

' Uncturyr dapmaruu um. A I1. Hemo6una, ®TAOY BO Ilepsriit MMV umenu U.M. Ceuenosa

MunzapaBa Poccun (CedenoBckuii YHuBepcuteT), r. MockBa, Poccutickas deneparus

2I'pY3 «l"opoxackas kimHMYecKas 6onpHua uM. M.B. JlaBeiioBckoroy, [lenaprameHt
3apaBooxpaHeHus r. MockBbl, I'. MockBa, Pocculickas ®enepanus
NAEHTUOUKALIUA JAEPUBATOB JIN3UHA C O-OTAJIEBBIM AJIBAEI'N10M
METOJAOM XPOMATO-MACC-CIIEKTPOMETPUHA

Annomauus

Lenvio OanHo20 uccredo8anus A61A1ACL OYeHKA cheyupuyHocmu pamee paspabomaHHouU
MEMOOUKU OOHOBPEMEHHO20 XPOMAMOZPAdUUecKo20 OnpedeieHuss NpPUpooHo2o GaagoHOUOa
oucuopokeepyemuna U npoOmMeUHO2eHHOU aMUHOKUCIOmbl L-1u3uHa. B xode amanuza nymem
XPOMAMO-MAacc-cCneKmpomempuu NOOMeEEPHCOeHO CMpPOeHUe 1elesblX COeOUHEHUll U YCMAHO8IeHd
cmpyKkmypa nobouHou npumecu, oopazyouelics 8 xooe peakyuu npeoKoi0HOYHOL 0epusamu3ayuu
— noaymuoayemas 0-ghmanesozo anboecuod.

Knrouegvie cnosea: xpomamo-macc-cnekmpomempus, hHragoHouodsl, OUUOPOKEEPYEMUH,

amMuroxKuciomsl, L-1U3UH.

A.A. Svotin!, A A. Khodyachikh?, E.S. Melnikov'?, M.A. Tokareva'?,
R.P. Terekhov?, I.A. Selivanova?
! Nelyubin Institute of Pharmacy, Sechenov First Moscow State Medical University,
Moscow, Russian Federation
2 City Clinical Hospital Named after 1.VV. Davydovsky, Moscow Department of Healthcare,

Moscow, Russian Federation

IDENTIFICATION OF LYSINE DERIVATIVES WITH O-PHTHALALDEHYDE
BY CHROMATOGRAPHY-MASS-SPECTROMETRY
Abstract
The aim of this study was to evaluate the specificity of a previously developed method for the

simultaneous chromatographic determination of the natural flavonoid dihydroquercetin and the
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proteinogenic amino acid L-lysine. Chromatographic mass spectrometry analysis confirmed the
structures of the target compounds and established the additive product formed during the pre-
column derivatization reaction that was identified as o-phthalaldehyde hemithioacetal.

Keywords: chromatography-mass spectrometry; flavonoids; dihydroquercetin; amino acids;

L-lysine.

Beenenne. Panee, ¢ 11€51bl0 OJJHOBPEMEHHOIO0 KAa4E€CTBEHHOI'O U KOJUYECTBEHHOI'O aHAJIM3a
KOMIIOHEHTOB KOMIIO3MLIMU JUTHAPOKBEPLETUH—L-TN31H, Obula pa3zpaboTaHa METOAMKAa Ha Oaze
BbICOK03()(PeKTUBHOM >kUIKOCTHOW Xpomarorpaduu ¢ Y D-aeTeKTupoBaHUEM M IPEIKOIOHOYHOU
nepuBatuzanueil o-raneBeiM ampaerugoMm [1]. Omnako, XpomaTorpaduyecKuil MUK TMPOIYKTa
B3aMMOJICHCTBHS aMUHOKHCIIOTBI C JIEPUBATU3UPYIOIIMMHU areHTaMu XapaKTePHU30BAJICS BBICOKOH
acUMMeTpHueil, YTO MOIVIO CBHUJETEIbCTBOBATh O IPUCYTCTBHM IOOOYHBIX KOMIIOHEHTOB CO
CXOJIHBIM BpeMEHEM yjaep)kuBaHus. Taike Ha XpomaTorpaMMe aHaJIM3UPYEMOIo pacTBOpa ObLI
OOHapy>XEH JOTOJIHUTENbHBIA MWK, MOSBISIONIMICA B XOJIE peakuuu JepuBaru3anuu. Jlims
UACHTU(DUKAIIMA  BO3MOXKHBIX TOOOYHBIX MPOAYKTOB OBUT TPOBEACH aHAIU3 METOIOM
BbICOK03()(peKTUBHOI KHJIKOCTHOM xpomarorpapuu c Macc-CIEeKTPOMETPHUECKUM
J€TEKTUPOBAHHEM.

Matepuaiabl U MeTOAbl. [IpeaKOTOHOUHYIO AEPUBATH3ALMIO OCYHIECTBISUIA TIO0 paHee
omyOJIMKOBaHHOM MeToauke [1].

Pasnenenne mnposoguam Ha xpomartorpade LC-30AD (Shimadzu, Kwuoto, Smnonus),
OCHAIIICHHOM JHOJHO-MaTpuuHbiM netektopoM SPD-M20A (Shimadzu, Kuorto, Smnonus) u
Macc-criekTpomerpuueckum jaerekropom LCMS-8040 (Shimadzu, Kuoto, Slmonus). B kauectBe
HETOJBMKHOW (ha3bl HCIoib3oBamu KojoHKy Inspire CI18 5 mxm 150 mm x 4,6 mm (Dikma,
Kamudopuus, CIIA). Ionsuxnas ¢asza cocrosia u3 70% Boabl aeroHusoBaHHoil u 30%
alleTOHUTpUiIa. VI30KpaTHueckoe 3IIOMpPOBaHHE OCYIIECTBIIM npu Temneparype 40 °C u
ckopocTH notoka 0,35 mu/mMuH. Macc-CieKTpOMETPUYECKOE ONPEEICHNE MTPOBOAMIN B PEKUMAX
MTOJIOKUTEIBHON U OTPULIATEIbHON NOHU3ALIHNH.

PesyabTaThl. B pesynbrate xpomarorpaduyeckoro pasjeneHusi BpeMeHa YAep:KUBaHUS
JUTHAPOKBEpPLETHHA M TPOJYKTa JepUBaTU3alMU L-TM3uHa coctaBwiu 7,62 u 6,57 wmuH,
COOTBETCTBEHHO. [l0 MaHHBIM Macc-CIIEKTPOMETpUH 00a THKa HE CONEpKald TMPUMECHBIX
coenuHeHuil. Beixon ¢uiaBoHOMIAa COMPOBOXKAAICS MUKOM ¢ M/Z 303 B pekrMe OTPHIIATEIIbHON
MOHU3ALMU, YTO TIOCIYKWJIO COOTBETCTBOBAJIO MOJEKYISIpHOW Macce JAeNpOTOHHPOBAHHOTO

AUTUAPOKBEPUECTUHA U TTOCITYKUIIO MMOATBCPKACHUCM OTCYTCTBUA XUMUYCCKUX npeBpameHHﬁ Ipu
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IIPOTEKAHUU PpEaKUUu JepuBartu3anuu. [ npoaykra B3aMMOJEHCTBUS AMMHOKHUCIOTBL C O-

(raeBbIM aJbIETUIOM M MEPKANTONPONUOHOBON KucinoTod muk [M+H]" xapakrepusosaics m/z

351, a [M—=H]" — m/z 349. Ctpykrypa uaeHTHU(DUIIMPOBAHHOIO COCIMHEHMS IPEJACTABICHA Ha
Pucynxke 1.
O
S/\)J\OH
" O
N OH
\
NH,

Pucynok 1. Ilpomykr B3auMOIEHCTBUS L-TM3MHA C  O-(QTAIEBBIM  QJIBJIETHIOM U
MEPKANTOIPONMHUOHOBOM KACIOTOU

B kadecTBe OCHOBHOTO MOOOYHOIO MPOAYKTa, 00pA3yIOMIErocsi MpH MPOTEKaHUU PeaKlIuu
JepuBaTH3AIMY, ObUT WACHTH(PHUIIMPOBAH MOJIyTHOAICTa b O-(pTaleBOro ampaeruaa ¢ m/z 240 y

nuMKa MoJeKynspaoro nona [M]* (Pucynok 2).

SVJ\OH

OH

@)

Pucynok 2. [To004HbII NPOAYKT peakMK JepUBaTU3AINH

3akarouyenue. Takum oOpa3oM, B XoAe paOOThl YCTAHOBJIEHBI CTPYKTYpbl OCHOBHOTO M
NOoOOYHOTO  MPOJIYKTOB  JIEPUBAaTH3AIMM  AMHMHOKUCIOTHI  L-TM3UHA B NPUCYTCTBHUHU
JTUTUAPOKBEPIETHHA, IOJATBEPKACHO OTCYTCTBUE XHMHUECKOro NpeBpaleHus (IaBaHOHOIA.

HOJ’Iy‘-ICHHLIC PE3YyIbTaThl CBUACTCILCTBYIOT O CHCLII/I(I)I/ILIHOCTI/I paHee pa3pa60TaHH0171 METOJHKH.
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Cnncok Jaureparypbl

. Csotun A.A., Xonsuux A.A., Kopoukuna M.JI., TanpnaeB A.X., YTenbie A.H.,
JII3yoan A.B., Kpusomeea E.A., llunos I'.B., bouapos 2.B., Tepexos P.I1., CenuBanosa M1.A.
OU3NKO-XUMUYECKAst XapaKTEePUCTHKA KoaMOp(dHBIX Mo T (DUKATTHIA Ha OCHOBE

auruapokseprernna u L-nmusuna / @apmarus. — 2025, — T. 74. — Ne6. — C. 5-13

Xanna Jlanenrsyanu ®aunaii, lokrop I'oBpamma bupan, loxkrop Jxaraum Yana
dapmarneBTuKanbIK Xumus kadeapacsel, JSS @apmanus Komnemxki, JSS Xoraper binim XKone

3eprrey Akanemusicel, Oty 643001, Hunrupuc, Tamunaan, YHmicTaH.

NOMI UHTET'PATUBTI ECENITEY 3EPTTEYI JIUH )KOHE AJIBIIEJIU3UB CYT BE3I

KATEPJII ICITTHAEI'T PIK3CA-FA BAFBITTAJIFAH: XKEJLJIIK ®APMAKOJIOI' U4,

MOJIEKYJIAJIBIK KOHABIPY )KOHE MOJIEKYJIAJIBIK ITUHAMUWKAHBI TAJIIAY
/KOHE DFT-®YKYU 3EPTTEYJIEPI

Anoamna:

Anvikmama: PIK3CA mymayusnapor pi3k/Akt  cuenanuzayuscolnvly ayblmKyblH JHCIHE
a0emmeei emoeyee mMoO3iMOLNIKmI OelceHdipy apkvlivl OYKinl anem OOoublHWA duenoep OJIMIHIH
Oipinwi cebebi bonvin mabvinamuln cym 6e3i kamepii iciein myovipamuinsl 021e10eHdi. CoHbIMeH
Kamap, OHKO2eHOIK 2Hcon0bl Homunun cuskmel madueu Kocwvlivicmapmen eseepmyee 601aovl. byn
maxanaoa Pik3ca oenoanovievimen cym 6e3i obvipvin emoeyoeci Homununniy aneyemin dazanay
yuiin ecenmey dHcane IKCNePUMEHMMIK macinoepoiy yiuiecimi KoI0aHbLIOb.

Mamepuanoap men 9dicmep: Homununniy maxcammul kepcemxiwmepi (Lllsetiyapusnvix
Maxcammur Bonxcay) socane cym 6e3i kamepai icieiniy eenoepi (GeneCards) PPl, KEGG JKOHE
GO oavvimynapvinoaset STRING kemezimen canvicmuipuliovl Hcane bazanranovl. Cytoscape 3.10.0
Kemecimen Axyviz-Homunun->Kon srcenici Kypwinowl. Schrodinger Suite 2025-2026 xonowipy, MM-
GBSA ocone MD modenvoeynepin opwinday yuwin naiioanansinos.. On COHIJAH-ax MD-Oen
ketiinei manoay (PCA, FEL) ocone snexkmponovt peaxmusminikmi manoay (DFT, Fukui
dyHKyusapsl) ApKbLILL MATOAHObI.

Homuocenep: Homununniy Kypamvinoa scuexmepoiy ey Kon camvl 00a0bl, OV HOMUTUHHIY
pik3ca mooynayusnanzanvin 6indipedi. Convimen xamap, Konowipy Keszinoe Alpelisib (control),
AEL (co-crystal) owcone Nomilin caiikecinwe -10,78, -7,28 scone -9,48 kxan/monv 6010w, AJI MM-
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GBSA Homununniy pik3ca-mwen apexemmeceminin kepcemmi. MD modenvoeyi mypaxmol aKyvl3-
JU2aHO  KeweHOepiniy Oap exenin kepcemmi, an PCA owcone FEL kongopmayusnviy
mypakmulivikka wovipnanean. DFT / Fukui ecenmeynepi opbumansly oy mapanysin JicaHe o3apa
apexemmecyee bellim peakyus opblHOAPbIH KOPCEemmi.

Kopvimubinowt: 3epmmeyoiy ocannvl Homuoicenepi Homununniy cym 6e3i xkamepni icicinoezi
PIK3CA Oendanodvix sconoapvin OAKbliay YuliH YiKeH MYMKIHOIKmepee ue eKeHiH Kepcemeoi.
Homuoicenep nomununniy mabueu mepanusea aneyemmi ymimkep exkeHOiei mypanvl KeuiHel
9KCNEPUMEHMMIK pacmaynapovl sHcypeizy2e OoaamvlH meopusiiblK He2i30i YCblHAObI.

Tyiiin ce30ep: PIK3CA, Cym besi Obvipvl, Homunun, Anonenuzud, Monexyranvlx /funamuxa,
PCA, FEL.

Xanna Jlanenrsyanu ®anaii, Jlokrop 'oBpamma bupan, lokrop Jxxargum Yang
Kadenpa papmanesrudeckoii xumuu, hapmareBTHUeCKuil kKouiepk JSS, AkageMus BbICIIETO

obpazoBanus u uccienoBanuii JSS, Oty 643001, Hunrupuc, Tamwrt Hany, Uaaus.

HUHTET'PATUBHOE BBIYUCJ/IUTEJIBHOE UCCJIEJOBAHUE NOMI JIMHb U
AJIBITEJIN3UB ®OKYCHUPYETCS HA PIK3CA ITPU PAKE MOJIOYHOM KEJIE3bI:
CETEBASI ®PAPMAKOJIOT'USI, MOJIEKYJISIPHASI CTBIKOBKA U AHAJIN3
MOJIEKYJIIPHO TMHAMMKH, A TAKKE UCCJIEJOBAHUS DFT-®YKYH

Annomauus

Onucanue: 6vino nokasamno, umo mymayuu PIK3CA ewizvigarom pak 2pyou, Komopwiii
ABNAEMCSI OCHOBHOU NPUYUHOU CMEPMU HCEHWUH 80 8ceM Mupe, 3a cuem aKkmusayuu aHoManiuil
nepeoadu cueHanos pi3k/Akt u ycmotiuusocmu x o0bviuHbIM memooam neuenus. Kpome moeo,
OHKO2EHHbIL NYMb MONCHO MOOUDUYUPOBAMb NPUPOOHBIMU COCOUHEHUAMU, MaKumu Kak HomunuH.
B omou cmamve ucnonvzoganace KoMOUHAUUS BLIYUCTUMENBHO20 U IKCHEPUMEHMATLHO20
nooxo006 Onsi oyeHKu nomenyuara Homununa 6 JneueHuu paka MONOYHOU Jicenesvbl npu
nocpeonuuecmee Pik3ca.

Mamepuanvt u memoowvl: yenesvie nokazamenu Homununa (wseliyapckoe yenegoe
npocHo3uposanue) u cenvl paka monounou dxcenezvl (GeneCards) cpagnusanucy u OyeHUBAIUCH C
ucnoavzosanuem STRING npu obocawenuu PPl, KEGG u GO. C nomowwto Cytoscape 3.10.0 6vira
cozdana cemv Oenox-Homunun-nymo. Schrodinger Suite ucnonv3zosancs 011 CmMbIKOBKU,

mooenupoganusi MM-GBSA u MD 2025-2026 20006. On makdce Obi1 NPOAHATUSUPOBAH C
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nomowpio nocm-MD-ananuza (PCA, FEL) u ananuza 31eKmpoHHOU peakmugHOCmu (QyHKyuu
DFT, Fukui).

Pesynomamur: Homunun cooepoican Haubonvuiee KOIU4eCmeo pedep, umo o3uHauaem, 4mo
HOMUIUH MoOynuposar pik3ca. Kpome moeco, 6o epems cmwikoexku Alpelisib (control), 4el (co-
crystal) u Nomilin umenu -10,78, -7,28 u -9,48 kxkan/monv coomeemcmesenno, a MM-GBSA nokasan,
umo Homunun e3aumooeticmeyem c pik3ca. Mooenuposanue MD nokazano nHanuyue cmabuibHbiX
Komniekcos benox-nueano, 6 mo epems kak PCA u FEL cocpedomouenvl Ha KOHPOPMAYUOHHOU
cmabunvnocmu. Pacuemvr DFT / Fukui noxazanu nonoscumenvHoe pacnpeoeiienue opoumol u
Mecma peakyuu, CKIOHHble K 83aUMOO0elCmEUIo.

Bb1600: obwue pezyromamol ucciedosanus nokaszvieaiom, umo Homunun umeem 6onvuiue
803MOJCHOCMU 011 MOHUMOpuUHea nymeu, onocpedosannvix PIK3CA, npu pake monouroil sxcenesvl.
Pesynomamur npednacarom meopemuueckyro 0CHOBY, Ha KOMOPOU MOICHO NPOBECMU NOCIEOVIOUUe
IKCHEPUMEHMATIbHbIE  NOOMBEPIHCOCHUST  MO020, YMO HOMUIUH — SGIAEMCS  NOMEHYUATbHbIM
KAHOUOAMOM HA eCIecmeeHHy0 mepanuio.

Knrwueevie cnosa: PIK3CA, pax monounou dcenesvt, Homunun,Anoneausud, moneKyiapHas

Hunamuxa, PCA, FEL.

Hannah Lalengzuali Fanai, Dr Gowramma Byran, Dr. Jagdish Chand
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, JSS Academy of Higher
Education & Research, Ooty 643001, The Nilgiris, Tamil Nadu, India.

INTEGRATIVE COMPUTATIONAL STUDY OF NOMI
LIN AND ALPELISIB TARGETING PIK3CA IN BREAST CANCER: NETWORK
PHARMACOLOGY, MOLECULAR DOCKING AND MOLECULAR DYNAMICS
ANALYSES AND DFT-FUKUI STUDIES

Abstract

Background: PIK3CA mutations were demonstrated to cause breast cancer, which is the
number one cause of death among women worldwide, by activating aberrant PI3K/Akt signaling
and resistance to conventional treatment. Additionally, the oncogenic pathway can be altered by
natural compounds such as Nomilin. The combination of computational and experimental
approaches was employed in this article to assess the potential of Nomilin in treating PIK3CA-

mediated breast cancer.
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Materials &Methods: Nomilin targets (Swiss Target Prediction) and breast cancer genes
(GeneCards) were compared and evaluated using STRING in PPI, KEGG, and GO enrichments. A
Protein-Nomilin-Pathway network was created with the help of Cytoscape 3.10.0. Schrodinger
Suite 2025-2026 was used to perform docking, MM-GBSA, and MD simulations. It was also
analyzed by post-MD analysis (PCA, FEL) and electronic reactivity analyses (DFT, Fukui
functions).

Results: Nomilin contained the largest number of counts of edges, which implies that nomilin
modulated PIK3CA. Moreover, Alpelisib (control), 4EL (co-crystal), and Nomilin had scores of -
10.78, -7.28, and -9.48 Kcal/mol in docking, respectively and MM-GBSA revealed that Nomilin
interacts with PIK3CA. MD simulation showed that stable protein-ligand complexes exist, whereas
PCA and FEL concentrated on conformational stability. DFT/Fukui calculations showed positive
orbital distribution and reaction sites biased towards the interaction.

Conclusion: The overall research findings indicate that the Nomilin has tremendous
possibilities to control pathways mediated by PIK3CA in breast cancer. The results present a
theoretical framework on which subsequent experimental confirmations can be carried out that
nomilin is a potential candidate in natural therapies.

Keywords: PIK3CA, Breast Cancer, Nomilin, Alpelisib,Molecular Dynamics, PCA, FEL.

YJK: 615.074. 615.917
Cadgaxyaos b.U., Hypmarosa M.1

TamkeHnT hapmaneBTUKaNIbIK HHCTUTYTHL, TamkenT, ©30ekcran Pecniybnukacsl

YJIBTPAKYJIT'TH CIEKTPO®OTOMETPUSAHBI KOJIIAHA OTBIPBIII
METAHAUEHOHABI TAJJAY 9AICIH ’KACAY

Annomauusn

Maxkanaoa memaoueHon npenapamviibly YIbMPAKYAiH CNEKMPOPOMOMEMPUATLIK MAL0ay
adicmepin a3iprey Homudicenepi Oepineen bByn oicagoatioa azipireHeen 20icmiy ce3imMmanoviebl 5
mre/mn 6010bl.  YVK-cnexmpogomomempusnvly — mandayoa — MemaoueHoH — epimiHOICiHIY
konyeumpayuscol 1-10 mxe/mn 6oneanoa byzep-Jlambepm-bep 3anvina 6a2vlHamviibl AHBIKMALObL.
O3iplieHeen 20iC OUONOSUANBIK OUONIOUAILIK 00beKminep MeH OUONOSUSNbIK CYUbIKMbIKMApObl
manoayoa Ko10amy2a YColHbliaobl.

Tyiiin coe30ep: Cmepoudmel copmonoap, memanouenon, ynany, YK-cnekmpogomomempus
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Cadaxyaos b.U., Hypmarosa M.!

TamkeHTcKkuil papMarieBTHYECKU HHCTUTYT, TamkeHT, Pecnybnuka Y30ekuctan

PABPABOTKA METOJA AHAJIN3A METAH/IMEHOHA C HCITIOJIb30OBAHUEM Y ®-
CIHEKTPO®OTOMETPUU

Annomauusn

B cmamve npedocmaenenvt pesyromamul  paspabomku  memooo8 Yibmpapuonremosoco
CNeKmpogomomempuiecko2o  aHaIu3a — Npenapama  MemaoueHoH 8 — OAHHOM  Ciyyae
YY6CMEUmMenbHOCmb paspabomannoco Memooa cocmasuna 5 MK2/MIL. V-
cnekmpogomomempuieckuil aHaiu3 nOKA3ajl, Ymo pacmeop MemaoueHOHA NOOYUHACCS 3AKOHY
byeepa-J/lambepma-bepa, koz0a eco konyenmpayus cocmaensem 1-10 mxe/mn. Paspabomanmwiii
MemoO pekomeHOyemcs OJisl  UCHONb308AHUS NPU  AHAIU3e OUOo2UYecKUx o0vbekmos u
OUOI02UUEeCKUX HCUOKOCTE.

Knwuesvie cnosa: CmepouoHnvie  20pMOHbL,  MemMAaHOUeHoH,  ompaeieHue, Y D-

cnekmpogomomempus

Safakulov B.1., Nurmatova M.I.
Tashkent pharmaceutical institute, Tashkent, Republic of Uzbekistan

DEVELOPMENT OF METHOD OF ANALYSIS OF METHANDIENONE USING UV
SPECTROPHOTOMETRY
Abstract
The article presents the results of the development of UV-spectrophotometry analysis methods
for the metandienone drug. In this case, the sensitivity of the developed method was 5 ug/mL. In the
UV-spectrophotometry analysis, it was found that the metandienone solution obeys the Bouguer-
Lambert-Beer law when the concentration is 1-10 ug/mL. The developed method is recommended
for use in the analysis of biological objects and biological fluids.

Keywords: Steroid hormones, methandienone, poisoning, UV-spectrophotometry

Relevance. According to the World Health Organization, more than 1000 cases of acute
poisoning of humans with potent substances, including steroid hormones, are recorded worldwide

each year. Abuse of steroid hormones is one of the most common problems among athletes. They
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are used in almost all sports. Adolescents at this age take high doses of steroid hormones. In many
young people, taking hormones before puberty can cause serious damage to the endocrine system
and other internal organs. The Republic’s forensic chemistry departments do not have methods for
isolating and analyzing these substances from biological fluids and objects. Therefore, it is an
urgent task to develop methods for isolating and testing methandienone from blood, urine, and other
materials, and to put them into practice [1, p. 598]. The methods will be used to provide emergency
medical care in cases of poisoning.

Purpose of the study: to develop a method for analyzing methandienone using UV
spectrophotometry.

Research methods and techniques: UV-spectrophotometric analysis of methandienone was
carried out on a “SHIMADZU UV-1800” spectrophotometer. For this purpose, 0.01 g of
methandienone was taken from the standard sample and placed in a 100 mL volumetric flask,
dissolved in 50 mL of 96% ethyl alcohol, and made up to the mark with the solvent. The solution
was mixed well and filtered through a filter with a pore diameter of 0.45 pm. Working solutions
containing 1-10 pg/mL methandienone were prepared from this solution. These solutions were
measured in a cuvette with a layer thickness of 10 mm, in the wavelength range of 200—-400 nm, and
their spectra were determined. The optical density of methandienone has a maximum absorption at
a wavelength of 245 nm. 96% ethyl alcohol was used as a reference solution[2, pp. 450-452]. In
order to study the accuracy and repeatability of the developed UV-spectrophotometric analysis
method, analyses were carried out using standard sample solutions of a substance with a specific
concentration. For this, five samples of 0.5 mg/mL metandienone solutions were prepared, and the
optical density of the solutions was determined at a wavelength of 245 nm. Based on the obtained
results, the values of their specific and molar light absorption indicators were calculated.

Results: The average value of the specific absorbance of methandienone was 86.11, while the
average value of the molar absorptivity was 227.8, respectively. The accuracy and repeatability of
the method were studied.

Conclusion: The UV-spectrophotometric analysis method of metandienone was developed.
Using the obtained results, the specific and molar light absorption indices of the metandienone
solution were calculated. Quantitative analysis of metandienone by the UV-spectrophotometric
method was presented in order to introduce it into the practice of forensic chemistry to determine its
amount in biological objects and biological fluids.

Literature
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Kpumna [lleBate, Kasmpamxkan Pagkaronan
dapmarieBTUKAIBIK XuMus pakynbreri, JSS dapmarus komtemki, JSS sxorapbel O1T1IM jKoHE

FBUIBIMHE 3epTTeyiiep akagemusicel, Ooty 643001, Hunrupuc, Tamunnan, YHaicTaH.

BUPTYAJIIbI CKPUHUHI', ADMET ITPO®UJIIH )KACAY, MM-GBSA, DFT )KOHE

MOJIEKYJIAJIBIK ITUHAMUKAJIBIK MOJEJIB/IEY APKbBIJIBI CYT BE3IHIH, YL

ECE TEPIC KATEPJII ICITTHIH METACTA3/IAPBIHA BAFTBITTAJIFAH TABUFU
HIBIKKAH RHO KMHA3A UHT'UBUTOPJIAPBIH AHBIKTAY.

Anoamna

3epmmeyoiy maxcamol: yw ece mepic cym 6e3i xamepni iciei (TNBC) - memacmas
Homudcecinoe omip cypyOiy memeHoeyimeH dicone eonim-axcimimuiy 90% - O0an acmamvimeH
batinanvicmel cym 6e3i Kamepai iciciHiy ome aepeccuémi kKiwii mypi. Rho-men oatinanvicmol
cnupanvovl kunaza (ROCK) ocacywanapovly K032an2ulimviébl MEH UHBAZUACHIH pemme) apKbulibl
TNBC damyvinoa wiewywii pon amkapaoswt. Byn sepmmeyoin maxcamul-Silico-oa 0api-oapmexmepoi
azipaey adicmemecin Konoana omuipsin, thbc-de memacma3soviy andvii anamvlii Kxcaya madouzu rock
UHSUOUMOPAAPBIH AHBIKMAY.

Aoicmepi: eupmyanovl ckpunune ywin 123 971 pumoxumusnvly npenapammol KamMmumolH
Coconut 0epeKKopbl nanoanausliobl. Kocvimuwa PaApMAKOKUHEMUKATBIK JHcoHe
Gapmakoounamukanvlx cunammamanap smartcyp eed-cepgepi men Schrodinger Suite qikprop
MOOyniHiy Komezimen ecenmendi. Cooan Kellin eH MaHbl30bl Hamudicenep MM-Qbsa epkin
OalIaHbICMBIPY dHEPIUSCHIH ecenmey, 1eKMpoHObl Kacuemmepoi baganay ywin DFT manoaywv
JHcoHe Oipikmipineer KeuleHOepoil KYPbLIbIMObIK MYPAKMbLIblebl MeH OUHAMUKATILIK MIHe3-KYIKbIH
bazanay ywin MD moodenvoey apKblivl mandauowl.

Homuocenep: mabuzu xocwviwic (CNPOI115371) may owcvinbicmapuimer  OQUilaHblcKa
AUmMapavlKmai HeaKblHObIKMul, admet cunammamanapvli HcoHe MYpaKmvl 03apa apeKemmecy
cxemanapvin kepcemyi kepek eoi. DFT 3epmmeynepi 6uonocusnvly e3apa apexemmecyze biKNail

ememin MaHbl30bl XUMUSIbIK Peakmuminik neH 371eKmpoHOapObly mapanyblii kepcemmi. MD
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mooenvoey MD mpaexmopuscer douvinwa mypaxmul P-L e3apa apexemmecyin pacmaovi, Oyn
KOCBLIbICMAPObIY MAY HCLIHLICMAPLIHLIY MY3LTY UHSUOUMOPIapbl peminoezi a1eyemin pacmaovl.

Kopvimuinowvi: sepmmey oapvicoinoa TNBC mepanusicol yuwin anmumemacmamukaiblk,
Manvizbl bap vikmuman rock uneubumopnapel peminde madusu WLIKKAH XUMUSILIK 3amMmap
maowviovl. Byn myoiceipeimoap onapovly emoOik muiMOiliciH pacmay dcane maodougu Ke30epoeH
anvinean TNBC-ze kapcwl ocana npenapammapObvl Hcacay YuliH KOCHIMUAA IKCHEPUMEHMMIK
mexcepyoi Kaxcem emeoi.

Tyitin co30ep: TNBC, Rho-kunasza, mwi2ol3061K (yHKYUOHANOBIK MeEOPUACHL, MOJEKYVIANbIK

OUHAMUKA

Kpumna lesare, Kamupanxan Pagkaronad
dakynbTeT QapmaneBTHYecKoi XuMun, @apmaneBTudeckuii kosek JSS, AkaaeMus BbICIIErO

oOpa3oBanus 1 HayuHbIX uccienoanuii JSS, Ooty 643001, Hunrupuc, Tamunnan, Unaus.

NIAEHTUO®OUKALIUA NTHT'UTBUTOPOB RHO-KUHA3BI ITIPUPOJHOI'O
MPOUCXOXKIEHUS, HAIIEJTEHHBIX HA METACTA3bI TPOMHOT'O
HET'ATUBHOTI'O PAKA MOJIOYHOM KEJIE3bI, C IOMOIIBIO BUPTYAJIBHOI'O
CKPUHUHT A, MTPO®UIUPOBAHUSA ADMET, MM-GBSA, DFT U
MOJEJHUPOBAHUS MOJIEKYJISIPHOU TUHAMUKW.

Abcmpakm

Lenv uccnedosanusn: Tpounoi HecamusHwvl pak monounou owcenezvl (ITNBC) - ouens
azpeccusHblil. NOOMUNn paxka MOJIOYHOU JHCee3bl, CEA3AHHLIL CO CHUNCEHUEM BblHCUBAEMOCMU U
oonee uem 90% nemanvnocmu 6 pesyrbmame Mmemacmazuposanus. Rho-accoyuuposannas
cnupanvuasn kunasza (ROCK) uepaem xatouesyio pons 6 passumuu TNBC, pecynupys noosudicnocms
K1emox u uHeasuro. llenvto O0anHO020 UCCIEO008aHUS 561emCs BblsANeHUe HOBbIX NPUPOOHBIX
uneubumopos ROCK, komopwvie mocym npedomsepamumes memacmaszuposanue npu TNBC,
UCNONBL3YS Memodoio2uio paspabomku aekapems in silico.

Memoowvi: [{na eupmyanvbHo2o cKpuHuHea Oblia ucnoavszoéana 60aza Oannvix Coconut,
sxmoyarowasn 123 971 ¢umoxumuyeckuii npenapam. JJonorHumenvhvle gapmakoKuHemuyeckue u
dapmaroounamuueckue Xapakmepucmuku OblIU  paAcCYuUmanvl C HOMOWbIO  8eb-cepeepa
SMARTCyp u mooyna Schrédinger suite QikProp. 3amem Oviiu npoananusuposamvl Haubdoaee

3HauUMble pe3yIbmamvl ¢ NOMOwbI0 paciemos ceobooHou sHepeuu npusazku MM-GBSA, DFT-
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aHanuza 01 OYeHKU IJIeKMPOHHbIX ceolicme u MD-moodenuposanusi 01 OYeHKU CmpYKMYpHOU
CMabuIbHOCMU U OUHAMUYECKO20 NOBEOEHUSI COCIMBIKOBAHHBIX KOMNIIEKCO8.

Pesynomamui:  [lpeononacanocb, umo npupoounoe coedunenue (CNPOI115371) 6yoem
0eMOHCmMPUPOBAMb ~ 3HAYUMENbHOE  CPOOCMBO K  C6A3bIGAHUIO C  20PHbIMU  NOPOOAMLU,
xapaxmepucmuku ADMET u cmabunvusie cxemwl g3aumooeticmeus. Mccredosanuss DFT noxkazanu
3HAYUMENbHYIO XUMUYECKYI0 PeaKmuHOCMb U pacnpeoeieHue 31eKmpoHos8, CnocoOCmeyouue
ouonocuyeckomy  gzaumooeucmeuro.  Mooenuposanue MDD — noomeepouno  ycmotiuugwvie
e3aumooeticmsusi P-L na npomsocenuu mpaexkmopuu MD, noomeepous nomenyuan coeOuHeHutl 8
Kayecmee uHeUOUmMopo8 06pa308aHus 2OPHbIX HOPOO.

3akniouenue: B xo0e ucciedosanus Obliu 0OHAPYICEHbI XUMUUECKUE BeUyeCmMBa NPUPOOHO20
NPOUCXOJCOeHUsl 8  Kauecmee  603MOMNCHbIX  uneubumopos ROCK, komopvle umerom
anmumemacmamuueckoe 3Hawenue 0 mepanuu TNBC. Omu omxpvimus mpedyiom
O0ONOIHUMENbHOU IKCNEPUMEHMAILHOU NPOGEPKU O/ NOOMEEPIHCOCHUST UX Mepanesmuyeckol
appexmuenocmu u coz0anus Hoevix npenapamos npomue TNBC, nonyuemHvix u3 npupooHbix
UCTNOYHUKOS.

Knruesvie croea: TNBC, Rho-xunaza, meopus pynxyuonanra niommocmu, MOAEKYIAPHAS

OUHAMUKA

Krishna Shevate, Kalirajan Rajagopal
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, JSS Academy of Higher
Education & Research, Ooty 643001, The Nilgiris, Tamil Nadu, India.

IDENTIFICATION OF NATURAL ORIGIN RHO KINASE INHIBITORS TARGETING
TRIPLE-NEGATIVE BREAST CANCER METASTASIS VIA VIRTUAL SCREENING,
ADMET PROFILING, MM-GBSA, DFT, AND MOLECULAR DYNAMICS
SIMULATIONS

Abstract

Objective: Triple-negative breast cancer (TNBC) is a very aggressive subtype of breast
cancer, associated with reduced survival rates and over 90% of mortality resulting from metastasis.
Rho-associated coiled-coil kinase (ROCK) is pivotal in the development of TNBC through its
regulation of cellular motility and invasion. This research aims to identify novel natural ROCK
inhibitors that may prevent metastasis in TNBC, utilizing an in silico drug development

methodology.
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Methods: The Coconut database, including 123,971 phytochemicals, was employed for
virtual screening. Additional pharmacokinetic and pharmacodynamic characteristics were
predicted using the SMARTCyp web server and the Schrodinger suite QikProp module. The
highest-ranking hits were next analyzed by MM-GBSA binding free energy calculations, DFT
assessment for electronic property evaluation, and MD simulations to evaluate the structural
stability and dynamic behavior of the docked complexes.

Results: Natural compound (CNP0115371) was projected to demonstrate significant ROCK
binding affinity, ADMET characteristics, and stable interaction patterns. DFT studies indicated
significant chemical reactivity and electron distribution conducive to biological interaction. MD
simulations validated persistent P-L interactions during the MD trajectory, corroborating the
compounds' potential as ROCK inhibitors.

Conclusion: The research found naturally derived chemicals as possible ROCK inhibitors
with anti-metastatic significance for TNBC therapy. These discoveries require more experimental
validation to verify their therapeutic effectiveness and to create new anti-TNBC medicines derived
from natural sources.

Keywords: TNBC, Rho kinase, Density functional theory, molecular dynamics

VK 616.1:616.61
Caitnennep banb3yopamansn, Kamumyr Anutsa Bukpam, Moxcuna Xarigep

JSS AHER, ®apmanestukansik [Ipaktuka bemnimi, Ooty

JOJEJAEMEJIEPJAETT AIIIAKTBIKTBI )KOIO: AIbBYMUHYPUSAJBIK EMEC DKD
KE3IHJE SGLT2 UHT UBUTOPJAPBIHBIH KAPAUOITPOTEKTOPJIBIK
MNOTEHIHUAJIBI

Anoamna

Anvoymunypusinoviy Emec Juabemmix Aypy-oyn oamvin Kene dcamkan KIUHUKALBIK (heHomun,
eneyni anbOymuHypuscels Oyupexmiy yoemeni oucgynxyusacvimen cunammanaosi. NA-DKD 6ap
aoamoap JHCypeK-Kan mamulpiapvl ACKbIHYIAPbIHA dcipece O0cal, COHObIKMAaH Oylpekmi Oe,
JoHcypeKkmi O0e Kopeayobl KAMmamacwl3 ememin emoey CmpameusiiapblH UWYebll Kadcem emeoi.
Hampuui entoxozacvinviy kompancnomepi-2 uneuoumopaapol (SGLT2i) entokozansl memenoememin
acepinen 6AcKa, 01l HCAKLIHOA HCYPeK NeH OylpeKmi Kop2aumuli mepanesmix Kiacc peminoe Ha3ap

ayoapowsl. byn wony NA-DKD 6ap emoenywinepoe SGLT2i kapouonpomekmopavlk poni mypaivl
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agvimoazvl oepexmepdi cunmesdeudi. EMPA-REG, CANVAS, DECLARE-TIMI 58 JKOHE DAPA-
CKD HOTHJ)KEJIEPIH koca anzanoa, aykblMObl CblHAKMAP He2i3el HCASLIMCbI3 JHCYPeK-KaH
mamvipnapsl aypyirapoiHoiy(MACE), sicypek-Kan mamulpaapsl aypyiapblHblH HCIHE OLIM=-IHCIMIMHIK
mypakmsl memeHoeyin kopcemedi. Mexanuxanvly manoayiap OYn JHCYPeK  HCYMbICbIHLIH
HCAKCAPYLIHA, MUOKAPO IHEPUACHLIHBIY OHMAULIAHOBIPLIIYLIHA JHCOHE OYUPEK-JHCYpeK OCIHIH
MOOYIAYUSCHIHA dKelemiHIH Kopcemyi MymKiH. Kiwi monmapowiy oepexmepi NA-DKD vikmuman
ApMBIKUBLILIZbIH Kepcemce 0e, Y3aK Mep3imMOi Hamudxcenrepee, SMHUKALbIK IPMYPIIIIKKe JHCIHe
backa mepanesmik 20icmepOiy UHMe2PAYUACLIHA Kamblcmul beneicizoik cakmanyoa. byn oepexmep
ANUAKMBIEbIH JHCOT0 KIUHUKATBIK MANCIpUbeHi ne2iz0ey dHcane nayuenmmepee Kymimoi dHcaxcapmy
Yuiin eme Manbi3owl.

Tyuinoi cezoep: SGLT2 uneubumopnapel, KapoOuonpomekyus, aibOYMUHYpUSIbIK emec
ouabemmix Oyupex aypyvl; 2 munmi Kawm ouabemi, HCYpPeK-KaH MAaMblpiapsl MHCYUeciHiy

Homuoicenepi.

Caiinennep banbzyopamansn, Kamumyr Aqutsa Bukpam, Moxcuna Xaiigep

Hoktop menunuHckux Hayk AXEP, kadenpa dapmanieBTUueCKoi NpakTuku, Y TH

YCTPAHSIEM ITPOBEJI B JOKA3ATEJbCTBAX: KAPAUOIPOTEKTUBHBIN
MOTEHIIUAJI HHTUBUTOPOB SGLT2 ITPU HEAJTbBYMUHYPUYECKOM
XPOHUYECKOM FOJIE3HU ITOYEK

Abcmpakm

Heanvoymunypuueckuii caxapmuviii ouabem - 5mo paseu8arowulicss KIUHUYeCKull geHomun,
Xapaxmepusyrnowuics  npocpeccupyrouieti  noyeuHou  ouc@yHkyuetri — 06e3  3HAUUMENbHOU
anvoymunypuu. Iayuenmor ¢ NA-DKD ocobenno ya36umbl K cepOeuHO-coCYOUCMbIM
OCJIOJICHEHUSIM, YmMO mpebyem CpOYHOU paspabomku cmpameuti nedenus, 00ecnevusaouux
3awumy Kaxk novex, mak u cepoya. HHneubumopvl Hampuego-eioKo3H020 KOMPAHCHOpmMepd-2
(SGLT2i), nomumo ceoeco 0eucmeus, CHUMICAWe20 ypo8eHb 2II0K03bl, HEOABHO NPUBTEKIU K cebe
BHUMAHUe Kax dggexmuernoe mepanesmuieckoe cpedcmseo 0 3auumsl cepoya u novex. B smom
0030pe 0600wenbl cospementbie Oanuvie o Kapouonpomexkmopuou poau SGLT2i y nayuenmog c
NA-DKD. Kpynuomacwmabnwvie uccrnedosanus, exmouas EMPA-REG OUTCOME, CANVAS,
DECLARE-TIMI 58 u DAPA-CKD, oOemoncmpupylom ROCMOAHHOE CHUMNCEHUE OCHOBHBIX
HebOnazonpusmusvlx  cepoeyrHo-cocyoucmulx — coovimuii  (MACE),  cepdeuno-cocyoucmotl

s3abonesaemocmu u CMepmHOCmu. Ilonumanue mexanuxu moodicem yKaseleanmsv Ha nmo, 4mo 95mo
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npUEOOUmM K VIYYULEHUIO VCA08UL CEPOeUHOU HAPY3KU, ONMUMUZAYUU DHEPLeMUKU MUOKApOa U
MOOYIAYUU OCU NOYKU-cepoye. Xoms OaHuble NO NOOSPYNNAM YKA3bIBAIOM HA NOMEHYUAIbHOe
npeumywecmeo NA-DKD, coxpansiemcs HeonpeOdeieHHOCMb 6 OMHOWEHUU O00J120CPOUHBIX
Pe3yIbmamos, SMHUYEeCK020 pazHoobpaszus u uHmezpayuu Opy2ux mMemooos iederus. Ycmpanenue
9mMoeo npobena 8 00KA3amenbCmaeax Kpate axcHo 0Jis UHGOPMUPOBAHUSL KIUHUYECKOU NPAKMUKU
U YIy4uenus yxooda 3a nayueHmamu.

Knrwoueevie cnoea: uneuoumopvr SGLT2; kapouonpomexkyus, HearbOYMUuHypuieckas

ouabemuueckas 0071€3Hb NOYEK, CAXapHvill ouabem 2 muna,; cepoeyHo-cocyOucmole UCX00bi.

Sailender Balsubramanian, Kalimuthu Adithya Vikram, Mohsina Hyder
JSS AHER, Department of Pharmacy Practice, Ooty

BRIDGING THE EVIDENCE GAP: CARDIOPROTECTIVE POTENTIAL OF SGLT2
INHIBITORS IN NON-ALBUMINURIC DKD

Abstract

Non-Albuminuric Diabetic Disease is an emerging clinical phenotype, characterized by
progressive renal dysfunction without significant albuminuria. Individuals with NA-DKD are
particularly vulnerable to cardiovascular complications, thus requiring a urgent need for treatment
strategies that provide both renal and cardiac protection. Sodium glucose cotranspoter-2 inhibitors
(SGLT2i) apart from its glucose reducing effects it has recently gained attention as a capable
cardiac and renal protective therapeutic class. This review synthesizes current evidence on the
cardioprotective role of SGLT2i in patients with NA-DKD. Large-scale trials including EMPA-REG
OUTCOME, CANVAS, DECLARE-TIMI 58 and DAPA-CKD demonstrate consistent reduction in
major adverse cardiovascular events(MACE), cardiovascular morbidity and mortality. Mechanic
insights may indicate that these results in improved cardiac loading conditions, optimized
myocardial energetics and modulation of kidney-heart axis. Although subgroup data indicate a
potential advantage in NA-DKD, uncertainties persist concerning long-term outcomes, ethnic
diversity, and the integration of other therapeutic modalities. Bridging this evidence gap is
imperative to inform clinical practice and enhance patient care.

Keywords: SGLT2 inhibitors; cardioprotection; non-albuminuric diabetic kidney disease;

type 2 diabetes; cardiovascular outcomes.
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VYIK: 615. 322 : 582. 949. 27.
Kopabek T. b., Azen K. 111.,

"Acrana menununa yauBepcuteTi" KEAK, Acrana k., Kazakcran Pecryonukacer

NSAID TEHATOYBITTBUIBIFBIH TOMEHIAETYAIH ’KAHA TOCIJIAEPI:
rJimauPPU3UH KbIIIKbIJIBIHBIH POJII

Anoamna:

3epmmeyoiy maxcamvl eAUYUPPUIUH  KbIUKBLIBIHOIY, —~HUMECYAUOMIY —muimMoiniei MeH
Kayincizoicin — ocakcapmy — MYMKiHOIKmepin — 6aganay  06010vl. Kabwvinyza Kapcol — oicone
2enamonpomeKmop.iviK KacuemmepiHiy, coHOau-ax AUROPUILOI KOCbLIbICMAPObIH
ouodicemimoiniein dcakcapmy KabilemiHiy apKacblHOA 2TUYUPPUSUH KbIUKBLIbL HUMECYIUOMIY
2enamoyblmmuliblK  Kaynin memenoememini anwvikmanovl. 2015-2025 oicvinoapoasst  20ebu
Odepekmepdi manday odicaya O02pinik Gopmanraposvl Kypy Yulin o01apovly KOMOUHAYUACHIHBIY
bonawiagvln pacmauobl.

Tyiiin co30ep: cnuyuppusun Keiwkslivl, Humecyauo, KKC/], cenamonpomexmopnvlk apexem,

CUHEP2U3M.

Osexriniri. KaObiHy aypynapbl MEH aybIpChIHY CHHAPOMJIAPBIHBIH (apMaKoTepamnuschl
YKOFaphl THUIMJUIIKTI FaHa €MeC, COHBIMEH KaTap Iopi-AOPMEKTEpre Kakchl TOIMIUTIKTI KaKeT
ereni. CtepounTsl emec KaObiHyFa Kapcol penaparrap (NSAIDS) knuHuKaIbIK ToXipruOeae alKbIH
KaObIHyFa Kapchbl, aHaIbIeTHKAIBIK JKOHE AaHTUIHMPETUKAJIBIK dcepre OailllaHbICThl TepanusHbIH
OlpiHmm kemici peTiHAe Koimanelianasl. COHBIMEH Karap, OJIapAbl Y3aK YaKbIT KOJJaHY, €H
aIBIMEH, acKa3aH-1IIeK >OoJJapbl MEH Oayblp TapalblHaH aFbIMChI3 peakuusaap KaylniMeH
mekreneni. NSAID apacbiHaa cCyiab(OHAHWIMATED KIAchlHA JKaTaThlH HUMECYNUJ epeKIle
KbI3BIFYIIBUIBIK  TyAbIpazbl. LlukiookcureHasza wu30(epMEHTTEpiHIH eKeylH Jae OJOKTalWThIH
CEJIGKTUBTI ~ €MecC  MpenaparrapiaH  albIpMallblIbIFbl, HUMECYJIWJ  HEri3iHeH  KaObIHY
MeIuaTOpJapbIHBIH CUHTe31He *Kayan 0epeTiH COX-2 Gencenaiumirid Texxeiai. OChIHBIH apKachiHIa
OJ1 acKa3aH MEH IIIEKTiH MIBIPBHIITH KAOBIFBIHBIH 3aKbIMJaHy Kayli a3 OoJFaH Ke3/e >KOFapbl
KaObIHYyFa Kapchl THIMIUTITIH cakTaiiibl. Anaiiia, ockl apTHIKIIBIIBIKTApFa KapaMacTaH, O0aybIpbIH
JOpUTIK 3aKbIMJIaHy >Karjaijapbl CHUMATTalfaH, Oyl OHBIH KayllCI3AINH apTThIPY KOJIJapbiH
13neynal kaxer ereni. NSAID-Ti opraHonpoTeKTOpiblK KacueTTepi 0ap TaOMFU KOCBUIBICTApMEH
Oipnecin maiijanaHy HepcHeKTHBalbl OarbIT OoJbIN caHamajgsl. MyHJail 3aTTapiablH KaTapblHa

ruippu3uH Keimkeuibl (I'K) - mMus TambipeiabiH Oencenai kommonenTi (¥*Glycyrrhiza Glabra*,
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*Glycyrrhiza uralensis*) xaraner. ['K Gaybipra Kapchl aiiKbIH KaObIHYFa KapChl, aHTHOKCHIAHTTHI
KOHE KOPFaHBIC ocepiHe ue, OyJl KONTereH KCIEPHUMEHTTIK XOHE KIMHUKAIBIK 3epTTeyJIepMeH
pacranajsl.

O3iHiH (apMaKOJIOTHSIBIK 9CEpiHEH 0acKa, MIHITUPPU3UH KBIIIKbUIBI JATTOMUIBII 3aTTapAblH epyi
MEH TachIMAJIJAHYBIH >KEHUIIETETIH ©31H-631 accolMalusIap MEH MHLEIanap Ty3e anaiusl. by
OHBI JIOPUTIK 3aTTapIblH OMOXKETIMIAUTIT MEH THIMIUINIIH apTTBIPAThIH OTKI3TII peTiHe
KapacTelpyFa MYMKIHAIK Oepeni. Ochuiaiiiia, HUMECYNIUJ TME€H NIMUUPPU3UH KBIIKbIIBIHBIH
KOCBIHJIBICHI JKaFbIMCBI3 peaklMsuiap KayIliH a3alThlll KaHa KoiiMail, eMIIK HOTHKEHI KyIllenTe
anajpl.

3eprrey MmakcaTbl: bipikTipiireH Tepanus KypaMbIHIAa HUMECYIUATI KOJIIAHYIBIH
THIMAUTITT  MEH KAyilCi3miriH  apTThIpy Kypaibl pETiHAE TIIMIUPPU3UH  KBIIIKBUIBIHBIH
MYMKIHJIKTepiH Oaranay.

3eprrey Mmatepuanaapsi: 2015-2025 xxpuigap ke3eHiHAET1 91e0u AepeKTep/Il Taaay
3epTTey HOTIKENepi: Onedu NepeKKe3aep HUMECYIUATI TIUIUPPU3NH KBIIIKBUIBIMEH OipiKTipin
KoJIJaHy OaybIpFa YBITTHI 9Cep €Ty KayIliH a3aiiTa OTBIPHII, MPErnapaTThiH KaObIHYFa KapChl dCEpiH
cakTayra MYMKIHIIK OepeTiHiH pacrtaiiipl. bipkarap skcnepuMeHTTIK 3eprreyiepnae ha kommany
rernaTouTTepAl KOpFayFa KoHE €CIpTKiJIeH TYbIHAaFaH 3aKbIMIaHy KOPIHICTEpIH a3aiiTyFa bIKIAal
eTETIHIT KopceTuireH. OU3NKaIBIK-XUMHSUIBIK KacueTTepiHe OaitanpicTel 'K HUMECYIU T CUSKTHI
TUNO(GUIBIl KOCBUIBICTAPBIH EPITIIITIIT MEH €HylH jKakcapTabl, Oyl OHBIH (apMaKOJIOTHSIIBIK
ocepiHiH OIpKeNKi >KOHEe TOJBIK KepiHyiHe bIKNan eTyl MyMKiH. COHFBI XbUIIapJarbl MAaTEHTTIK
o3ipyeMeniep/ie TIMIUPPHU3UH KBIIIKBUIBI OJApABbIH THIMAUIIIT MEH TO3IMAUIITH apTThIpaThIH
JTOPUTIK  KOMIO3UIMSIIApIbIH  Kypamaac OeJiiri peTiHae KapacThIpbLIaAbl, OyJI OHBIH apajiac
npernaparTap KypaMbIHIaFbl QJICyeTiH pacTaibl.

KopbITbIHABL: OnebuerTepii Tannay HUMECYIHJI TIeH TNIHIUPPU3HH KBIIIKbUIBIHBIH
KOMOMHAIMSICHl KIMHUKAIBIK KOJAAaHY YIIH alTapibIKTail oleyeTke He eKeHiH kepceredi. by
KOMOWHAIMSI JKarbIMCBhI3 pEaKIMsUIapIbIH, ©H alJsIMeH OaybIpAbIH KayIliH a3aiiTa OTBIPHII,
KaObIHYFa Kapchl OEJICEHIUTIKTI KOFaphbl IeHren1e ycrayra MyMKinaik Oepeni. Hotmxenep NSAID
KOHE TJMIMPPU3WH  KBIMIKBUIBIHA HETI3JENreH apanac Jopimik  Qopmanapabl  o3ipiey

NEPCICKTUBACHIH KGpCGTC}Ii.

Kopabek T.b., Azen K. III.,

HAO «MenunuHckuii yHuBepcuTeT AcTanay, I. Actana, PecriyOnuka Kasaxcran
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HOBBIE ITIOAXO0/bI K CHUKEHUIO TEITATOTOKCUYHOCTHU HIIBC: POJIb
TJIUIUPPU3UTHOBOM KUCJIOTHI

Annomauusn
L]envio uccnedosanus 6vI10 OYeHUMb BO3MONCHOCIU 2NIUYUPPUSUHOBOL KUCTOMbL OJisl NOBbIULEHLS]
sgpgpexmuenocmu  u  Oe3onachocmu  Humecyiuod.  Ycemauogiewo,  umo  6aazodaps
NPOMUBOBOCNATUMENLHBIM U  2eNAMONPOMEKMOPHLIM ~ C80UCMBAM, A MAKdHCe CROCOOHOCIU
yayuduams OUOOOCMYNHOCb JTUNOQDUILHBIX COCOUHEHUN, 2TUYUPPUSUHOBAS KUCIOMA CHUdCAem
PUCK  2enamomoKCUYHOCU — Humecyauod. Ananusz aumepamypuvix oOanuvlx 2015-2025 ee.
noomeepacoaem nepcneKmueHOCMy UX KOMOUHAYUU 01 CO30AHUsL HOBbIX JIeKAPCMBEHHBIX (hopM.

Knrouegvie cnoea: cnuyuppuszunosas xucioma, Humecyauo, HIIBC, cenamonpomexkmopmnoe
Oelicmesue, CUHEPISUZM.

AKTYyaJIbHOCTb

dapMakoTeparivis BOCTIATUTENIbHBIX 3a00eBaHUil U 00JIEBBIX CUHAPOMOB TPEOYeT HE TOIBKO
BBICOKOW J(Q(QEKTUBHOCTH, HO U XOpOIIeH TEPEHOCHMOCTH mpenapatoB. Hecrepoumanbie
nporuBoBocnanutenbhble cpeactsa (HIIBC) npumeHstoTcs B KIMHUYECKON NMPAKTHKE KakK IepBas
JUHUS Tepanuu Oyarojgaps BBIPAXKEHHOMY IMPOTHBOBOCHAIUTEIBLHOMY, 00€300JIUBaIOLIEMY H
KapOIOHMKAIOIIEMY JeHCTBUIO. BMecTe ¢ TeM MX JIMTENBbHOE HCIOIb30BAHUE OTPAHUYUBAETCS
PUCKOM HEOJIarONpHUATHBIX PEaKIHi, B MEPBYIO OUYEPElb CO CTOPOHBI JKEITYJOYHO-KUIIEYHOTO
tpakta u nedeHu. Cpeau HIIBC ocoOwlii mHTEpec mpeacTaBiseT HUMECYIHJ, OTHOCSIIUNCA K
KJaccy Cyiab(GOHAaHWINAOB. B oTiHM4Me OT HeceNeKTUBHBIX MpenaparoB, OJOKHPYHOIIHMX 00a
n30(pepMeHTa IMKJIOOKCUT€HA3bl, HUMECYINI MPEUMYILIECTBEHHO MojaBiseT akTuBHOCTh L1OI'-2,
OTBETCTBEHHOT'O 3a CHHTE3 MEIMaTOpOB BOCHajeHUs. biaromaps 3ToMy OH COXpaHSET BBICOKYIO
IIPOTUBOBOCTIATIUTENBbHYIO 3 (HEKTUBHOCTh IPU MEHBIIEM PUCKE MOPAKEHUS CIAU3UCTON JKeITyaAKa U
kumeyHuka. OJHaKo, HECMOTPs Ha OTH IPEUMYILECTBA, ONMCAaHBI Cllydyau JEKapCTBEHHOIO
MOpaXEHUs] TEYEeHU, dYTO TpeOyeT TMOUCKAa CIOCOOOB TMOBBIIIEHHUS €ro 0e30MacHOCTH.
[lepcrieKTUBHBIM HAINpaBICHUEM cUUTaeTcs coBMecTHoe ucnoib3oBanue HIIBC c¢ mpupoansimu
COEIMHEHUSMH, O0JIaJalONIMMH  OpPraHO3aIlIMTHBIMH cBOMcTBaMU. K 4YHCIly TakuxX BelIECTB
oTtHocuTcsl ruuuppusuHoBas kucinora (I'’K) — axkTUBHBIA KOMIOHEHT KOpHEH COJIOJIKU
(*Glycyrrhiza glabra*, *Glycyrrhiza  uralensis®). 'K obnamaer BBIPAXKEHHBIM
MIPOTUBOBOCIIAJIUTENIbHBIM, AHTUOKCUIAHTHBIM U 3alIUTHBIM JIEHCTBHEM B OTHOLIECHUH TEUEHU, YTO
MO/ITBEP>K1a€TCSI MHOTOYUCIIEHHBIMH 3KCIIEPUMEHTAIHBIMU U KIIMHUYECKUMHU UCCIIEeI0BaHUSIMU.

Kpome cobcTBeHHBIX (papMakoIOrHuecKux 3P¢GEeKToB, TITUIMPPU3UHOBAST KHCIOTa CIIOCOOHA

O6pa30BLIBaTB caMmoacconuarbl M MHUICIIIBI, KOTOPLIC o0Jreryaior PAaCTBOPCHUC U TPaHCIOPT
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TUMOQWIBHBIX BEHIECTB. JTO TO3BOJSIET paccMaTpuBaTh €€ KaK MPOBOJHHK, MOBBIMIAIOIINN
OMOO0CTYIMHOCTh U A(PPEKTUBHOCTh JIEKAPCTBEHHBIX IMpermaparoB. Takum o0pazoMm, codeTaHue
HUMECYIUAa U TIUIUPPU3UHOBOM KHCIOTHl MOXKET HE TOJIbKO CHU3UTh PUCK HEKEIaTeIbHBIX
peaxkuuii, HO ¥ YCHJIUTh TeparieBTUYECKUI pe3ynbTar.

Henap uccaenoBanusi: OLEHUTH BO3MOXKHOCTU TJIMLUPPU3NHOBONM KHUCIIOTHI KaK CpENCTBa
NOBBIIEHUS  A(P(PEKTUBHOCTH W OE30MAaCHOCTH TNPUMEHEHUS HUMECYJIuJa B  COCTaBe
KOMOMHHPOBAaHHOW TEpAIUU.

MarepuaJbl HCCIeA0BAHN . AHAIN3 TUTEPATYPHBIX JaHHBIX 3a nepuoa 2015-2025 rr.

PesyabraTrel  mcciaenoBaHusi:  JluTeparypHble  MCTOYHUKHM — MOATBEPKAAIOT,  YTO
KOMOWHUPOBAaHHOE NMPUMEHEHHE HUMECYIIUA C TIUIMPPU3HHOBON KUCIOTOH MO3BOJISIET COXPAHUTh
IIPOTUBOBOCIAJIUTENILHOE ~ JIEHCTBUE Ipenapara MpU OJHOBPEMEHHOM CHIKEHHUM pHUCKa
TOKCHYECKOTO BO3JCHCTBUS HA MeUeHb. B psne sKcriepuMeHTaNbHBIX UCCIIEAOBAHUN MOKA3aHO, YTO
ucnons3oBanue ['K cnocobcTByeT 3ammre TremaTonUTOB M YMEHBIICHUIO MPOSIBICHUN
JIEKapCTBEHHO-UHAYLIUPOBAHHOTO ITOBPEKICHHUS.

HemanoBaXHbIM SIBIIIETCS. W TO, 4YTO 3a CY€T CBOMX (pu3mKo-xuMudeckux cBoiictB 'K
yIydlIaeT pacTBOPUMOCTb U MPOHUKHOBEHUE JUMOPUIBHBIX COCIUHEHUH, TAKUX KaK HUMECYIHU/I,
9TO MOXET CHocoOCTBOBaTh 0Oojiee paBHOMEPHOMY U IIOJTHOMY THPOSIBICHHIO  €ro
(dapmakonoruueckoro 3¢dexkra. B mateHTHBIX pa3paboTKax MOCIETHUX JIET TIUIUPPU3NHOBAS
KHCIIOTa PACCMaTpPHUBAETCS KAaK KOMIIOHEHT JIEKAPCTBEHHBIX KOMIIO3UIMM, IOBBIMLAIOIUN HX
3pGEKTUBHOCTH M  NEPEHOCUMOCTh, UYTO MOJATBEpXkJaeT €€ TMOTeHIMal B  COCTaBe
KOMOMHHPOBAHHBIX MPENapaToB.

3ak/royenune: AHamu3 JIATEpaTypbl I[IOKa3blBaeT, 4YTO KOMOMHAIUs HUMeCyluaa |
[JIMUMPPU3MHOBOM  KHUCIOTHI  00JIaflaeT 3HAYUTENbHBIM IOTEHLMAJIOM s KIMHUYECKOTO
npuMeHeHHs. Takoe codeTaHue TMO3BOJSAET COXPAHATh BBICOKYIO ITPOTHBOBOCIAIUTEIBHYIO
aKTUBHOCTb MPHU CHWKEHUM PHUCKA HEXKEJATEJIbHbIX pEaKlHil, B NEPBYIO OuYepedb CO CTOPOHBI
nevyeHu. [lomyueHHble JaHHBIE YKa3bIBAIOT HA MEPCIEKTHUBHOCTh Pa3pabOTKM KOMOMHUPOBAHHBIX

nekapcTBeHHBIX (opM Ha ocHoBe HITBC u rimmmmppu3nHOBON KUCITOTHI.

Zhorabek T.B., Azen J. S.,
NAO "Astana Medical University"”, Astana, Republic of Kazakhstan

NEW APPROACHES TO REDUCING THE HEPATOTOXICITY OF NSAIDS: THE
ROLE OF GLYCYRRHIZIC ACID
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Annotation:

The aim of the study was to evaluate the potential of glycyrrhizic acid to enhance the efficacy
and safety of nimesulide. It has been established that due to its anti-inflammatory and
hepatoprotective properties, as well as its ability to improve the bioavailability of lipophilic
compounds, glycyrrhizic acid reduces the risk of hepatotoxicity of nimesulide. The analysis of
literature data from 2015-2025 confirms the prospects of their combination for the creation of new
dosage forms.

Keywords: glycyrrhizic acid, nimesulide, NSAIDs, hepatoprotective effect, synergism.

Relevance

Pharmacotherapy of inflammatory diseases and pain syndromes requires not only high
efficiency, but also good drug tolerance. Nonsteroidal anti-inflammatory drugs (NSAIDs) are used
in clinical practice as the first line of therapy due to their pronounced anti-inflammatory, analgesic
and antipyretic effects. However, their long-term use is limited by the risk of adverse reactions,
primarily from the gastrointestinal tract and liver. Among NSAIDs, nimesulide, which belongs to
the class of sulfonanilides, is of particular interest. Unlike non-selective drugs that block both
cyclooxygenase isoenzymes, nimesulide predominantly inhibits the activity of COX-2, responsible
for the synthesis of inflammatory mediators. Due to this, it retains a high anti-inflammatory
effectiveness with a lower risk of damage to the gastric and intestinal mucosa. However, despite
these advantages, cases of drug-induced liver damage have been described, which requires finding
ways to increase its safety. The joint use of NSAIDs with natural compounds with organoprotective
properties is considered a promising direction. These substances include glycyrrhizic acid (GC), the
active component of licorice roots (*Glycyrrhiza glabra*, *Glycyrrhiza uralensis*). HA has a
pronounced anti-inflammatory, antioxidant, and protective effect on the liver, which is confirmed
by numerous experimental and clinical studies.

In addition to its own pharmacological effects, glycyrrhizic acid is able to form self-associates
and micelles that facilitate the dissolution and transport of lipophilic substances. This allows us to
consider it as a conductor that increases the bioavailability and effectiveness of medicines. Thus, the
combination of nimesulide and glycyrrhizic acid can not only reduce the risk of adverse reactions,
but also enhance the therapeutic result.

The aim of the study was to evaluate the possibilities of glycyrrhizic acid as a means of
increasing the efficacy and safety of nimesulide in combination therapy.

Methods and materials: Analysis of literature data for the period 2015-2025.
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The results of the study: Literature sources confirm that the combined use of nimesulide with
glycyrrhizic acid allows maintaining the anti-inflammatory effect of the drug while reducing the
risk of toxic effects on the liver. A number of experimental studies have shown that the use of HA
contributes to the protection of hepatocytes and reduces the manifestations of drug-induced damage.

It is also important that due to its physico-chemical properties, HA improves the solubility and
penetration of lipophilic compounds such as nimesulide, which can contribute to a more uniform
and complete manifestation of its pharmacological effect. In recent patent developments,
glycyrrhizic acid is considered as a component of medicinal compositions, increasing their
effectiveness and tolerability, which confirms its potential in the composition of combined drugs.

Conclusion: An analysis of the literature shows that the combination of nimesulide and
glycyrrhizic acid has significant potential for clinical use. This combination allows you to maintain
high anti-inflammatory activity while reducing the risk of adverse reactions, primarily from the
liver. The data obtained indicate the prospects for the development of combined dosage forms based

on NSAIDs and glycyrrhizic acid.

YK 615.9:543:663.8
MewmertoBa E.P., 3yabdukapuena 1. A.

TamkeHT papmanieBTUKa HUHCTUTYTHI, TallkeHT, ©30eKkcTan

IHEPT'ETUKAJIBIK CYCBIHAAPFA XUMUSAJIBIK )KOHE TOKCUKOJIOTI' USAJIBIK
TAJTJAY

Anoamna
3epmmenemin dHepeemMUKanvlK CyCblHOApoa KOogeurn MmeH maypuuHiy OO0LYbl AHBIKMALObL.
Kyxa kabammul xpomamoepaghus scone yiempaxynein cnekmpogpomomempus oiapovly Cananibli
JHCOHEe CAHOBIK CIUKeCMEeHOIPYOIH HCo2apbl MUIMOINICIH Kepcemmi, O01apobly HeP2emuKalblK
OHIMOEPOI XUMUSILIK JHCIHE MOKCUKOIO2USILIK MAN0ayea Hapamoblibl2blH pacmaosl. 3epmmey
Flash Up owcone Plus 18+ sHepeemukanvix cycblHOApblHOA KogheuH MeH maypuHHiy Oap eKeHiH
pacmaosi.  Konodamwinzan — owcyka — xabammul  Xxpomamozpaghus — dcoHe  YIbMPAKYALiH
cnekmpogomomempus a0icmepi aKnapammovly Hco2apvbl OHIMOLNICIH KOPCemmi HCoHe O0aapOblH
canacvl MeH KayIincizoiein — 0axkvliay — YuliH — OHEPeeMmUuKdaIvblK — CYCbIHOAPObIY — XUMUSIbIK-

MOKCUKONOSUANBIK MAIOAYbIHOA KONOAHY2A YCbIHbLLY bl MYMKIH.
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Tyiiin  co30ep: dSHepeemuKkanvlk CycblHOAp, Kogheuw, mMaypuu, dHcyKa  Kabammuol
xpomamoepagpus, VK-cnekmpogomomempus, XuUMUALLIK-MOKCUKOIOSUANBIK MAN0AY, CANAHbl

baxwvLiay.

MemetoBa J.P., 3yadukapuena /.A.

TamkeHTckuit papmaneBTHUECKUt HHCTUTYT, Topoa TamkeHT, Y30eKkucran

XUMHMKO-TOKCUKOJIOTHYECKHUN AHAJIN3 DHEPTETUYECKHX HAITUTKOB
Annomauus
Vemanoseneno manuuue xogheuma u maypuma 8 cocmage UCCIeOYeMblX IHepPeemuiecKux
Hanumkos. [Ipumenénnvie memoovbl MoOHKOCIOUHOU Xpomamozpaguu u Y D-cnexmpopomomempuu
NPOOEMOHCIMPUPOBATU BbICOKYIO IPHEKMUBHOCHb Ol UX KAYECMBEHHOU U KOJNUYeCTN8EeHHOU
uoeHmugbuxayuy, 4mo noOOMeEepHcoaem B03MONCHOCMb UX  UCNONb30BAHUS 6  XUMUKO-
MOKCUKONOSUYECKOM — QHanu3e dHepeemudeckux npooykmos. Illpoeedénnoe uccnedoganue
noomeepouno Haiuyue Kogeuna u maypuna 6 cocmase dnepeemuyeckux Hanumkog Flash Up u
Plus  18+.  Hcnonvzosaunvie — mMemoovl  MOHKOCIOUHOU  Xpomamoepaguu u Y-
cnekmpogomomempuy NOKA3AaU GbICOKYI0 UHDOPMAMUBHOCL U MO2YM OblMb PEKOMEHO0B8AHbI
O/l NPUMEHEHUs 8 XUMUKO-MOKCUKONOSUYECKOM aHANU3€e IHEP2emuyecKux HAnumKkog ¢ UYeivio
KOHMPOJIAL UX Kauecmea u 0e30nachocmu.
Knrouesvle cnosa: »sHepeemuuyeckue HANUmMKY, KOQeuH, mMaypuH, MOHKOCIOUHAS
xpomamoepagus, YD-cnexkmpogomomempus, XUMUKO-MOKCUKOIOSUHECKULL aHANU3, KOHMPOIb

Kadyecmeda.

Memetova E.R., Zulfikarieva D.A.

Tashkent Pharmaceutical Institute, Tashkent, Uzbekistan

CHEMICAL AND TOXICOLOGICAL ANALYSIS OF ENERGY DRINKS

Abstract

The presence of caffeine and taurine in the energy drinks under study was established. Thin-
layer chromatography and UV spectrophotometry demonstrated high efficiency for their qualitative
and quantitative identification, confirming their suitability for chemical and toxicological analysis

of energy products. The study confirmed the presence of caffeine and taurine in Flash Up and Plus
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18+ energy drinks. The thin-layer chromatography and UV spectrophotometry methods used
demonstrated high information yield and can be recommended for use in the chemical-toxicological
analysis of energy drinks to monitor their quality and safety.

Keywords: energy drinks, caffeine, taurine, thin-layer chromatography, UV spectrophotometry,

chemical-toxicological analysis, quality control.

BBenenmne. DHepreThyeckue — HANUTKH  MPEJICTaBISIOT  coOOH  0coOyro — rpymiy
0€3aJKOTONBHBIX  (DYHKIIMOHAIBHBIX MPOIYKTOB, COAEPKAIIMX B CBOEM COCTaBE KOMILIEKC
Oomosnorndeckn akTHBHBIX BemecTB — Kodeun (Coffeinum, Caffeine, monekymsipuas dopmyna -
CsH10N4O2, crpykrypHas dopmyna - 1,3,7-tpumernnkcantud) u taypuH (Taurinum, Taurine,
MonekyisipHas  ¢opmyna - C:HsNOsS, crpyktypHas ¢opmyna - 2-aMUHOSTaHCYIb(OHOBAS
KHCIIOTa), BUTAaMUHBI Tpynnel B, a Takke OpraHu4YecKue KHUCIOTHI, MOJCIACTUTEINH,
apoMaTu3aTopbl, KOHCEPBaHThI U Kpacutenu [1-4]. Ux moTpebieHue B MOCIEIHUE NECATUIICTUS
CTPEMHTEIBHO BO3POCIIO, YTO CBS3aHO C M3MEHEHHEM 00pa3a KM3HU HACEJICHHUs, BBICOKOW yueOHOM
U npodeccruoHaNbHOI HArpy3Koi, a TaKk)Ke aKTUBHOW MapKEeTHUHIOBOW MOJIMTUKON MPOU3BOIUTENCH
[8, 9]. HaubomnpInyto monynspHOCTh TaHHBIE MPOAYKTHI MIPUOOPENH CPear MOIPOCTKOB, CTYIEHTOB
U MOJIOJBIX JIIOJEH, MCIONb3YIOIUX YHEPreTUKH JJIs HOJJepXaHus OOAPOCTH, KOHLEHTpALUU
BHUMaHUS U (U3UYECKON BHIHOCITHUBOCTH.

HecmoTpss Ha  pacnpocTpaH€HHOCTb, 0€30MacCHOCTh  PEryJspHOro  ynoTpeOieHus
HHEPreTHUYECKUX HAMHUTKOB OCTAETCA MPEeIMETOM HaydHOH auckyccuu. HauOomblliee BHMMaHHE
yaensercsi KoenHy — OCHOBHOMY IICUXOCTUMYIATOPY, JEHCTBYIOLIEMY Kak aHTarOHHCT
a/ICHO3MHOBBIX PELENTOPOB, YTO NMPUBOAUT K CTUMYJISILIMM LEHTPaJIbHOW HEPBHOM cucTeMsl |35, 8].
ITpu no3ax, mpeBblAOIIMX (HU3UOTIOTHUECKH JomycTHMble (6onee 400 MI/cyTku y B3pOCIOro),
BO3MOKHO Pa3BUTHE TaXUKApJWHU, apTEPUAIbHOW TUIIEPTEH3UH, TPEBOKHOCTH, HAPYIICHUN CHA U
3apucuMmocT [9]. Taypun, oGmajnaroumuii aHTHOKCHUAAHTHBIMH U MEeMOpaHOCTAOMIN3UPYIOIIUMU
CBOMCTBAMM, MOXKET YaCTHYHO CHI)KAaThb TOKCHYECKOE BO3JeWcTBHE Ko(denHa, OJHaKO
J0AT0CcpOYHbIe 3((HEKTH ero ynorpeOieHus B BHICOKHX J103aX J0 KOHLIA HE U3yueHbI [6].

JIOTIOIHUTENBHYI0 TOKCHUKOJIOTHUECKYI0 Harpy3ky Ha oOpraHusMm (QOpMHpPYIOT Takue
KOMITOHEHTHI, KaK KOHCepBaHTHI - copbar kamus (Kalium sorbicum, Potassium sorbate) u 6enzoar
Hatpusi (Natrii benzoas, Sodium benzoate), a Taxxke kKpacutenu (kapamenbHbid Kosep E150a,

puboduaBun E101, xunonunosslil xénteiit E104). Ilpu coueTaHnn 3THX COETUHEHUN BO3MOKHO
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pa3BUTHE KYMYISATUBHOTO 3((}eKTa, OKa3bIBAIOIIEIO HEOJIAroNpHUsSTHOE BO3JICHCTBHE Ha IEUYCHB,
MOYKHU U CEPJIEYHO-COCYAUCTYIO cUCTEMY [4].

BaxupiM sBsiercss M TOT (akT, 4ro (akTUdeckoe coiepkaHue KodeuHa U JPYyTrux
OMOAKTHUBHBIX BEIIECTB B HSHEPreTHUYECKUX HAMUTKaX HE BCEr/Ia COOTBETCTBYET 3asiBICHHBIM
MIPOU3BOIUTENIEM JaHHBIM. DTO CO3/aET TPYIHOCTH INPH OLIEHKE MX Oe30MacHOCTH U (HOpMHUPYET
HEOOXOMMOCTh B TIPOBEACHHHM HE3aBHCHUMBIX WCCIEAOBAHUNA C TMPUMEHEHHEM COBPEMEHHBIX
AHAJIMTUYECKUX METOJOB [ 1, 7].

Takum o00pa3oM, NpOBEACHHE XHUMHKO-TOKCHKOJIOIMUYECKOTO aHajlu3a JHEPreTUYECKUuxX
HAIIUTKOB SIBJISIETCSl aKTYaJbHOW 3aJayei, NO3BOJIAIOLIEH HE TOJBKO BBIIBUTH COCTaB H
KOJIMYECTBEHHOE COJICp)KAaHUE JCHCTBYIONIMX BEIIECTB, HO W OICHUTh HX IOTCHIHAILHYIO
TOKCHUKOJIOTHYECKYIO 3HAUMMOCTh. [lomydeHHbIE pe3yabTaThl UMEIOT MPAKTUYCCKOE 3HAYCHUE IS
(bhapMaleBTUYECKON U TOKCUKOJIOTMUECKOM MPAaKTUKU, KOHTPOJI KayecTBa MUILEBHIX MPOIYKTOB U
pa3paboTku Mpo(UIAKTUYECKHMX Mep, HAIPaBICHHBIX Ha CHU)KCHHE DPHCKAa HEOIarompusTHBIX
MOCJICICTBHI PETYJISPHOTO YIIOTPEOICHHSI SHEPreTHYeCKUX HamuTKoB [8-10].

Heas wucciaemoBanus: Pa3paboTka  XMMHKO-TOKCHKOJOTHMYECKOTO — aHalM3a  JIBYX
HHEPreTHUECKUX HAUTKOB, pealin3yeMbIX Ha Tepputopun Pecnydbnuku Y30ekucran - «Flash Up» u
«Plus 18+». B xome wuccrnemoBaHus CTaBWIACh 3a/Jaya BBIIBUTH COJEp)KaHUE OHOIOTUYECKU
AKTUBHBIX BEIIECTB, ONPEICIIUTh WX KOJUYCCTBEHHBIC TIOKA3aTeJIM, a TaKXKe OICHUTh
MOTCHIMATHHYIO0 TOKCUKOJIOTHUECKYIO HArPy3Ky Ha OpPTraHU3M.

Marepuanbl u Metoabl wucciaenoBaHusa: OObEeKTaMU  HUCCIEIOBAHHS  SBJSUIACH
sHepreruueckue Hamutku Flash Up (WILD Flavors, I'epmanus) u Plus 18+ (AO «bantukay,
Poccus), cBobonHO peanusyemble Ha Tepputopun PecnyOomuku Y3o6ekucran. [lepen npoBenennem
OCHOBHOTO aHajM3a B 00paslax ONpeAeysuld KHUCIOTHOCTh IMOTCHIMOMETPUYECKHM METOIOM,
KoTopasi cocTaBwia B cpeaHeM pH=3, duro mnoATBep,Aamo KHCIYH pEaKIuio Cpeasl u
HE0OXOIUMOCTb MPOBEICHUS IKCTPAKIIMU B PA3THUHBIX YCIOBHSIX.

JIyis BBIZIEICHUST OMOJIOTHYECKHA aKTUBHBIX KOMITOHEHTOB HCIIOJIB30BAIA METOJ YKHJIKOCTHO-
KUIKOCTHOW dKcTpakiuu ¢ mpumeHeHueM xiopodopma (Chloroformium, Chloroform, CHC).
DKCTpaklMi0 TPOBOJMIIM KaK B KHCIOW, Tak W B IIEJIOYHOW Cpele, 4YTO 0OecrnedyrnBaio
MaKCUMaJbHOE W3BJICUCHHE JIEHCTBYIOIIMX BemecTB. [lomyueHHBIE SKCTPAKTHI MOJBEPralnCh
BBICYIIMBAHUIO NPU KOMHATHOW TeMIlepaType J0CyXa, MOcje Yero OCTaTKU pacTBOpsiaud B 95%
stanosie (Aethanolum 95%, Ethanolum 95%, C:HeO), uT0 m03BOJISIO MOATOTOBUTH OOpa3lbl K

HaﬂbHeﬁlHeMy HCCIICOOBAHMIO.
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KagectBennyo uaentudpukamuio xodeunna (Coffeinum, Caffeine, CsHioN4O2) mpoBoanmm
METOJOM TOHKOCIOWHOW Xpomarorpadguum Ha IUIaCTHHAX C cuwimkareneMm. Jlng sTtoro B
71a00paTOPHBIX YCIOBUSX OBUTM IMOATOTOBJICHBI IUIACTUHKM M3 CUJIMKAaresis, TWica U BoIbl. B
KauecTBe IMOJABIKHON (a3pl Hcmonbp3oBanu cMmech xyopodopm:staHon (9:1). CpaBHenue
HCCIIEyeMbIX BEUIECTB OCYIIECTBISUIM C OSTAJIOHHBIM PAacTBOPOM KOQEeHHa, a JeTeKIHI0 —
IIPOSIBJIEHUE 30H JIOKAJIU3ALUU BEUIECTB NPOBOAUIMN NoJ YD u3nydeHUeM Npu JUIMHAX BOJIH 254 u
366 HM, a Takxke c wucnonb3oBaHueMm 2 % pactBopa HuHruApuHa (Ninhydrinum, Ninhydrin,
CoHesOa4).

KonnyectBeHHoe omnpezaeneHue kKodenHa BBIMOMHSIIM MeTonoM Y D-creKTpopoToMeTpuu.
Jlnist aTOro OBUTa IpOBEICHA ITI0aIusl. XpoMaTorpaduiecKkre MsITHA, COOTBETCTBYIOIINE BEIIECTRY,
cockpeOany C TMOBEPXHOCTH IUIACTHH, SKCTPArdpOBAIM 3TAHOJOM, (DUIBTPOBAIM W JTOBOIWIN
00BEM 10 25 M. U3mepenus npoBoaunu Ha ciiektpodoromerpe UV7-METTLER, uto nmo3Bonuio
MOJIYYUTh BOCIPOM3BOAUMEBIE U TOUHBIE PE3YJIbTATHI.

[IpumeHéHHbIE METOAMKH Oa3upoBaNIKMCh Ha (APMAKONEHHBIX M TOKCHKOJOTHYECKHX
cranzaprax [1, 5, 7], uto obecrneunBano JOCTOBEPHOCTh U KOPPEKTHOCTh MOTYYEHHBIX JIAHHBIX.

Pe3yabTaTsl. B xo0/1e mpoBea€HHOr0 Hccae10BaHus ¢ MPUMEHEHUEM METO0/I0B TOHKOCTIOMHOMN
xpomatorpadpuu u Y®-crnekrpodoromerpun B obpasnax sHeprerudeckux HanutkoB Flash Up u
Plus 18+ mnocroBepno ycranoBieno Hamuuue kodewna (Coffeinum, Caffeine, CsHioN4O2) u
taypuHa (Taurinum, Taurine, C:HsNOsS), uTo moaTBep>kIaeT 3asBICHHBIA COCTAaB MPOAYKIIUH.
Metoa TCX 1mo3BoJIMII MOTYYUTh XpOMaTOrpapuuecKue 30Hbl, HICHTUYHbIC 3TAJOHHOMY pacTBOpY
Ko(erHa, YTO CBHJIETENBCTBYET O KOPPEKTHOCTU HCIIOJIb3YEeMOM METOAMKHU. XapaKTepHble MATHA
OTYETIIMBO MPOSABISINCH MOJ YD-u3inydeHueM INpu JJnMHaxX BoiH 254 u 366 HM, a Takxke Npu
00pabOoTKe HUHTHJIPUHOM, YTO MO3BOJIMJIO MPOBECTH KAUYECTBEHHYIO MIACHTHU(PHUKAIMIO BELIECTBA
JJa’K€ B CII0KHOW MaTpHIIE HAIIUTKA.

Llenpto NaHHOTO HCCIIENOBAaHUS ObUIa TNPOBEPUTH KOJMYECTBA BEIIECTB COCTABIISIIOIIUX
HanuTKa. KomudecTBeHHOe onpeneneHue MeToaoM Y dD-creKTpopoTOMETpUN TOKa3auo, 4YTO
coJiep;kaHue KoenHa B uccienyeMblx oOpaslax HaXxOAMTCS B Mpejaenax, OJU3KHX K 3HAYEHUSM,
yKa3aHHBIM Tpou3BoAuTeNssMUA. OJHAKO TMpPH  COMOCTAaBICHUM (AKTUUYECKUX JIaHHBIX C
MapKHpPOBKOW Ha YNAKOBKE OBbLIM BBISABICHBI OT/AEIbHBIE OTKJIOHEHUS, YTO MOXKET OBITh CBSA3aHO
KaK C TEXHOJIOTUYECKUMH OCOOEHHOCTSIMHU MPOU3BOJICTBA M KAYECTBOM CBIPhS, TAaK M C BO3MOXHOMU
Jerpajanyeil KOMIIOHEHTOB MPU XpaHEeHUH. AHAJIOTHYHbIE PE3YJbTaThl OTMEYAIUCH B 3apyOEKHBIX
UCCIIEIOBAHMSX, TJIe KOHLEHTpalus KodenHa B HHEpreTMKax BapbUpoOBajla B 3aBHCUMOCTH OT

NapTUU U YCIOBHUM XpaHeHus [6, 8].
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TaypuH, SBISIOUIHICS OTHUM U3 00s3aTEIHHBIX KOMIIOHEHTOB YHEPTETHUECKUX HATTUTKOB, 110
JUTEPATypHbIM JIaHHBIM BBINOJHAET (YHKIMHU OCMOpPEryJasTOpa M AaHTUOKCHJAHTA, a TaKxke
y4acTBYeT B PpEryJSIIMM KajdbIMEeBOro OOMEeHa W cTa0wiIM3aluu KIETOYHbIX MeMOpaH [6].
CunTtaercs, 4TO OH CIOCOOEH CMSr4aThb 4YacTh TOKCHUECKHUX 3(P(PeKToB KopeuHa, OAHAKO IPHU
BBICOKMX KOHIIEHTpAalMSIX U JJIUTEIbHOM YINOTPEeOJIeHUH TaypHHa BO3MOXKHBI HENpEICKazyemble
M3MEHEHUs B METa0OIMUECKHUX MPoIleccax, YTo TpeOyeT JaIbHEHIIHNX uccaeaoBanumii [9].

BakHO OTMETHTB, UTO KPOME OCHOBHBIX JIEHCTBYIOIIMUX BELIECTB, SHEPTETUYECKUE HAITUTKU
cojiepKaT BCIIOMOTaTeJIbHble KOMIIOHEHTHI, Takhe Kak KOHCEpBaHThl (copOaT kamusi, OeH30aT
HaTpUsl), KpacuTeiau M apomarusatopbl. COrNIacHO JUTEpaTypHBIM JAHHBIM, UX H30JIMPOBAHHOE
ynotpeOjaeHre B JOMYCTUMBIX KOHLEHTPALUAX OTHOCUTENIHbHO OE30MacHO, OJJHAKO B COYETAHUU C
KO(EHMHOM U TaypUHOM MOXKET BO3HUKATh CHHEPrHyecKUid 3(PpQeKT, yCUIuBaromuil TOKCUYECKYIO
Harpy3ky Ha opranusm [4, 10]. OcoGeHHO YyBCTBUTEIBHBIMUA K TAaKOMY BO3JCHCTBUIO SBIISIOTCS
MOJIPOCTKH M MOJOJbIE€ JIIOAH, KOTOpbIE Yallle BCEro SIBISIOTCS IIeJIEBOM ayJUTOpPHEl ITaHHBIX
MIPOJYKTOB.

ConocraBineHUe TMONYYEHHBIX [JaHHBIX C peE3yiabTaTaMHM AaHAJOTHMYHBIX HCCIEN0BAaHUN
MOATBEPXKIAET aKTyaJbHOCTh KOHTPOJISI KadyecTBa HDHEPreTHMUECKHUX HaNMUTKOB. Mcmomp3oBaHue
koMmIuiekca mMeTofioB - TCX u Y®-cnekrpodoromeTpun - o0ecrieunBaeT HE TOJBKO BBHISBICHHE

OCHOBHBIX OHOJIOTMYECKH AKTHUBHBIX BCIICCTB, HO W HUX KOJIUYCCTBCHHYIO OLCHKY C BBICOKOH
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TOYHOCTHIO M BOCHPOU3BOJAMMOCTBIO. ITH METOABI MOTYT OBITh PEKOMEHJIOBAHBI JJII PYTHHHOTO
MPUMEHEHHUST B TMPAKTUKE XUMHKO-TOKCHKOJOTHMYECKOTO aHaim3a, a TakkKe B paMKax
cepTU(UKAIIMOHHBIX UCTIBITAaHHI.

Takum 00pa3om, pe3ynbTaThl MPOBEAEHHOTO UCCIEAOBAHUS MOATBEPKAAIOT HEOOXOAUMOCTh
0ojiee CTPOTOTO KOHTPOJS KA4eCTBa JHEPreTUUYECKUX HAMUTKOB, TaK Kak Jake HeOOJNbIIne
OTKJIOHEHHSI B KOHIIEHTPAIlMd AaKTHUBHBIX KOMIIOHEHTOB MOTYT CYIIECTBEHHO TMOBJIMITH Ha
0€301acCHOCTh MX YIOTPEOJICHHUS.

3akirouenue. 1. IIpoBen€HHBII XMMHKO-TOKCHKOJIOTMYECKUN AHAIN3 HHEPreTUYECKUX
HanuTkoB Flash Up u Plus 18+ moareBepaun nammuue xodeuna (Coffeinum, Caffeine) u taypuna
(Taurinum, Taurine), 9T0 COOTBETCTBYET 3asBICHHOMY COCTaBY.

2. MeTto1b1 TOHKOCJIOMHOMN xpomarorpahuu U Y®-cnekTpodoTomeTpun
MIPOJIEMOHCTPUPOBAIU BBICOKYIO 3(PPEKTUBHOCTh M BOCIPOU3BOJUMOCTD NMPH HACHTU(UKALMUA U
KOJIMYECTBEHHOM ONPEIEICHUN JEHCTBYIOIINX BEIECTB.

3. CormocraBieHrue TONYYEHHBIX JMJaHHBIX € WH(OpMAIMeld NPOU3BOAMTENCH BBISIBUIIO
OTJICNIbHBIE OTKJIOHEHHS, YTO YKa3blBAeT HA HEOOXOJAMMOCTH PETYJSPHOIO KOHTPOJS KadecTBa
SHEPreTHUYECKUX HAIUTKOB.

4. Tllonmy4yeHHbIE pe3ynbTaThl MOTYT OBITH HCHOJB30BaHbl B (apMalleBTUUECKON U
TOKCHUKOJIOTHYECKON TPAKTHKE, a TakKe NMpU CepTU(DHUKAIIMOHHBIX UCCIICOBAHHUIX U pa3padOTKe
MpOQHUIAKTHICCKUX PEKOMEHJANNN JUIS CHIDKEHHUS TIOTCHIIMATBHBIX PHUCKOB, CBS3aHHBIX C

yrIOTpe6J'ICHI/IeM OHEPTCTUUCCKNUX HAITUTKOB.
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YK 615.33:582.998.2.
b.I'. BuOun Axkmasnarx, JI. Ipusanaka /I{Bapamnyau, P. llanmyram Pamacsamu, /Ixanadan
N.IL.
®dapmakoraosus xoHe ¢putodapmareBTruka kadenpace! J. AKIL dapmarus kommemxki,

Poxnann, Ootakamynn - 643,001, Tamunnany, YHaaictas.

A3EPATYM KOHU30JIN/ KAIIBIPAKTAPBIHBIH DTAHOJI
CbIF bIHABICBIHBIH MUKPOBKA KAPCbHI BEJICEHJALJIITT

Annomauyusn

Tepi xenmeeen Mukpobmapovly bacnauacvl 6016in Mabwiiadvl. Byn muxpoopeanusmoep
arcapakam (ke30elicox Hemece Xupypeusiivbik), Kyuik, 6ee0e 3am Hemece 6acmankvl mepi aypyiapol
Homuoicecinoe mepiHiy mymacmviebl Oy3bli2aHea OeuiH Ooaap 6eMmip cypemin mepice 3usiH
Kenmipmeuoi. Azepamym KOHUZOIUOIHIH HCANBIPAKMAPBIH HCEPSLNIKMI MYPEbIHOAD MUKPOOMbBIK
ungexyusiapovl emoeyoe Koaodaraowl. Ocvl acnekm 00UbIHUA OCbl OCIMOIKKe OYpblH Oacka
3epmmeynep JCypeiziimeceHOIKmeH, Oy 3epmmey YUIUHOPIIK NIACMUHAOA&bl manoay 20iCiH
Konoana omuipvin, INVITRO muxpobka xapcwl bencenoinicin anvikmay yuin azeratum conyzolides
9MAHON HCANBIPARLL CHIZLIHOBICHIHLIY, MUKPOOKA Kapcul OelceHOLNiciH 0azanay yuin Hcypeizinoi.
Konuzonuomi azepamym dcanvipakmapulilly 3mMaHol cbleblHObicbl anmbii cmagunoxokk, Candida

albicans, Pseudomonas aeruginosa-ea xapcol Mukpobxa Kapcwl OenceHOiiKkmi kopcemmi.
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Tyitin cesoep: Ageratum conyzoides; 5maHoN CbIZLIHOBICHL, MUKPOOKA Kapcbl OenceHOiniK,
mepi  ungexyusiapwl, Staphylococcus aureus;, Candida albicans; Pseudomonas aeruginosa;

YUTUHOPIIIK NIACMUHA 20ICI.

B.I'. Buoun Axmasinarx, JI. Ilpusanaka JIsapamnyau, P. lllanmyram Pamacsamu, /Ixanatdan
N.II.
Kadenpa papmakornozun u putodapmanestuku J.Oapmanepruueckuii komiemx CILIA, Poknenn,

Ootakamyna-643 001, Tamunnany, Unaus.

AHTUMHUKPOBHASI AKTUBHOCTDb 3TAHOJIBHOI'O DKCTPAKTA JINCTHEB
A3BEPATYMA KOHU30JIMJHOT O

Annomauus

Koowca sensemca npucmanuwem 0nsa MHO2UX MUKPOOOG. Dmu  MUKPOOP2AHUSMbL He
NPUYUHAIOM 8Peda Kodce, Ha KOMOPOU OHU 0Oumarom, 00 mex nop, noKa YeloCmHOCMb KONXCU He
byoem HapywieHa 6 pe3yivmame mpasmbvl (CAYUAUHOU UTU XUPYPSUHECKOU), 040208, NONAOAHUS
UHOPOOHO20 Meld UNU NEPBUUHBIX KONCHLIX 3abonesanuil. Jlucmvsa aszepamyma KOHU30AUOHO20
UCNONIL3YIOMCL. MECIMHBIMU HCUMENAMU NPU JleyeHUuu MUKpooHvlx ungexkyutl. Ilockonvky panee He
NPOBOOUNOCHL OPY2UX UCCIEO08AHULL D020 PACMEHUS 8 IMOM ACNeKme, HACmosuee UCCie008anue
ObLIO NPEONPUHAMO 051 OYEHKU AHMUMUKPOOHOU AKMUBHOCMU YMAHOILHO20 IKCMPAKMA TUCTNbE8
Azeratum conyzolides ona onpedenenus aHmumMukpoOHOU AKMUSHOCMU IRVIlF0 ¢ UCNOIb308AHUEM
MemoOdd aHAnu3a HA YUIUHOPUYECKOU NAACmuHKe. DMAHON08bIU IKCMPAKM JIUCMbes a3epamyma
KOHU30IUOHO20 NOKA3AA JYHUWYIO AHMUMUKPOOHYIO AKMUBHOCMb 6 OMHOUWEHUU 30JI0MUCTO20
cmaghunoxoxka, Candida albicans, cuneenounou nanouxu.

Kntouesvie cnoea: Ageratum conyzoides, 2maHONO08blL IKCMPAKM, AHMUMUKDOOHASL
akmuenocmy,; KodcHwvle ungexyuu, Staphylococcus aureus; Candida albicans, Pseudomonas

aeruginosa,; memoo YUIUHOPUYECKot NAACMUHKU.

B.G. Vibin Akshayanath, L. Priyanka Dwarampudi, R. Shanmugam Ramaswamy, Dhanabal
SP
Department of Pharmacognosy & Phytopharmacy, J.S.S. College of Pharmacy, Rocklands,
Ootacamund — 643 001, Tamilnadu, India.
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ANTIMICROBIAL ACTIVITY OF ETHANOLIC EXTRACT OF AZERATUM
CONYZOLIDES LEAF

Abstract

The skin is a haven for many microbes. These organisms do no harm to the skin where they
reside, not until integrity of the skin is breached by trauma (accidental or surgical), burns, foreign
body or primary skin diseases. Azeratum conyzolides leaf is used by the local people for microbial
infections. Since, there is no other previous study in this plant for this aspect, the present study was
undertaken to assess the antimicrobial activity of the ethanolic extract of Azeratum conyzolides leaf
for the determination of antimicrobial activity invitro using cylinder plate assay method. The
ethanolic extract of Azeratum conyzolides leaf showed better antimicrobial activity against
Staphylococcus aureus, Candida albicans, Pseudomonas aeruginosa.

Keywords: Ageratum conyzoides; ethanol extract; antimicrobial activity; skin infections;

Staphylococcus aureus; Candida albicans; Pseudomonas aeruginosa; cylindrical plate method.

Kaunpus B., noxrop JI. [Ipusaaka xapamnyam, noxkrop C.IL. Ixanatan
®dakynbTeT papMakorHo3uu u purodapmaneBTukun PapmMaleBTUYECKOro Kojuiemka uMeHu JIx
.C.C. (Bxonut B coctaB YHuBepcurera Jx.C.C.C., Maiicyp)

Poxnenn, Ootakamyna — 643 001, Tamunnany, Uaaus.

PABPABOTKA U OHEHKA HAHOKOMIIVIEKCA ®JIABAHOUJAOB ME/IN J1JIA
BOPbLBbI C 9CTPOT'EH3ABUCUMbBIM PAKOM

Abcmpakm

Hanoxomnnexc meou Ovbin cunmesupoean MemoooM Xeiamuposauus U OXapaKmepu3o8au
PA3IUYHbLIMU  CNEeKMPOCKONUYecKumMyu memooamu, makumu kaxk Y@, SAMP u UK, pazmep u
anemMeHmublll cocmae owiiu onpedeneHvl ¢ nomowpto HR SEM 6 couemanuu ¢ EDAX, a ¢ouzuueckue
ceolicmea, makue KaKk memnepamypa niasieHus U cmabuibHOCmy, ObLIU ONpeoeleHbl ¢ NOMOUbIO
DSC, TGA u Xeta-ananuza. AHMUOKCUOAHMHYIO AKMUBHOCIb ONPEOeisiU ¢ NOMOWBIO AHATU3A HA
nepeKucHoe OKUCIeHue JaUNU008, NPOMUBOONYX0Ne8yl0 AKMUBHOCMb INVitro ucciedosanu ¢
nomowwto SRB-ananuza na 3 paziuyHulx KiemoyHvlx aunusx paxa wevxu vamku (Hela, SiHa u
ME-180). Bviio obuapysiceno, ymo pasmep NONYYEeHHO20 HAHOKOMNAeKca mMedu cocmasnsem 224
HM. Hanoxomniekc meou npoOeMOHCMPUPOBAN CAMYIO  8bICOKYIO  AHMUOKCUOAHMHYIO U

AHMUICMPOCERHYIO AKMUBHOCMb NO CPABHEHUN CO cmaHdapmelM KeepyuenuHnom. OnpedeﬂeHue
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NPOMUBOONYX0NE60U aKmMueHocmu invitro ¢ nomowwto SRB-ananuza nokasano noeviuienue
yumomoxkcuunocmu 0o 72 wacog (p< 0,05).

Kntwuesvle cnoea: nanokomniekc —Meou;  Xelamuposawue;,  CHEKMPOCKONUUECKas
xapaxmepucmuxa, HR SEM; EDAX; DSC; TGA; anmuokcuoanmuas axmusHocms,; SRB-ananus;
NpOMuUBOONYXo1e6as akmusHocmy, pak weuxku mamxu, HeLa, SiHa; ME-180; yumomokcuunocms;
K6epyemuHn.

Kasunpus B, 1oxktop JI. [Ipusinka neapamnyau, gokrop C. I1. [Ixanadau
JIx dapmareBTUKAIBIK KOJUICIKIHIH (hapMaKorHO3us koHe ¢puTodapmareBTuka GakyinbTeTi

.C.c. (Ix.C. C. C., Maiicop) Poxmann, Ootakamynn - 643,001, Tamunaamy, YHIICTaH.

ICTPOI'EHT'E TOYEJIAI KATEPJII ICIKIIEH KYPECY YILIIH MbIC
OJIIABAHOUATHI HAHOKEIIIEHIH 93IPJIEY )KOHE BATAJIAY

AHnoamna:.

Mpbic nanokomnnexci xenammay 20icimer cunmesoenoi sxcame yiompaxynein, AMP ocone UK
CUAKMbL PMYPAL  CHEKMPOCKONUANLIK 20iCMepMeH CcUnammanowvl, eauemi MeH dJeMeHmmiK
Kkypamol EDAX-nen 6ipikmipineen HR SEM apxuvinel anblkmanosi, an 6aiky memnepamypacvl MeH
mypakmoinvlk cuakmol  Qusuxanviy Kacuemmep DSC, TGA owcone Xeta manoayvt apkwlibl
AHLIKMAN0bl. AHMUOKCUOAHMMBLK, OeNCeHOIIK TUNUOMEPOiH ACKbIH MOmbley manodayvl apKblibl
anvikmanowl, INVITRO icikke Kapcol Oencenoiniei dcamuvlp MOUHbL O0bIPbINGLIY 3  Mypii
arcacywanwix dcenicinoe (HeLa, SiHa srcone ME-180) SRB manoayul apkwinel 3epmmendi. Anvinean
MbIC HaHmoKewleHIniH monuepi 224 num exeHi anblKmanovl. Mvic Hanokomniexkci cmaHoapmmol
K68epyemuHMer CAalblCMbIp2aHoa ey Ho2apbl AHMUOKCUOAHMMbL JHCIHE ICMPO2eH2e Kapcbl
bencenoinikmi kepcemmi. SRB manoayvl apgvlivl invitro icikke Kapcol OeiceHOinicin aHbIKmay
YUMOYLIMMbLILIKMbIY 72 cagamka Oetiin sxcozapuvliagansbii kopcemmi (p< 0,05).

Tyiiin ce30ep: mvic HanOKewleHi, xerammay, cnexmpockonusiavly cunammama;, HR SEM;
EDAX; DSC; TGA; anmuoxcuoanmmulk Oencenoinik, SRB manoaywvl, icikke Kapcvl OenceHoinix;

arcamuip mounsl 00vipul; Hela,; SiHa, ME-180; yumoysimmulislK, K8epyemun.

Kavipriya V, Dr L. Priyanka dwarampudi, Dr S.P. Dhanabal
Department of pharmacognosy and phytopharmacy J.S.S.College of Pharmacy,
(A constituent college of JSS University, Mysore)

Rocklands, Ootacamund — 643 001, Tamilnadu, India.
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DEVELOPMENT AND EVALUATION OF COPPER FLAVANOID NANOCOMPLEX
FOR TARGETING ESTROGEN DEPENDENT CANCER

Abstract:

The nano copper complex was synthesized by chelation technique and characterized by
various spectroscopic methods like UV, NMR and IR, size and elemental composition was
determined by HR SEM coupled with EDAX and physical properties like melting point and stability
was determined by using DSC, TGA and Xeta Analysis. The antioxidant activity was performed by
anti lipid peroxidation assay invitro antitumor activity was investigated by SRB assay on 3 different
cervical cancer (HeLa, SiHa and ME-180) cell lines. The prepared Copper nano complex was
found to be in the size range of 224nm. The copper nano complex reported highest antioxidant
activity and high Antiestrogenic activity when compared with Standard quercetin. The invitro
anticancer activity using SRB assay showed increased cytotoxicity upto 72h (p< 0.05).

Keywords: copper nanocomplex; chelation; spectroscopic characterization; HR SEM; EDAX;
DSC; TGA; antioxidant activity; SRB analysis; antitumor activity; cervical cancer; HelLa; SiHa;

ME-180; cytotoxicity; quercetin

Axanyuw .P., lxkeanpakam Mbip3a.

®dapmMarieBTUKAIBIK Tanaay ¢akynbreTi, uti Tamilnadu JSS ®apmarus xomnemxi

PO3UTJIMTA3ZOHJATBI KOCITAJIAPJIBIH K¥YPAMbBIH AHBIKTAY

Anoamna

Maxkcamoi: 0apinik 3ammapovly Kayincizoieih Kammamacwyls emyoezi, HOPMAMuemik
cmanoapmmapobl CaKkmayodzvl HCaHe HCaHa 0dPINiK hopmyrarap meH 6HOIpiCmIK npoyecmepee
baunanvicmel macenenepdi weulyoeei poiine epekule Ha3ap ayoapa Omulpuln, GapmayesmuKaibly
OHIMHIY canacvlh OaKvblIayo0agvbl KOCNANApOblY KYPAMbIH AHLIKMAYOLIH OCin Kejle JHCamKaH
Maybl30bLIbIebIH 3epmmey. PapmayesmuKanbl KblzamMemmi 23ipiey, oHOIpy dHcaHe pemme) Ke3iHoe
0apinik 3ammapovl Mandayovly JHCIHe O0Napoasbl KOCNANApOblH KYPAMbIH AHbIKMAYObIH acd

Maybi30bl MAHBI30BLILIZLIH AMAan omin, 0IPINiK 3ammapobly OcCin Kele HCAMKAH OHOIPICI JcoHe
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HOPMAMuemix mananmapovl Kamayoamy Hca20aublHOA OHIMHIY CANnAcvlH, Kayincizoici mew
MUIMOLNIZIH KAMMAMACHL3 em) YuliH HAKmMbl CAHObIK MAn0Aay Kadcemmicii aman emmi.

Mamepuanoap men adicmep: oyn 3epmmeyoe Phenomenex® CI18 bazanvin (Ouamempi 250 x
4,6 mm, 5 MKM) cmayuoHapivlk ¢haza peminoe KOA0AHA OMbIPLIN, HCOLAPLL MUIMOI CYUbIK
xpomamoepagus  (HPLC) a0ici xondauwinowl. Keinowcvimanvl  gaza 1 ma/mun  agvin
AHCLIIOAMObIZbIMEH Depinemin cy MeH ayemoHumpuioiy KOCNACLIHaH MYPObl. YIbMPAKYAIH CIYNEeH]
anvikmay 228 HM moakvin Y361HObIEbIHOA HCYPRi3indi dicane yacinep 20 MKI UHbeKYUs apKblibl
eneizindi. Mynoai HPLC xoughueypayuscol ananumuxkanivlk npoyedypa yuin Kaxcemmi 061y dHcaHe
CAHOBIK MYMKIHOIKMepOi KamMmamacwlz emeoi. 3epmmeyoe manoay Yuin sHcoeapbl muimoi CYublK
xpomamoepagus (HPLC) 20ici Kondanwinovl. beximineen ¢gaza Phenomenex CI8 b6azanvt 60100bl
(Ouamempi 250 x 4,6 mm, 5 mxm). XKoiwicoimanvr gpaza 1 ma/mumn agvii HCbLIOAMObIZHIMEH
bepinemin cy MeH ayemoHumpuioiy KOCNACLIHAH mypovl. Yaeini eneizy ywin 20 MK1 unvexyus
kenemi navoananvinovl. byn HPLC KoHOwIp2bicbl 60121camObl AHATUMUKATILIE MAKCAMmMap Yuli
Kasxxcemmi OOy HcaHe AHLIKMAY MYMKIHOIKIMEPIH KAMMAaMAChl3 emmi.

Homuowcenep: zepmmey poszyeacmamun (ROS) npenapammapvinoasel bikmumanr KOCHAHbI
2,4-mempaoeoxcuypuounoi (2,4 TD) anvikmayza dcane canowviy anvikmayza 6asvimmanzan. ROS
acone 2,4 TD cunammay ywin HK cnexmpockonusicbl KONOGHBIIObI, OHbIY CHEKMPIIK
uHmepnpemayusnapsl Kecmenepoe kenmipineen. Yaompaxynein cnekmpockonus 2,4 T/ scone ROS
epimindinepiniy 100 mxe/mn Ynompaxkynein cnekmpiepin Koioany apkwvlivl 228 HM MOJKbIH
Y3bIHOBIRBIHOARbL U30COECMUKANBIK HYKMeHI aHbIKmaodsl. Byn monkvlin Y3uIHObI2bl OHBIH JHCAKCH
CiHYIHe JicoHe MUHUMANObI Keodepzilepee OQUIAHLICMbL AHLIKMAY Yuin manoanovl. Ketiinnen
KOCNanapowvly KYpambli AHbIKMAY YWIH 0Cbl MOIKbIH Y3bIHObIeblH Konoanamwin HPLC cezimman
a0ici acacanovl. 3epmmeyoiy makcamvl 0IPLNIK 3ammapovly Kayincizoiei MeH canacvli bazanayea
viknan ememin KKK-oa 2,4 TJ[ aumvikmay meH caHOblK aHbIKMAYOblY GANIUOAYUSIAHRAH
AHATUMUKATILIK, 20ICTH 23ipiey 0010bL.

Kopvimuinowvi: oyn sepmmey poszysacmamunoeci (ROS) bencendi xocna peminoe 2,4-
mempaodeokcuypuounoi (2,4 TD) commi anvixmaowl scane canovlk mypoe anvikmaosl. Ich Q3B(R2)
HYycKaynapvina catxec azipareneen HPLC a0ici bencendi ghapmayesmuxanvix unepeduenmme (API)
ocvl  bailianvicmsl Kocnavvl (RI) 6axvinay «kesinoe KapanaublMObLIbIKMbL, O0dN0IKMI  JHCoHe
cezimmanovikmol kopcemmi. Ilomenyuanovl KamyepoeeHOik acepoi Kepcememin KYPulibLMObIK
manoaynapea  Kapamacmawd, — wiekmi — OeHeeuoe2i  miKeHeKmepz2e  ApHANRAH — CKPUHUHZ
KaHyepo2enIinikmi anvikmagaw s#ok. byn adic apkwvinet 99,375% ROS sxcmpaxyusicet anviHobl, o

2,4 T.c. C., Kocnanapowvly canvl pykcam emineer uwiekmepoe 6010vl. Kenmezen usuxa-xumusinvig
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adicmep KOCNAHbIY KYpbLIbIMbIH pacmaosvl. ROS aunvikmay KesinOe cenekmueminik neH
ce3iMmanoviKmol Kepcememin OY1 0dNel0eHeeH AHATUMUKAILIK MaCciiol  0api-0apmeKkmepOin
Kayincizoiein 6azanayovly muiMOiliciH apmmslpa Omvipsin, apmayesmuKaiblk npenapammapovly

canacvli 6aKwlLIAy NPoYedypaIapblHOa YHeMi Koroany2a 60a1aobwi.

Axanym .P., I:keiianpakam MP.

dakynbTeT GpapMaleBTUYECKOTO aHak3a, hapMaleBTHUSCKUN KOJUICIXK |SS YTH TAMUIIHALY

OIIPEJEJIEHUE COJAEPKAHHUS MPUMECEHN B POCUTJIUTA3OHE

Annomauus

Ienv: H3zyuums pacmywee 3HaueHue onpedeneHusi COOEPICAHUs. Npumecell 6 KOHMpoie
Kauecmea ghapmayesmuyeckol npooyKyuu, yoeaiug ocoboe SHUMAHUe e20 poau 6 obecnedeHuu
be3onacHocmu 1eKapcmeeHHbiX CpeoCms, CoON0OeHUU HOPMAMUBHBIX CIMAHOAPMO8 U peuleHUn
npobnem, CeA3AHHLIX C HOBLIMU JEKAPCMEEHHbIMU — (POPMYIAMU U  NPOU3BOOCHBEHHBIMU
npoyeccamu. I[loduepkHyms Kpumu4eckyr) 6adCHOCMb AHAIU3A JeKAPCMBEHHbIX CPeoCcme U
onpeoeneHus coO0epi*Canus npumecel 8 HUX Npu paspabomie, NPOU3BOOCMBE U Pe2yIUpOSAHUU
Gapmayeemuueckou OesimenbHOCMU, NOOYEPKHYE He0OXOOUMOCMb MOYHO20 KOIUYECHBEHHO20
ananuza 011 obecneyeHus Kavecmea, Oe3onacHocmu u dQdexmueHocmu NPoOYKYuu 8 yCl08Usx
pacmywe2o 6binycKa J1eKapPCMEEHHbIX CPEOCME U YHCECMOYECHUSL HOPMAMUBHBIX MPeOoBaHUII.

Mamepuanvt u  memoovl: B O0aHHOM — UCCIEO08AHUU — UCNONL3OBAICH — MEmOoO
8bICOK03Ghhexkmuenoll  sncuokocmuou xpomamoepaguu (BOKX) ¢ ucnonvzosanuem KonoHku
Phenomenex® CI18 (250 x 4,6 mm 6 Ouamempe, 5 MKM) 6 Kauecmee HeNOOBUICHOU ¢ha3vl.
THoosudcnas aza cocmosinia uz cmecu 600bl U AYEMOHUMPUILA, NOOABAEMbIX CO CKOPOCHIbIO
nomoka 1 ma/mun. Y®-oemexyuro nposoounu npu oaurne 60aHvl 228 HM, a obpazyvl 6600uUNU C
nomowwto unvekyuu oovemom 20 mxn. Takas kongueypayus BOIKX obecneuusaem neobxooumsie
B03MOJCHOCIU  pA30eNeHUsi U KOJIUYEeCMBEHHOU OYEeHKU ONA AHAIUMUYecKol npoyedypsl. B
uccredosanuu  ONisl  AHAAU3A  UCHONIL30BAINCS MEmoO  BblCOKOIPDEKMUBHOU  HCUOKOCMHOU
xpomamoepagpuu (BOIKX). Henoosusicnoii gpazoui cuyscuna xonronka Phenomenex C18 (250 x 4,6
mMm 6 Ouamempe, 5 mkm). [loosudsxxcnas ¢haza cocmosna uz cmecu 600bl U AYEMOHUMPUIA,
no0asaemvix co ckopocmvlo nomoxa 1 mi/mun. /lemekmupoganue npo8oouLocs npu OiuHe G0JIHbL

228 um. J{nsa esedenus npobwl ucnonv3osancs oovem unvekyuu 20 mxa. JJannas ycmanoska BOKX
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obecneuusana HeoOX00UMble B03MONCHOCIU paA30eNeHUs U 0eMeKMUuposanus 0isi NPeonoaazaemvlx
AHATUMUYECKUX Yelel.

Pezynomamui: Hccnedosanue 0Ovl10 coOCpedOmoueHo Ha BblaGleHUU U KOAUYECHBEHHOM
onpedenenuu 2,4-mempadeoxcuypuourna (2,4TD), nomenyuanvHou npumecu 6 npenapamax
posysacmamuna (ROS). /s xapaxmepucmuxu kax ROS, max u 2,4TD 6vina ucnonvzosana HUK-
CNEKmpOCKONusl, CneKmpaivhble UHmMepnpemayuu Komopou npuseoensvt 6 mabauyax. YO-
CHEKMPOCKONUsL 8bIABUNA U30COECMUYECKYI0 MOYKY HA ONuHe GOHbl 228 HM nymem HAl0NMCeHUs
Y®-cnexmpos 100 mxe/mn pacmeopos 2,4T/ u APK. Oma onuma 6onHvl Oviia 6blOpaHa 0.4
0emeKmupoBanusl U3-3a ee Xopouie2o NO2L0WjeHUs U MUHUMATbHBIX nomex. Bnocieocmeuu Ovin
paspaboman yyscmeumenvuviii memoo BOIKX, ucnonvsyrowuti smy 01uny 601HbL 015 onpeoenenust
cooepoicanusi  npumeceil. Llenvio  uccrnedosanus  Ovlio  paspabomamv  BANUOUPOBAHHBLIL
aHanumuyeckuli Memoo obHapydceHus u Konuvecmaennozo onpeoenenus 2,47/ 6 ADK, komopuwiii
cnocobcmeosain 6vl oyenke Oe30NACHOCMU U KA4ecmaa 1eKapCmeeHHbIX CPeoCms.

3akniouenue: 5mo uUccieo008anue YCNeulHo 6blasUlo U KOAUYeCMBeHHO onpedenuno 2,4-
mempaoeoxkcuypuoun (2,4TD) 6 kauecmge axmugHou npumecu 6 pozyeacmamutne (ROS).
Paspabomannviii  memoo  BIKX, coomeemcmeyiowuii  pexomenoayusm ICH  (Q3B(R2),
NPOOEMOHCMPUPOBAT NPOCMOMY, MOYHOCMb U GOCHPUUMHUBOCNL NPU  MOHUMOPUH2E SMOU
cesazannol npumecu (Rl) 6 axmuenom papmayesemuueckom unepeouenme (API). Hecmomps ma
CMPYKMYPHBIU AHANU3, CEUOCMEeNTbCMBYIOWULL O NOMEHYUATbHOM KAHUEPO2eHHOM B030elicmeul,
CKpUHUHZ HA Haluyue 3a3yO0pun Ha npeoeibHOM YpoeHe He 8blasull Kanyepozennocmu. C nomowbio
amozo memoda ovino noayuerno 99,375%-noe uzsneuenue APK, cocmasnarowee 2,4m.o., npu smom
KOIUYeCmeo npumecell Haxoouliocb 6 OOnycmumvlx npeoenax. Mmuozouuciennvie ¢usuxo-
Xumuyeckue mMemoobl NOOMEEPOUNU CMPYKMYPY Apumecu. Imom NpoSepeHHblll AHATUMUYECKUL
noo0xo0, NpoAsIAWUL U3OUPpaAmMenbHOCMb U Yy8cmeumensHocms npu gviasieHuu ADK, moocem
Pe2YIAPHO NPUMEHAMbCS 8 Npoyedypax KOHMpOis Kawecmed ¢hapmayesmuyeckux npenapamos,

noevsluta 3¢¢€Kmu6HOCWlb OYEHKU bezonacnocmu JIeKapCmeeHHblX cpedcm@.

Dhanush .R , Jeyaprakash Mr
Department Of Pharmaceutical Analysis, Jss College Of Pharmacy, Ooty Tamilnadu

IMPURITY PROFILING ON ROSIGLITAZONE
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Abstract

Objective: To examine the growing significance of impurity profiling in pharmaceutical
quality control, focusing on its role in ensuring drug safety, meeting regulatory standards, and
addressing the challenges posed by new drug formulations and manufacturing processes. To
highlight the critical importance of drug analysis and impurity profiling in pharmaceutical
development, manufacturing, and regulation, emphasizing the need for accurate quantitative
analysis to ensure product quality, safety, and efficacy in the face of increasing drug introductions
and stricter regulatory requirements.

Materials and methods: This study utilized a high-performance liquid chromatography
(HPLC) method with a Phenomenex® CI18 column (250 x 4.6 mm in diameter., 5u) as the
stationary phase. The mobile phase consisted of a water and acetonitrile mixture, pumped at a flow
rate of 1 ml/min. UV detection was performed at 228 nm, and samples were introduced via a 20 ul
injection volume. This HPLC configuration provided the necessary separation and quantification
capabilities for the analytical procedure. The study employed a high-performance liquid
chromatography (HPLC) method for analysis. A Phenomenex C18 column (250 x 4.6 mm in
diameter, 5u) served as the stationary phase. The mobile phase consisted of a mixture of water and
acetonitrile, delivered at a flow rate of 1 ml/min. Detection was performed at a wavelength of 228
nm. Sample introduction utilized an injection volume of 20 ul. This HPLC setup provided the
necessary separation and detection capabilities for the intended analytical purpose.

Results: The study focused on detecting and quantifying 2,4-Tetradeoxyuridine (2,4TD), a
potential impurity in Rosuvastatin (ROS) medications. FTIR spectroscopy was used to characterize
both ROS and 2,4TD, with spectral interpretations provided in tables. UV spectroscopy identified
an isosbestic point at 228 nm by overlaying UV spectra of 100 ug/ml solutions of 2,4TD and ROS.
This wavelength was selected for detection due to its good absorption and minimal interference.
Subsequently, a sensitive HPLC method was developed using this wavelength for impurity profiling.
The research aimed to establish a validated analytical method for detecting and quantifying 2,4TD
in ROS, contributing to the assessment of drug safety and quality.

Conclusion: this study successfully detected and quantified 2,4-Tetradeoxyuridine (2,4TD) as
a reactive impurity in rosuvastatin (ROS). The developed HPLC method, compliant with ICH
Q3B(R2) guidelines, demonstrated simplicity, accuracy, precision, and sensitivity in monitoring this
related impurity (RI) in the active pharmaceutical ingredient (API). Despite structural analysis

suggesting potential carcinogenic effects, NICKING test screening at the qualifying limit showed no
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carcinogenicity. The method achieved a 99.375% recovery of 2,4TD in ROS, with the impurity
quantity falling within acceptable limits. Multiple physio-chemical techniques confirmed the
impurity's structure. This validated analytical approach, exhibiting selectivity and sensitivity in
identifying ROS, can be routinely applied in pharmaceutical quality control procedures, enhancing

drug safety assessments.

Acamosa HI.A., FOaaames 3.A., Aonyxanukosa H.O.
TamkeHT hapmaneBTUKANBIK HHCTUTYTHI, TallIKeHT Kanackl, ©30ekcTan PecmyOmamkacsl
BUAOJIOTUANBIK CYUBIKTBIKTAPJIAH BOJITHII AJJBIHFAH ME®EJPOH
MEH METAM®ETAMUWHAI I'X-MC 9AICIMEH AHAJIN3JIEY 9JAICTEMECIH
I3IPJIEY
Anoamna

Byn makanaoa cunmemukanvlk nCUXOCMumMynsamopaap - megeopon men memamgpemamunHiy
Kacuemmepi, COHOQU-aK 01apovl OUONIOCUANILIK 00beKmiiepoeH 00NN any JHcoHe CIUKeCmeHOIpy
YWin  ocozapvl  muimoi - cyuvlkmuly  xpomamozpaguscein (KCX) manoay a0icin  a3ipney
Homudcenepi Kenmipineen. 3epmmey OapvicblHOa KaW, 33p, 0ayblp ceKindi OUONO0SUANIbIK
HbICaHOApOan OONIHIN aNbIHRAH 3ammap CcmaHoapmmol Yicinepoiy KoMeziMeH aHbIKMAlobL.

3epmmeynepoe azipnreneen a0icminy Hco2apvl 0N0IK NeH Ce3iMMAanIObIKKa Ue eKeHOIel aHbIKMAlobl.
Tyiiin  ce30ep: meghedpon, memamgpemamun, CUHMEMUKANLIK —eCIpmMKi  3ammap,
Xpomamozpaghus, yblmmsl acep emy, com-meOUYUHAIbIK Capanmamd, Ho2apvl MUiMOi CYUbIKMblK

Xpomamozpagusi.

Asamova Sh.A., Yuldashev Z.A., Abdukhalikova N.U.
Tashkent Pharmaceutical Institute, Tashkent city, Republic of Uzbekistan

DEVELOPMENT OF A METHOD FOR ANALYZING MEFEDRON AND
METAMPHETAMINE, IDENTIFIED FROM BIOLOGICAL FLUIDS, USING THE GX-
MS METHOD.

Abstract
This article presents the properties of synthetic psychostimulants - mephedrone and

methamphetamine, as well as the results of developing a high-performance liquid chromatography
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(HPLC) analysis method for their isolation and identification from biological objects. During the
study, substances isolated from biological objects such as blood, urine, and liver were identified
using standard samples. The research has established that the developed method has high accuracy
and sensitivity.

Keywords: mephedrone, methamphetamine, synthetic narcotic drugs, chromatography, toxic
effects, forensic medical examination, highly effective liquid chromatography.

Acamoga LI.A., FOagames 3.A., Aogyxaaukoa H.VY.

TamkenTckuii hapmaneBTHUECKU HHCTUTYT, T. TamkeHT, Pecybnuika Y30ekucran

PASPABOTKA METOJUKU AHAJIN3A ME®EJIPOHA U METAM®ETAMUHA,
BBIJEJEHHBIX U3 BUOJOTMYECKUX ) KUJIKOCTEA METO/I0OM B2XKX.

Annomauus

B Oamnnoii cmamve npedcmagieHvl CEOUCMBA CUHMEMUUECKUX NCUXOCMUMYTIAMOPOS -
MegheOpona u memamghemamuna, a makdce pe3yibmamvl pazpadoOmMKu  Memood aHAIU3dA
8bICOKOdGhhexkmuenoli  xncuokocmuas — xpomamoepaguu  (BOKX) o0na  ux ewvidenenus u
uoenmughuxayuu u3 6uosocUYecKuUx 00vekmos. B xode uccnedosanus eujecmea, evloeseHHble U3
OuoIOZULEeCKUX 00BbEKMO8, MAKUX KAK KPOBb, MOUA U NEeYeHb, ObliU UOCHMUDUYUPOBAHLL C
HOMOWbIO CIAHOAPMHBIX 00pa3yos. B ucciedosanusx ycmanoeieHo, ymo papabomanHblil Memoo
obnadaem 8blCOKOU MOYHOCMbIO U YYECMBUMETLHOCMBIO.

Knwouesvie cnosa: megedpon, memampemamun, cuHmemuieckue HAPKOMUUECKuUe
cpedcmea, xpomamoepagus, moxcuieckoe gozoelicmeue, Cy0eOHO-MeOUYUHCKAs IKCHepmu3a,

8b1COK0IheKMUBHAS HCUOKOCMHAS XpOoMamozpadus.

AkTtyanabHocTh: [Io maHHBIM BeceMupHON OpraHu3anuy 31paBOOXPAHEHUS W YIIpaBICHUS
Opranuzannun O6beauHeHHbIx Harmil mo 60pb0e ¢ HapkoMaHUel U MPO(QUIAKTUKE MPECTYIHOCTH
(UNODC), 6onee 70% cmepreii, CBA3aHHBIX C BEIIECTBAMU aM(ETaMUHOBOTO psiAa, MPOHCXOMASAT
W3-32 HENpPaBWIBHON MO3WPOBKH, YIIOTPEOJEHHS] CMENIAHHBIX BEIIECTB M HECBOEBPEMEHHOTO
OKa3aHMs MEIUIMHCKOM rmoMontu| 1].

N3zyuenne medenpona u MeramdperaMuHa ¢ TOUKH 3PEHUS TOKCHKOJIOTHYECKOM XUMHU U

Cy2[€6H0ﬁ TOKCHUKOJIOTHUH B HACTOAIICC BPCMA SABJISACTCA aKTYyaJIbHBIM. OTO0 CBSI3aHO C TEM, 4TO O3THU
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BELIECTBA OKA3bIBAIOT CUIIbHOE HEHPOTOKCHMYECKOE BO3ACHCTBHE HA OPraHU3M UYE€JIOBEKA, BbI3bIBAS
TSDKENbIE IATOJOTUYECKUE W3MEHEHHS B CEPAECYHO-COCYIUCTOM, HEPBHOM CHCTEMax U JAPYrux
BaXHbIX opraHax [2]. B cBsf3u ¢ TeM, 4TO MX TO3MKOKMHETHYECKHE U TOKCHKOAMHAMHYECKUE
CBOMCTBA [0 KOHLIA HE M3y4YCHbl, B MEIUIMHCKON IpaKTHKE CYyLIECTBYeT psa HpodieM B
NPaBUJIHLHOM BBISIBJICHUU U JICYCHUHU clydaeB MHTOKcukamuu [3]. B To xe Bpems B PecnyOnuke
VY306eKkucTan Bo3pacTaeT MOoTpeOHOCTh B pa3padOTKe TOYHBIX, HAJICKHBIX M BHICOKOUYBCTBUTEIBHBIX
COBPEMEHHBIX AHAJUTMYECKMX METOJOB JJIs BBIICJEHUS W aHaJIuW3a OSTUX BELIECTB U3
OMOJIOTNYECKUX JKUIKOCTEH (KpOBH, MOYM) U TKaHel. [ToquepkuBas Ba)KHOCTb TaKUX METOJIOB, KaK
BbIcOKO3(ekTuBHAs  xuakocTHas  xpomarorpadus (BOXX), razoxpomarorpadus-macc-
cuektpomerpust (I'’X-MC) B TOKCHKOJOTMYECKOW XMMHMHM U CYAEOHO-MEAMIIMHCKON 3KCIEPTHU3E,
MOKa3aHO, YTO MPH WX TNPUMEHEHUU B CyAeOHO-MEAMIIMHCKOW OJKCHIEepPTH3e U KIMHHYECKOU
IPAKTUKE B AUArHOCTUYECKHX LIEIIX MOKHO MOJYYUTh HEOOXOAMMbIE pe3ysbTaThl [4].

Ilenpto  uccnenoBaHus — sBIseTcs  pa3paboTka MeToAa aHanu3a MedeapoHa u
MeTaMm(deTraMiHa, BBIIEICHHBIX M3 OHMOJIOTMYECKUX >KHUIKOCTEH, METOJIOM Ta30-XpoMaTo-Macc-
CHEKTPOMETPUH.

Marepuanbl M MeTOAbl. AHAJIM3bl IPOBOJAMWINCH HA BBICOKO3((EKTUBHOM KHUIKOCTHOM
xpomatorpape SPD-M20A Agilent Technologies 1260, ocnamennom Y®-perekropom DAD c
mnoamatpuneir LC-20 Prominence. Ilpomecc cOCTOUT M3 YEThIPEXKaHAIBHOI'O TI'PaJUEHTHOTO
Hacoca, MPEeTHA3HAYEHHOTO JUTS paboTsl o1 BBICOKUM JTaBJICHUEM, Y-
CIEKTPO(OTOMETPUUECKOTO JeTeKTopa ¢ AIMHON BodHBI 190-360 HM, M3MepHUTenbHOrO npubdopa
"Rheodyne" oObemom 20 MKJ, MHXEKTOpa M XpoMaTorpaduueckoil komoHku. VccrnemoBaHus
MIPOBOAMIINCH B CIEAYIOIIUX YCIOBUSX:

- XpoMarorpaguueckasi cTajbHasi KOJOHKa, 3anoiaHeHHas copbentom Perfekt Sil 300 ODS
C18 c pa3zmepoM gactuil 5 MkM, pazmepoM 150 x 4,6 mm;

- MoJIBMKHas (aza: aneToHuTpui-0ydepnsiil pactsop (50:50);

- pacxoJl BOCCTaHOBUTEIHHOM (a3bl - 0,500 mi/mMuH;

- 00beM oOpasma i aHaim3a 20 MKIT;

- JUTMHA BOJIHBI JIETEKTOpA:

- MedeapoH u 1 265 HM;

- 256 HM 1151 MeTaM(peTaMIHa;

- IPOJAOJKUTENBHOCTD aHaIn3a 12 MUHYT.

12
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Pe3yabTaThl W BBIBOABI: IS pa3pabOTKU MeETOJa BBIACICHUS aMPETaMHHOB U3
OMOJIOTUYECKUX KHUJKOCTEH HCIOJIB30BAIM METOJA dKCTPAKUMU MedenpoHa u MertamderamMuHa U3
BOJIHOU CpEIbI.

s ananuza B3sum 10 M1 MO4YM ¥ 5 M1 KpOBH, J00aBHIIM 5 MJI pacTBOpa, coaepskamero 1
Mr/mu Medenporna U MetampeTaMHHa, ¥ OCTaBWJIM Ha 2 4aca. 3aTeM K MOJEIbHBIM 0Opa3iam
noGasisu OyepHbIil pacTBOp, MPUTOTOBJICHHBINA C TOMOIIBIO pacTBopa ¢ukcanana ¢ pH 4,01 u
ycranasnuBainu pH 4,0. K cmecsam nobasnsuim 2 mu 25% pactBopa cynbdara ammonus U 10 mu
JTHIIalleTaTa U BCTPAXUBAIM B TeueHHe 10 MUHYT Ha MEXaHHYECKOM BCTpsXUBarese. 3aTeM ero
nenTpudyrupopau B reueHue 5 MuHyT (3000 06/MUH) ¢ TENBI0 OCAKACHHS OCIIKOBBIX BEIICCTB B
cMmecu. M3 BOOHOrO ClOd OTHEISUIM OPraHMYECKHWM CJIOW, OCTaBLIMKCS BOJHBIA  CJIOH
JKCTparupoBaiu emie 2 pasza 10 mi 3THIanerara u 3aIMBaIl OPraHUYECKUM CII0M. DTHIIalleTaTHBIE
OKCTPAKThl OOBEAMHSIM, MPOMyCKanu uepe3 (GUIbTPOBAIbHYIO OyMary, colepikamlyro 5 T
0e3BO/IHOI conu cynb(dara HaTPHs U MPEIBAPUTENILHO CMOUYEHHYIO PACTBOPUTEIIEM, M BhIMTAPUBAIH
buIBTpaT 0 CyXOoro ocratka. J[is pacTBOpeHHs CyXoro octatka B 5 mi 96% 3THIIOBOTO CIIUPTa U
OYHCTKH OT MIOCTOPOHHMX BEILIECTB METOJIOM TOHKOCIOIHOK Xpomartorpaduu (TCX) u3 Hero B3sum
1 MI ¥ OMECTWJIM Ha CTapTOBYIO JIMHUIO XpoMmaTorpaduueckoil miacTUHKU. 3aTeM MPOBOAMIN
xpomatorpadupoBaHue B KaMmepe, cojeprkaiieil cmecb 25% pacTBOp ATHIOBOTO CHUpPTa-aMMHUaKa
(100:1,5), BeicKaOMMBaIK COPOCHT M3 00JIACTU HA TJIACTUHKE M AJIIOMPOBAIA €0 2 MJI ATUIOBOTO
cnupTa. DnyaT (QuIbTpoBaIM B MEpPHYIO KOOy eMmKocThio 10 Mi U goBoauiu 10 MeTku 96%
STHJIOBBIM CIUPTOM. XpoMaTorpaduiecky OUUIEHHOE U3BICUCHNE aHau3upoBanu metoaom [ X-
MC, onrcaHHBIM BBIIIE.

PesynpTathl mpencTaBieHsl B CIIEAYIOMINUX pUCYHKaX 1-2

3 MF and MTA #13 [manually integrated] MF gon UV VIS 1 WWL:256 nm
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Pucynok 2. XpomaTtorpamma medeapona (a) u Meramgeramuna (0), BblieJIeHHbIX U3
MOYH

[Ipu cpaBHEHHH pe3yIbTATOB, MOJYYECHHBIX TPU AaHAIU3€ MOJCIbHBIX OOBEKTOB CO
CTaHJIApPTHBIMU OOpa3laMu BEIIECTB, OBLJIO OOHAPYKEHO HAIWYHE MAacC-CIIEKTPOB M HOHHBIX
(dbparMeHTOB, XapaKTePHBIX I MedeapoHa U MeTaMpeTaMHIHA.

[TorydeHHBIE pe3yNbTAThI MTOKA3alu, 4To pa3zpadoTanubii Meton BOXKX mis onpenenenus
MedenpoHa U MeTraMmderamMrHa B OHMOJIOTMYECKHX OOBEKTaX SBISETCA BBICOKOCEIEKTUBHBIM,
YYBCTBUTEIBHBIM M OBICTPBIM. BO3MOXKHOCTE omnpejieneHusi HeOOMbIINX KOJIMYECTB aM(eTaMHUHOB
U UX MeTabOJIUTOB C NOMOIIbI0 ATOrO0 METO/AAa HMMEET aKTyallbHO€ 3HauyeHue ajs CyneOHO-

XUMHYECKON IKCIIEPTHU3BI.
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Ionarap Cymmura Apymyram, C. Ilpusiaxapmmsu
®dapmakoruosus xxoHe ¢putodapmanus kabeapacsl, JSS dapmanus komienxki, JSS xoraper Oinim

’KOHE FBUIBIMU 3epTTeysep akaaeMusicol, YTu - 643001, Tamunnany, YHaicTaH.

OCIMJIK TEKTEC TAJIAKTOTEH/II IPENTAPATTAP/BI )KETKI3Y ’KYWEJIEPTHIH,
KAHA BYBIHBI: KAYHICI3AIKTI, BUOKETIMAIJIIKTI ’)KOHE KJIMHUKAJIBIK
THUIMALJIIKTI APTTBIPY

Anoamna

Jlakmayus scemxinikcizoiei anamvly OeHcaynvigvl Yulin npodiema 0601vin madwvliadvl, OYi
emwex emizyoi epme mokmamyaa oKeneoi. JJOMNepuooH JHCIHe MEMOKIONPAMUO CUSKHIbL
D apmaxonocusnvlK, 2anakmozeHOiKk azeHmmep muimoi, OIpax dcanama acepiepmeH UIeKMen2eH.
Phyllanthus niruri, payemo3owr cnapowca, Trigonella-foenum graceum scone Foeneculum vulgare
CusKmsl  OCIMOIK ~ 2ANIAKMO2eHOepi  CMAaHOApmmul  2AJ1AKMO2eHOepOiy  JHcaHama acepiiepiHe
batilnanvicmel KebOipek mauviman. bipax kebinece onapovly epiciwmizi, me3 bvlObIpaybl JHCIHE
ouoscemimoiniei Hauap 60a2aHOLIKMAH 01apobl Koioawny wexkmeyni 6oaovl. Ocviratiwa, PubMed,
SCOPUS owcone Science direct-men nponakmuh, OCiMOIK 2anakmozenoepi, JIUunocomanap,

HAHOMEXHON02UANAp CUSIKMbL KLIM €030epli KOI0aHad Omulpbin, COHebl Oacwlibimoapowvt (2020-
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2025) manoay apkwiivl a0ebuemmepee dHcan-dicakmol wiony cacanovl. Conevl 3epmmeyiep
KepcemkeHoel, Oy1  (apMaKkoKuHemukaivlk  Kedepeinepldi — JceHy — YuliH — JUNOCOMANAp,
Gumocomanap, HAHOIMYNbCUANAP IHCIHE HAHO2ENbOED CUSKMbL JHCAHA OVbIH JHCemKi3y dicylienepi
azipnenyoe. bByn oicyiienep mypakmviivlKmsl apmmoulpy, ACKA3AH-IUEK HCOIOAPLIHbIY CIHYIH
aHcakcapmy dncane OaxblIaHamuvli O0Camy apKblibl 003AHLIH ©32ep2iumicin momeHoemy Ke3inoe
MAKCuManovl mepanesmix muimoinikmi xammamacwolz emeoi. Convimen xamap, OYi JHCemKizy
Jicylienepiniy  eviiviMu  Heeiz0emeci npoaakmun peyenmopwi, EGFR peyenmopwvl ocone D2
AHMA2OHUCTMIK Peyenmopul CUSKMbl MOJEKYIANbIK MAKCAMMAapobl HAKMbLIAY APKbLIbl Kyuletiminoi.
Llon meduyunacvl MeH HAHOMEXHOIOSUAHBIY YULEeCiMi AHAHBIY OEHCAYNbIRbIH  CaKmMayoazsl
PEBONIOYUSLIBIK AHcemicmik 601bln madwliaovl. Araiida cmandapmmayaa, Hannaii OHOIpicKe JHcaHe
pemmeyuiinepoi MaKynoayea OaianblCmol Maceneiep weliime2er KytuiHoe Kaabln omoip.

Tyiiin ce30ep: ocimoik eanakmozeroepi, NPOIAKMUH, TUNOCOMANLAP, HCEMKI3Y JHCylec.

oaarap Cymmura Apymyram, 1okrop C.Ilpusaxapmumau
Kadenpa papmakoranozuu u putodapmaruu, GapmarneBrruueckuid Komrempk JSS, akanemus

BhICIIIEr0 00pa30BaHUs U Hay4HbIX uccienoBanuii JSS, Ytu- 643001, Tamunnany, Maaus.

HOBOE IIOKOJIEHUE CUCTEM JOCTABKHU I'AJTAKTOT'EHHBIX ITPEITAPATOB
PACTUTEJBHOI'O NPOUCXOXKIEHUSA: TIOBBILNEHUE BE3OITACHOCTMU,
BUOJOCTYIMHOCTHU U KIMHUYECKON Y®PEKTUBHOCTH

Annomauus

Heoocmamounocms  nakmayuu  sensiemcss npooremoi 0asi 300p06bs MAamepu, KOmMopast
npueooum K PpAamHeMy NPeKpaujeHulo  epyoOHO20 — GCKApMAueaumus. B mo  epemsa  kax
Gapmakonocuyeckue 2anaKmozeHuvie Cpeocmed, makue KAk OOMNEpUOOH U MemoKIONpaMUo,
aghpexmusnvl, HO oOcpaHuyeHvl NOOOYHBIMU dPpekmamu. Pacmumenvubie eanrakmozeHvl, maxue
kak Phyllanthus niruri, acnapacyc kucmeeuonwiii, Trigonella-foenum graceum u Foeneculum
vulgare, nonvsyromes 6Gonvuwiei nonyispHocmvio u3-3a NOOOYHBIX IPHEKMos CcMaHOAPMHbLIX
eanakmoeenos. Ho uacmo ux npumenenue ocpanuuusanocv u3z-3a NiOXou pacmeopuMoCcmu,
bvicmpoeo  paznodceHus U NA0Xou OuodocmynHocmu. Taxum obpazom, Ovbll  nposedeH
8cecmopoHHUll 0030p umepamypuvl nymem omoopa nociednux nyoauxayui (2020-2025 22.) u3
Pubmed, SCOPUS u Science direct ¢ ucnonvzosanuem maxkux KIOYesblX C108, KAK NPOJAKMUH,

pacmumeiibHble 2AAKmMoOc2cenbyl, JAUNOCoMmbl, HAHOMEXHOJI02UU. Heoasnue uccnedo8anusl
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NOKA3bI8AI0M, YMO 05 NPE0OONeHUs IMUX PapMAKOKUHEMUUECKUX Oapbepos papabamulearomcs
cucmemvl 00CMABKU HOB020 NOKONEHUS, MaKue KAk JAUNOCOMbL, (DUMOCOMbL, HAHOIMYIbCUU U
Hanoeenu. Omu cucmemvl 00ecneyusarom MAaxKCUMAIbHYIO mepanesmuyeckyro 3ggexkmusHocms
npu 0OHOBPEMEHHOM CHUJICEHUU 8apuadenbHocmu 003bl 3d cuem NOo8blUeHUs CmadUulbHOCMU,
VAYYUEHUS. BCACHIBAHUS 8 IHCENYOOUHO-KUUEUHOM MPAKme U KOHMPOIUPYEMO20 GblC80OONCOCHUSL.
Kpome moeo, nayunoe obocmosanue smux cucmem OOCMABKU ObLIO NOOKPENNEHO BblIACHEHUEM
MONEKYNIAPHBIX MUWleHell, makux Kaxk peyenmop nponaaxmuna, peyenmop EGFR u peyenmop-
anmazonucm D2. CouemaHnue ¢umomepanuu u HAHOMEXHONO2UU ABIAEMCSA PeBONIOYUOHHBIM
docmudicenuem 6 obracmu 0xXpamvl 300pogvs mamepu. OOHAKO OCMAOMCS HepeueHHbIMU
npobnemvl, C8A3AHHBIE CO CMaHOapmuayuell, MAcCO8blM NPOU3BOOCMEOM U 0000peHuem
De2yIuUpyrouux op2anos.

Kntouesvie cnoea: Pacmumenvuvie eanaxmoeenvl, NpOIAKMUH, JAUNOCOMbL, CUCMEMA

00CMABKIU.

Sholagar Sushmitha Arumugam, Dr.S.Priyadharshini
Department of Pharmacognosy and Phytopharmacy, JSS College of Pharmacy, JSS academy of
Higher education & Research , Ooty- 643001, Tamilnadu, India.

NEXT GENERATION DELIVERY SYSTEMS FOR HERBAL GALACTOGOGUES:
ADVANCING SAFETY, BIOAVAILABILITY AND CLINICAL EFFICACY

Abstract

Lactation insufficiency is a maternal health issue which leads to early cessation of
breastfeeding. While pharmacological galactogogues like Domperidone and Metoclopramide are
effective but constrained with side effects. Herbal galactogogues like Phyllanthus niruri, Asparagus
racemosus, Trigonella- foenum graceum, and Foeneculum vulgare are more popular due to side
effects of standard galactogogues. But frequently restricted their use due to poor solubility, rapid
degradation and poor bioavailability. Thus ,a comprehensive literature review was conducted by
screening recent publications ( 2020-2025) from Pubmed, SCOPUS and Science direct using
keywords like prolactin, herbal galactogogue, liposomes, nanotechnology. Recent studies suggest
that to overcome this pharmacokinetic barriers next generation delivery systems like liposomes,
phytosomes, nanoemulsions and nanogels are being developed. These systems maximize therapeutic

efficacy while reducing dose variability by improving stability , improve gastrointestinal absorption
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and enabling controlled release. Further, the scientific justification for these delivery systems has
been strengthened by the elucidation of molecular targets like prolactin receptor, EGFR receptor
and D2 antagonism receptor. The combination of herbal medicine and nanotechnology is a
revolutionary development in maternal health care. However, challenges remain regarding
standardization, large scale-production and regulatory approval.

Keywords: Herbal galactogogues, Prolactin, Liposomes, Delivery system.

Simyna K*1, JI llpusaka IBapamnyaul, Ixanaoan C P1, llanmyram P2
dapmakoraosus 6emnimi, JSS Dapmanms Komnemxi, JSS XKoraper binim XKone 3eprrey
Axanemuscel, Oty, Hunrupuc, Tamunnany, YHicTaH.

TIFAC CORE HD, ®apmakoraosus Kadenpacser, JSS ®apmarus Komnemxki, JSS XKorapsr binim

Kone 3eprrey Axagemusicol, Oty, Hunrupuc, Tamuinany, YHAiCTaH.

JIHOTEOJIMHMEH TOJITBIPBIUIFAH JIMITUATI KOIIIPIHIKTEP: ICOPUA3/IbI
EMIEYT'E APHAJIFAH IIEPCIIEKTUBAJIBI HAHOTEPAIIUAJIBIK KYPAJI

Anoamna:.

Anvikmama: Ilcopuaz-kepamunoyummepoiy 2unepnporupepayuscoiMer Hcone UMMYHObIK
ACACyUanapovly UHGUILMPAYUACLIMEH CURAMMATAMBIH  CO3BLIMANbL,  UMMYHObIK-0e10d10bIK
0epMamonocusiivlK aypy, OiauKa ncopuasviibiy ey ken mapasau kepiuici. Kopmuxocmepouomap,
d dapymeniniy ananoemapol, JHcyueniK UMMYHOCYRPECCAHMMAP HeaHe OUOLOSUSLIBIK NPenapammap
CUsIKmoul  0acmypai emoey adicmepi  JCYUeNiK  VoIMMObLIbIKNEH, JHCUl  KaumalaH)lapMeH,
nayueHmmepoiy HAWAp CIUKeCMIZIMEH JHCIHE HCOAPbl WbIELIHOAPMeEH uekmenedi. Jlromeonun,
AHMUOKCUOAHMMBIK, KAOLIHYEA KAPCbl HCIHE UMMYHOMOOYIAYUANLIK Kacuemmepi 6ap 6ciMOik
mexkmec @GraBOHOUO eMOIK NOMEHYUAaIobl KaMmamacvlz emeoi, Oipax Hawap epiciuimicimeH,
moemeHn OUONCeMIMOINIZIMEH  JiCoHe JHCbLIOAM Memabonusmimern wekmeneoi. Jlunocomanvlx
Hanoxkemipmexmep  Ouoyiinecimoiniei Men 2uopogobmvl  MOAEKYAANAPObl  UHKANCYIAYUALAY
KabOineminiy apkacviHoa 0Cbl KULIHOBIKMAPObL JHCeHYOIH MUiMOi cmpameusicbl KaMmAamdacsl3
emeoi.

Maxkcamui: Brawex ncopuasvin emoeyee apHAiaH JHCAHA HAHOKApbep Helizinoeei cylie

peminoe 110meoIuHMeH MOIMbIPbLIAH JTUNOCOMANAPObL d3Ipey dHcaHe Oaanay.
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Aoicmeme: Jlomeonunmen MOIMBIPLLIZAH TUNOCOMALAD MOOUDUKAYUATAHRAH UHBEKYUSL
a0icimen oicacanovl dicone Box—Benken Design (BBD) xomecimen onmatiianowipuliobi.
Xonecmepunniy  monwepi, Oemmik-denceHdi 3ammapovly KAMbIHACLL  JHCIHE  aApalacmuvlpy
Y3aKmouiebl  Maybl30bl  hakmopaap peminde 3epmmendi, cana ampuoymmapel peminoe
bonuekmepoiy moauepi men zema nomenyuaivt magoanovl. Cunammama TEM, FTIR ocane DSC
KoMe2iMeH opblHOanodbl. buonocusnvik 6azanay hacat kepamunoyummepine in VItro manoaynapovl
Jicone MiHmyIipoiy KYUpblK NCOPUA3bIHbIY YAICIH naudarana omwipuin, iN VIVO 3epmmeynepoi
KamMmblObL.

Homuoicenep: Oymatinianovipuliean tunocomanap oenwexmepoiy onuwemin 283,63 um, sema
nomenyuanvin -18,08 me oicone cehepanvix mopghonoeusnvl  kepcemmi. FTIR ocone DSC
JIOMEONUHHIY MY3aKKa MYCYIH Jicone eKi Kabammovly mypakmvl my3inyin pacmaowl. In vitro
3epmmeynep O0OC npenapamnex  CANbLICMBIPRAHOA — JTUNOCOMANLIK — THOMEOIUHHIY — JHCORADbI
muimoinicimer 0ozaza mayendi npoaugpepayusea Kapcovl 6enceHOiikmi, COHOAl-aK HCACYUAIaApObIY
muimoi ciyyin kopcemmi. IN VIVO 6azanay 5nudepmusiivlk Unepniasusnbly aumapivlKmai
MOMeHOeYIH JHcaHe Oudpepenyuayuanvly Kaiblnka Keayin Kopcemmi.

Kopvimuinowt: Jlromeonrunmern moamuipbliean JUROCOMANAD NCOPUA30bl eMoey2e apHANaH
Kayincis, yHemoi dicoHe muimoi HaHOKapvep He2iziHoe2i mepaneemix macindi 6indipedi, KIuHuKaea
Oellinel JHcane KIUHUKAIBIK ay0apma Yulin Kyumi aneyemi oap.

Tyuinoi ce3oep: Jlromeonun, Jlunocomanap, Ilcopuas, Hanoxappuepnep, Kepeinikmi oapi-

0apMmeKkmepoi HcemKizy

SAAmyna K * 1, JI llpusanka IBapamnyau 1, Ixanadana C P1, lllanmyram P2
Otnenenue papMakorHo3uu, hapMareBTHISCKUN KoJUieK JSS, AkajeMus BBICIIIEro o0pa3oBaHUs
u uccnenosanuii JSS, Oty, Hunrupuc, Tamunnany, Uaaus.

TIFAC CORE HD, kadenpa dpapmakoraosuu, papManeBTHUECKUi Koemk JSS, akaneMust

BEICIIIEro oOpa3oBaHus u uccienoBanuit JSS, Oty, Hunrupuc, Tamwiaany, Maams.

JIMIIUAHBIE BOJABIPU, HAITIOJTHEHHBIE JIOTEOJIMHOM:
MHOT'OOBEHIAIOHIEE HAHOTEPAIIEBTUYECKOE CPEACTBO IJ JIEHEHUSA
INCOPUA3A
Annomauusn:
Onucanue: Ilcopuas ssnsemcsa Haubonee pacnpoCmMpaHenHbiM NposigleHuemM OnAUedHO020

ncopuasa, XPOHUYECKO20 ummyHoonocpedoeaHHoeo 0epmam0ﬂ02ultecmzo 3a60]l€6aH1/l}Z,
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xapakmepusylowe2ocs eunepnpoaugepayuel KepamuHoyumos u uH@uIbmpayueu UMMYHHbIX
kaemox. Tpaouyuonnvie Memoovl eueHus, maxkue Kak KoOpmuKocmepouowl, anaiocu eumamuna d,
cucmeMHbvle UMMYHOOENpeccaHmol U Ouolo2UYecKue npenapamvl, O02PAHUYEHbl CUCMEMHOU
MOKCUYHOCbBIO, YACMbIMU  peyuousamu, HNIOXou adanmayuei nayueHmos8 U 8blCOKUMU
3ampamamu. Jlromeonun, GragoHOUO pacmumenbHO20 NPOUCXOHCOEHUSI C AHMUOKCUOAHMHBIMU,
NPOMUBOBOCNANUMENLHOIMU U UMMYHOMOOYIUPYIOWUMYU — ceoticmeamy,  obecneuusaem
mepaneemu4eckull ~ NOMEHYuan,  HO  O2PAHu4eH  NJIOXOU  paAcmeopuMoCcmvio,  HU3KOU
ouodocmynnocmvlo U Ovicmpuim  memaboauzmom.  Jlunocomanvhvie  HamoKapOOHaAMbI
obecneyusarom 3¢hghekmusnylo cmpamecuro NpeodoNeHus 3Mux npobdiem 0Orazooaps ceoell
buocoemecmumMocmu u CHOCOOHOCMU UHKANCYIUPOBAMb 2UOPODOOHbBLE MOJIEK) b

Ilenv: paspabomrxa u oyenka JAUNOCOM, 3ANOJIHEHHBIX JIOMEOJUHOM, KAK HOBOU
HAHOKAapbepHOU cucmembl 0Jifl JleyeHus: O1aueyH020 NCopuasa.

Memooonozusa: JIUNOCOMBbL, 3anoiHeHHble Jlromeonunom, OvLIU C030aHbl
MOOUPUYUPOBAHHBIM MEMOOOM UHbEKYUU U Onmumusuposansvt ¢ nomoupio Box—Benken Design
(BBD). Koauuecmgo xonecmepuna, cOOmMHOWEHUE NOBEPXHOCMHO-AKMUBHBIX — GEWECmE U
NPOOOIHCUMENILHOCIb CMEUUBAHUSL ObLIU U3YYeHbl KAK BAdCHble (hakmopwl, a pasmep dacmuy u
3ema-nomenyua 6vLIU bIOPaAHLL 8 Kauecmee ampudymos kavecmaa. Onucanue ObL1O 8bINOJIHEHO C
nomouwpio TEM, FTIR u DSC. bBuonocuueckas oyenmka exarouana ucciedosanus in ViVvo ¢
UCNONb308aHUeM aHalu306 IN VItro na kepamunoyumer hacat u moodenu ncopuasa xeocma mviuiu.

Pezynomamul: onmumuzuposanHvle 1unocomsvl nokasaiu pamep wacmuy 283,63 nm, 3ema-
nomenyuan -18,08 meé u ceepuueckyro mopghonoeuro. FTIR u DSC noomeepounru nonaoanue
JIOMEONUHA 6 OBYUWIKY U CmabuibHoe obpasosanue 08yx cioes. Mccnedosanus In Vitro noxasanu
00303A8UCUMYIO  NPOTUPDEPAYUOHHYIO  AKMUBHOCMb ¢ OoNlee  BblCOKOU  IPDHeKmusHoCmovio
JIUNOCOMANLHO2O JIIOMEONUHA NO CPABHEHUI0 CO CBODOOHLIM NpPenapamom, a makice Ooiee
appexmusnoe nocnowenue xremox. Oyenxa IN VIVO nokazana 3nauumenvroe yMeHbUleHUE
2UNePNIa3UU FINUOEPMUCA U HOPMATUZAYUIO OUDDepeHYUPOBKU.

Bvi60oo: nunocomvl, 3anonmnennvie Jlromeonunom, npedcmasnsaom cobou 0e30nacHulll,
IKOHOMUYHBIU U IPPeKmueHbvlll mepanesmuieckuii N00X00 HA OCHO8e HAHOKAPbLEPOS Oisl 1e4eHUs
ncopuasa ¢ CUNbHbIM NOMEHYUANOM OJis OOKIUHUYECKO20 U KTUHUYECKO20 Nepegooa.

Knrouesvie cnoea: Jlromeonun, nunocomsi, Ilcopuas, Hanokappuepvi, 0ocmaska mecmmubvix

Jlekapcme
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Yamuna K™, L Priyanka Dwarampudi?, Dhanabal S P!, Shanmugam R?
Department of Pharmacognosy, JSS College of Pharmacy, JSS Academy of Higher Education &
Research, Ooty, Nilgiris, Tamilnadu, India.

TIFAC CORE HD, Department of Pharmacognosy, JSS College of Pharmacy, JSS Academy of
Higher Education & Research, Ooty, Nilgiris, Tamilnadu, India.

LUTEOLIN-LOADED LIPID VESICLES: APROMISING NANOTHERAPEUTIC FOR
PSORIASIS MANAGEMENT

Abstract:

Background: Psoriasis is a chronic, immune-mediated dermatological disorder
characterized by keratinocyte hyperproliferation and immune cell infiltration, with plaque psoriasis
being the most common manifestation. Conventional therapies such as corticosteroids, vitamin D
analogs, systemic immunosuppressants, and biologics are limited by systemic toxicity, frequent
relapses, poor patient compliance, and high costs. Luteolin, a plant-derived flavonoid with
antioxidant, anti-inflammatory, and immunomodulatory properties, offers therapeutic potential but
is restricted by poor solubility, low bioavailability, and rapid metabolism. Liposomal nanocarriers,
due to their biocompatibility and ability to encapsulate hydrophobic molecules, provide an effective
strategy to overcome these challenges.

Obijective: To develop and evaluate luteolin-loaded liposomes as a novel nanocarrier-based
system for the treatment of plaque psoriasis.

Methodology: Luteolin-loaded liposomes were fabricated using a modified injection method
and optimized through Box-Behnken Design (BBD). Cholesterol content, surfactant ratio, and
stirring duration were studied as critical factors, with particle size and zeta potential selected as
quality attributes. Characterization was performed using TEM, FTIR, and DSC. Biological
evaluation included in vitro assays on HaCaT keratinocytes and in vivo studies using a mouse tail
psoriasis model.

Results: The optimized liposomes exhibited a particle size of 283.63 nm, zeta potential of —
18.08 mV, and spherical morphology. FTIR and DSC confirmed luteolin entrapment and stable
bilayer formation. In vitro studies showed dose-dependent anti-proliferative activity with superior

efficacy of liposomal luteolin compared to free drug, along with efficient cellular uptake. In vivo
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evaluation demonstrated significant reduction of epidermal hyperplasia and normalization of
differentiation.

Conclusion: Luteolin-loaded liposomes represent a safe, economical, and effective
nanocarrier-based therapeutic approach for psoriasis management, with strong potential for
preclinical and clinical translation.

Keywords: Luteolin, Liposomes, Psoriasis, Nanocarriers, Topical drug delivery

Aman Xanpgeasaia*, nokrop C. [lonnycankap
dapMmareBTUKAIBIK MpakTuka GaxynbTeti, JSS dapmarus xomnemki, JSS xkorapbl Oi1iM jKoHE

FBUIBIMH 3epTTeyiiep akaaemusicel, Ootn, Hunrupuc, Tamunnan, YHaicTan

JUABETTIK PETUHOIIATUSIHBI EMJEYT'E APHAJIFAH EMBLICA OFFICINALIS
BUOJIOTI'UAJIBIK BEJICEHAI KOCBIJIBICTAPABIH, KEJIJIK
DPAPMAKOJIOTUSAJIBIK 3EPTTEYI )KOHE MOJIEKYJIAJIBIK 1OK

Annomauusn

O3zexminizi: ouabemmix pemunonamus ([[P), kanm ouabeminiy MUKpOBACKYIAPIbIK ACKbIHYbl
Kepy Kabineminiy dxcozanyvina akenedi. Kanm ouabemin emoeyoe dacmypii mypoe KOJIOAHbLIAMbLH
JHCOHE AHMUOKCUOAHMMbL JHCIHE KAObIHY2A KApCcbl OUONO2UATLIK 0elceHOl KOCbLIbICMAapblMeH
manviman 0apinik Imoauka [[P-oa aneyemmi emOik acepee ue; 0eceHMeH, OHblH ICepPiHiy He2i3iHoe
AHCAMKAH MOJEKYNANIK MEXAHUZMOED MYCIHIKCI3 OONbIN KaANaobl.

Maxkcamui: o6yn sepmmey E. officinalis mezizei 6uonozusnvik 0Oencenoi KocCbiiblCmapblit
AHBIKMAY, 01apOblY MONEKYIANbIK MAKCAMMAPLIH AHBIKMAY HCIHe 0ACKaIapoagvl bIKMUMAL acep
emy MexanuzMOepin aHbIKMAY YUliH HCenilik Gapmakoiocusansl KoI0anyea 6agblmmaiga.

AQoicmep: Oapnvizel 84 Ouonoeusanvik 6encendi E. officinalis kocvinwicmapvr  apmypai
0epeKKopiapoan anvlHObl JHCoHe 00aH api manoay ywin 29-0aun cysindi. Maxcammap
SwissTargetPrediction kemezimen anvixkmanowl, an DR-men oatinanvicmol eenoep GeneCards dcone
DisGeNET-men anvinowl. Bip-bipine caiikec kenemin nvicanoap manidanowl sxcaone PPI neeizei myiiin
peminode aktl 6ap 6ec Hezizei HbICAHObI AHBLIKMAUMBIH Miz0ex apkblivl canviHovl. GO dcone
arconodapovt baivimy PI3K / AKT-men oavinanvicmsl cuenanowvix osconoapea AKTI xamuicyvin
anvikmaowl.  Aktl  b6ap  top  KOCbLIbICMAPbIHLIY, ~— MOJNEKYAANblK  Ookunei  Schrodinger
0a20apramacvlHbly KOMe2iMeH OPbIHOALObI.

Homuoicenep men mankwiinay: oec neeizei maxcam aunvixkmanovi: AKTI, PPARG, SRC, EGFR
acone MMPY, onapoeiy opmanvievt aktl. [oxune pymun AKTI-0i -9,701 kkan / monv maHimeH
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OAUNAHBICMBIPAMBIHGIH  KOpcemmi, an 0acKa KOCLLIbICMAp Opmawia MHCakblHObIKKA ue, Oy
ouonoeusnviy 6encendi E. officinalis xocvinvicmapor AKTI apkwvinel pi3k/AKT cuenanusayusicol
apxwiivl DR ke3zinOe eMOiK acep emyi MyMKiH eKeHiH KopcemeOi.

Kopovimuinowt: unmeepamusmi  diceninik  papmaxonocus dHcaHe MONEKYIANbIK KOHObIDY
manoaynapvl AKT1-0i DR-0ezi Opmanvix myiiin peminde 6o.in Kepcemeoi HcoHe OUONOSULTLIK
bencenoi E. officinalis  xocvlivicmapvl  pi3k/AKT — cuenanuzayuscolHvly — nepcneKxmueaivl
mooynsamopaapvl  6onvin  madwviiaovl. byn zepmmey Dr-oe E. officinalis-mi ooan api
IKCNePUMEHMMIK meKcepyee MeXaHuKaIvlK Heeis bepeoi.

Tyiin co30ep: emblica officinalis, ouabemmix pemunonamus, AKTI, oceninix

gapmaronoeus, monexyianvlk Konowvipy, pidk / AKT cuenanuzayusicol

Aman KxanpeasBaa*, noxkrop C. Ilonnycankap
®daxynpTeT PpapMaleBTUYECKOM npakTuku, @apMareBTudeckuii komiemx JSS, AkaneMus BbICIIETO

oOpa3oBaHus 1 HaydHBIX uccienoanmii JSS, Y1u, Huirupuc, Tamumaan, Maaus

CETEBOE ®APMAKOJIOIT'NYECKOE UCCJIEAOBAHHUE N MOJIEKYJISIPHBI
JOKHUHI' BUOJIOT'HMYECKHU AKTUBHbIX COEI[I/IHEHI/Iﬁ EMBLICA OFFICINALIS
JJI JIEYEHHU A I[HABETH‘IECKOﬁ PETHHOIIATHUHA

Annomauusn

Axmyanvnocms: [uabemuueckas pemunonamusi ([P), Mukpococyoucmoe O0CLONICHEHUE
caxaproz2o ouabema, npugooum K nomepe 3peHus. OMONUKA JeKapCMEeHHas, MPAaOUYUOHHO
ucnonvzyemas 8 JleyeHuu ouabema U U3BECMHAS  CEOUMU — AHMUOKCUOAHMHbIMU U
NPOMUBOBOCNAIUMENbHBIMU buonoeuyecku AKMUBHBIMU COeOUHEHUMU, obnaoaem
NOMEHYUATbHLIM mepanesmudeckum d¢pgpexmom npu [[P; 00OHako monexkynsapHvle Mexanusmbl,
Jexcamue 8 0CHoO8e ee OelCmausl, OCMAarMcsi HesICHbIMU.

Henv: Omo uccnedosanue 6bL10 HANPABIEHO HA UCNONB30BAHUE CEMEBOU PapMaKoiocuu Ons
udenmugpuxayuu Kuouesvix duonocudecku akmusuwvix coedurnenuu E. officinalis, onpeoenenus ux
MONEKVIAPHBIX MUleHell U 8bIACHEeHUs. NOMEHYUATbHBIX MeXaHu3mMos deticmeus npu /[P.

Memoowt: B o6weti cnoscnocmu 84 duonocuuecku akmuenwvix coeourenus E. officinalis owviiu
ussneuenbl U3 pAa3IUdHLIX 0a3 OaHHbLIX U om@uibmposansvl no 29 0na OanvHelue2o aHAIU3A.
Llenesvle noxazamenu Oviiu  onpedenenvt ¢ nomowwto SwissTargetPrediction, a eenwl,
accoyuuposanuvie ¢ DR, 6viiu nonyuenvt uz GeneCards u DisGeNET. bviiu npoananusuposearsvi

nepekpovlearouiuecss Mmuuienu, u ObLU nocmpoeHnsl HUH C nNoOmMouvbio yenoduku, 6 K'OI’I’IOPOZZ ObLIU
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onpeoenenvl namev ochoguvix muutenei ¢ AKTI ¢ xauecmee enasnoeo yzia. GO u oboeawenue
nymetl evisisunu yuacmue AKTI 6 cuenanvuovix nymsx, ceszannvix ¢ PISK/IAKT. Monexkynsapuolii
ookune coeounenuti 10p ¢ AKT I 6oL évinonnen ¢ nomowwio npocpammul Schradinger.

Pesynomamut u oocyryncoenue: bviiu onpedenenvl nsamvs OCHOBHBIX YENEBbIX NOKA3AMENEUL.:
AKT1, PPARG, SRC, EGFR u MMPY, yemmpanvnvim uz xomopwix seisemcs AKTI. [okune
nokaszan, ymo pymun cesazvigaem AKTI co snauenuem -9,701 kxar/mons, 6 mo epems Kak opyeue
COeOUHeHUsT 001a0arm YMepeHHblM CPOOCHBOM, UMO YKA3bleaem HA MO, YMO OuoI0cuUdecKu
akmusnvie coedunenuss E. officinalis moeym oxaszvieamvs mepanesmuueckuii >¢pcpexm npu /[P
nocpeocmeom nepedauu cuenanos PI3K/IAKT, onocpedosannvix AKTL.

3aknouenue: ananuzvl UHMESPAMUBHOU CeMeBoll hapmMaKoIo2uu U MOIEKYIAPHO20 OOKUH2A
svioenaiom AKT ] kax yenmpanousiii y3en 6 DR u noseonsirom npeononoscums, umo 6uoniocudecKku
axmusnvle coeounenus E. officinalis sensiomen mnozoobewarowumu mooynismopamu nepedauu
cuenanose PI3K/IAKT. Omo uccredosanue obecneuusaem MexXaHuCmMuyeckylo OCHO8Y  OJlsl
OanvHetiwetl sxcnepumenmanvrou nposepku E. officinalis ¢ DR.

Knrwwuesvie cnosa: Emblica officinalis, ouabemuuecxkas pemunonamus, AKTI, cemesas

(apmaronoaus, monekyisApuwvill 0okune, nepedaya cuchanos PI3K/AKT

Aman Khandelwal”, Dr S. Ponnusankar
Department of Pharmacy Practice, JSS College of Pharmacy, JSS Academy of Higher Education &
Research, Ooty, the Nilgiris, Tamil Nadu, India

NETWORK PHARMACOLOGY AND MOLECULAR DOCKING STUDY OF EMBLICA
OFFICINALIS BIOACTIVE COMPOUNDS FOR THE TREATMENT OF DIABETIC
RETINOPATHY

Abstract

Background: Diabetic retinopathy (DR), a microvascular complication of diabetes, leads to
vision loss. Emblica officinalis, traditionally used in diabetes management and known for its
antioxidant and anti-inflammatory bioactive compounds, has potential therapeutic effects in DR;

however, the molecular mechanisms underlying its effects remain unclear.
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Aim & Objective: This study aimed to use network pharmacology to identify key bioactive
compounds of E. officinalis, determine their molecular targets, and elucidate potential mechanisms
in DR

Methods: A total of 84 bioactive compounds of E. officinalis were retrieved from different
databases and filtered to 29 for further analysis. Targets were predicted using
SwissTargetPrediction, and DR-associated genes were obtained from GeneCards and DisGeNET.
Overlapping targets were analyzed, and PPIs were constructed via STRING, identifying five core
targets with AKT1 as the top hub. GO and pathway enrichment highlighted AKT1 involvement in
PI3K/AKT-related signaling pathways. Molecular docking of top compounds with AKT1 was
performed using Schrodinger.

Results and Discussion: Five core targets: AKT1, PPARG, SRC, EGFR, and MMP9 were
identified, with AKT1 as the central hub. Docking showed Rutin bound AKT1 with a score of -9.701
kcal/mol, while other compounds had moderate affinities, indicating that E. officinalis bioactive
compounds may exert therapeutic effects in DR via AKT1-mediated PI3K/AKT signaling.

Conclusion: Integrative network pharmacology and molecular docking analyses highlight
AKT1 as a central hub in DR and suggest that bioactive compounds of E. officinalis are promising
modulators of PI3K/AKT signaling. This study provides a mechanistic basis for further
experimental validation of E. officinalis in DR.

Keywords: Emblica officinalis, diabetic retinopathy, AKT1, network pharmacology,
molecular docking, PI3K/AKT signaling

VK 615.9:543.544:543.51:614.8

Hynaros ¥.T., Adnyxaaukosa H.Y., FOnnames 3.A.

TamkeHT papmanieBTUKaIbIK HHCTUTYTHI, TalkeHT Kajiackl, ©30exkctan PecryOnukacsl

ME®EJIPOH MEH METAM®ETAMUHII I'X-MC 9AICIMEH AHAJIU3JAEY
OJAICTEMECIH 93IPJIEY

Anoamna
Byn mesucme cunmemuxanvix NCUXOCMUMYIAMOPAAp - MeheOpOH MeH Memam@pemamMuHHiy

Kacuemmepi, 01apovl OUONO2UANILIK 00beKminepOeH 0N any JHcaHe CauKecmeHOIpy MaKcamulHod
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eaz-xpomamoepagus-macc-cnekmpomempus  (I'’X-MC) manoay a0icin 23iprey Hamudicenepi
Kenmipineen. 3epmmeyoe Kaw, 39p, 0AYblp CUAKMbL OUONIOSUSILIK HbICAHOAPOAH OONIHIN AlbIHRAH
sammap cmanoapmmol yicinepoiy Keme2iMeH aHblKmanovl. Opoip 3ammuvly XpoMamocpagusiivlk
WBIHBIHBIY YCIMATLY YAKbIMMAPbl JHCIHE MACC-CheKmpoe2i UOH OOIKmMepiHiy Maccacbl aHbIKMAObL.
3epmmeynepoe asipnencen 20icmemeHiy Jicoapbl 0NOIK NeH Ce3IMMANObIKKA ue eKeHOi2l
AHBLIKMANObL.

Tyiin  ce30ep: megeopon, memampemamut, CUHMEMUKATLIK eCIpPmMKI  Kypanoapwl,

xpoxwamoepaqbu;z, MOKCUKAJIbIK 2Ccep, com-Me()uL;uHaﬂbm capanmama.

Pulatov U.T., Abdukhalikova N.U., Yuldashev Z.A.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

DEVELOPMENT OF A METHOD FOR ANALYZING MEFEDRON AND
METAMPHETAMINE BY THE GX-MS METHOD.

Abstract

This article presents the properties of synthetic psychostimulants - mephedrone and
methamphetamine, and the results of developing a gas chromatography-mass spectrometry (GC-
MS) analysis method for their isolation and identification from biological objects. In the study,
substances isolated from biological objects such as blood, urine, and liver were identified using
standard samples. The retention times of the chromatographic peak of each substance and the mass
of the ion fragments in the mass spectrum were determined. It was established that the method
developed during the research has high accuracy and sensitivity.

Keywords: mephedrone, methamphetamine, synthetic drugs, chromatography, toxic effects,

forensic medical examination

ITynaros ¥.T., AdOpyxaaukosa H.Y., IOnnames 3.A.

TamkenTckuii hapmarneBTHUECKUI UHCTUTYT, T. TamkeHT, Pecnybnuka Y30ekucran

PA3BPABOTKA METOAUKHU AHAJIN3A ME®EJIPOHA U METAM®ETAMMUHA
METOAOM I'X-MC

27



KA3AKCTAH ME/THITHHA ’KOHE @APMAI[HUA JKYPHAJIBI, 2025 »corn 7-mom
XU mexcoynapoonas Hayunas KoHepeHyus Moaooslx yuenovix u cmyoenmog «Ilepcnexmuent
pazeumus duonozuu, MeOUyUHbL U hapmayuuy, COOPHUK cmamei

Annomauus

B oannom mesuce npedocmasnensvt ceoucmea megeopoHa u memam@emamuna, a maxdice
pesyiomamsl  pazpabomKu  MemoOuK —AaHAIU3A MemoOOM 2a3080U  XPOMAMO2papuu-macc-
cnekmpomempuu  (I'’X-MC) onsa udenmughuxayuu u ux uU30IUPOBAHHLIX U3 OUOOSUHECKUX
00vexkmos. Hccnedyemvle 6ewecmsa 6blO€IeHHO20 U3  OUONOSUHECKUX dcuoKocmetl, Obliu
UOEHMUDUYUPOBAHDL NYMEM CPABHEHUU UX CO CIMAHOAPMHBIMU 00PA3YAMU.

Onpeodenenvl 8pemsi YOepICUBAHUS XPOMAMOSPAPUUECKO20 NUKA KANCO020 Beuecmsed U
MAcca 0CKONOYHbIX UOHO8 8 MACC-CneKkmpe. B ucciedosanusx ycmanoeieHo, umo paspadomantwlil
Memoo obaadaem 8blCOKOU MOYHOCMbIO U YY8CMBUMETLHOCMBIO.

Knrwouesvie cnosa: megeopon, memampemamun, cunmemuvecKue HapKomuieckue cpeocmada,

Xpomamoezpagus, mokcuieckoe 6030elcmaue, cy0eOHO-MeOUYUHCKAsL IKCNepmu3d.

AKTyalbHOCTH padoThl: B mocnenHue rojasl BO BceM MUpe HaOIOJAaeTcss pe3Kuid poct
HE3aKOHHOTO PAaCIpPOCTPAHEHUS H 3JI0YMOTPEOICHHUS TICUXO0AKTUBHBIMH BEIIECTBAMH, B YaCTHOCTH,
HAapKOTHYECKUMH CPEICTBAMH, OTHOCSIIUMIUCS K TPYIIE CHHTETUYECKUX aM(EeTaMHHOB, BKIIIOUYAs
MedenpoH U MeramderaMuH. biarogaps cBOMM CHJIBHBIM IICHUXOCTUMYJIMPYIOLIMM CBOMCTBaM,
OBICTPOMY BO3/JICHCTBUIO U OTHOCUTENHHOM JICIIEBU3HE, OH OCOOEHHO IMOMYJIIPEH CPEAH MOJIOJIEKH.
DTO cO3[MaeT cephe3Hble MPOOJIEMBI HE TOJNBKO JJISI COLMATBHO-DKOHOMHYECKHX, HO MW JUIS
pPabOTHHUKOB 37IPaBOOXPAHEHUS U MPABOOXPAHUTEILHBIX OpraHoB [1, ¢ 19-22].

CornacHo JaHHBIM, ONyOJIMKOBaHHBIM EBponeickuM IIEeHTPOM MO0 MOHUTOPUHT'Y HAPKOMAHUHU
u 3aBucumoctu EBpomeiickoro Coroza (EMCDDA) B 2023 roay, Tonsko B EBpomne B 2022 romy
0os1ee 6 MIJIJTMOHOB YEJIOBEK YNOTPEOISUIN CHHTETUYECKUE CTUMYIISITOPBI B TEUEHHE CBOEH KU3HU
[2, c 9-11].

Iesaslo uccienoBanus sBiIseTCs pa3paboTka MeTo1a aHanu3a MedeipoHa 1 MeTaMmperaMuHa
METOJOM ra30-XpoMaTo-Macc-CleKTPOMETPHH.

MeToabl U mpHeMbl. DKCIIEPUMEHTH TPOBOJMINCH HA Ta30XpOMAaTO-MacC-CIEKTPOMETpPE
"XEVO Ta-GC/GC-8890." Bpems anamusa coctaBwil 25 MuUHYT. J[Js1 MPUTOTOBJIEHUS pacTBOpa
CTaHJApTHOTO o0Opa3la Ka)J0€ BEIIEeCTBO B3BEIIMBAJIM B TOYHOM KOJIUYECTBE (5 MI), HaBECKHU
NEPEHOCWIN B MEPHYIO KOJIOY BMECTUMOCTBIO 25 MJI, pacTBOPsUU B 5 M1 96% 3TUIIOBOTO CIUPTa U
3aTeM JIOBOJWIM PAacCTBOPUTENEM 10 METKU KojObl. OOpasubl B o0beMe 1 MKI M HampaBWiId B
KOJIOHKY Xpomarorpada.

PesyabTaThl: Ha XpoMaTorpaMMe MOSBUIINCH NUKH C BpEMEHEM yaepkuBaHus 5,84 u 3,69

MHUHYT, KOTOpbIE ObLIM MAECHTU(PHUIMPOBAHBI Kak Me(eIpoH U MeTaM(peTaMHUH, COOTBETCTBEHHO. B
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Macc-CIeKTpe 00pa3oBaICh OCKOJIOYHBIC HOHBI MedenponHoro ¢parmenTa ¢ maccoi 30, 58, 65,
77, 91, 134 m/z, cOOTBETCTBYIOIIME NMHKAM Ha XpOMAaTOrpaMMe, W HOHBI MeTaM(eTaMHUHHOIO
dparmenta ¢ maccoit 30, 58, 65, 77, 91, 134 m/z. TlonydeHHBIe XPOMATOTPAMMbI U MacC-CIIEKTPBI
MedenpoHa U MeTam@peTamMHHAa CPaBHHMBAJIM C IOKa3aTelsiMU B 0a3e JaHHBIX KOMIIBIOTEPHOMN
O6ubnoTekn u OBLIO YCTaHOBIIEHO, YTO UX CTPYKTypa COOTBETCTBYET CTPYKType MedenpoHa U
MeTaMmperamMuHa.

3akiioyenune: B pesynbTate mnpoBeneHHBIX paboOT pa3paboTaHa METOJIWKA aHajiu3a C
ucnons3oBanueM wmeroga ['X-MC nans uaeHTH(UKAIMM CHHTETHYECKUX MCHUXOCTUMYJIATOPOB
Medenpona u MeramderamuHa. B Xoze wuccienoBaHUS BpeMs  yAepKaHUA [UKOB Ha
XpoMaTorpaMMe CTaHJIapTHOro oopasma MedenpoHa u MmeramderaMuaa cocTaBmio 5,84 MuH u 3,69

MHH, COOTBETCTBCHHO.

Jlureparypa:
7. UNODC (United Nations Office on Drugs and Crime). World Drug Report 2023.
8. EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). European

Drug Report 2023. https://www.emcdda.europa.eu.

Cpupam IIpaBunl, Ilemarnpu J{ukmurl*
dapmarneBTUKaIBIK XuMus kadeapacsiubiy 1-6emimi, JSS @apmanus Komnemki, Maiicypy,
JSSAHER, Kapnaraka — 57001.
1* ®apmanestukanslk Xumust Kapenpacsinbiy Jouenti, JSS @apmanus Komiemxki, Maiicypy,
JSSAHER, Kapnaraka — 57001

MHNOTEHHUAJIAbBI TYBEPKYJIE3I'E KAPCBHI ATEHTTEP PETIHJIE )KAHA 5 MYLIEJII
TFETEPOLHUKJIAI TYBIHABIJIAPIBI ’/KOBAJIAY, CUHTE3AEY, CUIIATTAY KOHE
KPEMHMIJIE 3EPTTEY

Anoamna

Tybepxynez Mukobaxmepusnapeinan mywvinoazan myboepkynes (TYBEPKYJIE3) ani xyuee
Oellin Ken 0apice MoO3imMOi WMaAMMOaApObly KeOeriMeH Kyuielemin 0eHCayIblK cakmayobly Heeisel
aocahanovlx  ayvipmnanvievl Ooavin madwvliaovl. HM3onuazuod, pupamnuyun, 3mamOymon HcaHe
NUpa3uUHamMud  CuUsKmul  Kazipeli 3amanebl  Oipinwi  Kamapoagel npenapammap — KeHiHeH

KONOAHBLIRAHBIMEH, 01APObLH WeKmeyiepi HCaya Xumuomepanusivlk a2eHmmepoiy Kaxicemminicin
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Kepcemedi. 5 Mmyuie0en MYpamvlH HCAHA 2eMepOYUKIOi MYbIHOLLIAD MUKPOOKA KaApCbl JHCIHe
mybepKynesee Kapcol acepiepoi Koca aneamod, apmypii (apmMaxkoniousnvlk apexemmepine
Oauianbicmel aumapivblkmail Kbl3vleyubliblk myovipovl. byn zepmmey xammamacel nomeHyuaiovl
mybepKyneszee Kapcvl aeeHmmep CUAKMbL 2emepoyukioi myblHObLIAPObL JHcobanayed, cunmesoeyee
Jcone cunammayza oaseimmanean. Cmpamecusi cCNeKmMpOCKONUAILIK HCIHE XPOMAMOPaAPUANbIK
a0icmepdi  KOIOAHA  OMbIPbIN, MUKOOAKMEPUANLIK — HbICAHOAPMeH — o3apa  apeKkemmec)oi,
IKCHEPUMEHMMIK CUHMe30ey MeH Ma3apmyobl JHCIHe KOCHLILICIAPObIH CUNAMMAMACHIH OONHCAY
yuiin ecenmey KOHObIpY 3epmmeynepin Oipikmipedi. buonocusnvix 6asanay M. tuberculosis ocyiniy
medicenyin 6azanay ywin Mukponiacmunaneis Anamap Kex Tanoaywt (MABA) apkvlisi
acypeizinedi. bByn macin 6orawaxma mesimoi TYBEPKYIIE3IE kapcol npenapammapobvl a3ipey
YUWlin nepcnekmusavl 2emepoyurioi mipexmepoi Kammamacwlz emeoi 0en Kyminyoe

Tyiiinoi cezoep: Tyoepkynes, Monexynanvix Konowvipy, Ken 0apice mesimoinix, MABA.

Ilpupawm IlpaBenenl, Iemarupn Jukmmrl*
1 Kadenpa papmaneBrnueckoit xumuu, @apmanepruueckuii komwtemk JIDKCC, Maiicypy,
JDKCCAXEP, Kapnaraka — 57001.
1* Touent xadeaps! papmaneBruueckoi xumun, @apmaneBTudeckuit koiwemnk JSS, Maiicypy,

JIOKCCAXEP, Kapnaraka — 57001

PA3PABOTKA, CUHTE3, XAPAKTEPUCTUKA U JIABOPATOPHBIE
NCCIEJOBAHUSA HOBBIX 5-YJIEHHBIX 'TETEPOLIUKINYECKHUX
MNPOU3BOJHBIX B KAYECTBE IOTEHIUAJIBHBIX TPOTUBOTYBEPKYJIE3HBIX
CPEJACTB

Abcmpakm

Tybeprynes (Th), svizvieaemviti muxobaxmepusmu tuberculosis, npooonrcaem ocmasamvcs
cepbe3Holl npobremotl 0iisl 2106aN1bHO20 30PABOOXPAHEHUSL, YCY2YONAeMOl POCOM YUCIA UWMAMMOS
C MHOXCECMBEHHOU NeKapCMBEeHHOU YCMOUdUgoCcmolo. Xoms cospemMenHble npenapamul nepeou
JIUHUY, MAKUe KaK U30HUA3UO, pUGamMnuyuH, Smamoymon u nupasuHamuo, WupoKko UCHOIb3VIOMCS,
UX O2PAHUYeHUs NOOYEePKUBAIOM HeOOXO0OUMOCHb 6 HOBLIX XUMUOMEPANesmuieckux cpeocmeax.
Hoegvie 5-unennvie cemepoyuxnuyeckue npou3so0Hble 8bl3641U 3HAYUMENbHBII UHmMepec 61a200aps
Ux  pasHoobpasmoll  apmaxonocueckol — aKMueHOCMU, — BKIOUASA — AHMUMUKPOOHblE U
npomusomybepkynesuvie ¢hgekmoi. Imom uUccie008amenbCKuti NPOmMoOKol HANpaeieHn Ha

paspa6om7<y, CUEmMe3 U xapadkmepucmukKy makxkux cemepoyuKkiuyecKux npouseodelx 6 Kauecmee
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NOMEHYUANbHLIX — NpomueomybepkynesHvlix — cpeocms.  Cmpameeusi  couemaem 6  cebe
BbIUUCIUMENbHBIE UCCIe008AHUA O NPOSHOUPOBAHUS 83AUMOOCUCMEUsT C MUKOOAKMepusMU-
MUWEHAMU, IKCNEPUMEHMANbHBII CUHME3 U OYUCMKY, d MAaKdce onpedeieHue Xapakmepucmurx
COeOUHEeHUll ¢ UCNONb308AHUEM CHEKMPOCKONUYECKUX U  XPOMAMOSPpApuyeckux Mmemooos.
Buonozuueckas oyernka 6yoem nposedena ¢ nomowpio anaiuza Ha muxkponianwemax Alamar Blue
(MABA) ons oyenku uneubuposanus pocma M. tuberculosis. Ooxcuoaemces, wmo smom nooxoo
NO380IUM NOJYYUMb MHO200Dewawue 2emepoyuriuieckue Kapkacol 0Js 0yoywetl pazpabomxu
JIeKapcme npomue pe3ucmermHo2o myoepkyiesd
Knrwouesvie cnosa: TyOepxynes, MonNeKyusipHvlll OOKUHS, MHONCECMBEHHAs NeKAPCMEEHHAS.
yemotiyugocms, MABA.
Sriram Praveen?, Sheshagiri Dixit!*
!Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Mysuru, JSSAHER,
Karnataka — 57001.
* Assistant Professor, Department of Pharmaceutical Chemistry, JSS College of Pharmacy,
Mysuru, JSSAHER, Karnataka — 57001

DESIGN, SYNTHESIS, CHARACTERIZATION AND IN-SILICO STUDIES OF NOVEL 5-
MEMBERED HETEROCYCLIC DERIVATIVES AS POTENTIAL ANTI-TUBERCULAR
AGENTS

Abstract

Tuberculosis (TB), caused by Mycobacterium tuberculosis, continues to be a major global
health burden, exacerbated by the rise of multi-drug-resistant strains. Although current first-line
drugs such as isoniazid, rifampicin, ethambutol, and pyrazinamide are widely used, their
limitations highlight the need for new chemotherapeutic agents. Novel 5-membered heterocyclic
derivatives have attracted considerable interest due to their diverse pharmacological activities,
including antimicrobial and antitubercular effects. This research protocol is aimed at the design,
synthesis, and characterization of such heterocyclic derivatives as potential anti-tubercular agents.
The strategy combines computational docking studies to predict interactions with mycobacterial
targets, experimental synthesis and purification, and compound characterization using
spectroscopic and chromatographic methods. Biological evaluation will be performed through the
Microplate Alamar Blue Assay (MABA) to assess inhibition of M. tuberculosis growth. The
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approach is expected to yield promising heterocyclic scaffolds for future drug development against
resistant TB

Keywords: Tuberculosis, Molecular docking, Multi-drug-resistance, MABA.

IMarea Xer Pamxent®, JI. Ipusinka JIapammyau’*
®dapmakornosus kadeapacel, JSS dapmanus Komnemxki, Pokienn, Y axaramanganam, Hunrupuc,

Tamunnany, Yaaictan — 643001

TAMPA BXA3MAHBI )KATBIP MOMHBI OBBIPBIHA KAPCHI IOTEHITUAJIBI YIIITH
TY/KBIPBIM/IAY )KOHE BAFAJIAY

Anoamna:

bxacmanap-wenmepmen mpumypayusnanean 0ip nemece Gipreuie Memanioapobiy, XUMUSLIbIK
apanac oxcuomepi. Muvic oxcuoi necizinoeci mampa 6xacma Memail MbiCMAH AJIbIHRAH JHCIHE
aropeeousnvlK 0apicepiep icikmepee KeHineH YCulHeaH. JKamvip MolHbiHbIY Kamepai iciei OyKin
anemoeei atlendepoiy OeHCayIvbieblHa, acipece allenoep oNiMiHIY Hezizel cebebi 6obln MmabvlIamuvlH
damyutvl endepoe HcOUKbiH acep emedi. Tampa b6xacmacmviy Hcamvip MOUHBI 00LIPLIHA KAPChl
muimoiniei vlavimu 0anendeHbecen. Heeiszei maxcam mampa dxamanwiy Kamulp Motinbl 00bIpbIHLIH
HelLa orcacywanapvinely  oceninepine Kapcol yumomoKCUKAIblK HOMeHYyuanvii Jlaivinoay,
cunammay scane oazanay bonovi. Memun Tuazonun Tempaszonuu (MTT) Tarnoayvl. Tampa d6xacma
Ynoi Aropseousnvix opmynaceinoa rxepcemineen pecmu adicke calikec OaublHOanowl. Kyueni
cunammama ckamepieyui 21eKkmpoHobl mukpockonusi (SEM)—snepeus oucnepcusinbiy Penmeendik
manoay (EDAX), Uugppaxvizein Cnexmpockonusi (IR), Tepmoepasumempusinvix Tanoay (TGA),
VIIBTPAKYJII'TH Cnexmpockonus, Amomovix Kyw Muxpockonuscer (AFM) orcone Penmeendik
Hugparxyusanviy manoay (XRD) cusxmor apmypni 3amanayu 20icmepdi Konoawy apKblivl
Jcypeizindi.). Homuowcenep mampa 0Xasmanvly Mbic OKCUOIHIY HAHOOOIueKkmepi peminoe2i
Kypamuin pacmaosl. biz mampa 6xamansiy Kameip motinvl obvipwinsiy Hela ocacywanapvinviy
JHceninepine Kapcol YUMOMoOKCUKanvlx nomenyuanvin Memunmuasoaun Tempazonuu (MTT)
Tanoaywr apkwinel bazanaowix. Tampa oxacma 1C50 (scacywa ocyininy 50% meoscey ywin Kasxcemmi
Konyenmpayus) moni 6otivinuwa aumapaviKmai yumoyslmmuliblKmbl KOpcemmi mampa oxacma
190 mxe/mn, cmanoapmmer [opinix Taxcon 1C50 manin 55 mxe/mn kepcemxenoe, OYi OHbIH iCiKKe

Kapcul azenm peminoe 0aCmypii KOAOAHBLIYbIH KOIOAUObI.
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Kinm co3o0ep: Hela oscacywanapuoinoty corsvixmapot, Memun Tuazonun Tempazonutin (MTT)

manoay, In Vitro yumoysimmoetnsiest, 1C50 mondepi, Kamoip Motinwt 06bipbL.

IMaTen Xer Paxxem, Ilpusnka {Bapammyaun
@akynbreT GpapmakorHozuu, Gapmanesruueckuit komuiemk JSS, Poxiiena, Y nxaramananam,

Hunrupuc, Tamwinany, Maaus — 643001

PASPABOTKA U OHEHKA TAMPA BXACMA HA IIPEJIMET EI'O
MPOTUBOOITYXOJEBOI'O JEHCTBUS ITIPOTHUB PAKA IIEMKW MATKH

Abcmpaxm

bxacma - smo xumuuecku cmewanHnvle OKCUObL 00HO20 UNU HECKOIbKUX Memalios,
pacmepmole ¢ mpasamu. Tampa-6xacma Ha 0CHOBe OKCUOA MeOU, NOLYYAeMAs U3 MeMAaLIUYecKoll
Meou U WUPOKO peKoMeHOyeMdas aropeeduyeckumMu epadamu npu onyxonsx. Pax wetiku mamku
oKazvleaem pazpyuiumenpHoe 6030elicmeue Ha 300p08be JHCEHWUH 80 BCeM Mupe, 0COOEHHO 8
PA36UBAIOWUXCS  CMPAHAX, 20€ OH SGIAEmCs OCHOBHOU NPUYUHOU  CMEPMU  ICEHUJUH.
Dpgexmusnocmv Tampa 6xazmvl npomus paxa wielku Mamku Hayuno He O0okasaua. OcHoeHas
yeib COCMosNA 8 Mom, 4moobl NOO2OMOBUMb, OXAPAKMEPUZ0BAMb U OYEHUMb YUMOMOKCUYECKUL
NOMeHYuan mampuvl oxama 6 omHouwleHuu kiemouynvix aunuti HeLa npu paxe wieiiku mamku c
nomowpio ananuza memunmuasorunmempasonus (MTT). Tampa 6xacma Ovina npucomosnena no
ouyuanvHomy  mMemody,  YKA3AHHOMY 8  UHOULCKOM  anopseoudeckom  gopmynsape.
Cucmemamuyeckas  Xapaxmepucmuxa Obliad  6bINOJHEHA C  UCHONb30BAHUEM — PA3TUUHBIX
COBDEMEHHBIX  Memo008, MAKUX Kaxk CKanupyiowas 1ekmponnas mukpockonus (SEM),
onepeooucnepcuonnviti penmeenosckuil anamuz (EDAX), ungpaxpacnas cnexmpockonus (IR),
mepmocpasumempuyeckutl ananuz (TGA), YD—cnekmpockonus, amomuo-cunoeas MuKpoCKonust
(ACM) u penmeenocmpyxmypuwiii anaauz (XRD). Pesyromamol noomeepounu, umo tamra bhasma
cocmoum u3 Hanoyacmuy okcuoa meou. Mol oyenunu yumomorxcuueckuit nomenyuan tamra bhama
6 omHoweHuu kiemounvix aunuu HelLa, cesasannvix ¢ pakom wielku mamxu, ¢ NOMOWbIO AHATU3A
memunmuazorunmempaszoaus  (MTT). Tampa 6Oxazma npodemoHcmpupogana 3HAYUMENLHYIO
yumomoxkcuunocmo npu 3nadenuu 1C50 (xonyenmpayus, Heobxooumas 0ns uHeUOUPOBAHUS poCcma
knemok Ha 50%), pasnom 190 mxe/mn, 6 mo 8pems kak cmanoapmuulli npenapam Taxcon nokasan
snauenue 1C50, paenoe 55 mxe/mn, umo noomeepoicoaem e20 MpAOUYUOHHOE NPUMEHeHUe 8

Kadvecmee npomusoonyxojiesoco cpedcmea.
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Knwuesvte cnosa: Knemounvie nunuu HelLa, ananuz memunmuaszonurimempaszonus (MTT),

yumomoxcuurnocms INVitro, snauenus 1C50, pax wetiku mamxu.

Patel Het Rajesh, L Priyanka Dwarampudi
Department of Pharmacognosy, JSS College of Pharmacy, Rocklands, Udhagamandalam, The
Nilgiris, Tamilnadu, India — 643001

FORMULATION AND EVALUATION OF TAMRA BHASMA FOR ITS ANTI CERVICAL
CANCER POTENTIAL

Abstract:

Bhasmas are chemically mixed oxides of one or more metals triturated with herbs. The
copper oxide based tamra bhasma derived from metallic copper and widely recommended for
tumors by ayurvedic physicians. Cancer of the cervix is having a devastating impact on women'’s
health around the world, especially in developing countries, where it is the leading cause of death
in women. Tamra bhasmas efficacy was not proven scientifically against cervical cancer. The main
objective was to prepare, characterize and evaluate tamra bhama’s cytotoxic potential against
cervical cancer HelLa cell lines using Methyl Thiazolyl Tetrazolium (MTT) Assay. Tamra bhasma
was prepared as per official method listed in Indian Ayurvedic formulary. Systematic
characterization was performed using various modern techniques like scanning electron
microscopy (SEM)-energy dispersive X-ray analysis (EDAX), Infrared Spectroscopy (IR),
Thermogravimetry Analysis (TGA), UV-Spectroscopy, Atomic Force Microscopy (AFM), and X-ray
Diffraction analysis (XRD). The results confirmed the composition of tamra bhasma as copper
oxide nanoparticles. We evaluated tamra bhama’s cytotoxic potential against cervical cancer HelLa
cell lines using Methyl Thiazolyl Tetrazolium (MTT) Assay. Tamra bhasma showed significant
cytotoxicity in terms of 1Cso (Concentration required to inhibit 50 % of cell growth) value of tamra
bhasma as 190 ug/ml, when the standard drug Taxol showed an ICso value of 55 ug/ml, which
supports its traditional use as antitumor agent.

Keywords:

HeLa cell lines, Methyl Thiazolyl Tetrazolium (MTT) assay, In vitro cytotoxicity, IC50 values,
Cervical cancer.
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Merty Omkap bana Hapacumxa, Anarapakyna Ilanaroru, A T [lypait Ananga Kymap
dapmaneBTUKAIBIK XUMUs Kadeapacel, JSS dapmarus Komremxki
JSS XKoraps! binim XKone 3eprrey Axanemusicel, Oty

Hunrupuc, Tamunnan, Yauaicran 643001

CYT BE3I KATEPJII ICITTHE KAPCbI IAHTAHA KAMAPAHBIH BEJICEH/I
OUTOKYPAMJIACTAPBIH MOJIEKYJIAJIBIK KOHABIPY 3EPTTEYJIEPI

Anoamna

Kipicne: Cym 06e3i xamepni iciei Oykin anemoeei atienoep apacbiH0agbl Kamepii ICIKKe
batlianvicmel 61IMHIY Hezizel cebebi bonvin Kana bepedi. Kana scone as yvimmuvl mepanegmix
banamanapoviy Kaxcemminiei 0dpiniKk 6ciMOikmepoeH alblHAMbIH QUMOXUMUAILIK 3ammapaa
Hazap ayoapowl. Jlanmana kamapa, 0acmypii mypoe KOJOAHbLIAMbIH 0IPINIK Won, iCiKKe Kapcbol
bencendiniei bap buoakmuemi Kocwolivicmapaa oail.

Qoicmepi: Jlaumana kamapansiy Qumoxumusnvly 3ammapul a0edbuemmep MeH Maiimemmep
bazacvinan  anvinovl  (Movicanot, PubChem). JJOPI-/JOPMEKTIH yxcacmoieot men AJMET
kacuemmepi QIKProp mooyui apxwiivt 6azananowt sxcone Monexyranvlx Konowvpy Sar-Cov-2-men

Kapcwur Schrodinger suite 2025-2 kemezcimen scypeizinoi.
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Homuoicenep: Ckpununemen emxen Kocoblivlcmapowviy lwinoe [lpoanmoyuanuoundep, bema-
kapuogunnen scone anvgpa-eymynen COUKECIHIIE -7,03 xxan/mons ,-2,1 kkan/mons dscane -2,03
kxan/monv oonamvin ACE2 6azeimeinoa en scozapul coipey kepcemkiwumepin kepcemmi. AJIMET
npoguninoe yolmmuliblebl MOMEH KOJallibl (hapMaKoOKUHEMUKAIbIK Kacuemmepi KopceminzeH.

Kopvimuinowt: Kpemnutioeei maomuoicenep 1aHmMAana KamapaculHblY KYpamvlHOa cym 0Oe3i
KamepJi iCieiHiH 0aMyblHA KAMblCAMblH He2izel aKybl30apobl MOOYIAYUIayea Kadiiemmi Kyuimi
ouoaxmuemi Kocwlivlcmap 60ap exeHin KopcemeOdi. byn Homuoicenep ocvl umoxumusivlg
3ammapovly emOIK aneyemin pacmay yuin ooar api in VItro scone in ViVo sepmmeynepoi Konodaiiovl
JHCIHE AHCAna 6CIMOIK He2i3iHOe2l ICIKKe Kapchl npenapammapobly OAMYbIHA bIKNAT emyi MYMKIH.

Tyuin ce3dep: Jlaumana xamapa, cym 6e3i kamepii iciei, moaexynanwix Konovlpy, A/IMET,

KpemHutioe 0apinik 3ammapovl maoy, pumoxumusineix 3ammap, ACE2.

Merty Omkap bana Hapacumxa, Anarapaxyna Ianaroru, A.T. lypaun, Ananna Kymap
@akynpTeT papmareBTHYecKoi XuMun, @apmMareBTHIecKuii Koyemx JSS
Axkanemus BbIcIIero 00pa3oBaHus M HAyYHBIX UccienoBanuii JSS, YTu

Hunrupuc, Tamunnan, Uagus, 643001

MOJIEKYJIAPHBIE UCCJIIEJOBAHUSA AKTUBHBIX ®PUTOKOMIIOHEHTOB
JAHTAHA KAMAPA ITPOTUB PAKA MOJIOYHOM KEJIE3bI

Abcmpakm

Beeoenue: Pax monounou owcenesvl ocmaemcs OCHOBHOU NPUYUHOU CMEPMHOCMU Om paKa
cpeou dfceHuun 80 ecem mupe. I[lompebHocms 6 HOBbIX U MeHee MOKCUUHbIX MePanesmuyecKux
ATbMEPHAMuUEax NpUGLeKla GHUMAHUE K QUMOXUMUYECKUM BeWeCmeam, NOAVYAeMbIM U3
JIeKapCmMeeHHbIX pacmenul. Jlanmana kamapa, mpaouyuoHHO UCHONbL3YEeMAsi NeKAPCMEEHHAs.
mpasa, Ooeama OUONO2UHECKU AKMUBHLIMU COEOUHEHUAMU, 001a0aoWuUMU NOMEHYUANbHOU
NPOMUBOONYXO0NEBOU AKMUBHOCTNDIO.

Memoowvr: umoxumuueckue eeujecmea Lantana camara osi1u noayuenst u3 aumepamypsl u
ba3z oannvix (nanpumep, PubChem). Cxoocmeo ¢ nexapcmeennvim cpeocmseom u ceoticmea ADMET
Ovlu  oyenenvl ¢ nomowpio mooyas QIKprop, a monexynapuelii 0okune Obll npoedeH ¢
ucnoavzoeanuem Schrodinger suite 2025-2 npomus xarouesol muwienu paka MOIOUHOU Hcelesvl

(PDB id: ACE2), komopas éxooum ¢ komnuexc ¢ Sar-Cov-2.
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Pesynomamur: Cpedu omoOpaHHbIX COeOUHeHUll, MAaKux KaKk NpoaHmoyuaHuounsl, Oema-
Kapuoguinen u arbga-cymynen, noxazauu camvie gvicokue nokasamenu no ACE2 - 7,03 xkxar/monw,
-2,1 kxan/monv u -2,03 kxan/monv coomseemcemeento. Hccneoosanue npenapama AJIMET nokaszano
Orazonpusimuvie apmaKoKuHemuyecKue coUCMEa Npu HU3KOU MOKCUYHOCHIU.

3akniouenue: Pe3ynomamvl 1a00paAmMopHbIX UCCIE008AHUL CBUOEMETbCIEYION 0 MOM, YMmOo
Jlawmana kamapa cooepocum MowHble OUOIOSUYECKU AaKMUGBHbIe COEOUHEHUs, CNOCOOHblE
MOOYIUPOBAMb Kltouegble OENKU, YY4acmseylouue 8 Npocpeccupo8anHul paKa MOJIOYHOL Jicele3bl.
Omu  pesynrbmamsi noomeepicoarom OaivHetimue uccieoosanus N Vitro u in Vivo ons
nOOMEePHCOeHUsI MePAnesmuyecKkoe0 NOMEeHYUaIa Mux QUMOXUMUYECKUX Beuecms U MO2ym
cnocobcmeosamv  pazpabomke HOBbIX NPOMUBOONYXONEBbIX NPEnapamos Ha pacmumenbHoOl
ocHose.

Knrwuesvie cnosa: Jlanmana xamapa, paxk MOJOYHOU Jicene3vbl, MOLEKVIAPHbIL OOKUHS,

ADMET, paspabomka nexapcmeennvix cpeocms in silico, pumoxumuuecxue eewecmesa, ACE2.

aMettu Omkar Bala Narasimha, 2Nagarjuna Palathoti, @ T Durai Ananda Kumar
4Department of Pharmaceutical Chemistry, JSS College of Pharmacy
JSS Academy of Higher Education & Research, Ooty
Nilgiris, Tamil Nadu, India 643001

MOLECULAR DOCKING STUDIES OF ACTIVE PHYTO CONSTITUENTS OF
LANTANA CAMARA AGAINST BREAST CANCER

Abstract

Introduction: Breast cancer remains a leading cause of cancer-related deaths among women
globally. The need for novel and less toxic therapeutic alternatives has directed attention toward
phytochemicals derived from medicinal plants. Lantana camara, a traditionally used medicinal
herb, is rich in bioactive compounds with potential anticancer activity.

Methods: Phytochemicals of Lantana camara were retrieved from literature and databases
(e.g., PubChem). Drug-likeness and ADMET properties were evaluated using Qikprop module &
Molecular docking was conducted using Schrodinger suite 2025-2 against key breast cancer target
(PDB id: ACE2) which complex with Sar-Cov-2.
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Results: Among the screened compounds Proanthocyanidins, beta-caryophyllene and alpha-
humulene exhibited the highest glide scores towards ACE2 with -7.03 kcal/mol ,-2.1 kcal/mol and -
2.03 kcal/mol respectively. ADMET profiling indicated favorable pharmacokinetic properties with
low toxicity.

Conclusion: The in-silico findings suggest that Lantana camara contains potent bioactive
compounds capable of modulating key proteins involved in breast cancer progression. These results
support further in vitro and in vivo studies to validate the therapeutic potential of these
phytochemicals and may contribute to the development of novel plant-based anticancer drugs.

Keywords: Lantana camara, breast cancer, molecular docking, ADMET, in silico drug
discovery, phytochemicals, ACE2.
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®.K.Maxammanamuunos, /[.III. Myxamenosa

TamkeHTckuil papmareBTHYeCKUil UHCTUTYT, I'. Tamkent, Pecnybnuka Y30ekucran

NIEHTUOUKALUA U KOJIMYECTBEHHOE ONTPEAEJIEHUE CUJIIEHA®UJIA
XPOMATOCHETPO®OTOMETPUYECKUM METOJOM.

Axmyanonocms. Cundenaguir — mowmsill uneubumop ¢ocgpoouscmepaszvl 5-co muna,
NPUMEHseMbLL 6 Mmepanuu 3peKmuibHol Ouc@hyukyuu. B nocreonue 2o00vl ommeuaemces pocm
cyuaes e2o ynompebieHuss cpeou Heco8ePULCHHOIEMHUX NOOPOCMKO8, A MAKICe COBMECTHO20
npuéma ¢ CUNbHOOCUCMBYIOWUMU, NCUXOAKMUBHBIMU BEUeCmM8AMU C UYelbl0 NPOIOHSAYUU UX
oeticmeusi. [10006Has npakmuka okazvleaem HeOIA2oNPUsIMHoe GUAHUE HA PA3GUMUEe OP2AHU3MA U
CONPOBOACOAEMCS BLIPANCEHHBIMU NOOOYHBIMU dhPeKmamu, 6KaOUaAs 20108HbIE OOU, SUNEPEeMUIo

JUYa, 3a10HCEHHOCMb HOCA, OUCNencudyeckKue paccmpoucmed, 60au 6 epyou, 00blWKY, HAPYULeHUs]

38



KA3AKCTAH ME/THITHHA ’KOHE @APMAI[HUA JKYPHAJIBI, 2025 »corn 7-mom
XU mexcoynapoonas Hayunas KoHepeHyus Moaooslx yuenovix u cmyoenmog «Ilepcnexmuent
pazeumus duonozuu, MeOUyUHbL U hapmayuuy, COOPHUK cmamei

3peHUs, Mmaxuxapouro. B msadcénvix ompaeieHusx 603MONCHbL UHCYIbM, UHGAPKM MUoKapoa u
BHE3aNHAS CepOeyHas CcMepmb. Yuumvléas wupoKoe pacnpocmpanenue cuideHaguia u
nomeHyuanbubvle PUCKU e20 310ynompebieHus, aKmyaibHou 3adaueii cy0eOHO-XUMUUECKOU
NPAKMUKU s611emcsi paspadomrka HAOENCHbIX Memo0o8 e2o uoenmupuxayuu. OOHUM U3 MAKUX
Memo008 AGIAEMC L UCNOIb308AHUE MEMOOd XPOMAMOCHEKMPOPOmMmomMempuuL.

Ileny uccneoosanua. ILlenvio pabomwvl aAensiemca udeHmuukayus U KoOIUYECEEHHOe
onpeoeneHue Cui0eHapuIa Memooom XpomamocneKmpo@pomomempuu.

Mamepuanvt u memoowl. /[nis anaiuza Ovliu NOO2OMOBIEHbL 5 XPOMAmMocpaghuueckux
NIACMUHOK, NOKpbimblx copbenmom «Cunukacenvy. Ilnacmunku 6vlCyUuU8alyu 6 cneyuarbHoM
cywunoHom wxa@y. Inacmunky nodenunu na 2 yacmu no 2opuzoHmanu: Ha luyacme niacmunKu
Hanecau 0,3 ma 0,1% cmanoapmmuozo cnupmogozo pacmeopa cuidenaguna, a 8o 2y uacms no
cmapmogotl nuHuY Havecau Iwmn amoeo oce pacmeopa. llocie ue2o Gvlcywiunu npu KOMHAMHOU
memnepamype. 3amem 6ce NIACMUHKY HOMECMUIU 8 Xpomamozpaguueckue Kamepvl ¢ NOOBUICHOU
gazoii — cmecvio ayemonumpuna, smunayemama u 10% pacmeopa ammonusi eudpoxcuoa 6
coomnouwtenuu 5:4:1. Ilocne noovéma ¢hponma pacmeopumens na 10 cm niacmunKy GbIHUMANU U
BbLICYULUIU NPU KOMHAMHOU memnepamype. /s @viasieHUs 30Hbl CKONJeHus cundenaguna 1 ywo
uacme obpabamuvleanu Peakmueom lpazenoopaha. IIpomueononosicHyro yacmo
CcOOmeemcmayuie2o yuacmka copoenma ¢ cundeHaguia ckpebau ckarvneiem u snouposanu 95%
amanoaom. Ilonyuennvie pacmeopuvl uromposanu uepes uibmposanrvuyro oymazy, 06vém 0oseu
00 10 mn u ananuzupoeanu na cnexmpogomomempe UB-Spectroscopy System ¢upmwr «Agilent
Technologies» (mooenv 8453E), 6 xrogemax ¢ moawunou cnos 10 mm, npu orune 6oauvt 230 Hm.
Konuuecmsennoe cooepowcanue cundenaguna onpedensinu Y D-cnekmpogpomomempuyeckum
Memooom.

Buvuueykazanmnvie uccneoosanus ovliu nposedensvt XpomMamozpaguieckux niacmuHkax maxue
Kak, codepaicawyue okcuo anomunus u eomoegvie niaacmunku mapku VWR TLC ALUMINIUM
PLATES, noxpoimeix copbenmom F254 «Cunukazenv». Hccnedosanue nokasano, 4mo
Xpomamozpagpuueckue NiACMUHKU, U320MOGNIEHHbIE C OKCUOOM ANIOMUHUSA, He nooxooum O
onpeoenerus cuioeHaguia mMemooom MmMoHKOCIOUHOU xpomamoepaguu. Ilnacmuner mapku VWR
TLC ALUMINIUM PLATES, noxpvimsix copbenmom F254 « Cunuxacenvy oxazanucs npakmuiHsl
ons  uoeHmugpukayuu  cundenaguia ¢ ucnoavzosarHuem Y®-pamnvl, 06e3  npumeHeHus
OONOTHUMENbHBIX XUMUYECKUX Ped2eHMO08.

Pesynomameut. [lo pe3ynomamam KoauueCmeeHHO20 AHAIU3A COOepiHcaHue cundeHaguia

cocmasuno 6 cpeonem 94,8%, omunocumenvrasn owuoka -1,93%.
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Buoisoowt. [lonyuennvie dannvle NOKA3b18alOm, 4mo papadomanHulli Memoo Modcem Obimb
UCNONIBL308AH 8 CYOCOHO-XUMUYECKOU U XUMUKO-MOKCUKOJLO2UYeCKOL Npakmuke 0Jisi uoeHpukayuu u

KOAUYeCmeeHH020 OnpeoeiieHus culoeHapua.

Carapuka Myxkepaxu, JI. lIpusinka /IBapamnyan®, C. I1. [Ixanadan
®dapmaxoruosus xoHe Gurodapmanns kadeapacs
J. S. S. ®apmanusa Komnemxki,

Poknenn, Oorakamyna-643 001, Tamunnaan, YHaicTaH.

IICOPUA3bI EKI IIOJIUXEPBAJIIBI 'EJIb ®OPMYJIACBIH KOJIIAHY APKbIJIbI
EMIEYT'E APHAJIT'AH 3EPTTEY

Anoamna

llcopuasz-mepiniy orcone dac mepiciniy Kymic, KaOblpuiakmol KaObIPUAKMAPbIMEH HcabblLIeaH
Mep3iMOi Kbl3bll OAKMAapMeH CUnammaiamsii CO3bLIMAIbLL KaObiHy mepi aypyvl. I[lcopuazov
emoeydiy ani de mamawia 20ici dcox. bByn cyenapuiioe ey a3 dicanama acepnepi 6ap KoIaulvl
banama emoey adicmepin i30ey Kaxcem. Ocvlean 6AUNAHBLICMbL OCIMOIKMeEp MUIMOI JHcaHe banama
bona anaowi.

Byn 3epmmeyoiy maxcamul ncopuazovt emoeyee apuanzan 2,5% oncone 5% noau wonmen sHeacai2am
2enb hopmynanapviHbly eKi mypii KOHYeHMPAayusColh CaiblCmuipy 6010bl. JleMek, ocbl MaKaiaoa
ncopuazovl emoeyoe dacmypii mypoe Koaoauwliamuln Psoralia corylifolia (Fabaceae), anos eepa
(Liliaceae), nigella sativa (Ranunculaceae), Thespesia populnea(Malvaceae)’Xone Momordica
charantia(Cucurbitaceae)mygvimoapuinsly coiebinobiiapvinan mypamuin” Herba | cenviniy orcana
Gopmynacel”  Kapacmulpviiean.ncopuas.  Xeke — weoenmep  yHOicmanuwly — AWOPEEOUSILIK
Dapmaxonescvina caukec CmaHoapmmsl CUNAMMAMALapbl OOUbIHUA OALANAHOB.

Y3inoinep 6encinencen npoyedypanap 6ouivinwa anvinovl. Kypawwinoa 2,5% owcone 5% wen
CIZbIHOBLIAPLL Oap GopmynaHvl muluKanoapovly KYUpslK yicici oauviHoan, 6aeanaovl. Kvicka
Mep3iMOi mYpaKmulivlK 3epmmeyiepi oe 3 aul mepsimee xcypeizindi. Anvinean oepexmep 5% noau

WONMEH HCACANZAH 2e/lb (YOPMYNACHL NCOPUAZObL eMOEYOe HCAKChl Hamudice bepeminin Kopcemeoi.

Carapuka Myxkepmxu, JI. llpusaaka JIsapamnyan*, C.I1./Ixanadan
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@akynbTeT hapMaKOTHO3HH U PUTODapMAIIH
®apmarneruyeckoro kosuiemxka umenu hx.C.C.,

Poknenpac, Ootakamyng — 643 001, Tamunuan, Uaaus.

NCCJIEJOBAHME I10 TEYEHHUIO IICOPUA3A C HCIIOJIB3OBAHUEM JIBYX
T'EJIEBBIX KOMITIO3UIIAI U3 MTOJIUTEPBAJIA

Abcmpaxkm

Ilcopuaz - omo  XpoHuyeckoe GOcChanumenvHoe 3ab01e8aHue  Kodcu,  KOmMopoe
xapakmepusyemcs — NepuoOUdecKUMY  KPACHLIMU — NAMHAMUY,  NOKPHIMbIMU  CepeOpucmo
wenywauelics YewyuKol Ha Kodce U 8OJOCUCMOU Yacmu 20108bl. MoeanbHo2o nevuenus ncopuasa
no-npedjcuemy He cywecmsyem. B smom ciyuae Heobxooum nouck nooxoosuux aibmepHamueHbLx
Memooo8 JleueHus ¢ MUHUMATbHbIMU NOOOUHbIMU P gexkmamu. Pacmenus moeym oOvimo
I pexmusnvIMU U ATbMEPHAMUBHBIMU 8 IMOM OMHOULEHUU.

Lenvro nacmoswezo ucciedosanusi ObIIO CPABHUMb 08e pa3iuiHble KoHyenmpayuu 2,5% u
5% eceneu poly herbal ons newenus ncopuasa. Taxum ob6pazom, 6 Hacmoswelu cmamve
paccmampusaemcs “Hosas 2enesas komnosuyus Herba 1”7, cocmoswasn uz skempaxkmos cemsin
Psoralia corylifolia (Fabaceae), cens Aloe vera (Liliaceae), cemsn Nigella sativa (Ranunculaceae),
aucmoes Thespesia populnea (Manveosvie) u aucmves Momordica charantia (meiksennvie),
KOmMopbvle MpaoUyuOHHO UCNOAb3VIOMCA 8 KYIUHApuU. 1eueHue ncopuasa. OmoenvbHuvle mpasvl Ovliu
OYEHeHbl HA COOMBEMCMmaUe UX CMaHOapmHblM mpedo8anusm 6 coomeemcemauu ¢ Aropeeduueckoi
¢apmaxoneeri Unouu.

Oxempaxkmul ObLIU NOYYUEHbl NO YemaHosleHHbiM Memooukam. Cocmas, codeporcawuil 2,5%
u 5% pacmumenbHbiXx IKCMPAKmMos, OblLl NPUSOMOBIeH U OYeHeH Ha Modeau xeocma muluiu. Takoce
ObLIU  NPOBEOEHbl  KPAMKOCPOUHbIE UCCAeO08AHUSL CMAOUIbHOCMU 6 mevenue 3 Mecsyes.
Tonyuennvle oannvie ceudemenvcmeyiom o mom, umo 5%-nas xomnosuyus eens poly herbal gel

Odaem jyyuiue pe3yiomamsl Npu JeYeHuu ncopuasd.

Sagarika Mukherjee, L. Priyanka Dwarampudi®, S.P.Dhanabal
Department of Pharmacognosy and Phytopharmacy J.S.S.College of Pharmacy,
Rocklands, Ootacamund — 643 001, Tamil Nadu, India.
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A STUDY FOR PSORIASIS TREATMENT USING TWO POLYHERBAL GEL
FORMULATIONS

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
Herba | gel formulation” comprising of the extracts of Psoralia corylifolia (Fabaceae) seeds, Aloe
vera (Liliaceae) gel, Nigella sativa (Ranunculaceae)seeds, Thespesia populnea(Malvaceae)Leaves
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 established procedures. Formulation containing 2.5%&5% herbal
extracts 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.

Introduction

Psoriasis is a chronic, genetically influenced immunological based inflammatory disorder.
Still i deal treatment for psoriasis, a therapy that is effective, safe, convenient and economical is not
available. In this scenario, search for suitable alternative treatments with minimal side effects are in

need. Plants can be an effective and alternative in this regard
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Objectives
1. The plant materials were selected and authentified.
2 Standardisation of raw materials was carried out.
3 The extraction of plants was carried out using 95% ethanol.
4. Phytochemical studies were carried out.
5 Polyherbal gel formulation was prepared in two different concentrations2.5%
& 5%.
6. Anti-psoriatic activity was evaluated by mouse tail test using albino mice.

Experimental Methods

Phase I: Selection, Identification, authentification & collection of plant materials.

sativa

Aloe vera Psoralia corylifolia
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_
.

Momordica charantia Thespesia populnea

Phase I1: Drying, powdering to coarse powder and standardization of raw materials.

Extractive values

Determination of foreign matter

Ash values

Phase Ill: Phytochemical studies

Extraction — By hot continuous percolation (Soxhlet extraction) with 95% ethanol
Qualitative phyto chemical studies.

Phase IV: FORMULATION AND EVALUATION OF TOPICAL HERBAL GEL.:

Composition of the toj % gel formulation 2.5% gel

formulation
SL. No |Ingredients Quantity SL. No |Ingredients Quantity
1 |Carbopol 934  3gms 1 Carbopol 934 3gms
2 [Herbal Mixture [5gms 2 Herbal Mixture 2.5gms
4 Propylene 3ml 4 Propylene glycol  3ml
glycol 400
400
5 [Triethanolamine [1ml 5 Triethanolamine  [Iml
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6 [Methyl paraben 10.02ml 6 Methyl paraben 0.02ml

7 [Tween 80 (2%) [2.0ml 7 Tween 80 (2%) 2.0ml

8 |Distilled water {100ml 8 Distilled water q.s [100ml
qg.s

The dose of the herbal mixture was selected based on the therapeutic doses of individual Aloe
vera, Psoralia corylifolia, Nigella sativa, Thespesia populnea and Momordica charantia.

PREPARATION OF TOPICAL HERBAL GEL.:

Methods: 5 gms of the combined extract was weighed and dissolved in small quantity of
water. 2ml of 2% tween 80 was added separately. Carbopol 934 was dispersed in 70 ml of distilled
water with continuous stirring to get a smooth cream. Once the smooth cream was obtained the
herbal mixture dissolved in water was added slowly into the carbopol mixture, Methyl paraben,
PEG 400 and the volume was adjusted with distilled water. Triethanolamine was added drop wise at

the end to obtain smooth and transparent gel.

Evaluation of topical herbal gel formulation: Physical evaluation: Physical parameters

such as color, appearance, grittiness and feel on application were recorded.

1. Measurement of PH
2. Extrudability

3. Spreadibility

4. Viscosity

Phase V: Pharmacological studies: anti-psoriatic activity by Mouse-Tail Model.

Results and Discussion: Qualitative phyto chemical studies.

S.No Tests A| Psoralia Nigella Momordic Thespesia
loe | corylifolia a charantia | populnea
ver Sativa
a

1 | Saponins + - + +
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2 | Tannins + + + +
3 | Alkaloids - - - -
4 | Glycosides + - - -

5 | Flavonoids - - - .

6 | Phlobatannin - - - .

7 | Steroids + - - -

8 | Cardiac + + + +
glycosides

9 | Terpenoids - + + +

10 | Carbohydrates + + + +

11| Proteins and + + + +
amino acids

12 | Fixed oils and fats - + + +

13| Phenols + + + +

14| Gums and + + + +
mucilages

Mouse-Tail Model

Degree of orthokeratosis was determined.Degree of orthokeratosis was significantly (p<0.05)
increased by 5 % herbal gel formulation (70.18+1.92) and 2.5 % herbal gel formulation (52.86 +

2.36), as compared to control (17.30 £4.09). In relative epidermal thickness, 5 % herbal gel
formulation (138.5+11.3) & 2.5 % herbal gel formulation (92.68+8.80) & showed significant
(p<0.05) difference when compared to control (100.00 £ 10.7).
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%Relative
S.No | Groups %0Orthokeratosis Drug Activity | Epidermal
Thickness
1. Control 17.30 +4.09 0 100.00 % 10.7
92.68+8.80
2.5 % herbal gel
2. _ 52.86+2.36 42.99
formulation
5 % herbal gel 138.5+11.3
3. _ 70.18 + 1.92 63.94
formulation

Short term stability study of the developed topical herbal gel as per ICH guidelines.

Study | Study Parameters
period
in
months | PRysical pH Extrudability Spreadibility Viscosity
evaluatio .
(mPas’)
n
Color Appearance | Feel on
application
0 | Brownis | Clearand | Cooland | 7.047+0.00| ++ + + | 40.65+0 | 54567+15
h Translucent | Smooth 577 195 2.8
0
1 | Brownis | Clearand | Cooland | 7.030+£0.01| + + + + | 40.77+0 | 54567+30
h Translucent | Smooth 00 251 55
7
2 | Brownis | Clearand | Cooland | 7.043+0.00| + + + + | 40.72+0 | 54533430
h Translucent | Smooth 5774 104 55
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3 | Brownis | Clear and Cooland | 7.030+0.01| + + + + | 40.53+0 | 54467+37
h Translucent | Smooth 000 .057 8.6

Conclusion: The data obtained suggest that, the selected5 % herbal gel formulation have
good anti-psoriatic activity compared to 2.5 % herbal gel formulation and confirms its use in

psoriasis treatment.
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Anoamna

Cym 6e3i kamepni iciei OyKin anemoezi alieoep apacviHod ey Kon mapaizan Kamepii icik
bonvin mabwiiadwl, scmpozen Anvgha peyenmopaapwinwviy (ERQ) oy oeneeiti 6ap nayxacmap 6apnulx
ouaernozoapoviy wamamern 10-80% xypaiiovr. Ooemme, 6yn cym be30epiniy mymikmepinoe Hemece
JI00YIANAPLIHOA  DNUMENUL  HCACYUANAPBIHbIY, — pemmeimeer  ocyiHe — baunauvicmel.  9-
ayununoakpuoundep HK unmepkanayuscel sxcone monousomepasza Il medicenyi apkviivl icikke
Kapcol muimMOinikmi Kepcememin KoOc acep emy mexawusmi, conoati-ax ERa-ea 6azvimmanzan
MuiMoi uHeubumopaap peminoe OaMbln Kejle MHCAMKAH Kbl3Memi apKblibl NepCneKmueavl
mepanesmuKka peminoe aumapivlKmai Kbl3vl2yublivlk myobipowl. byn socymeicmuiy makcamuvl ERa-
ea bazvimmanean cym 0e3i 00bIpbIHA Kapcbl Nepcnekmusanvl npenapammap peminde 1,3,4-
Mmuaouason aimMacmulpoliean 9-aHunuHOAKPUOUHHIY HCAHA MYBIHOBIIAPLIH HCACAY, CUHMESO0eY,
cunammay sicaHe bazanay 6onvin maodwvinaosl. bainanvicmuipy esapa apexemmecyin 6azanay yulin
GLIDE mooynin natioanansvin MoNeKyiaivlk KOHObIPY IKCHepUMeHmmepi JHcypeizindi, cooan Keuin
02piniK 3ammapovly YKCacmviebl MeH (QapMaKOKUHEMUKAIbIK CURAMMAMANAPLIH O0NHCAY YULIH
QIk-PROP mooynimen ADME manoayul acypeizindi. boc baiinanvic snepeusiapoli aHblkmay yudin
MM-gbsa 6acmankvr ecenmeynepi owcypeizindi, ar DESMOND kemezimern MONEKyNanbIK
ounamukanvl (MD) moodenvOey akyvi3-nueano KewleHOepiHiy MYpPaKmolibleblH — pAcmaobl.
Cunmesodencen myvinoviiapoan svl owcane SV2 Kocwviiblcmapvl anblKmamanvlk mamoKcugenmen
canvicmoipzanoa AG MM-gbsa 6avinanvicmuipy Kopcemkiuimepi MeH MIHOEPIH dcakcapma
omulpvin, O6AUIAHBICKA eH HCAKbIHObIebIH Kopcemmi. SvI-sv9 sammapvl 0acmypai adicmepmen 74-
83% onimoiniknen cunmes0enoi scarne cnekmpiik a0icmepoi Koroany apkwlivl cunammanowvl. MCF-
7 in vitro cym 6e3i kamepni icieiniy cacywanwvix sxceninepin oaeanay SVI1 IC 3uau 30,42 mxm
Ke3iHOe eH HCO&apbl YUMOMOKCUKANbIK MUIMOLIIKMI KepcemkeHin kepcemmi. SvI anonmo3sviHulH
unoykyuscol ao / EtBr Koc 60sybl apkblivl pacmanowl, 0¥l OHbIH bIKIMUMATL acep em)y MeXaHU3MiH
kepcemedi. SVI ocone SV2 kocvinvicmapvr ERa-nozumuemi cym 6e3i o6bipbin emoeyoe aneyemmi
Kewbacuivbl Kocolivicmap 00avin maodwvliadvl, 01apobly mamauia OAUIaHbICIbIPY HCAKbIHObIRYL,
KYPLLILIMObIK MYpakmuliviabl dcane IN vitro yumoyvimmolivizel 6ap. Byn namuowcenep onapowiy
cym 6e3i Kamepi icieiHiy MuiMOi mepanuscol YUliH MaKkcammsl mepanesmuxa peminoe 00an api
OHMAUNAHOBIPY JHCIHE OAMBIMY dNleyemin Kopcemeoi.

Tyiiin ce30ep: cym Ge3i kamepii iciei, ocmpozen Anvcha peyenmopwvi, 9-aHUIUHOAKPUOUH

myblHabUlapbl, maKgcammovl mepanusl.
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PAIIMOHAJIBHBIN JIU3AWH U OLIEHKA IN VITRO THAJTUA3OJI3AMEIIEHHBIX 9-
AHWIMHOAKPUJUHOB KAK IEPCIEKTUBHBIX ER-A-MHUINEHEM JIJIS
JEUYEHUS PAKA MOJIOYHOM KEJIE3BI

Abcmpaxkm

Pax  monounoti  ocenesvl  sgisemcsi Hauboniee PAcnpOCMPAHEHHBIM — 310KA4eCMBEHHbIM
HOB000PA308aHUEM CPeOU DJICEHWUH 60 6CeM Mupe, HpU OMOM HA 00N NAYUEHMOK C
NOJ0JCUMENbHBIM YPOBHEM alba-peyenmopos scmpozena (ERa) npuxooumcs oxono 70-80% ecex
ouaznoz06. Kakx npaeuno, 3mo ces13aHO C HepecyIupyemviM pPOCmOM SNUMENUATbHBIX KIEMOK 6
NPOMOKAX UU QOIbKAX MOJIOYHOU Jicene3bl. 9-aHUTUHOAKPUOUHBL 6bI136AIU 3HAUUMENbHDIL UHMepeC
8 Kauecmee NepCHeKmMuUBHbIX Mepanesmuideckux cpeocme 61azo0aps ux OBOUHOMY MEXAHUIMY
oeticmeusi, 0eMOHCMPUPYIOuemy NPOMuU8OONYxXoneyo dhhexmusHocms 3a cuem UHmMepKaiayuu
JHK u uneubuposanuss monouszomepazvl |, a marxowce ux passusarowetics @pynkyuu 6 xauecmee
aghghexmusnvix uneubumopos, nayenennvix Ha ERa. Ilenvio dannoti pabomer saensemcs cozoauue,
cuUHme3, Xapakmepucmuxka U OYeHKAd HO8bIX npoussooHvix 1,3,4-muaduazonsamewennozo 9-
AHUTUHOAKPUOUHA 6 Kauecmee NepCHeKMUBHbIX NPenapamos NPOmue paxa MONOUHOU dHcele3bl,
nHayenennuvix Ha ERaA. Boiiu nposedenvl sxcnepumenmvl no  MOAEKYIAPHOMY OOKUHZY C
ucnonvzosanuem mooyns GLIDE ona oyenxu e3aumooleiicmeuii ceésa3vleanus, nocie uezo Obvll
npogeden ananuz ADME ¢ nomowwro mooyns QIK-PROP ons npocnosuposanus cxoocmea
JIeKapCMBEHHbIX CPeOCm8 U PapMaKOKUHeMmuUYeckux xapaxmepucmux. bviiu npogeedenvi nepguunvle
pacuemsvt MM-GBSA 0ns onpedenenus c60600ubIX 3Hepeull C8A3bl8AHUSA, 8 MO 6peMsa KaK
mooenupoganue monekyasipuou ounamuxku (MD) ¢ ucnonvzosanuem DESMOND noomeepouno
CMAadUNLHOCMb KOMNIIEKCO8 DeNoK-1u2and. M3 cunmesuposannvlx npou3sooHulx coeounenus SVI1 u
SV2  npooemoncmpuposanu nauboavutee cpoocmeo K - CEA3bI6AHUIO, NPOOEMOHCMPUPOBASE
yayuuenHole noxazamenu cmoikosku u 3Havenus AG MM-GBSA no cpasuenuro ¢ smanonnvim
npenapamom mamokcugenom. Bewecmea SV1-SV9 Oviiu cunmesuposamvt mpaouyuoHHuiMU

memoodamu ¢ 8bixo0om 74-83% u oxapaxmepuzoeansl ¢ UCNONb308AHUEM CHEKMPATbHBIX MEMO008.
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Oyenka xremounvix Jaunuil paxa moaounou oicenesst MCF-7 in vitro nokasara, umo SV1
NPOOEMOHCIMPUPOBAT HAUBLICULYIO YUMOMOKCUYECKYI0 3pdhekmusnocms npu 3nauenuu iCso 30,42
MKM. HHOykyus anonmosa SV Oviia noomeepicoena ¢ NOoMOwbl0 O0B0UHO2O OKPAUUBAHUS
AO/EtBr, umo noszsonsem npeononosxcumos e2o 603moducHulil mexanuzm oeticmaus. Coeounenus SV1
u SV2 oxazanucoe nomeHyuanrbHulMu coeourHeHusmu-muoepamu 6 aevenuu ERa-nosumuenoco paxa
MONIOUHOU  Jiceniesbl, 001a0as NPeBOCXOOHbIM CPOOCMBOM K  C8A3bIBAHUIO, CMPYKMYPHOLU
CMadUILHOCMbBIO U 3aMEMHOU YumomoxkcuuHocmpio N VItro. Omu pezyismamol no04epKueaiom ux
nomeHyuan 0ist OanbHeluel ONMUMU3AYUYU U paspabomKu 8 Kauecmese Yeieblx mepanesmuyecKux
cpedcme 0215 3¢ hekmuenoll mepanuu paka MOJOYHOU Hcene3bi.

Knrwouesvie cnosa: Pax monounoil dcenesvi, anbgha-peyenmop 3¢mpocend, npousgoonsie 9-

aHuﬂuHOCZKpu()MHCZ, mapecemuasd mepanus.

Mandala Srividya, R Kalirajan
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Ooty, Tamil Nadu-643001,

India.

RATIONAL DESIGN AND IN-VITRO ASSESSMENT OF THIADIAZOLE SUBSTITUTED
9-ANILINOACRIDINES AS PROMISING ER-A TARGETED ANTI-BREAST CANCER
CANDIDATES

Abstract: Breast cancer is the most common malignancy among women globally, with oestrogen
receptor alpha (ERa)-positive patients constituting around 70-80% of all diagnoses. It generally
results from the unregulated growth of epithelial cells in the breast ducts or lobules. 9-
Anilinoacridines have garnered considerable interest as prospective therapeutic agents due to their
dual mode of action, demonstrating anticancer efficacy through DNA intercalation and
topoisomerase Il inhibition, as well as their developing function as effective ERa-targeted
inhibitors. This work aims to create, synthesise, characterise, and assess new 1,3,4-Thiadiazole-
substituted 9-anilinoacridine derivatives as prospective anti-breast cancer drugs targeting ERa.
Molecular docking experiments were performed utilising the GLIDE module to evaluate binding
interactions, followed by ADME analysis with the QIK-PROP module to forecast drug-likeness and
pharmacokinetic characteristics. Prime MM-GBSA calculations were conducted to determine
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binding free energies, while molecular dynamics (MD) simulations utilising DESMOND confirmed
the stability of the protein-ligand complexes. Of the synthesised derivatives, Compounds SV1 and
SV2 displayed the greatest binding affinities, showcasing enhanced docking scores and MM-GBSA
AG values relative to the reference medication tamoxifen. The substances SVI-SV9 were
synthesised by conventional methods, yielding 74-83%, and characterised using spectral
techniques. The in vitro assessment of MCF-7 breast cancer cell lines demonstrated that SV1
displayed the highest cytotoxic efficacy, with an ICso value of 30.42 uM. The induction of apoptosis
by SV1 was validated using AO/EtBr dual staining, suggesting its possible mode of action.
Compound SVI1 and SV2 have proven to be potential lead compounds for ERa-positive breast
cancer, exhibiting superior binding affinity, structural stability, and notable in-vitro cytotoxicity.
These findings highlight their potential for future optimisation and development as targeted

therapeutic agents for effective breast cancer therapy.

Keywords: Breast cancer, estrogen receptor alpha, 9-anilinoacridine derivatives, Targeted

therapy
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KAHA N'-OEHWIMETW/IMAEH BEH30JI-CYJIb®OHOI'NAPAZUATEPAIH
BAKTEPUSAT A KAPCBI IOTEHHHUAJIBIH AHBIKTAYT'A ODMITATUKAJIBIK
KO3KAPAC: ’KOBAJIAY, CUHTE3JIEY )KOHE BUOJIOTUAJIBIK BAFAJIAY

Anoamna:.

Kasipei yakoimma xonoanviiameln anmubuomuxmepee me3imoilikmiy natoa 0Ooaybl,
AHMUOUOMUKMepOiy HCaHa KIACMAPbIHbIY OOIMAYbIMeH Kamap, dicaya Oaxkmepusaza Kapcol
acenmmepoi  maby  MeH  O0aMblmyOblH — WYbLL  KAdCemminicin — myovlpovl.  Opmypii
cmpamezusnapovly iinoe MOaeKyIanslK 6y0andacmolpy 6aKmepusza Kapcvl adeeHmmepoiy Hcaya
KIacmapwiy 0amvimyosbly commi macini peminde natida 6010wi. byn sicaya eubpuomi monexynanvl
KYpy Ywin apmypni Ouoakmuemi 3ammapovly Hezizeli KYPulLIbIMObIK epeKulenikmepin Oip
MOJNeKYNanblK mipekke Oipikmipyoi kammuovl. Ocvl 6axwiiayiapobl OACUILLILIKKA ald OMbIPbIN,
apuncynvonuneuopasud neuw OeHzunuoeHe2uopazun Oenikmepin 0ip MONEKVIANbIK MIPeKKe
OIpiKmMiIpy apKwliIbl HCana JHcaHe muimoi baxmepusaza Kapcewl aceHmmepoi azipieyee 6agblmmanean.
Poman cepusicor N ' -  @enurmemunuoen Benzon-cynrvbghonocuopazud ocobanranean dncone
cunmesoenzen. byn kocviivicmap 2024 JKBIIFA apnanzan CLS| nyckaynapvinoa xepcemineenoetl
copnamsbl MUKpO CYuvlimy 20IiciH Konoana omulpuin, I pam-nosumusmi dcone epam-mepic
baxmepusiiap mobviHa Kapcel bakxmepus2a Kapcol beicenoiniei yuin in Vitro 6azananovt. Coinanzan
kocwiivicmapowvty Twinde Cl, C14 JKone C17 S-I'e kapcol nepcnekmusanvt 6encendinix Kepcemmi.
cmanoapmmel yunpoguoxcayun npenapamvimen canvicmoipeanoa MIC manodepi 6ap pneumoniae
MTCC 655. Bbaxmepuyuomix KoHyenmpayusinoly Mmunumanovt sepmmeynepi CIl owcone Cl4
KOCbLIbICMapuiHbly S. Pneumoniae-ce kapcewl 6akmepuyudmix acepin 12 cazammoix acepOoen Keiin
MIC orcane sub-MIC konyenmpayusinapvinoa anvikmaowvl. CoHbiMeH Kamap, yaKolmmul o1mipemin
kunemukanvlk manoayiap Kezinoe Cl, C14 scone Cl7 xocviivicmapol 24 cazammulk acepoen Ketlit
S. pneumoniae orwcoubtiovl. CI-CI7 Koculibicmapvl 0aapovly YumomoKCUKaIvlK acepine oe
bazananovl. Couvimen xamap, manoanzan yui Kocwlivic, Cl, Cl4 owcone Cl7, duogunvmoepoiy
MY3IUIYIH JCoHe a2blHObL CYnapovl auday OelceHOinicin medicey Kadilemine CKPUHUHSINEH OMmMmi.
Ocvl sepmmeynepoiy 6apavievinan biz Cl, 14 ocone Cl7 Kocvlivicmapulh dcana Key Cnekmpii
baxmepusea Kapcvl acenmmepoi ounan mabyza muimoi ymimkepiaep 0en canay2a 6oaaovl 0e2eH
KOPbIMbIHObIZA Kely2e 001a0bl JHCIHe OCbl 3epMMme)y HCAHAOaH CUHMe30eN2eH KOCbLIbICMAapObll

MUKPOOKa Kapcwl azenmmepoi aulyoa nauodaivl 601ybl MyMKIH eKeHin kepcemedi. byn nomuoicenep
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cunmesoeizeH MmyblHObLIAPObIHY He2i3i HCaHa JHcaHe Kyuimi baxmepusaza Kapcol azenmmepoi sHcacay

Yulin nauodanvl O0LYbl MYMKIH eKeHiH Kopcemeol.

Tyitin co3oep: Cyrvghonocuopaszuomep, S. pneumoniae, baxmepusza Kapcwol bencenoinix,

yaxvimmul oamipemin kunemuxa, MIC, yumoysimmuinuvix, buogunvm.

Harapmxkyna Ianaroru, Myxamman Adszaa Azam
Otnenenue GpapmaneBTudeckoil xumun 1, hapmareBTHUECKUI Kowtemk JSS, AkaeMus BHICIIErO
oOpa3oBanus u uccienoBanuit JSS, Yu, Hunrupuc, Tamwmt Hany-643001, Maamst.

2 ¢apmaneBTrueckuil Komuiemk, ynusepcuret JSS, Noida-201301, Vrrap-IIpanem, Uuaans

IMIATHYECKHA MOAXO0/ K OIPEJIEJEHUIO AHTUBAKTEPHUAJIBHOT'O
IHNOTEHHUAJIA BEH30JICYJb®OHOI'NIPAZU/I0OB U3 HOBOI'O N’ -
OEHUJIMETUIINJA: TIPOEKTUPOBAHUE, CUHTE3 U BUOJIOI'MYECKASA
OIEHKA

Annomauusn:

Tossnenue ycmouuusocmu Kk aHmMuOUOMUKAM, UCTIOIb3VEMbIM 8 HACMosAujee 8peMs, Hapsoy ¢
omcymcemeuem HoO8biX KIACCO8 AHMUOUOMUKOS, 6bl36A/I0 OCMPYI0 NOMPEOHOCMb 6 NOUCKe U
paspabomke HOBbIX aHmubaxmepuanbvlx cpedcms. Cpedu pa3iuuHblx cmpamecuil MOJeKYIAPHAsL
2ubpuou3ayus 803HUKIA KAK YCHEUHbI CNOCOO paspabomku HO8bIX KIACCO8 AHMUOAKMEPUATILHBIX
azenmos. Omo exkuouaem 6 cebsi 00veOUuHeHue OCHOBHLIX CIPYKMYPHBIX 0CODEHHOCMel PA3TUYHbIX
OUOAKMUBHBIX 8euiecms 8 00HY MOLEKYIAPHYIO OCHOBY OJisl CO30AHUL HOBOU 2UOPUOHOL MOJIEK)Ibl.
Cnedyss smum Habn00eHUsAM, ObLIO HANPAGIEHO HA Pa3pabomKy HOGbIX U IPhexmusHbIX
AHMUOAKMEPUATbHBIX  A2EHMO8 NymeMm 00beOuHeHuss dacmel apuicyib@OHUIUOpa3uda u
OeH3unuoeHe2uopasuna 6 00Hy morexyusapuyo ocrosy. Cepus pomanos N ' - genunmemunuoen
OeH30.1-CyIbhono2Udpasud paspaboman u CUHMe3UpPo8aH. dmu coeouneHus Obliu oyeHerwvl N VItro
3a  uUxX auMuOAKMepualbHylo  AKMUSHOCMb  NPOMUE  SPYNNbl  SPAMNONONCUMENbHBIX U
2PAMOMPUYAMENbHBIX OaKmepull ¢ UCNONb308AHUEM Memo0d MUKPO-pasdasienus 0)y1boHA, KAK
yrazano 6 pexomenoayusx CLSI na 2024 200. Cpeou npomecmuposanuvix coedunenuti C1l, C14 u
C17 nokasanu mHozoobewarowyo akmusHocms npomug S. pneumoniae mtcc 655 co snauenusimu

MIC no cpasnenuro co cmanoapmuviM nPenapamom  YunpopIOKCAyuH. MUHUMATbHBLE
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uccredosanusi Konyenmpayuu daxkmepuyuonvix S coeounenuut C1 u C14. 6axmepuyuonsiii s3¢hpghexm
npomus pneumoniae o6wir obuapyscen 6 konyenmpayusx MIC u Sub-MIC nocre 12 uacos
go30eticmausi. Kpome mozo, npu kunemuueckom ananuse, yousarowem epemsi, coeournenus €1, c14 u
C17 nocne 24 wuacoe eoszoeticmeuss S. pneumoniae eswivepau. Coeounenus CI1-C17 makoice
OYEHUBANUCL NO UX YUMOMOKcUieckomy oeticmsuio. Kpome mozo, mpu 6b10panHuiX coeOuHeHus,
Cl, cl4 u cl7, Ovuiu nposepenvl HA CNOCOOHOCMb NOOAGIAMb 00PA308aHUE OUONIEHOK U
AKMUBHOCb OUCMULISAYUU CIMOYHBIX 800. M3 6cex smux uccie0o8amuti Mvl MOJCeM COeNamb
661600, umo coedunenuss C1l, c14 u CI17 moocno cuumams 3¢hghekmusnvimu xanouoamamu OJis
Paspabomky  HOBbIX AHMUOAKMEPUATIbHBIX A2eHMO8 WUPOKO20 CHeKmpa Oelucmeus, u dmo
uccnedosanue noKazvleaem, 4mo HeOasHO CUHME3UPOBAHHbIE COCOUHEHUS MO2Yym Oblmb NOJe3HbL
npu OMKPLIMUU NPOMUBOMUKPOOHBIX a2eHmMOo8. Dmu pe3yivmamvl NOKA3bI6AIOM, YMO OCHO8A
CUHMESUPOBAHHBIX NPOU3BOOHLIX MOdIcem Oblmb None3Ha Oisi CO30aHUSL HOBbIX U MOUSHBIX

aHmu6aKmepuaJ1be1x AceHmoe.

Knrueswte cnosa: Cynvghornocuopasudsi, S. pneumoniae, anmubaxmepuaivbhas akmusHOCHb,

Kunemuxa, yousarowas epems, MIC, yumomoxcuunocmo, buonienxa.

Nagarjuna Palathoti, Mohammed Afzal Azam
!Department of Pharmaceutical Chemistry, JSS College of Pharmacy, JSS Academy of Higher
Education and Research, Ooty, Nilgiris, Tamil Nadu-643001, India.
2College of Pharmacy, JSS University, Noida-201301, Uttar Pradesh, India

AN EMPATHETIC APPROACH OF REVEALING THE ANTIBACTERIAL POTENCY
OF THE NOVEL N'-PHENYLMETHYLIDENE BENZENE-SULFONOHYDRAZIDES:
DESIGN, SYNTHESIS, AND BIOLOGICAL EVALUATION

Abstract:

The emergence of resistance to currently used antibiotics, along with the lack of new
antibiotic classes, has created an urgent need for the discovery and development of novel
antibacterial agents. Among various strategies, molecular hybridization has emerged as a
successful approach for developing new classes of antibacterial agents. This involves combining the

key structural features of different bioactive substances in a single molecular scaffold to create a
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new hybrid molecule. Guided by these observations, aimed to design novel and effective
antibacterial agents by incorporating arylsulfonyl hydrazide and benzylidenehydrazine moieties in
a single molecular scaffold. A series of novel N'-phenylmethylidene Benzene-sulfonohydrazide was
designed and synthesized. These compounds were evaluated in vitro for their antibacterial activity
against a panel of both Gram-positive and Gram-negative bacteria using the broth microdilution
method, as outlined in the 2024 CLSI guidelines. Among the tested compounds, C1, C14, and C17
showed promising activity against S. pneumoniae MTCC 655 with MIC values compared to the
standard drug ciprofloxacin. Minimum bactericidal concentration studies revealed bactericidal
effects of compounds C1 and C14 against S. pneumoniae at both MIC and sub-MIC concentrations
after 12 h of exposure. Furthermore, in time-kill kinetic assays, compounds C1, C14, and C17
eliminated S. pneumoniae after 24 h of exposure. Compounds C1-C17 were also evaluated for their
cytotoxic effects. Additionally, three selected compounds, C1, C14, and C17, were screened for
their ability to inhibit biofilm formation and efflux pump activity. From all these studies, we can
conclude that compounds C1, C14, and C17 can be considered effective candidates to invent new
broad-spectrum antibacterial agents, and the present study suggests that the newly synthesized
compounds could be useful in the discovery of antimicrobial agents. These findings suggest that the
scaffold of synthesized derivatives may be useful for the development of new and potent

antibacterial agents.

Keywords: Sulfonohydrazides, S. pneumoniae, Antibacterial activity, time kill kinetics, MIC,

cytotoxicity, Biofilm.
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Akberdieva U.E., Myrzabek A.D., Konys A.N.
JSC "South Kazakhstan Academy of Medicine”, Shymkent, Kazakhstan

IDENTIFICATION OF DENTAL FILMS BASED ON ST. JOHN’S WORT EXTRACT
Abstract

The aim of the study was to identify the dental films based on St. John's wort extract. To
determine the biologically active substances, we used general group reagents, TLC and IR
spectroscopy. As a result, the presence of flavonoids, tannins and saponins was established.
Chromatographic spots coincided with the rutin standard, and the IR spectrum confirmed the
authenticity of the composition of the films. The obtained data confirm the effectiveness of these

methods for the identification and quality control of dental films.

Keywords: dental film, hypericum perforatum , flavonoids, TLC, IR spectroscopy,

identification.

AxOepauena Y.E., Mbip3a0ek A./l., Konbic A.H., Kapakyaosa A.Ill., Opaadaesa C.K.,
Auarsiaoex /1.

«Onrycrik Kazakcran menununa akagaemusicel» AK, [lIsivkenT k., Kazakcran

3BEPOBOM CHIFBIHABICHI HET'T3ITHJIEI'T CTOMATOJIOT USUIBIK IIJIEHKAJIAPJIBI
NIAEHTUOUKALUAIIAY
Anoamna

3epmmey  ocymbiCbIHbIY MaKcamvl — waukKypau  (36epodotl) Cbl@bIHObICHl  He2i3iHOe
0aubIHOANRAH CMOMAMONIO2UANBIK NIEHKANapObl udenmupurayusiay. buonocusnviy 6Oencenoi
3ammapovl AHLIKMAY YWIH JHCAINbl MONMbIK PeaKmuemep, HcyKa Kabammvl xpomamozpaghus
(PKKX) owcone UK-cnexmpockonus adicmepi Kondawwvinovl. Homudicecinoe ¢hrasonouomap, unix
3ammap MeH CAnoHUHOep AHbIKMALObl. XpomMamozpauanulx 0aKkmap pYMUuHHiY CMAanoapmmol

yreicimen catikec kenodi, an HK-cnekmp KYypamvlHbly WLIHANILIRBIH pPACMAObl.  AnviHeaH
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Manimemmep Oyn 20icmepoily CIMOMamon0cUaNblK NAEHKALapObl UOeHMUDUKAYUALAY MeH Canacbi

bakwvLiayoa muimoi ekenin Kepcemmi.

Tyiiin  ce30ep: cmomamonocusnvlk nAéHKa, waukypat, @rasonouomap, KKX, HK-

CReKmpOCKONUsl, UOeHMUPUKAYU.

AxoOepauena Y.E., Mbip3adexk A.Jl., Konbic A.H., Kapakyaosa A.lll., Oppadaesa C.K.,
AarbiHoek .

AO «tOxno-Kazaxcranckas MmequiHcKas akageMus», r.l11IsiMkenT, Kazaxcran

UAEHTHOHUKALIUA CTOMATOJOTMYECKHUX IJTEHOK HA OCHOBE DKCTPAKTA
3BEPOBOS

Annomauusn

Lenvio uccnedosanus A61A1ACH UOSHMUDUKAYUL CIMOMAMONOUYECKUX NIAEHOK HA OCHOBe
aKCcmpakma 36epo6os. s onpedenenus OUONOSUYECKU AKMUBHBIX 8euyecms Obliu UCNOb308AHbI
ooweepynnosvie peakmusvl, TCX u UK-cnexmpockonuro. B pezyrvmame 6vinio ycmanonieno
Hanudue PrasoHoudos, 0yOUIbHbIX 8euecms U CAanoHUHos. Xpomamoespaguyueckue nAmHa cO8NaIu
co cmanoapmom pymuna, a UK-cnekmp noomsepoun nooiunHocms cocmasa naeHox. Ilonyuennule
OanHvle noomeepHcoarom ¢hhekmusHocms OAHHBLIX Memo008 01 uoeHmuurayuu U KOHmMpos

Kadyecmea cnmomamoyiocu4ecKux nileHok.

Kntouesvle cnoea: cmomamonocuueckas nieuwka, 36epobot, ¢rasonouov:, TCX, HK-

CHeKmpOCKONUsl, UOeHMUDUKAYU.

BocnanurensHbie 3a0onieBaHUs TapagoHTa SBISIOTCA MIMPOKO PACHpPOCTpaHEHHOW (opMoii
MaTOJIOTUHU, BCTPEUAIOIIEHCS B CTOMATOJIOTMUECKOW mnpakTuke. [lo JaHHBIM Hay4dHOW JUTEpATypHI,
pacmpocTpaHeHHOCTh 3a00JIeBaHUH MMapaJOHTa B CPEIHEN BO3PACTHOU rpyrie MoxeT gocturath 90%. B
KadyeCTBE aHTI/I6aKTepI/IaHBHLIX Cp€ACTB IIpH JICUHCHUU TaTOJOTHI nmapajgoHTa IIHUPOKO HCIOJB3YHOTCA
CUHTETUYECKUE JIEKAPCTBEHHBIE CPEACTBA, OJHAKO BCE Yalle BCTPEYAIOTCS CIydald PE3UCTEHTHBIX

I/IH(I)GKI_II/II‘/’I. B Hacrosiiee BpEMA HMHTCPEC HCcliefoBaTelIeil BhI3BIBAET BO3MOXKHOCTh HCIOJIB30BAaHMS B
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TEpaliud W OCOOCHHO MPO(QWIAKTUKE BOCHAINTENIBHBIX 3a00JICBaHUN TMapajioHTa MpenapaToB
PaCTUTEIBHOTO IIPOUCXOKICHHUS.

Hesanb pabdorsl: pa3paboTKa METOAUK HIEHTH()UKALNMN CTOMATOJOTMYECKUX IUIEHOK Ha OCHOBE
HKCTPAKTa 3B€p000s ISl MOATBEPHKAECHUS X MOATUHHOCTH.

Marepuaiabl M MeTOAbl HMCCIeI0BaHUs: CTaHIapTHBIA oOpaszen pyruHa (I'® PK); oObekTs
MCCIICIOBAHMSI - CTOMATOJIOTMYECKHE TUICHKH, MOJTYYeHHBIE Ha OCHOBE JKCTPAKTa 3Bepo0os. MeTombl:
NK-cniekTpockonusi, TOHKOCIIOHHas XpoMaTorpagusi, KaueCTBEHHbIE PEAKIIHH.

Pe3yabTaTsl HccienoBaHusi: OCHOBHBIMUM OHMOJIOTUYECKN AKTUBHBIMM COEJAMHEHUSMH KCTPAKTa
3Bepo00s SBISAIOTCA ()IIAaBOHOWIBI, TyOMJIbHBIE BEIIECTBA W CallOHMHBL J{Js mpeaBapuTeNbHON
UACHTU(GUKAIMA  OWOJIOTUYECKM  aKTUBHBIX  BEUIECTB  OBUI  TONYYEeH  BOAHBIM  AKCTPAKT
CTOMATOJIOTHYECKUX MJIeHOK. COOTHOILIEHHSI HABECKH IJIEHKU U 3KcTpareHTa 1: 1.

Jlns uneHTUQUKanuy (GIaBOHOUIHBIX COETUHEHNH K OJYYEeHHOMY pacTBOPY JA00aBISIOT pacTBOP
HaTpusi THUIPOKCHAA; oOpas3oBajics (EeHONAT HaTpus KenaToro IBera. Ha ayOunbpHble BemiecTBa
IIPOBOAMIIM PEAKLUI0 B3aUMOJEHCTBUS € OUMXpOMAaTOM Kallus; OKpacka pacTBopa H3MEHWJach OT
OpaH)KEBO-KEJTOro /0 3eJIeHbIH. {151 oOHapyXeHUs CalOHMHOB MCIIOJIb30BAJIM PEaKLMU, OCHOBAHHBIE
Ha (U3MUECKUX CBOWCTBAX CAallOHMHOB - PEAKIIMU NEHOOOPAa30BaHUs J1aJIH MOJI0KUTEIbHbIE PE3YIbTaThI.

BelmeykasaHHple  XMMHYECKHE — peakIMM  O0JaJaloT  BBICOKOM  CEJIEKTUBHOCTBIO U
YYBCTBUTEIBHOCTBIO, YTO TIO3BOJIIET MCMOJb30BaTh JIaHHBIE peakUuu U1 UACHTU(UKALUU
¢uTonpenaparos.

ITpu npoBeneHUH aHaNIM3a CTOMATOJIOTHYECKUX TUIEHOK METOZOM TOHKOCIOMHOHN XpoMaTtorpaduu
ObUIO YYTEHO KOJIMYECTBEHHOE cojepxkaHue (raBoHOMIOB B JekapcTBeHHOH ¢(opme. [l BbiOOpa
ONTHMAJbHBIX  YCIOBUH  XpomartorpadupoBaHusi U pasfeleHus  (IaBOHOUJOB  M3YUYEHO
Xxpomatorpaduueckoe rnopeaeHue (HIaBOHOUIOB B Pa3IMUHBIX CHCTEMax pacTBopuTenel. B pesynbrare
HKCIEPUMEHTAIbHON paboThl yCTAaHOBJIEHO, YTO ONTHMAalbHAas MOJBMKHOCTH (DIIaBOHOUIOB 3BEpOOOs
HaOJI0AaeTCsl MPU MCIIONB30BAaHUM  MOJIBMIKHOM (pa3bl cocTaBa 3TWIIALIETAT - KUCIOTa MypaBbUHAS -
KuCIoTa  xyopoBomoponnas  (21,25:1,5:2,25) ¢ ontuManeHbiM  3Hauenuem Rf  0,55+0,02,
cootBeTcTBytoliee Rf crangapTHoro odpasna pyruHa. JleTeKTHpOBaHUE MOMYYCHHBIX MATSH MPOBOIHIH
o Y ®-cBeTOM Npu AJIMHE BOJIHBI 254 HM.

HK-crieKTpbl CTOMATOIOIMYECKUX IUIEHOK ObLIM CHATH Ha criektpomerpe MHOPAJIIOM OT-08
(P®) ¢ dypwe-npeobpazoBaHreM B AUCKAX ¢ Kamus OpommmoM B obmacta oT 4000 mo 400 cm! B
CpPaBHEHHMU €O CTaHIapTHBIM oOpa3uoMm pyruHa. [lomydennsrii MK-crektp xapakrepusyercs psaoM
XapaKTepHBIX TIOJOC TMOIJIOIIEHHUsS,, COOTBETCTBYIOUIMX CTPOCHHIO (paBOHOMIOB. B  cmektpe

Ha6JIIO,[[aeTC$I rpoKass HWHTCHCUBHAA II0JIOCAa IIPpU 3365 CM_I, O6yCJ'IOBJ'ICHHa${ BaJICHTHBIMU
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Kosue0aHusAMU (EHOJBHBIX THIPOKCHWIIBHBIX Tpynn. Hanmuume naHHONW TOJOCHI yKa3blBaeT Ha
MPUCYTCTBUE B CTPYKTYpe pyTuHa Oosbmioro yuciaa OH-rpymm, 4to cornacyercs ¢ ero noiau(eHoasHon
npuponoi. COBOKYITHOCTb 3apETUCTPUPOBAHHBIX IT0JIOC MOTJIOIEHUS MMOATBEPKAAET, YTO UCCIENyEMOE
BEIIECTBO COJEPKHUT (PEHOJbHBIC TMAPOKCUIIbHBIE IPYIIIbl, KapOOHWIbHYIO TPYIILy, apOMaTHYeCKUe
KOJIbLIa M TJIMKO3UIHBIE 3aMECTUTENM, YTO COOTBETCTBYET CTPOCHHUIO (IIABOHOMIOB, B YaCTHOCTH
pyTHUHa.

BoiBoabl: B pe3ynbrare NpOBEINEHHBIX MCCIEJOBAHUN OOHApY)KEHO HalIW4yMe OHMOJIOTMYECKU
aKTHBHBIX BelecTB (()IaBOHOUIOB, JYOMJIbHBIX BELIECTB, CAlOHMHOB) B BOJHOM 3KCTpaKTe
CTOMATOJIOTUYECKUX TuIeHOK. C TMOMOIIBI0O METOJOB TOHKOCIIOWHOM Xxpomatorpapuu u UK-

CIIEKTPOCKOIMH MOATBEPKICHO HANIWYHE (DITaBOHOUIOB IO PYTHHY.
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Hapucerrn A, Kapruka II, Yannan P. C.
®dapmarneBTukanblk Xumus kadeapacel, JSS dapmanusa Konnemxki, Maiicypy, JSSAHER,

MSG MOJIIHEPIH AHBIKTAYFA APHAJIFAH DKOJIOT'USAJIBIK TA3A FTIR 91ICI

Aoamna:

Anvikmama: Hampuii enymamamor (MSG) - aneaw pem 1908 cvinwr Kanow eanvimol
Kuxynae Ukeoa laminaria japonica meniz 6anoviprapvinan 06ain anean KeHineH KOA0AHbLIAMbIH
xows uicmenoipeiw. On monexyranvlk caimaevt 187,13 bonamuin ak, uicciz Kpucmanovl YHMAax
mypinoe natioa 601a0vl dcaHe cyoa eme dxwakcol epudi. MSG-Byn L-enymamuH KblUKbLIbIHbIH
Hampuil my3vl, napme3aH IpiMuiici, Kbl3aHAK, CAHLIPAYKYIAK, em OJiCoHe KOKOHICmep CUSKNbL
mazamoapoa maougu mypoe Kezoecemin Mauvbi30bl emec amur Kuluikviivl. On coHOau-ax adam
agzacvinoa cunmesoenedi JHcaHe Memabonuzmoe Maywlizovl pen amkapaovl. MSG kommepyusiviy

OHOIpICI Kpaxmanowvl, dcyeepi KaHmuvlH Hemece ciphe aublmyovl Kammuosl. Kem oOezenoe 99%
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Masapmolliean Lymamam Hampui erymamamsl peminoe Oencinenedi, ai masanviebl MeMeH
Hyckanap euopoauszoenzer akywvlz onimoepi (I'9C) peminoe owcikmenedi. baramanvt eyoey 20ici
npomeasa hepmenmmepin nAUOAIAHAObL, OJaAp Kelubip Hca20auiapoa magamovlk Kol0aHoaiapoa
apuauivl manoanayovl Kadxcem emneyi mymxin. MCI  anvikmay oicone manday mypaKmol
AHATUMUKATILIK, MAdICIpubeze Catikec Kelemin 9KON0SUSIbIK, masd, 0y30aumuvli 20icmepoi KOa0aHy
apKuLIbl  OHMAlIaHObIpuLIOLl.  Byn  a0icmep  Xanwvikapanvix  Yinecmipy Keneciniy  (ICH)
HycKaynapvina catkec Kamay mypoe pacmanovl, bY¥YJI OPTYPJII kondanbanrapoa MSG
UOeHMUPUKAYUACHIHBIH 0N0ICTH, 0NI0ICIH HCIHE CeHIMOINICIH KaMmMamacol3 emeoi.

Maxkcamwi: 20ic yneioeci Hampuii I nymamamoeinoly Moauwepin 3KOA02UALbIK Ma3a 20iCneH
aHvlKmayea 6agblmmanean.

Aoicmepi: 3epmmey mamepuanoapvina Maiicopoazvl Kommepyusnvlk dazapaapoan Camouin
anvinean Manw Copnacwl men Macana Maxaponsr kipedi. @ypve Typrenoipyiniy Hnppaxwizvin
cnexmpockonuscvinan  (FTIR) anvinean cigipy Oepexmepi LabSolutions 6agoapnamanviy
KYPAblHblY KOMe2iMeH mandaHobl, OublH Heeizel Kypamoac 6eniei nampuu enymamamovl (MSG)
oonbin mabwiiaowl.

Homuoicenep: 23ipnencen 20icmep commi OPHAMBLIObL JHCIHE HAMPULL 2TYMAMAMbIHLIY
Monwepin anvlkmay yuiin mekcepinoi. Llluxizammuoly, ma2amoviy KOCNaiapobly HaHe KOCAIKbl
uHepeoueHmmepOoiy pMypiai KOMMEPYUSIbIK KO dHcemimoi 0damoeyiuumepoesi YKCACMblRbIH
bazanay ywin @ypve Typrenoipyiniy Hngpaxwvizvin cnexkmpockonuscol (FTIR) onapowiy cinipy
3aHOBLIBIKMAPbIH MAN0AY APKbLIbL KOJOAHBLIOVL.

Kopvimuinowt. a3ipnenzen wcone mexcepineen aodicmep apmypai Konoanbanapoa Hampuii
2/IYMAMAMBIHBIY MOAULEPIH AHBIKMAYObIY CEHIMOI HcaHe muimoi 20icin kammamacwis emeodi. Pypve
Typnenoipemin Hngpaxwizoin cnekmpockonusiwol (FTIR) xonoawy wukizammoel, mazamowiy
KOCnanapowl J#caHe KOCAIKbl UHepeoueHmmepoi o1apovly CiHy 3aHObLILIKMAPLIH MAN0Ay ApPKblLIbl
KOMMEPYUSATILIK KOJL Hcemimoi 0amoeyiumepoe 0271 CAlblcmbipy2a MYMKIHOIK bepedi. Byn adicmep
MCI anvikmay men cunammayoa O0d10iKmi, penpoOVKMUGMINIKMI JHCoHe MYPAKMbLIbIKIbL
KaMmMamacsls ememin 3K0JI02USANbIK Ma3a AHATUMUKALbIK NPUHYURMeEpP2e CaliKecC Keleoi.

Tyuinoi cezoep: Hampuu enymamamol, FTIR, Dxonocusnvix masa.

Hapucerru A., Kapruka Il., Yannaun P.C.

Kadenpa papmanerruueckoit xumun, @apmanesrauueckuii komwiemx JSS, Maiicypy, SAnonus,
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3KOJIOT'MYECKH BE3OIMMACHBIYM METO/I FTIR JIJISI KOJIMYECTBEHHOI'O
OITPEJAEJIEHUSA MSG
Aocmpaxm:

I'nymamam nampusi (MSG) - wupoko ucnonv3yemslii ycuiumeinb 6Kycd, 6nepavie GblOeIeHHbII
8 1908 200y sinonckum yuenvim Kukynae Hkedoti uz mopcxoti eooopocau Laminaria japonica. Ou
npeocmasisiem cooou Oenvlli KPUCMALIUYECKUNl NOPOuoK 0e3 3anaxa ¢ MOJIEKYIAPHOU MAaccoll
187,13 u xopowo pacmeopum 6 6ode. I nymamam Hampusi - 5mo Hampuesas colv L-enymamurosotl
KUCTIOMbl, HEe3aAMEHUMOU aMUHOKUCIIOMbl, KOMOpAsi eCMeCcmEeHHbIM 00pa3om coO0epiHCUmcs 6
MAaxKux npooOyKmax, KaxK Culp NApMe3aH, NoMuoopul, pubsl, maco u ogowu. I nymamam nampus
MAaKdce CUHMe3UPYemcs 8 OpeaHusMe 4el08eKd U Uepaem MHCUSHEHHO BANCHYI0 DOlb 8 0OMeHe
gewecms. Kommepueckoe npousgoocmeo eiymamama HAMpus 6KIoYdaem —pepmeHmayuio
Kpaxmana, KyKypy3sHo2o caxapa unu namoxu. I mymamam, ouuwenHulili no meHvuel mepe 0o 99%,
MapKupyemcs Kak 2iymamam Hampus, 6 mo 8peMs KAaK 8apuanmul ¢ 0onee HU3KOU CMEeneHblo
ouUCMKU Kiaccupuyupyromcs Kax uopoauzosannvie oenxosvle npooykmul (I'TII1). B xauecmege
ATLMEPHAMUBHO20 Memo0a 00pabOmMKU UCHONBL3YIOMCA  (PepMeHMbl-Npomeassl, KOMopvle 6
HEeKOMOpbIX CYUAAX MO2YM He mpedo8amb CneyudibHOU MApKUPOSKU NPU NPOU3800Cmae Nuyeablx
npooykmos. OOuapydicenue U aHAIU3 2AYMAMAMa HAmMpus OblIu  ONMUMUSUPOBAHLL  C
UCNONL3068AHUEM — IKOJIO2UYECKU — YUCMbBIX — HEPAPYWAIOWUX Memooos,  COOMBEMCmMEYIOUUX
NPUHYUNAM — YCMOUYUBO20 AHANU3A. Omu  Memoovl NpOWIU  MUWAMENbHYI0 NpPOBEPKY 8
coomeemcmeuy ¢ pyKosooawumu npuHyunamu Medxicoynapoorno2o cogema no 2apmMoHu3ayuu
(ICH), umo obecneuusaem mounocms, Oe30uub0yHOCmMb U HadexcHocmv onpeodererus MSG 6
PA3IUYHBIX 001aCMAX NPUMEHEHUS.

Ilenv: Memoo mnanpasnen Ha KoauvecmeenHoe oOnpeodesieHue COOepIHCAHUS 2ymamama
Hampus 8 06pasye 3K0N02UYeCKU YUCTbIM MEMOOOM.

Memoo: YVuebuvie mamepuanvl ekaroyaiom cyn Manuo u nacmy Macana, npuobpemennvie Ha
KomMMepyeckux pulHkax 6 Maiicype. [lannvie 0 noenowjenuu, HNOAYYEHHblE C NOMOUBIO
unghpaxpacnoi cnekmpockonuu ¢ npeoopazosanuem @ypve (FTIR), 6viiu npoananuzuposanvi c
ucnov3osanuem npoepammuozo ovecnevenus LabSolutions, npu smom enymamam nampus (MSG)
Ol onpedenen 6 Kauecmee OCHOBHO20 KOMNOHEHMA.

Pesynomamul: Pazpabomannvlie memoovl Obliu YCNeulHo 6HeOpeHbl U BAIUOUPOBAHBL s
KOJIUYECBEHH020 onpedelleHus 2aymamama Hampus. [ oyenku cxoocmeda Colpbs, NUUEBbIX

000a60K U 6CNOMOCAMENbHBIX uHZpec)ueHmoe 6 pA3JIUYHbIX KOMMeEpPUeCKU ()ocmynglx npunpaedax

62



KA3AKCTAH ME/THITHHA ’KOHE @APMAI[HUA JKYPHAJIBI, 2025 »corn 7-mom
XU mexcoynapoonas Hayunas KoHepeHyus Moaooslx yuenovix u cmyoenmog «Ilepcnexmuent
pazeumus duonozuu, MeOUyUHbL U hapmayuuy, COOPHUK cmamei

OvLIa UCNOIbL3068aAHA UHPPAKpacHas cnekmpockonus ¢ npeoopasoseanuem Dypve (FTIR) nymem
AHANU3A UX CIMPYKMYPbl NOTOUWEHUSL.

3axknwuenue: Paspabomanuvie u anpodouposarHvle Memoobl 00eCneyu8am HAOENHCHbIU U
aghhexmuemvili N00X00 K KOAUUECNBEHHOMY ONpeOeieHUulo 2nymamama HAmpus 6 pa3IudHbIX
obnacmsax npumenenus.. Hcnonvsosanue UHGPAKPACHOU CHEKMPOCKONUU C Hpeobpazosanuem
@ypve (FTIR) noszeonsiem nposooums mMoOYHOE CPABHEHUE Cbipbs, NUWEBbIX 000A60K U
8CNOMO2AMENbHBIX UHZPEOUCHMO8 8 UMEIWUXCA 8 Npooadce Npunpasax nymem aHaiusd ux
noenowjenus. Omu  mMemoobl COOMEEMCMEYION IKONOSUYHbIM — AHANUMUYECKUM NPUHYUNAM,
obecneuugas MOYHOCMb, BOCNPOU3BOOUMOCMb U  IKOJAOSUYHOCMb NpU  OOHAPYICEHUU U
Xapaxkmepucmuke 21ymamama Hampusl.

Knroueguvie cnosa: Fﬂyma/wam Hampus, HK'CI’ZeKWZPOCKOI’lu}Z, IKOJ102UYHOCMb.

Narisetty A, Karthika P, Chandan R S
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Mysuru, JSSAHER,

ENVIRONMENTALLY BENIGN FTIR METHOD FOR QUANTIFICATION MSG

Abstract:

Background: Monosodium glutamate (MSG) is a widely used flavour enhancer, first isolated
in 1908 by Japanese scientist Kikunae Ikeda from the seaweed Laminaria japonica. It appears as a
white, odourless crystalline powder with a molecular weight of 187.13 and is highly soluble in
water. MSG is the sodium salt of L-glutamic acid, a non-essential amino acid naturally found in
foods such as Parmesan cheese, tomatoes, mushrooms, meats, and vegetables. It is also synthesized
in the human body and plays a vital role in metabolism. Commercial production of MSG involves
fermentation of starch, corn sugar, or molasses. Purified to at least 99% glutamate is labelled as
monosodium glutamate, whereas lower purity variants are classified as hydrolysed protein
products (HPP). An alternative processing method utilizes protease enzymes, which, in some cases,
may not require specific labelling in food applications. The detection and analysis of MSG have
been optimized using green, non-destructive techniques that align with sustainable analytical
practices. These methods have been rigorously validated following International Council for
Harmonisation (ICH) guidelines, ensuring precision, accuracy, and reliability in the identification

of MSG across various applications.
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Aim: The method aims to quantify the Monosodium Glutamate in the sample by eco-friendly
method.

Method: The study materials include Manchow Soup and Pasta Masala purchased from
commercial markets in Mysore. The absorbance data obtained from Fourier Transform Infrared
(FTIR) spectroscopy were analysed using LabSolutions software, with monosodium glutamate
(MSG) identified as the primary component.

Results: The developed methods have been successfully established and validated for the
quantification of monosodium glutamate. To assess the similarity of raw materials, food additives,
and auxiliary ingredients in various commercially available seasonings, Fourier Transform
Infrared (FTIR) spectroscopy was utilized by analysing their absorbance patterns.

Conclusion: The developed and validated methods provide a reliable and efficient approach
for the quantification of monosodium glutamate across various applications. The use of Fourier
Transform Infrared (FTIR) spectroscopy enables a precise comparison of raw materials, food
additives, and auxiliary ingredients in commercially available seasonings by analysing their
absorbance patterns. These techniques align with green analytical principles, ensuring accuracy,
reproducibility, and sustainability in MSG detection and characterization.

Keywords: Monosodium glutamate, FTIR, Eco-friendly.

V. J1.K.615.03

Mauukosa I'. 0., Ypyn6aea K.A

TamkeHT hapmaneBTUKaIbIK HHCTUTYTHI, O30ekcTan Pecriybnukacsl, TalmkeHT Kanacsl

O KEMBIP J9PLIIK OCIMIIKTEPIAIH, KAHTTHI TOMEHIETETIH 9CEPI.

Anjaarna:

00y Omu XyceitH ubn Ao6mamrax M6H Cuna (16 Tambiz 980 - 18 mayceim 1037) Tex
MEAWIIMHA Typaibl FaHa eMec, Teoyorus, umocodus, aCTpPOHOMHUS KOHE [IH TapUXbl Typallbl
eHOekTep »kacanwl. bipkarap nepexkesaepnae MOu CunanbiH 450-71€H acTaM >KYMBICHI Typasibl
anuTeUIaRl, TeK 242-ci 613re xeTti. NoH CuHaHbIH €HOCKTEpiHAEC KAaHT NMa0eTIH eMIeyTre apHaIFaH

100-gen actam mmenTik mpenaparrap KentipinreH. KaHt aualeTiHme kWi KOJMJAHBLIATHIH
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eciMaikTepaiH Oipi-ak Tyt (Morus alba) eciMaik IIHKI3aThl KOHE YJIKEH CBHIMJIBIK JKarbIpaKTaphl
(Plantago major).

Tyiiin ce3aep: runeprivkemMus, KaHTThl TOMEHJICTETIH, ajulokcaH nuadeti, ¢ocdapuiiasa,
reCOKMHa3a, epMEHTATHBTI, aJUIOKCAaH THAPATHI, SKCIIEPUMEHTAIbI, Oayblp, KaHKa OYJIIIBIKETI,

TJIMKOJIN3.

Magaukosa I'.10., YpynoaeBa K.A

Tamkentckuit @apmaneBTHUSCKUN HHCTUTYT, PecniyOnuka Y306ekucran, I'. TamkeHT

O CAXAPOCHMKAIOIIEM JIEHCTBUM HEKOTOPBIX IEKAPCTBEHHBIX
PACTEHUSX.

AHHOTAIUA

AOy Ammn Xyceitn ubn Ab6namiax nbu Cuna (16 aBrycra 980 - 18 utonst 1037) cozman Tpybl
HE TOJBKO 10 MEJUIIMHE, HO U I10 UICTOPHH TE€OJIOTUH, (PHUIOCOPHUH, ACTPOHOMHH U peJIUTUH. B psne
MCTOYHUKOB ynoMmuHaercsi o 6onee yem 450 paborax MOH Cunbl, 10 Hac aouuio Toibko 242. B
tpynax Mon Cunsl nepeuncieno 6osxee 100 pacTUTENbHBIX MpeNapaToB s JEUEHHUS CaxapHOTO
nuabera. OgHUM U3 HanboJsiee YacTO HMCIONb3YEMbIX PACTEHUMN NPHU caxapHOM AualeTe sBIsSETCS
pacTuTeNnbHOe chipbe Oernoii menkoBuisl (Morus alba) u KpymHbIe THCThs monapoxkHuka (Plantago
major).

KiioueBble cioBa: THUMNEPIIMKEMHUS, CaxXxapOCHIDKAIOIMIMK, aJUIOKCAaHOBBIA  Muaber,
¢dbocdapunasza, recokuHasa, GepMEeHTATHB, AJUIOKCAH THIPAT, YKCIIEPUMEHTalb, TEUYEHb, CKEJICTHOU

MbIIIa, rMTMKOJIN3.

Malikova G.Y., Urunbaeva K.A
Tashkent Pharmaceutical Institute, Republic of Uzbekistan, Tashkent

About the sugar-lowering effect of some medicinal plants.

Annotation
Abu Ali Husayn ibn Abdullah ibn Sina (August 16, 980 - June 18, 1037) wrote works not

only on medicine, but also on the history of theology, philosophy, astronomy and religion. A
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number of sources mention more than 450 works by Ibn Sina, only 242 have come down to us. Ibn
Sina's writings list more than 100 herbal remedies for the treatment of diabetes. One of the most
commonly used plants in diabetes mellitus is the vegetable raw materials of white mulberry (Morus
alba) and large leaves of plantain (Plantago major).

Key words: hyperglycemia, hypoglycemic, alloxan diabetes, phospharylase, hesokinase,
enzymatic, alloxan hydrate, experimental, decapitation, Fiske-Subbar, liver, skeletal muscle,

glycolysis.

N3BnedyeHne caxapOCHWKAIOMIMX BEIIECTB W3 JICKAPCTBEHHBIX PACTEHUM 3aKIIOYaeTCs B
CO3JIaHMHM Ha MX OCHOBE 3(P(PEKTHBHBIX MPOTHBOAMAOCTHUYECKUX IPEMAPATOB IYTEM BBISIBICHHS
MEXaHU3MOB BO3/I€UCTBUSI HA OMOXUMHUYECKUE TIPOLIECCHI.

Habmroparouuiicst B nmocinenue AecATHIETHS poCT 3a00JIeBaEMOCTH CaXxapHbIM JuabeToM, a
TaKKe MHOrooOpa3ue M TSDKECTh BBI3BIBAEMBIX MM OCJIOKHEHMH CTaBSIT BOMNPOCHI OOpBLOBI ¢
caxapHbIM JAMa0ETOM B YUCIO BaXHEMIIUMX MpoOsieM 3apaBooxXpaHeHHMs. B mouckax HOBBIX
BO3MO>KHOCTEH JIeUeHHs caxapHoro auadera Bpauu oOpalarTcs K METoJaM HapOJAHOW MEIULIUHBI.
AHanus JaHHBIX JUTEPATYpPhl I0KA3all, 4YTO B Pa3HBIX CTPAaHAX C JaBHUX BPEMEH IPEIIIPUHUMAINCH
IONBITKA  OMIIMPUYECKOTO  HWCIOJBb30BaHUS  JICKAPCTBEHHBIX  pPAacTECHUMI B KauyecTBe
nportuBoanadbeTnueckux cpeacts. B Kurtae ans nedenust caxapHoro auaOera HCIIOJIb30BalIU
KEHBIIEHb, CIAap)Ky, KU3WI, a TaK)K€ CMECH HECKOJbKUX pacTeHui. B bosrapum nis jedeHus
n€rkux GopMm auabera MPUMEHSIOT TaKME PACTEHUs, KaK rajera, KyKypy3Hble pbuiblia, (acoiib,
oxyBaHuuK ¥ 1p. [1]. B MHaum — npenapaTsl U3 JyKa, YeCHOKA, AIOPOTHHUKA, IBKAJUITA U JPYTHX
pacTeHMi HallMOHAJIBHBIN (DIIOPHI.

MHorue w3 STUX JIEKapCTBEHHBIX pPACTEHUM B IIOCIEIHEE BpeMs IPU3HAHbl HAYYHOU
MEIULMHON B KaueCTBE CPEJICTB, OKA3bIBAIOLIMX MOJOKHUTEIbHOE BIUSHUE Ha YIJIEBOAHbBIN 0OMeH
[23]. OcHoBHO# MeTon yieueHHsi OOJBHBIX CaxapHbIM AUAOETOM — JHETa, WHBEKIUH HWHCYJIHMHA,
nepopagbHOe MPUMEHEHHE TPOU3BOIHBIX CYNIb()OHUI-MOYCBHHBI U OuryaHu0B [4,5]. [IpumeHenue
JIEKAPCTBEHHBIX  PACTEHHMM  SBIISIETCS  JIONOJHMUTENBHBIM  MeToAoM. OpHako mpemnaparsl
JIEKAPCTBEHHBIX PACTEHUN HAILEr0 PETMOHA IIOYTH HE HUCIOJIB3YIOTCS B KOMIUIEKCHOM JICYCHUH
OONBHBIX caxapHbIM auaberoM. Takoe cCOCTOsHHE OOYCIOBIEHO TeM, 4YTO OHOJOrHMYecKas
aKTUBHOCTH JIEKAPCTBEHHBIX PACTEHUN CpaBHUTENBHO ciiabas. Y OOJBIIMHCTBA HE YCTaHOBJIEHO
caxapoCHIDKAmIIeM JeidcTBuu cBbimie 50 pacteHuil otedecTBeHHOU Quopsl [6, 7, 8]. ABTOpHI
yKa3bIBaIOT, YTO CaxXapoCHIKalollee JeiicTBue OOyCIOBICHO BEIIECTBAMH, HAXOIAIIMMUCS B

PAa3JIMIHBIX YaCTAX paCTeHHﬁ, a4 UMCHHO: BO BCCM PAaCTCHUU LCIINKOM, B CTC6J'I$IX, KOpH:IX, IUI0J4aX,
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CEMCHaXxX, JIUCTbhAX U T.I. Ocraercs HCHU3BCCTHBIM, KaKHC COCTAaBHBLIC 4YaCTHU paCTeHI/Iﬁ O6Hal[aIOT

THINOTIMKEMHU3UPYIOIUM JICHCTBHEM, CJIEOBATEIBHO, MPOBECTH KIACCU(PHUKAIMIO PACTHTEIBHBIX

THIIOTTTMKEMHUYCCKHUX BCUICCTB 10 X XUMHUYECKOMY HHI'PEAUCHTEI HE ITPEACTABIIACTCA BO3SMOXKHBIM.

[ToaTOoMy MBI HHKE IPUBOJIUM TEPEYCHb PACTEHHM, MPOU3PACTAIONINX B Y30eKUCTaHe, pa3Iensis UX

COOTBCTCTBCHHO Ha 4aCTU paCTCHHﬁ, 06HaI[aIOH.[I/IX CaxapOCHMXKaArIeM JICHCTBUEM.

Ne

10.

Ha3Banue pacrenus
Kouckunii KalllTaH
0OBIKHOBEHHBIN (ommuid

COXTa KaIlITaH)

JIyk penuatslii (ommnués)

YecHok (capuMCOK MHE3)

Cenbaepeit Maxy4un
(xymoy# kapagc)

bepéza moBucnas (ox KaitnH)
bapbapuc  0OBIKHOBEHHHBI
(onauii 3UpK)
Kamycta OropojJHas
(6enokoyanHas), KapoMm
(cab30BOT Kapam)

[uxopuii ~ OOBIKHOBEHHBIN

(omuit caupaTkm)

Kopuannp mnoceBHo#l (3kma
KalllHUY)
Cunsk OOBIKHOBEHHBIH

(omauii HXuym)

N3yyennas
JacTh

[lmoawr, Kopa,
JIUCThS

Kopouka, cok

JIlykoBuna, cok

JIucTes,
KOpPEHb

JIucTtesa

Kopens,
JIMCTBS, TUTOJIBI,
BETKHU

JInucThs, cok

Kopens,

JINCTbhA

Kopens,

JINCThA, ITIJIOAbIL

Kopenb
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OcHOBHOE OMOJIOTMYECKH AaKTHBHOE
BEIIEeCTBO

TpuTepreHOBBIC CaIlOHUHBI (ICIUH M
ap.), daBaHOUIBI,

(ppakcuH, SCKyIUH) U Op. BEIICCTBA

KYMAapUHBI

dnaBaHOUIBI, aupHOE Macio,

ButamuH C, B, KkapoTuH, yrieBojsl,
(UTOHIIUBI U JIP.

O¢dupHoe Maciio, ¢buTOCTEpUHBI,
ButaMuH C, (UTOHLU[BI, AJUIMMHOBOE
COEZIMHEHUE U Jp.

O¢dupHoe  Macio, (ypoKyMapuHBI,
¢dnaBonounabl, BuTaMuubl C u B u 1p.

Camnonusbl, (¢uaBoHOHIBI, 3(huUpHOE
MacJo, 1yosiiee BEeecTBO U Jp.
AKamongel op.)

KHCJIOTHI, caxapa, (p1aBOHOUIBI U JIP.

(6epbepun  u

Caxapa, B 0OJIBIIIOM KOJUYECTBE KaJHIA,
dbocdop u ap. muHepansl, BuTaMuHbl C,
B u n1p. BuTaMuHbI

I'opeun,

KYMapHHBI, (1aBOHOUIBI,

WHYIUH, apOMATUYECKUE OKCHUKUCIOTHI
u JIp.

DdupHoe macio, mMacio, (HIaBOHOUIBI,
KyMapHHBbI U Jp.

AnKanoupl, MUKOHUU U TIPOU3BOIHBIE,

JIUTOCIICPMYM )41 KHCJIOTHI
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XBotig MOJICBOM (nana
KUPKOYTMHU )
Kpymmuna OJIbXOBUHAS

(omxacuMoH (paHryna)
Cononka ypanbckas (Ypan

KU3UIIMUSICH )

3Bepo00i MPOIBIPSBICHHBIN
(OOBIKHOBEHHBIH )(TEIINK
(ommuit) mamadoii)

JleBsicunm  BBICOKMH  (KOopa
WIAN3)

Opex rpenkuii (rpek €Hroru)

ScHoTka Genas (0K JTaMITyM)

JleH OOBIKHOBEHHBIN (OaaUi
3UTHP)

Jroniepna MOCeBHAas
(axmnaguran oena-
HyHTHUYKa)

Msta nepednast (KajJaMIup
SUTIN3)
HlenkoBuma  Oemas  TyT

Oenblif (0K TYT)

HlenkoBuna yépHas (IIOTYT)

HapyxHas

4aCTb

Kopa

Kopenn u

KOPHCBUIIC

Hanzemnas

4acTb, KOPEHb

JIucTes,

LIBCTKH, KOPCHb

JIucTtesa

Hanzemnas

qacCTb, JJUCThA

CemeHa

Hanzemuas

4acTb

JIucTtesa

JIucTesa

I1noam1, COK

mioaa, JUCTbs

68

benonkapboHa u Jp.

Canonussl, praBoHOUBI, BUTAMHUHEI C,
AJIKaJION/IbI, ropeyH, nyosiee
BEIIIECTBO U JIp.

AHTparnuko3uasl U ap. [Ipow3BoaHbie
aHTpareHa
TputeprieHOBBIC CaITOHMHBI
(rmutuppusuH), ¢uraBaHOMIBI, caxapa,
Kpaxmall, TOpeYH | JIp.
JyOwnbHble BemiecTBa, (IaBOHOUIBI,

BUTaMHH C, KapOTHUH, TUIICPUIHH U AP.

DdupHOEe Macio, CEKCHBHTEPIICHOBEIE,
CallOHHUHBI, TOPEYH, CITU3b U JIp.
Buramuaer C, P, B, kaporuHn,
THUAPOTIIFOKOHBI U TITMKO3HU/IbI

DdupHOE Maca0, UPUIOUIBI, CATIOHUHBI,
(hIaBOHOUIBI, CTaxXUPUHBI,
(eHonkapOOHOBBIE KUCIOTHI, AyOsiee
BEIIECTBO U JIp.
Cnusuctele

BCIICCTBA, Macilio,

TJIMKO3U/IbI, TUHAMApHHA, OEJIOK U JIp.

TpuTeprieHOBEIE CartOHWHBI,
¢baBoHOU B, (beHonkapOOHOBBIE
KHUCJIOTBI,  KYMECTpOJd,  KYJUCTaHBI,

ButamMuH C, KapOTHH, YTJIEBOJIBI U JIP.
DdupHoe Macio, (HIaBOHOWIBI, YPCOI,
OJIJIAaHOJI, TPUTEPIIEH U JIp.

Buramunsl C, B2, Bs, kapoTun, caxapa,

(bIaBOHOWIBI, CTEPOHIBI, JTyOUIILHBIE
BEILIECTBA U JIp.
Caxapa, OPraHUYECKUE KHCJIOTHI,

Butamusl C, B, Bz, PP, ¢mnaBononsl,
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dacoib OOBIKHOBEHHBIN

(omnuii IOBUS)
TNopernt NTUYAUCTIOPBIIIT

(KymTapoH — KM3UJI TacMa)

I'panaroBoe aepeBo (rpaHar
OOBIKHOBEHHBIT - aHop
JapaxTH)

Cmoponuna uépHas (kopa

KOpakxar)

ExeBuka cuzas (3aHropu
MalMyHKOH)

By3una yépHas (xopa
Map>KOHAapaxT)

[nuaar TYPKECTAaHCKUI
(TYypKUCTOH HMCMaJIOTH-
Yy4YKaTUKOH )

OpyBaHYMK JIEKapCTBEHHBIH
(IOpUBOpP KOKH)
JIuma cepAlEeBHUIHAS
(MenkonucTHAS)

(ropakcumMoH Maiga  Oapr

Ctpyuku

IJI0JI0B

Hanzemuas

4aCTb

ITnonml,

IIJI0A0BBIC COK

JInCcThs, 1016

JIuctos,

IJI0/IbI, KOPEHb,

JINCThS, IIBETHI,

ILTOIBI

Hanzemuas
4aCTh

Kopenb

JINCThS, IIBETHI
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KYMapHHBI, TPUTEPIICHOBBIE

COCIIMHEHUS, TyOWIbHBIC BEIIESCTBA H
Ap.
dmaBoHOU B, BUTaMUHEBI B1, B2, B3, PP,

C, E opranuueckue KHCIOTBI U Jp.

BEIIIECTBA.
®masonounsl, Butamuael  C, K|
KyYMapuHbI, CallOHWHBI, JTyOWUJILHBIE

BellecTBa, (PeHOIKapOOHOBBIE KHUCIOTHI
U JIp.

Caxapa, OpPraHWYEeCKUE  KHUCJIOTHI,

TpuTeprieH (ypcoi) — oBas KHUCIOTa,
JTyOuIIbHBIC BEIIECTBA U JIP.

Buramuam C, Bi, Bz, Bs, PP, K,
OpPTaHWYECKHUE KHUCIOTHI, ()IABOHOWIBI,

caxapa, IICKTHUH, I[Y6I/IJ'IBHBI€ BCIICCTBA

U JIp.
Butamun  C,  kapotuH,  caxapa,
aHTOLIMAHBI, (deHonkapOOHOBBIE
KUCIOTHI, (pI1aBOHOMIBI, TyOMIIBHBIE

BeIIECTBA U Ap.

OdupHoe Macno, TIHMKO3UABI, PYTHH,

putamMmuH C, aHTOIMAHBLI, XOJHUHBI,
OpraHWYeCKHe KHUCJIOTHI, JAyOUIIbHBIC
BEIIISCTBA

Butamuner C, Bi, Bz, kapotuH,
CallOHWHBI, KyMapWHBI, OPTaHHMYECKHE
KHCJIOTBI, aJIKAJIOUABI U Jp.

['oppkue  TrIAMKO3UIBI, TPUTEPIEHBI,

VHYJIMH U JIp. BEIIeCTBa
OdupHoe Macio, TIMKO3Ubl TUIUALNH
U HUCHEepPUJIUbI, CalOHUHBI, BUTaMUH C,

KapOTHH, CJIU3b, IlY6I/IJIBHBIC BCIICCTBA
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KyKa)
32. KpanuBa aBynomuas (Mkkw JIucThs Buramunet C, K, Bz, kaporuHs,
yiinu razanaa — 9aéHyT) aIleTHIIXOJIMH, a(upHbIE Macia,
(h1aBOHOW/IBI, OPTaHMYECKHE KHCJIOTHI,
TyOWITBHBIC U JIP. BEIIECTBA
33. Topomek (Buka) moceBHOil CemeHa YrieBoapl, IHUKIATOJUIBI, CTEPOUJIBI,
(’KMa BHKa) a30T COJIepPKAIlUE U JIP. COCAMHCHUS
34. BuHorpan kynabTypHbId (TOK Ilmomsr, cok Caxapa, OpraHUYECKHE KHCJIOTBHI,
y3yM) HE3PeJoro Butamunbl C, B, )KUpbI, UHO3UT, XOJIUH,

wioaa JTyOUIIbHBIE U JIp. BELLIECTBA
35. Kykypyza  oObikHOBeHHas JIuctbs, nBersl, CamoHuHbl, (aaBoHOUIB, d(hUPHOE
(MakKaxyxopH) IUIOJBL, PhUIBLIA  MAcCIIo, OpraHU4eCcKHe KHCJIOTBI,
BuTtamunsl Bi, B2, Bs, PP, B3, kapoTuH,
OMOTHUH, UHO3UT, GUTOCTEPHUHBI U .
CpaBHUTENBHBIX UCCIIEIOBAHUNA O CHJIE JIEHCTBHUS KaXKJIOrO HA 3TUX PACTEHUN WM UX YacTel
HEeT, a CBEIEHUS O THIOIIUKEMHU3UpYomeM 3¢ ¢deKTe MOYeprnHyThl U3 HAPOJHONW MEIUILIMHBL
[Ipenmy1iecTBa IPUMEHEHUS CaxapOCHI)KAIOIINX PACTEHUN Mepe] MHCYIIMHOM U CUHTETUYECKUMU
mpernapaTamMu  3aBHCIT OT TpEX (AKTOPOB: OTCYTCTBHE TOKCHYHOCTH, KyMYJSLUU U
npotuBomnokaszanuii [6,8]. Kak BumHO U3 BbIllIe IPUBEIEHHON TAOIUIBI, TPUMECHSIEMbIC B HAPOIHON
MEIULMHE PACTEeHHsI O0JIAAal0T Pa3IMYHBIM XUMHUYECKUM cocTaBoM. OCHOBHOE JeicTByrolee
Hayaiuo OMOJIOTHYECKOro 3PQeKkTa OTHOCUTCS K pa3IMyHbIM KjlaccaM OpPraHUYECKHUX COEIMHEHHH.
[To maHHBIM JAUTEpPATYphl XUMHUUECKUE COETMHEHUs], 00JIaJjatolIie CaXxapOCHIKAIOIUM CBOMCTBOM
MOTYT OBITh QJIKAJIOMJIAMH, CAIOHMHAMH, CTEPUHAMH, INIMKo3uaaMu, GeHonamu u np. [8 MHuorue
U3 3TUX JIEKAPCTBEHHBIX PACTEHUH B MOCJIEIHEE BpeMs IPU3HAHbl HAYYHON MEAUIIMHON B Ka4eCTBE
CPEZCTB, OKa3bIBAIOUINX MOJOKHUTEIBHOE BIMSHUE HA YIIIEBOAHBIM 0OMEH. YUHUTHIBas 3TO, BaXKHBIM
SBJIIETCS YCTaHOBJIEHHME M UW3Y4YEHHE JIEKAPCTBEHHBIX pPACTEHHAas BELIECTB, OO0JaAI0NIUX
CaxapOCHUKAOIINM CBOWCTBAMHU.
B sT0ii cTatbe m3yyanoch, Kak cOOp, cOCTOsIAs U3 JUCTHEB OEI0M IIENIKOBUIBI U OOIBIIOTO
nojapokuuka (Morus Alba, Plantago major), cHukaeT ypoBeHb IJTFOKO3bI B KPOBH.
N3ydyeHo BnusiHue cOopa JIEKapCTBEHHBIX PACTEHHMH (CyXOro SKCTPaKTa) C TUIOTIMKEMUYECKUM
3¢ (deKToM Ha CHU)KEHHUE YPOBHS caxapa B KPOBH B CIyyae aJUIOKCAHOBOTO JuadeTa.
Jlnist onipenienieHust XxapakTepa U3MEHEHUs YTIIIeBOIHOTO 0OMeHa ObLITH MPOBEICHBI UCCIIeI0BaHUSA

Ha (I)OHG maToJiorun yrii€BOJHOTO oOMeHa ¢ BBCIACHUCM HOPMAJIBHOTO U aJIJIOKCaHa Yy MHTAKTHBIX
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KHUBOTHBIX. OOBEKTOM HCCIEOBAHUS CTajl SKCTPAKT MECTHBIX pACTEHUH-THCTbEB Oenoi
IIETIKOBHUIIBI M TUCTHEB MOAOPOKHUKA OombIoro (Morus alba, Plantago major).

Pesynprarthl mokazanu, 4yTO cOOp JIEKApPCTBEHHBIX PACTEHUH CIIOCOOCTBYET 3HAUYUTEILHOMY
CHIKEHHIO YPOBHsSI caxapa B KPOBH, B OTJIMYME OT MX OTAEIbHBIX IKCTPAaKTOB. CHUKEHHUE YPOBHS
caxapa B KPOBU Y KPBIC C aJUIOKCAaHOBBIM JMA0ETOM M KOJIMYECTBO HEKOTOPHIX METa0O0IMUTOB OBLITH
HCCIIeIOBaHbl BO BpeMs aHaim3a. Kpbichl Takke ObUIM 0OE3rJIaBJIEHBI MOCIE B3ATHS KPOBU IS
OIIpENIeJICHUs] YpOBHS caxapa B KPOBU M HCCIEAOBAIM aKTHUBHOCTh (epmeHTta. CoriiacHO
pe3yabTaTaM HCClIeOBaHUs, cOOp 00JajaeT TIMIOTIMKEMUYECKOW aKTUBHOCTBIO M MOXET
MCIOJIb30BATHCS B KAUECTBE aHTHIMA0ETHUECKOT0 cpeacTBa mpu auadere I Tuma.

B HaponHoii MeMIIMHE U3BECTHO, YTO ABUIIEHHA 11 KOMIICHCAIIMH JHA0CTUYECKUX COCTOSHUIN
MPUMEHSUT ChIpbE U cOOp MECTHBIX pacTeHuil. (OJHAaKO, KaKoe BELIECTBO WJIM IpYIIa BELIECTB
ABJISIIOTCSL  JCMCTBYIOIIMM HAyaJloM HE M3BECTHO U IIPAKTUYECKH HE u3ydeHo. B  xumwunu
pacTUTENBHBIX COOPOB OTCYTCTBYIOT CBEAEHHUS 00 €€ yriieBoJHOM cocTaBe. B 3TOM oTHoleHun
BBI/IEJICHUE U W3Y4YEHHME THUIEPIIMKEMUYECKH JEHCTBYIOLIEro Havyaja cOopa KOTOPBIM COCTOUT U3
IByX MecTHbIX pactenuii (Morus alba, Plantago major (JIucThst IIEIKOBHIIBI U MOJIOPOKHHUKA)) C
LEJIBI0 CO3/IaHUSl HAa €ro OCHOBE (hapMaKOJOTHYECKOTr0 CpeJCTBa IPEJICTaBIIsAETCS BeChbMa
MHTEPECHBIM.

Ha cerognsmnumii 1eHp UIsl JIeYeHHs caXxapHOro uabeTa B OCHOBHOM HCIOJIb3YIOT EPOPATBEHO
npenapaTsl MPOU3BOJHbIE cyldaHuaMoueBUHbL. OJHAKO, U3-32 HAIWYUS MOOOUYHBIX 3 (EKTOB B
BUJIE PEeTHMHO- M HEPpONaTUU MPU JUIMTEIBHOM HMX HCHOJb30BAHWU U B HEKOTOPBIX CIIydasX —
IpPSIMOM TOKCUYHOCTM OHHM HMEIOT OIPaHWYEHHOE IpuMeHeHHue. I3noxkeHHoe ToBOpUT O
HE0OXOIMMOCTH MTOMCKA HOBBIX, JINIIEHHBIX MOOOYHBIX AP(PEKTOB CPENICTB ISl JICUEHHS CaXapHOIo
nuabera. 3yueHbl METO/IbI BbIACTICHUS MOJIMCAXapHUIOB U3 JINCTHEB IIEIKOBUIBI U MOJOPOKHUKA,
uX (pU3MKO—XMMHUYECKHE CBOWCTBA M OMOJIOTMYECKAas aKTUBHOCTh HA MOJIEJISIX SKCIIEPUMEHTAIbHON
TUIIEPIIIMKEMUH.

Caxapnblii quabeT SBISAETCS CIEJCTBHEM HApYIICHUS WHCYJIMHOBOW PEryISLUi psiia KIETOK
opranu3ma. CaxapHblii nuabeT — pacmpocTpaHeHHas Oo0Jie3Hb, 3aHUMAET TPEThE€ MECTO Cpeau
IPUYMH CMEPTHOCTH TIOCJIE CEepJeYHO-COCYIUCTHIX 3aboneBaHuii u paka. uaberom |l Tuma
3a00JIeBal0T B 3pesIoM Bo3pacte, 00br4HO nociie 40 ner. OH pa3BUBaeTCs MOCTENEHHO, CUMITOMBI
BBIP@XXEHBl YMEPEHHO, OCTpble OCHOXHEHHs penku. CaxapHblii aAualbeT BCIEICTBUE BBICOKOMN
pacnpoCTpaHEHHOCTH, paHHEH WHBAIUAM3AIMM W YMEHBIICHUS MPOJOKUTEIBLHOCTH JKU3HU
OOJIbHBIX SBJISETCS OJHON M3 BaXKHEHIIMX MEIUKO-COLMAIbHBIX MpobieM. M3yueHne MexaHu3MoB

HHCYHHHOBOﬁ peryjsinui, 3TUOJIOTUHU U ITaTOI'CHE3a CaXapHOTO 1114a6eTa, IMIOMCKH HOBBIX MCTOI0B
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JICYCHUS TIPOBOSITCS B MUPE OYCHb IMIMPOKO M MHTEHCUBHO. B mocnenHee Bpems TiIaBHBIC 33a4d
UCCIICIOBAaHUM — TIEpeXoJl OT AMArHOCTHKU Juadera K ero MpeacKa3aHuio, OT JICUCHUs K
npenynpexaeHuto. I[Ipobrema moucka JIEKApCTBEHHBIX PACTEHUH C THUIOTIIMKEMUYECKUM
NeCTBHEM, HOPMAIM3UPYIOMIMX METa0oJIMYecKue TMpOoIecchl MpU caxapHOM Juabere s
MPAKTUYECKON MEAULIMHBI OCTAETCS aKTYaJIbHOM.

Panee Hamm M3ydanoch colepiKaHHE caxapa B KPOBH, HUHTCHCHBHOCTh TJIMKOTEHA, HEKOTOPHIC
CTOPOHBI MeTabOIM3Ma JIMIKIO0B B TKaHsxX [4,5,9].

B cepum »sKcriepuMEHTOB OBLIO YCTAHOBJIEHO, YTO CHUKEHHME YpPOBHS caxapa KpOBBI Yy
AJIOKCAHINA0CTHYECKUX KPBIC TOM JCHCTBHEM COOpPOB  COIPOBOXKIACTCS JOCTOBEPHBIM
YBEJIMUCHUEM TIIMKOTCHA B TIEYCHH U MBIIIIAX. [ MIOrIMKeMIYecKkast aKTHBHOCTh CyXOT'0 SKCTPAKTa
cocrosinmii U3 nByx pacrenuit Morus alba, Plantago major ucronb3yemMbIx B HapOIHON MEIUIIMHE
Juig nedeHusi caxapHoro quabera (Il Tuma). B mpenpiaymux padotax HaMu ObUTH OMYOJIMKOBAHbI
pe3yNnbTaThl HCCIEAOBAHUS CYXOrO OKCTpakTa JIEKAPCTBEHHBIX pPACTEHHUH, 001alaromx
caxapoCHIKaMKUM 3(p(HEKTOM B  YCIOBUSAX 3KCICPUMEHTAIBHON rumepriukemud [6,7].
[TosrydeHHBIE pe3yabTaThl OBLUTA COTMOCTABICHBI CO CAaXapPOCHIDKAIONIUM JICHCTBHEM OpaHWIIA,
UCIIOJIb3yeMOro B Tepanuu auadera [3,8,9]. J{is BbIsICHEHHUs MEXaHM3Ma JCHCTBHS MMOJUCAXapH/I0B
IIEJTKOBUIIBI U TTOJIOPOKHHUKA HA MOKA3aTEeH YIIIEBOAHOIO OOMEHA MPEeCTaBIsIIOCh HEOOXOIMMBIM
W3YYCHHE aKTHBHOCTH (HOCHOpHIa3HOM M IeKCOKMHA3HON CUCTEMBI Ha BBHINICYKA3aHHBIX MOJICIIIX
JKCIIepUMeHTaIbHOro auabera. Jlepeuut ¢epmeHTta NPUBOAUT K TOPMOXKEHHIO aHA’POOHOIO
TNIMKOJIN3a W, COOTBETCTBEHHO, K CTUMYISALUU TJIOKOHeoreHe3a. [lodToMy manis BBISICHEHUS
MeXaHu3Ma JeHCTBUS cOopa TMpPEACTaBIsUIOCh  LIETUCOOOpPA3HBIM  BBISICHUTH — COCTOSIHUE
TeKCOKMHA3HOW CUCTEMBI B YCIIOBUSX nuabera.B Hacrosmieidl paboTe TPHBOIATCS PE3YNIbTATHI
M3Y4YEHHUs BIUSHUS cOOpa Ha aKTUBHOCTh (DEPMEHTOB IeKCOKMHA3bl, (hochopuiasbl B NEUYEHU U
MBIIIIAX.

[lenpto maHHO# pabOTHI SBUIIOCH OlpeneieHne (pepMEeHTOB IreKCOKHMHa3bl M (ochopunasbl B
MEYCHU W MBIIICYHON TKAHU C OINpPEICICHUEM KOJUYECTBO PATMOMMMYHHBIM METOJIOM B HOpPME U
MIPH SKCIIEPUMEHTAIILHOM JradeTe.

Marepuanbl U MeTOAbl HCCJIEI0BAHHUS: DKCIEPUMEHTAIBHYIO THUIEPTIUKEMHUIO BbI3BAIH
OJIMHOYHBIM MYTEM BHYTPUOPIONIHOTO BBEICHUs (PU3UOIOTHYECKOTO PACTBOpa aJUIOKCAH TUApaTa
17mr/100rp Ha Maccy Tena [7,8]. PacTurenbHbIil SKCTPAKT BBOJIWIHM KUBOTHBIM C aJUIOKCAHOBBIM
nuabeToM OJIMH pa3 B cyTkH B TedeHue 1,3,7 aueit B mo3ze 50 mr/100r u opanuna B kosmuectse 100
MTI/KT BBEJIEHHOTO TEepopaibHO. 3aTeM B Kaxable mociuenyroomue 30 MuH B TeueHue 2,5 4 u3

XBOCTOBOM  BEHBI MMPOU3BOANIIN 3a60p KpOBH MW  OINpPCACIIIJIM KOHLCHTpPAIMIO  Caxapa
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¢dbepmeHTaTuBHOM MeTogOM B KpoBU (Tab.1) [6]. Ompenenss conmepkaHue caxapa B KPOBH,
3aJauaMH Hamleld paboThl TECTaMHU MCCIIEOBAHUS CIYKWIN ONPEICICHNE aKTUBHOCTU (DEPMEHTOB
TeKCOKMHA3 U (pocdopuiia3 B IICUYCHH U MBIIIIAX P SKCIIEPUMEHTAIBLHOM JTuadeTe.

Pe3yabTaThl HMcciieqoBaHusi: Pe3ynbTaThl ONBITOB IMOKa3alHd, YTO COOp TPU €KEITHEBHOM
BBEJICHUM cOOpa B TEYCHMHM CEMH CYTOK INPUBOJIUT K CHIDKEHUIO YPOBHSA caxapa B KpOBHU
nuabeTndeckux Kpeic Oosiee, yem B J1Ba pas3a (tab.l). BceTymineHue TIIIOKO3BI B PEAKIIHIO
SHEPreTUYEeCKOr0  OOMEHa  KJIETKM  OCYIIECTBISIETCS ~ MOCPEICTBOM €€ IMEPBHYHOTO
dochopunupoBaHuss ¢ ydacTHe TeKCOKMHA3bl B IEYeHHM WB Mblmmax. DochopmimpoBanue —
OCHOBHOM M€XaHM3M BOBJEUEHHUS TJIIOKO3bI B OOMEHHEBIE IMPONHCCCHhI. PCSYHLTaTBI OIIBITOB
AKTUBHOCTHU ¢)CpM€HTOB B TKaHAX HOpH CKCIHCBHOM BBCACHUU B TCUCHHUU 7 CYTOK IIPUBOJUTCA B

cxeme 1 u B TaOmume 2.

Tabmua 1
Coneprkanue caxapa B KPOBH Ha oHe atokcaHoBoro auabera (n=30)
[Tokaszarenu Yucno Melen Caxap MMoJIb
HNHTakTHBIE (HOpMA) 20 5,6 £0,1
Kontpon (amaber) 20 19,2 +3,4*
OmneiT (muadet+coop) 20 8,8 £0,9*
*-p<0.001
Hopma Juabet+cOop u3 |
JIHCTHEB Cxeme 1
7 Brusiane TUIOTJIMKEMHYECKOTO

cOopa Ha aKTMBHOCTb (pepMeHTa

[leueHb TCKCOKHNHA3bI
103+16

ITeueHn
145410

MEImeL
Memmst | | 300412 Mgt

118+11 248421

*JloctoBepHOocTh p < 0,05

[Tudpossie JTaHHBIE,

MIPUBE/ICHHBIE B CXEME IMOKAa3bIBAIOT, YTO COOP CHOCOOCTBYET CTUMYISIIUUA T€KCOKMHA3Bl MBIIIIT
Py TIOBTOPHOM BBeJIeHWU OoJiee yeM B aBa pasza. [lpm nuabere mMpOMCXOAUT PE3KOE CHIKECHHE
AKTMBHOCTH TE€KCOKMHA3bl, HECMOTPS Ha BBICOKOE COJIEPKAHHE B CBHIBOPOTKE KPOBU caxapa —
cyOctpara nns naHHoro ¢(epmeHTa. EcTh OCHOBaHWME CUWTaTh, YTO HM3MEHEHUE AKTHBHOCTHU
TFeKCOKMHA3bl, UTPAIONICH TJIaBHYIO pOJIb B MOAJEPXKAHUU TEMOCTa3a caxapa, MPOUCXOJUT B
pe3yabTaTe M3MEHEHHUS KonudyecTBa (epMmeHTa. B ombiTax in VItr0O Ha KyJIbType TemaTOIHUTOB

YCTAaHOBJICHO, YTO Y KpBIC TpH JualdeTe TMPOUCXOIUT CHIKeHHe opazoBanuss M PHK
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rekcoknHasbi[6,10]. Beenenue uHCynMHa AMa0ETHUECKUM >KUBOTHBIM YBEIHMUYMBAJIO KOJIMYECTBO M
PHK rexcoknHa3bl 1 HOPMaJIM30BajI0 aKTUBHOCT epMeHTa. Tak Kak BO3pacTaHUE TeKCOKMHA3ZHOTO
bochopunrpoBaHus Mo BIUSHUEM cOOpa SIBIAETCS MPSIMBIM J0Ka3aTelbCTBOM  CTUMYIISILIUU
IJIMKOJIN3a U UCIOJIb30BAHUS caxapa B KaUecTBE UCTOYHMKA SHEPTUHU B YCIOBUAX Juadera, TaKk Kak
TeKCOKMHA3HAs PEaKUusi SBJSETCS OCHOBHBIM (DAaKTOpPOM OTrpaHHuYEHHs] CKOPOCTH TJIHMKOJIHM3a B
MEYCHH U CKEJICTHON MBIIIIIE TP TOJIOAAHUN U PU3NUYECKON HATPy3Ke.

[Tosmy4yeHHble pe3ynbTaThl IO MPOAOJIKUTEIBHOCTH HMHKYOAllMU IpHUBEICHHbIE B TaOnuue (Tad.
2) SICHO YyKa3blBalOT Ha 3HAYMTEIHHOE CHIKEHHE AKTUBHOCTH (ocdopriia3 MBI y KPbIC C
nrnabeToMm, MOIYyIUBIINX MHOTOKpPATHO cOopa.

Tabnuna 2

Brnusiue rumornmkeMudeckoro coopa Ha akTHBHOCTE (hepMeHTa (hocdopuinas

Yucno | [IpoaomxuTenbHOCTh HHKYOAINH
VYcnoBus onsiTa I'pynna | ITon

mbiier | 30 MuH 60 MuH
Hopma 1 Camugl | 20 19,3+£3,6 29,6£2.4
Junaber 2 Camugl | 20 27,1£3,2 43,5+4,1
Juabet+ coop 3 Camrsl | 20 19,9+2,5 31,2452

[Tpuuem, Hanbonee 3amerHoe cHukeHHe (10 30%) akTUBHOCTH (EpPMEHTAa COOTBETCTBYET
MHOTOKpPaTHOMY BBe/IeHHIO cOopa. OTHOCUTENBHO MEXaHU3Ma CHIKEHHUSI aKTUBHOCTH (pochopuias
Ha JaHHOM 3Tale U3y4eHHs JeHCTBHs cOopa cKas3aTh YyTO-TMOO ONpeeNeHHOe He MPeCTaBIseTcs
BO3MOXHBIM. B omblTax caxapa B (HU3HOIOIMYECKHX KOHLEHTPaLUsAX AaKTUBUPYET
ININKOTE€HCUHTETa3y W HMHaKkTUBUpYeT (ochopunazy. Perymsmus riroko30d aKTUBHOCTH 3THX
(hepMEHTOB OCHOBaHa Ha UX KOOIEPaTUBHOM B3aUMOJECHCTBUH.

BbiBOaBI:

1. OGHapyKeHHBIX MOXHO paccMaTpuBaTh Kak MHCYJIMHONOJO0HOE JeiicTBHE cOOpa U3 JHCTHEB.
[Ipu nuabere, BcieCcTBUE HEAOCTAaTKA MHCYJIMHA, KOHTPOJIUPYIOIIETO CUHTE3a ATUX (DEPMEHTOB, UX
aKTUBHOCTb PE3KO CHI)KEHA.

2. B ycnoBusAx ayuioKcaHOBOTO auadera cOOp NMPUBOAWI K CHHIKEHUIO YPOBHS caxapa B KpPOBBI
Oomee yeM B JBa pa3a, 4YTO  CONPOBOXAAIOCH HMHTHOMPOBAHHMEM  AKTUBHOCTH TKAaHEBBIX
dbocdapunas u 3HAUUTETHLHONU CTUMYJISIUEH TeKCOKUHA3bI, B IEYEHU U MBIIIIIAX.

3. Pe3ynbrarhl UCCleIOBaHHUS MO3BOJISIIOT paccMaTpUBaTb MECTHBIA pacTUTENbHBIN cOop,
o0Jaflafouil TUIOTJIMKEMUYECKMM CBOMCTBOM, Kak  IOTEHIMalIbHOE  aHTHAWAOETHYECKOe

CpCACTBO.
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MARSILEA QUADRIFOLIA L. )KATIIBIPAKTAPBIHBIH ATAJIBIK BE3IHIH
CIHHEPMATOTEHJIIK BEJICEH/JIITITT FOMBIHIIIA ®APMAKOJIOTUSLIIBIK
CKPUHUHI

Anoamna

byn 3epmmey *Marsilea quadrifolia® . (EEMQ) smanon cbiebiHObICbIHbIY amanblk 6e30iH
cnepmamoczenesine, Cnepmamo3ou0mapovly CanacvlHa dicaHe Hampuu 2nymamamoinvly (MSG)
yoimmuolavlebina yubipazan Epecex Epkex Eceykyupwvikmapoazvl penpoOyKmuemi 20pmMoHOapOblH
OeHeelline Kopeauvlul acepin 3epmmetidi. *M. quadrifolia® - awmuoxcuoanmmap men
Gumoscmpoeendepee baii cy nanopomuuei. On dacmypii mypoe apmypii 0dpiliK makcammapoa
KOJOAHbLIAObL, OIpaK penpooyKmuemi papmaxono2usiod ani 0e a3 3epmmenen.

Omuwi3 eprex eceyKYUpblK Ke30elicok mypoe bec monka 06onindi (n=6): baxviiay moowvt, MSG
UHOYKYUALAHRAH MOoObl, cmanoapmmsl 0apinik mon (Knomugpen yumpamol) scone momen (200
me/xe) otcane acozapel (400 me/ke) dozanapwin Kabviioazan exi emoey moodvl. *m. xkeadpugonus™
MSG unoykyusceinan Ketiin cbleblHObl. Penpodykmuemi yoimmulivikmel myowipy yuin MSG (4
me/2) 15 kyn bouvl eneizindi, cooan Keuin cvl2blHObIMeH maebl 15 Kyn emoendi. Biz Ouoxumusivlk,
2UCMOJIORUSNBIK JHCIHE 20PMOHANObL mandayiap xcypizodik. Onap2a capvicydasbl mecmocmepoH
oeneeuin, LH, FSH Oeneetlin, cnepmamozouomap CamvlH, KO32ANbIUMbBIELIH, OMIPUEHOICIH,
MOPGONOGUACHIH HCIHEe MOMbIEY CMPeCcCiHiy mapkepi peminde manroHouarvoecuomi (MDA) onwey
KipOi.

Homuowcenep MSG penpodyxmuemi napamempiepee aumapivlkmaii acep emKeHin Kopcemmi.
On mda owcone FSH Oeneelin  owcozapviiamy — KesiHOe amanvlk  0e30iH  CAlMA&blH,
Cnepmamo3ouomapobly CandacvlH, mecmocmepon OeHeeuin odcone LH Oeweetiin meomenoemmi.
l'ucmonocusnvly ~ 3epmmey  amanvlk — 0e30iy  0e2eHePaAYUsACbIH — HCOHE  CHepMAmo2eHOIK
acacyuanapoviy azarwvin kepcemmi. *M. quadrifolia® cvizvinObicbiMen emOey, acipece dco2apbl
0o3aoa, oyn aceprepdi aumapavikmai Kaanvina keamipoi. On LH oicone mecmocmepon Oeneeuiin
HCORAPBINAMMBL, CHEPMAMO30UOMAPObIH KO3LANELIUNBIRbIH, OMIPUEHOICIH HCaHEe MOPPONOUACHIH
acakcapmmul, MDA Oeneetiin momenOemmi dHcaHe amanvlk 6e3 KYpblibIMblH KATNbIHA Keamipoi,
cnepmamoeenoix dcane Jleuoue orcacywanapvinvly canvii kebetimmi. Kozaper 0osanvl mon
CMAaHOapmmyl eMMeH CalblCmbulpyea O0IambiH Kalblnmbl MOHOEpOi Kopcemmi.

*M. quadrifolia * xopeanvic acepi omwiy ckeanen, E Oapymeni, y-cumocmepon oicone
¢rasonouomap cusKmol GUMOKOHCMPUKMOPIAPLIHAH MYbIHOAUObL. Byn Koceiiwicmap Kyuwimi
AHMUOKCUOAHMMBIK KACUemmepee ue HcaHe oOpMOHAN0bl mene-meHoikmi cakmayaa Komekmeceoi.

Byn sepmmey *m. quadrifolia®*-nviy MSG-unoykyusnanean penpooyKmuemi yblmmbliblKmbl
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memenoemyoezi dHcaHe amanvik 6e30e2i aHMUOKCUOAHMMBIK HCIHE peceHepamusmi Kacuemmepiniy

APKACLIHOA MYAHCUUH KYHAPTBLIbIK KOPCEMKIWMEePIH dcaKcapmyoazuvl aa1eyemin pacmaiobl.

Tyuinoi ceszoep: * Marsilea quadrifolia®, cnepmamocenes, Hampui erymamamet,
Mecmocmepon, JIOMeuHoeyuli 20pMOH, CNepMamo3ouomapobly Candcvl, MOmsiey Ccmpecci,

anmuoxcuoanm, epiepoiy beoeyiei.

C.Myrtykymap, :x.Mytykymap, M.P.Bunasskamyprtu, T.Benkara Parxuna Kymap
Kadenpa papmakornozun, @apmarneBTHUeCKuil KoUK, MeaAUIUHCKUHN KoKk Maypasd,

Manypaii, Tamunnan, Maaus.

®APMAKOJIOTMYECKHI CKPUHUHI HA CHIEPMATOTEHHYIO AKTUBHOCTD
JIMCTBEB MARSILEA QUADRIFOLIA L. B ANYKAX

Abcmpaxm

B oamnom wuccnedosanuu uzyuaemcs 3awumuHoe Oelicmeue dMAHON08020 IKCMPAKmMA
Marsilea quadrifolia L. (EEMQ) na cnepmamozene3 8 AuuKax, Kayecmeo CHepMbl U YPOBEHb
PENPOOYKMUBHBIX 20PMOHO8 Y 83POCTbIX CAMUYO8 Kpblc TUHUU Bucmap, noosepeuiuxcs 6030eticmasuio
enymamama Hampusi (MSG), evizéannoco moxcuunocmoio. M. quadrifolia - 2mo 600usii
nanopomuux, 6o0camulii aHmuoxcuoanmamu u pumosacmpozervl. On MpaOUYUOHHO UCNOILIYEMC L 8
PA3TUYHBIX  MEOUYUHCKUX UYelsdax, HO 6ce ewje HeOOCMAmoOuyHO U3Y4eH 6 pPenpoOyKMUGHOL
¢apmaxonozuu.

Tpuoyamsv Kpwvlc-camyos ObLIU CAYHAUHLIM 00pA30M pa3zoeieHvbl HA NAme cpynn (n=0):
KOHMPONILHYIO  2PYANY, 2PYNNY, NOAVYABUWIYIO 2AYMAMAmM HAMpus, 2pynny CmaHoapmuo2o
JIeKapCmMEeHHOo20 cpedcmea (yumpam Kiomugena) u 08e 2pynnvl iedeHus, Komopwvle NOLYYAIU
nuskue (200 me/ke) u evicokue (400 me/xe) 0o3vi *M. skcmpaxm uemvlpexnucmHuKa nocie
6sedenusi enymamama Hampus. I aiymamam nampus (4 me/e) ésoounu 6 meuenue 15 ouetl, ymoowvl
8bI36AMb PENPOOVKMUBHYIO MOKCUYHOCMb, nocle 4e2o euje 15 Oweti newunu sxcmpakmom. Mol
npoeenu OUOXUMUYECKULL, 2UCTNONIO2UYECKULL U 20PMOHANTbHBIN aHAIu3bl. OHU GKII0UANU USMeEpeHUe
CblBOPOMOYHO20  VpoBHa  mecmocmepona, JII, ©OCI, konuuecmea  cnepmamo3oudos,
NOOBUINCHOCIMU, HCUBHECNOCOOHOCMU, MOp@oNocuu U MaloHo8o2o ouarvoecuoa (MIAA) xax

mapkepa oKuciumeilbHoco cmpeccda.
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Pezynomamer nokazanu, ymo anymamam Hampus 3HaUUmMenbHo GIuUsem Ha penpooyKmueHble
napamempwvl. On CHUMCaem MAaccy AUYeK, Kayecmeo cnepmvl, yposeHvb mecmocmepona u JII' npu
oonospemennom nosviueruu ypoeus MI[A u D@CI. ['ucmonoeuueckoe ucciedosauue noKa3auio
OezeHepayuio AUYeK U YMeHbULeHUE KOIUYeC8d CNepMamo2eHHblX Kiemox. Jleuenue npenapamom
*M. sxcmpaxm uemuvlpexaucmHuKa, 0COOeHHO 6 BbICOKUX 003aX, 3HAYUMENbHO YCMPAaHaem mu
appexmer. On nosviwaem ypogewv JII' u mecmocmepona, yuyuuwiaem HNOOSUNCHOCHD,
JHCUZHECNOCOOHOCMb U Mopgono2uto  cnepmamosoudos,  cHudicaem  ypogewb  MIAA  u
80CCmMAaHAgIU8aem CMpyKmypy Auyex, y8eauyueas Koauiecmso cnepmamo2eHHbixX KiemokK U Kiemox
Jletiouea. B epynne, nonyuasuieli 6bicoKue 003bl, NoOKazameau ObliU NOYMU HOPMATbHBIMU,
CPABHUMBIMU CO CIMAHOAPMHBIM J1€4eHUEM.

3awumusie ceoticmea *M. quadrifolia® obycnosnenvl makumu @GUMOKOMNOHEHMAMU, KAK
ckeanen, eumamur E, y-cumocmepun u ¢pragonoudvl. Omu coedurenus o0061a0aom CulbHbIMU
AHMUOKCUOAHMHBIMU CBOUCMBAMU U NOMO2AIOM NOO0EPAHCUBAMb 20PMOHANbHYIL Oalanc. Imo
uccredosanue noomeepicoaem nomenyuan *M. quadrifolia® 6 chudcenuu penpodykmueHou
MOKCUYHOCMU,  BbI36AHHOU  2TYMAMAMOM HAMPUs, U  YIYYUleHuyu noxkazamenei MyHCCKOU
GepmunvHocmu 61a200aps e20 AHMUOKCUOAHMHBIM U Pe2eHepUPYIOUUM CEOUCTNEAM 8 AUUKAX.

Kntouesvle cnosa: Mapcunes uemvlpexiucmuasn, cnepmamozenes, 21ymamam Hampus,
Mecmocmepon, IOMEeUHUUPYIOWULL 2OPMOH, KAYECmeo CHepMbl, OKUCIUMENbHbIUL Ccmpecc,

AHMUOKCUOAHM, MYAHCCKoe becniooue.

S.Muthukumar, J.Muthukumar , M.R.Vinayakamurthi, T.Venkata Rathina Kumar

Department of Pharmacognosy, College of Pharmacy, Madurai MedicalCollege, Madurai, Tamil
Nadu, India.

PHARMACOLOGICAL SCREENING ON TESTICULAR SPERMATOGENIC ACTIVITY
OF MARSILEA QUADRIFOLIA L. LEAVES

Abstract
This study explores the protective effect of the ethanol extract of *Marsilea quadrifolia* L.

(EEMQ) on testicular spermatogenesis, sperm quality, and reproductive hormone levels in adult
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male Wistar rats exposed to monosodium glutamate (MSG)-induced toxicity. *M. quadrifolia* is
an aquatic fern that is rich in antioxidants and phytoestrogens. It is traditionally used for

various medicinal purposes, yet it is still underexplored in reproductive pharmacology.

Thirty male rats were randomly divided into five groups (n=6): a control group, an MSG-
induced group, a standard drug group (Clomiphene citrate), and two treatment groups that
received low (200 mg/kg) and high (400 mg/kg) doses of *M. quadrifolia* extract after MSG
induction. MSG (4 mg/g) was given for 15 days to induce reproductive toxicity, followed by
treatment with the extract for another 15 days. We conducted biochemical, histological, and
hormonal analyses. These included measuring serum testosterone, LH, FSH levels, sperm count,

motility, viability, morphology, and malondialdehyde (MDA) as a marker of oxidative stress.

The results showed that MSG significantly affected reproductive parameters. It decreased
testis weight, sperm quality, testosterone levels, and LH levels while increasing MDA and FSH
levels. Histological examination showed testicular degeneration and fewer spermatogenic cells.
Treatment with *M. quadrifolia* extract, particularly at the high dose, significantly reversed
these effects. It raised LH and testosterone levels, improved sperm motility, viability, and
morphology, lowered MDA levels, and restored testicular structure, increasing spermatogenic
and Leydig cell counts. The high-dose group showed nearly normal values comparable to the

standard treatment.

The protective effects of *M. quadrifolia* come from its phytoconstituents like squalene,
vitamin E, y-sitosterol, and flavonoids. These compounds have strong antioxidant properties and
help maintain hormonal balance. This study supports the potential of *M. quadrifolia* in
reducing MSG-induced reproductive toxicity and improving male fertility parameters through its

antioxidant and regenerative properties in the testis.

Keywords: *Marsilea quadrifolia*, spermatogenesis, monosodium glutamate, testosterone,

luteinizing hormone, sperm quality, oxidative stress, antioxidant, male infertility.

Kymap Caram Pagx

ISF ®apmanus komnemkinig ¢apmarus daxkyasteti, Mora, [lenmkad, YHaicTaH,
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MEJININHAJATBI )KAHA TEXHOJIOT'UAJAP: HAHOBMOTEXHOJIOI' A

Abcmpaxkm

Hanomexnonozusn-nanoonuemoi mamepuanoapowvl (mwlcansl, Haunobenuexmep,
HaHoOMeMOpaHanap,  HaHOMAMWUBIKMAp  JcoHe  m.0.)  naitoananyea  HezizoelceH  COHebl
OHIICHLIOLIKMAPOAbl ey~ OaMbln  Kele  JCAmKaH — 3epmmey  Calaiapbihbly — Oipi.
Hanomamepuanoapoviy kenmezen apmulKubliblkmapsl 0ap, MblCaibl, HCOAPbI MYPAKMbBLILIK,
Makcammul manoay cone oOackanap. Exinwi owcaseinan, buomexnonocus conevl dicvlioapul
KapKbiHObl ocyde, OY1 aypyiapovly anoblH Ay, OUASHOCMUKANAY JHCoHe emOeyoiy Oipkamap
UHHOBAYUAILIK 20icmepin dcacayea kemekmecedi. "Hanobuomexunonocus" - 6yn HaHOmMexXHONO2Us
MeH Ouomexuono2usiiblk oHOIpicmiy yinecimi. Hanobuomexunonoeus Oykin anemoe OeHCaynvlk
cakmay maoucipubecin dcaKcapmy apKblivl MEOUYUHA EbLIbIMbIHbIY OAMYbIHA bIKNAL eme andobl.
bipnewe 3epmmeynep nanobuomexHonocusHvly 02pi-09pMeKmepol HCemKizy CUAKMbl IPMypii
a0icmepoiy MuimMOiliein aumapiblKman apmmulpanbli Xabapiaosl. A0am 0eHcaynvbieblHa YIKeH OH
acep ememin KONMe2eH HCana HAHOOONUeKmep MeH HAHOKYPLLIbIIAP KOa0aHbl1adwl. Ocvliatiua,
MAKCammol HCacyulanapaa Hemece minoepee MUHUMANO0bL HCAHAMA acep emy Ke3iHoe mepanesmix
MUIMOLTIK Makcumanowvl 601yvl MymKin. Hanomexnonozus Hanopobommap cusakmsl MeOUyuHa MeH
XUpypeusea apHanzan KenmezeH Hawa KYpolievliapobly HeiziHOe dcamulp. Hanobuomexnonoeus
ouacHo30vl mepanusimeHr Oipikmipyoi JHceHiioemeoi HcaHe JHeeKe a0amed ey KOoaauivbl mepanesmik

npenapammapobl ma2ablHOAyOaH MYPamvit JHceke MeOUYUHAHbL OaMbIMYed KOMeKmeceoi.

Tyiiinoi cozoep: Kanay, sxcapoemoecy.

Kymap Carbam Pagx

dapmarneBTuueckuil pakynprer GapmaneBtuueckoro kowemka ISF, Mora, [lenmkad, Munus,

HOBBIE TEXHOJIOI'MM B MEJUIIUHE: HAHOBUOTEXHOJIOI' MU

Abcmpakm

Hanomexnonocuu - oona uz naubonee pazeusarowuxcs odracmeti Uccie008aHUll NOCI1EOHUX
Odecsimunemutl, OCHOBAHHASL HA UCNOJL30GAHUU HAHOPASMEPHLIX MAMepuanos (Hanpumep,
HAHOYACMuUY, HAHOMeMOpPAaH, HAHOBOJIOKOH U Opyeux). Hanomamepuanvl obnadaiom MHOSUMU

npeumywecmeamu, maKumu Kak 6blCOKdAA Cma6Ll]ZbHOCn’Ib, u36upameﬂbHocmb no OMHOUWIEHUIO K
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muwiensim u  muoeumu opyeumu. C Opyeoti CmMopousl, 6 NocieoHue 200bl OUOMEXHON02UU
nepescusaiom OYpHuIL pOCm, Ymo nomozaem 6 pazpabomke paoa UHHOBAYUOHHBIX Memo008
npogunaKmuxy, OUaeHOCMuKY u ieyeHus 3abonesanuil. “‘Hanobuomexuonocus” - smo couemanue
HAHOMEXHONO2Ull U OUOMEXHONo2U4ecKko2o  npouzeoocmea. Hanobuomexnonoeuu — mozym
CnocobCcmeosams pazeumuio MEOUYUHCKOU HAYKU, YIVUUAL NPAKMUKY 30pA800XPAHEHUs. 80 6CeM
mupe. B HecKOnbKUX UCCIE008AHUAX COOOWANOCL, YMO HAHOOUOMEXHONIO2UU 3HAYUMENbHO
no8bICUNU IPPEKMUBHOCb PAZTUYHBIX MEMO0008, MAKUX Kak docmaska iekapcms. Mcnonvzyemces
MHOJICECTNBO  HOBLIX HAHOYACMUY U  HAHOYCMPOUCMS, KOMOpble OKA3bI8AIOM  02POMHOE
nonoxcumenvhoe GuuAHUEe HA 300posbe  Yenosekda. lakum  0b6pazom, mepanesmuyecKas
aghghexmusnocms modcem ObIMb MAKCUMATLHOU NPU MUHUMATILHOM NOOOYHOM 6030elicmeuu Hd
KAemKU uiu mraHu-muwieny. Hanomexunonocuu nexcam 6 0CHO8e MHOSUX HOBLIX YCMPOUCMS,
paspabamoleaemvlx 01 MEOUYUHbL U XUpPypeuu, Maxkux Kax Hamopobomwi. Hanobuomexnonocuu
obnecyam  uHmeepayuro  OUASHOCMUKU — C  mepanueu U  nomozym 8  paspabomke
NePCOHANUZUPOBAHHOU ~ MEOUYUHbL, KOMOPAs — 3aKIIOYAemcs 6  HA3HAYeHUU  KOHKPEmHbIX

mepanesmu4ecKux cpeocms, Haubonee noOXo0AuWUx 0k KOHKPEmHO20 4el08eKd.

Knrouesvie cnosa: sxeniyamayusi, cooeticmaue.

Kumar Satyam Raj
Department of pharmaceutics, ISF College of Pharmacy, Moga, Punjab, India, 142001
NEW TECHNOLOGIES IN MEDICINE: NANO-BIOTECHNOLOGY

Abstract:

Nanotechnology is one of the most emerging fields of research within recent decades, based
upon the exploitation of nano-sized materials (example: nanoparticles, nanomembranes,
nanofibers, and others.) There are many advantages of nanomaterial like high stability, target
selectivity, and many others. On the other side Biotechnology is experiencing rapid growth in
recent years, which helps in the development of several innovative techniques for preventing,

diagnosing, and treating diseases. “Nano-Biotechnology” is the combination of nanotechnology

and biotechnology. Nano-Biotechnology has potentials for advancing medical science by improving
healthcare practices around the world. Several studies reported that nano-biotechnology has

remarkable enhanced the efficiency of various techniques, like drug delivery. Many novel
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nanoparticles and nanodevices are used, with enormous positive impact on human health. Thus,
therapeutic efficacy can be achieved to maximum with minimum side effects on targeted cell or
tissue. Nano-Biotechnology forms the basis of many new devices being developed for medicine and
surgery such as nanorobots. Nano-Biotechnology will facilitate with integration of diagnostic with
therapeutics and helps in the development of personalized medicine that is prescription of specific
therapeutics best suited for an individual.

Keywords: exploitation, facilitate.

Anyma H., Kapruka Iloa, Yanpan P. C.
dapmarneBTUKAIBIK Xumus kadeapacsel, JSS dapmanus Komnemki, Maiicypy,
JSSAHER, IMHABEPUI BPOMU/IIH KATTBI TOPLIIK ®OPMAJIAPJIA
BAFAJIAYFA APHAJIFAH KACBIJI AHAJIMTUKAJIBIK FTIR 9ICI

AHnoamna.

Iunaseputi  6pomudi-o6yn  Heli3iHeH  ACKA3AH-IWEK  JICONOAPBLIHLIY — (DYHKYUOHAIObIK
OY3bLIbICMAPLIH emoey YUliH KOJLOGHbLIAMbIH Kalbyuli esekuienepiniy Onokamopwsi. On iuekmiy
KaIblnmsl JHCUBIPLLLY HNPOYECiH KAINblHA Keamipy, [umiy ayvlpysl, KeOyliep JicoHe iulekmiy
MYpaKmel emec KO38alblcbl CUAKMbl Oen2inepoi dceninoemy apKblivl HCYMbIC — ICmetiol.
Ilpenapammuly acep emy mexanmusmi Kanbyuidiy mezic OYIUbIKEM HCACYULANAPbIHA MYCYIH
mediceyoi, cnasmobl azamyovbl HCIHE ACKA3AH-IUEeK MOMOPUKACHIH HCAKCAPMYObl KAMMUOLL.
Ilunasepuii 6pomMudin canovlk Manday yuiH UHHOBAYUSILIK UH@DPAKbI3bLL CHEKMPOCKONUSIbIK
a0icmep 23ipNieHOl, OYl OHbl CYCHIMANLL JHCIHE CAMBLIAMbIH KYypamoapoa 0a1 aHblKmay2a
MYMKIHOIK Oepedi. Byn adicmep 3KON0UANLIK MA3a NpUuHyunmepee Calkec 0api-0apmexmepoi
manoayea CceHimoi, OY30aimvlH JHCoHe OIKONOSUAILIK MA3a Macinoi YCblHAObl. AHANUMUKATBIK
a0icmep Xanvikapanvix Yinecmipy Keneciniy (ICH) nyckaynapvina caiikec myxusm mexcepinin,
apmypai Koioanbaniapoa nuHageputi OpoMudin AHbIKMAayoa CeHiMOLIKmi, 0a10iKmi HcaHe 02N0IKmi
Kammamacelz emmi. Maxcamovr men Minoemmepi: 20ic Ilunaseputi Opomudiniy Meéaulepin
IKONOGUANLIK maza 20icnen auvikmayea Oazvimmanean. Dapmayesmukaivlk mabiemraoaesl
nuHaseputi OpomMudiniy memuepin anvikmay yuiin ¢gypve Typaendipemin Hngpaxwizoin (FTIR)
CHEKMPOCKONUACBIHbIY CeHIMOI dicone Katumananamein 20icin Kacay. Kacvin ananumukanvig
XUMUsL NPUHYUNMEDPIHe CaUKeC Manoay npoyecinoe Kayinmi epimxiwmep MeH peazeHmmepoi
natioananyovl bapviHwa asaumy. 9dici: maza Ilunaseputi bpomudiniy 6encinencen menwepin /lon

onuwen, kaauti opomudiven (Kop) muicmi apakamvlHacma apaiacmeipy apKblibl CMAHOGPMMb
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epimindinep Kamapvin oauviHoaywls. Odemme, 1-2 me npenapam 100-200 me Kop-men apanacuin,
yeax, bipmexmi ynmax, myzeoi. Ilunaseputi bpomuoi men Kop mabdbremxacwinoviy gpopmacwer 1: 100
KamulHACbLIHOA cKanepiaeHOi. Homuoicenep. ycoinviizan adicmep nunasepuii OpOMUOiH Kammol
cycvimansl mypinoe oOe, 0dpinik mypinoe O0e CAHObIK AHLIKMAY YWiH MUuimMoi a3ipaeHoi dcoue
pacmanovl. [lunagepuii Opomudin manday KeszinOe OQUKANZAH KAINbIHA KeAmipyoiy Hco2apul
Kepcemkiwmepi 20icmepoiy dnoz2apvl 0210iKKe ue ekendicin kopcemedi. Convimen Kamap, a0icmep
epekute KAumaiaHblUmblKmvl JCIHe MYPAaKmvl apanvlk 0210ikmi Kepcemeodi. Kopvlmvinowl:
yevinviizan  @ypve  Typaenoipyiniy  HUngpaxoisein  (FT-IR)  cnexkmpockonusinwiy  20icmepiniy
cneyupuKanvlK, CeHiMoi JHCaHe AHCapamobl eKeHOI2l Kepcemindi, 0¥ 0aapObl IPpMypai Kammol
0apiniK Kypamoapovl, COHblH [Win0e mabiemkaiapobl, KAncyianapovl HcaHe YHMAKmapowl
AHBLIKMAYOblH HCAANbL 20icmepi peminoe Koaaiivl emeo..

Tyiuinoi coesoep: Ilunasepuii 6pomudi, ackazan-iwex sxconoapwt, FT-IR

Anyma H., Kapruka Ilos, Yannan P.C.

Kadenpa papmanerndeckoit xummn, @apmaneruieckuii kKoyutemk JSS, Maiicypy, FOAP,

3EJIEHBIA AHAJTMTUYECKHWHN UK-METO/ 1JIsSI ONPEAEJIEHUSI COJIEP)KAHUSA
NMUHABEPUS BPOMUJIA B TBEPAbIX JEKAPCTBEHHBIX ®OPMAX.

Abcmpakm

Iunasepus 6pomuod - 3mo OIOKAMOP KATbYUEBbIX KAHANO08, UCNOIb3YEeMblI 8 OCHOBHOM OJlsl
Jleuenuss (PYHKYUOHATbHBIX PACCMPOUCME JHCeyOOUHO-Kuueuno2o mpakma. OH eoccmanasiusaem
HOPMAbHBII NPOYecc COKPAWeHUs: KUMEeYHUKA, 001e24as makue CUMRIMOMbL, KaKk O0lb 8 dcusome,
830ymiue JHcueoma U HepeyisapHvie O8UdNCeHUs KuuieyHuxa. Mexanusm Oelicmeus npenapama
3aK0UAemcst 8 NOOAGICHUU NOCMYNIeHUs. KATbYus 6 21A0KOMbIUEYHble KIemKU, YMEHbUIeHUU
Cnasmo8 U YIyuueHuu Nepucmatbmuky Heeay0ouHO-KUMEYH020 mpakma. [[isi KOIuuecmeeHHo20
aHanuza nuHasepus oOpomuda OvbLIU pazpabomanbl UHHOBAYUOHHbIE MemoObl UHMPAKPACHOU
CNEeKMpPOCKONUU, NO360IAI0UUE MOUHO ONPeOeamb €20 COOePIHCAHUE 8 MACCOBOM KOIUYECmEe U 6
JIEKapCMBEHHbIX NPenapamax, npooasaemvlx Ha poiHKe. Dmu Memoobl Npednazaiom HAOeMNCHbIU,
Hepaspyuanowuil U 9K0J102UYHbIIL HOOX00 K AHANU3Y NeKAPCMEEHHBIX CPe0Cme, COOMEemCmeyIouull
NPUHYUNAM  IKOJO2UYHOCU. AHanumuveckue Memoovl Obllu MUAmenbHo NPOBEPeHbl 6
coomeemcmeuu ¢ pyKogoosuumu npunyunamu MedcOyHapoOHo2o cogema no 2apMOHU3AYUU
(ICH), umo obecneuusaem nadexcnocms, mouHOCHb U OE30UUOOUHOCHb ONPEOeNeHUs] NUHABEPUSL

bpomuda 6 paziuyHvlX 001ACMAX NPUMEHEHUS.
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Ileny u 3a0auu: Memoo Hanpasnen Ha KOIUYecmeHHOe OnpeoeieHue 6pomuda nuHasepus
9KOJIOSUHEeCKU YUCMbIM  MemoooM. Paspabomamv naodedxcuvili U 80CHPOU3BOOUMBLI  MeEMOO
unghpaxpacuou cnekmpockonuu ¢ npeoopazosanuem @Pypve (FTIR) ona xonuuwecmesennozo
onpedeneHus oOpomuoa nunasepus 6 Gapmayesemuueckux madremxax. Ceecmu K MUHUMYMY
UCNONbL306AHUE ONACHLIX pacmeopumerell U peazeHmos 8 npoyecce aHaiu3a 6 cOOmeemcmeuu ¢
NPUHYUNAMU IKOTOSUYHOU AHATUMUYECKOU XUMUU.

Memoo: Touno 636ecbme YKA3aHHOE KOAUYECMBO YUCMO20 OpomMuda nNuHagepusi u
npuecomosbme cepuio CMAaHOApMHbLIX pacmeopos, cmewlas ux c¢ opomuoom xaius (KBr) e
coomeemcmeayrouwux coommoutenusix. Kak npasuno, 1-2 me npenapama cmewusarom co 100-200 me
KBr 011 nonyuenus menkozo 00nopoono2o nopouwika. bvina nposepena mabremuposannas gopma
nunasepus bpomuoa u KBr ¢ coomnowenuu 1:100.

Pezynomameut: 1Ipeonosicentvle memoost Oviiu 3¢hghekmusHo paspabomaruvl u anpooupo8anvl
0151 KOIUYEeCMBEHHO20 ONpeldelieHusi NuHasepus Opomuoa Kax 6 meepooiu Gopme, maxk u 8
JleKapcmeeHHvIX  hopmax. Beicokue nokazamenu u3zeneueHus, HaoOOaemvle npu  AHAIU3e
nuHagepus opomudd, 0eMOHCMPUPYIOM 6bICOKYI0 MOYHOCMb IMux mMemooos. Kpome moeo, smu
MeEMOObL OEMOHCIMPUPYIOM UCKTTIOUUMETbHYIO NOBMOPAEMOCHb U NOCMOSHHYIO NPOMENICYMOUHYIO
MOYHOCHb.

3axknwuenue: bviio npodemoncmpuposano, umo npeonodiceHHvle Memoovl UHGPAKPACHOLU
cnekmpockonuu ¢ npeoopazosanuem @Dypve (FT-IR) saenaiomcs xonxpemuwvimu, naoesxcHvivu u
BANUOHBIMU, UMO Oeldem UX NPULOOHbIMU 6 Kadecmee O0O0WUX Memooo8 Ol ONnpeoeneHus
PA3UYHBIX MEEPObIX JIeKAPCMBEHHBIX (POPM, GKIIOUASL MAOIEMKU, KANCYIbl U NOPOUIKU.

Knrwouesvie cnosa: Ilunasepus Opomuo, HceryOOuHO-KUWLEUHbIN MPAKM, UHGPAKpacHoe

UusjiyuyeHue

Anusha N, Karthika Paul, Chandan R S
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Mysuru, JSSAHER,

GREEN ANALYTICAL FTIR METHOD FOR THE ESTIMATION OF PINAVERIUM
BROMIDE IN SOLID DOSAGE FORMS
Abstract
Background
Pinaverium bromide is a calcium channel blocker used primarily to manage functional

gastrointestinal disorders. It works by restoring the normal contraction process of the bowel,
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alleviating symptoms such as abdominal pain, bloating, and irregular bowel movements. The
drug’s mechanism of action involves inhibiting calcium influx into smooth muscle cells, reducing
spasms, and improving gastrointestinal motility. Innovative infrared spectroscopic methods have
been developed to quantitatively analyze pinaverium bromide, enabling its accurate determination
in bulk and marketed formulations. These methods offer a robust, non-destructive, and green
approach to drug analysis, aligning with eco-friendly principles Analytical methods were
rigorously validated according to International Council for Harmonisation (ICH) guidelines,
ensuring reliability, precision, and accuracy in detecting pinaverium bromide across various
applications.

Aim & Objectives: The method aims to quantify the Pinaverium bromide by eco-friendly
method. To Establish a reliable and reproducible Fourier Transform Infrared (FTIR) spectroscopy
method for the quantification of pinaverium bromide in pharmaceutical tablet. To minimize the use
of hazardous solvents and reagents in the analysis process, aligning with green analytical
chemistry principles.

Method: Accurately weigh a specified amount of pure Pinaverium Bromide and prepare a
series of standard solutions by mixing with potassium bromide (KBr) in appropriate ratios.
Typically, 1-2 mg of the drug is mixed with 100-200 mg of KBr to form a fine, homogeneous
powder. The tablet form of Pinaverium Bromide and KBr in a 1:100 ratio was scanned.

Results: The proposed methods have been effectively developed and validated for the
quantification of pinaverium bromide in both solid bulk and dosage forms. The high recovery rates
observed during the analysis of pinaverium bromide demonstrate the methods have a strong
accuracy. Additionally, the methods exhibit exceptional repeatability and consistent intermediate
precision.

Conclusion: The proposed Fourier Transform Infrared (FT-IR) spectroscopic methods were
demonstrated to be specific, reliable, and valid, making them suitable as general techniques for the
qualification of various solid drug formulations, including tablets, capsules, and powders.

Keywords: Pinaverium bromide, gastrointestinal, FT-IR
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CGKI[I/IH «le/IOpI/ITeTHbIe HanpaBJICHUSA q)apMaueBanecxnx U XUMHKOTOKCHKOJOTHY€CKHUX

Hccjie10BaHui»

UDC 615.074.543.4

Aodnyanumos U.A., AoayniadexoBa H.A.

TamkeHT papmaneBTUKAIBIK HHCTUTYTHI, ©30ekcTan PecriyOnmkachl, TamkeHT Kanacsl

KYKA KABATTBI XPOMATOI' PA®US S/IICI BOMBIHIIIA TOPACEMUJITI
TAJTIAY
Anoamna
Kyka xabammol xpomamozpaghus apxviil mopacemuoke opmauia aHATUMUKAILIK wapmmap
azipnenodi. Topacemuomin ocyKa Kabammvl XpomMamozpausivlk mandaybl YuwiH OpeaHUKALbIK
epimkiwmep Jcyuieci, auly peazenmmepi HcaHe copbeHmmep mayoaivin, 20iCMiy Ce3iMmaioblabl MeH

epexuieniei 3epmmeroi.

Tyiiin ce30ep: mopacemuo, scyKa Kabammol xpomamozpaghust, CUnUGhol nIacmuna, CUIUKA2eNb,

epimKiuL Jcyueci, peazenm.

Abnyanumos U.A., AoayninadexoBa H.A.

Tamkentckuii papmarneBTuueckuit MHCTUTYT, TamkeHT, Pecniybnuka Y36ekucran

AHAJIN3 TOPACEMHAJIA METOJIOM TOHKOCJIOMHOM XPOMATOIPA®UH

Annomauusn

Paspabomanvr  ymepenuvie  yciosus — amaauza  mopacemuda  MemoooM — MOHKOCIOUHOU
xXpomamoepaguu. /na ananuza mopacemuoa mMemooom MOHKOCIOUHOU Xpomamozspaguu noododpamvl
cucmema OpeaHuUuecKux pacmeopumenel, pacmeopumeny U copoeHmvl, a MakKdxHce U3Y4eHbvl
4Y8CMBUMENbHOCTL U CNEYUDUUHOCHIL MEMOOd.

Kniouegvie cnoea: mopacemuo, moukociounas xpomamozpagus, HAACMUHA  CUIUGPDOI,

Cujlukaeeib, cucmema pacm@opumeﬂed, peacenm.

Abdualimov |.A., Abdullabekova N.A.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

ANALYSIS OF TORASEMIDE BY THIN-LAYER CHROMATOGRAPHY METHOD
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Abstract

Optimal analytical conditions for torasemide using the thin-layer chromatography (TLC) method
were developed. For the chromatographic analysis of torasemide, a system of organic solvents,
visualization reagents, and sorbents were selected, and the sensitivity and specificity of the method were
studied.

Keywords: torasemide, thin-layer chromatography, silufol plate, silica gel, solvent system, reagent.

Introduction. Torasemide is a diuretic drug which, if misused, can cause disturbances in the water-
electrolyte balance of the cardiovascular system, such as hypovolemia, hypokalemia, hyponatremia, and in
rare cases — metabolic alkalosis, arterial hypotension, confusion, thrombosis, arrhythmias, angina pectoris,
fainting as a result of acute myocardial infarction. Use without medical supervision or in overdosed
amounts can lead to poisoning.

Purpose of the study: The purpose was to develop sensitive, rapid, and highly accurate methods for
torasemide analysis that meet the requirements of chemical-toxicological studies, to investigate influencing
factors, and to establish TLC conditions for the analysis of torasemide.

Research methods and techniques: To confirm the authenticity of torasemide by TLC, a mixture of
organic solvents and visualization reagents was selected. For selecting visualization reagents, 0.01 g of the
torasemide working standard sample was dissolved in 95% ethanol in a 100 ml volumetric flask. Using a
graduated capillary tube, 25 pl of the solution was spotted in circular form (5 mm diameter, 2 cm apart)
onto chromatographic silufol plates coated with silica gel. The plates were dried at room temperature (18—
20 °C) and sprayed with various spot-forming reagents, then examined under UV light at wavelengths of
254 and 366 nm. Observed results included: pink spots under UV light at 254 nm, pink coloration with 2%
ninhydrin solution in ethanol, light-yellow spots with the modified Dragendorff reagent (Mune method),
and dark-brown spots in iodine-potassium iodide solution. In the next stage, the distribution of torasemide
in the organic solvent mixture was studied. The analysis was carried out on silufol chromatographic plates
coated with silica gel [1, p-52]. The test solution was spotted on the starting line, dried, and placed in a
chromatographic chamber pre-saturated with solvent vapors. After development, the plates were dried and
sprayed with one of the above reagents to identify the migrated torasemide spots. The Rf values of the
resulting spots were determined[2, p-87].

Results: Conditions for torasemide analysis by TLC were established. The mobile phase selected was
ethyl acetate:acetic acid 1%:ammonia 25% (7:1:0.1), giving Rf = 0.50-0.52, which was considered
optimal. UV light at 254 nm was chosen as the visualization method. The detection sensitivity was 0.5 pg.
Specificity tests showed that other types of antiarrhythmic drugs did not interfere with the identification of

torasemide under the selected TLC conditions.
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Conclusion: The developed TLC method can be applied in forensic-chemical practice for the
purification of torasemide from foreign substances in poisoned samples, as well as for the identification
and quantification of the drug.
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Mxeepy Te:xxacBunu Pexamn, 'omatn CBamunaran

JSS dapmanus komremki, hapmareBTHKANBIK XUMES Kadeapackl, Ootu, mrat- 643001, YHmicran

IN-SILICO UHTPOCIIEKTUBTI 3EPTTEY IIUIIEPUH TYbIH/IbIJIAPBIHBIH
HEWPOITPOTEKTOPJIBIK ATEHTTEP PETIHJE AIIBLIMAFAH HOTEHIIUAJIBIH
KOPCETEI

Anoamna

Anvyeetivep aypyel  (A]) HeuponOvlK dcacywanapovly ONiMiHeH MYbIHOAeAH NPOSPeccusmi
HelipoOde2eHepayusMer CUNammanaovl JHcaHe apmypii Kayin (akmopiapvlHbly dcepiHen Kon Gakmopisl
oy3viiblc peminde manwvlaaowl. Ilaiioa 6onean oepexmep [IYPUHEPI'UAJIBIK P2X7 peyenmopuvinbiy—
naasmanvlx membpanaoa opuanackan ATD-kaxnaner uonomponmsli peyenmopoviy—AJ] namozeneszinoezi
peiin kepcemedi. Tabuzu anmuokcuOaHm nunepur HetiponpomMeKmopivblK adzeHm peminoe nepcnekmueabl
Homudxcenep Kopcemmi, Oe2eHMeH OHblH HAKMbl 2Cep emy MeXaHU3Mi 21 MONbIK MYCIHOIpLIMe2eH.
Agvimoasel 3epmmeyimizoe 0i3 nunepuHuiy 23 sHcapmovliail CUHMEMUKAIbIK MYbIHObICHIH 23IPNIe0IK JHCIHE
P2Xx7 peyenmopviHblY 2OMOJOSUSLILIK MOOENbOeH2eH KYPbLILIMbIHA 0agblmmanean KpemHutoe KeuleHOi
manoaynap xcypeizoix. bailnanvicmuly e3apa apexemmecyi MeH GapMaKOKUHEMuKanibl Kacuemmepi
3epmmey yulin monexynanvi Konovipy, MM-I'BCA, AIIMET npogunin sxcacay, Monekynianvlk OUHAMUKAHDL
(MD) mooenvoey oicone mwviebi30bIKmuly @QYHKYUOHANObIK meopusicoin (DFT) ecenmey Kon0auwiiowl.
Kobananean xocwinvicmapowviy iwinoe 20 monexynacol Canvicmulpmansl esapa apekemmecy npoguni bap
OoHenesun npenapamviMeHr CaiblCmvlpeanoa colpeanay men Ag O6atillaHbICmbly HCO2apbl KOPCEeMKIUmepiH
kepcemmi. 150 nc MD moodenvoey 20—P2X7 monekyniacvlHvly KeuleHiniy mypakmolivievii pacmaosl. DFT
manoayvl KOIQUIbl XUMUAILIK mypakmolivikmoel kepcememin -0,128 26 T'OMO-JIYMO 5sHnepeus

anwakmoigvii  awbikmaovl. ADMET 6Oonsxxcamoapvl Kocwlivicmapovly 0dpinik cunamuin pacmaosi: 20
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monexynacvl OXKK-niy opmawa 6encenoinicin kepcemmi, Jlununckutioiy bec epedicecin moavlk OpblHOAObL
arcone aoamuwvly aywizuia cinyin 100% oonxcadvl. Byn namuoicenep scobanranzan monexyianap Anvyeetimep
aypysl CusiKmol HetpooeceHepamusmi Oy3viiyiaposl emoeyoe 00an api 0amyoblly NepCneKmueaibl Kypaivl
bo1a anamulHbIH Kepcemeoi.

Tyiiin ce30ep: Anvyeevimep aypyvl, P2X7 peyenmopnapwi, [lunepun, kpemuuiioeei 3epmmeyiep.

Mxeepy Te:xxacBunu Penam, 'omatn CBamunaran

JSS komnemx papmanuu, kapeapa papmanepruaeckoit xumun, Ootu, mrar- 643001, Uuaaus

NHTPOCHEKTUBHOE UCCJIEJOBAHHUE IN SILICO BbISABUJIO HEPACKPBITYIO
IOPEKTUBHOCTD ITPOU3BOJAHbBIX ITUITEPUHA B KAYECTBE
HEHPOIIPOTEKTOPHBIX CPE/ICTB

Annomauus

bonesuv  Anvyeeiimepa (BA) xapaxmepuszyemcsi npocpeccupyroujeii Helipooezenepayuel,
BbI36AHHOU 2UDENbIO HEUPOHATbHBIX KIEMOK, U CUUMAemcs MHO20(paKmopHuiM 3a001e8aHueM, Ha
Komopoe @nusam paziuunsie gakmopuvl pucka. llossnsowuecs Oanuvie NOOUEPKUBAIOM POJb
nypunepeuyeckoeco peyenmopa P2X7 — AT®-3a8ucumoco uonHomponHo2o peyenmopa,
PACNONIOJNCEHHO020 HA NAASMAMU4ecKol membpane, — 6 namoeenese bA. [lunepun, npupoomwviii
AHMUOKCUOAHM, 3APEKOMEeH008AN cebsi KAk MHOoz20obewjarowee HetponpomeKmopHoe cpeocmso,
Xoms MOYHBIN MEeXAHU3M e20 Oelcmeus ewje npeocmoum HNOIHOCMbIO GbIACHUMb. B nawem
meKyujem Uccie008anuy Mol paspabomanu 23 NOAYCUHMEMUYECKUX NPOU3BOOHLIX NUNEPUHA U
npogenu 8cecmopoHHul ananu3 in Silico, HayeneHHviti HaA MOOeIUPo8aHue 20MON02UYECKOU
cmpykmypovl  peyenmopa — P2X7.  Jlna  usyuenus  83aumMoOeticmeull  C6:3bl8aHUs U
Gapmaroxunemuyeckux ceotcmea OblIU UCNOIb308AHbL MemoObl MONEKYIAPHO20 O0okunea, MM-
GBSA, npogunuposanus ADMET, mooenuposanus monexyaapuou ounamuxu (MD) u pacuemut no
meopuu @yuxyuonanra niomuocmu (DFT). Cpeou pazpabomannvix coedunenuii monexyira 20
npooeMOHCMpuUposana bOonee 6vicokue noxazamenu crkonvocenuss u AG bind no cpaeuenuio c
IMANOHHLIM  npenapamom  [loHene3unom npu  COnOCmMasumMom npoguie  83aumMoO0eucmeus.
Mooenuposanue memooom MD onrumenvrocmoio 150 e noomeepouno cmadbuibHOCMb MOJIEK) bl
komnnexca 20—P2X7. Ananuz memooom DFT evisisun snepeemuueckuii paspvie HOMO-LUMO,
pasnvitl -0,128 3B, umo ykazvieaem Ha O1ACONPUAMHYIO XUMUYECKYIO cMabuibHocmy. [lpoenosvl
ADMET noomeepounu nexapcmeeHuyo npupooy coeounerui: monexyia 20 npoaeiina ymepenHyro
AKMU6HOCMyb 8 YEeHMPAIbHOU HEPBHOU cucmeme, NOTHOCHbIO COOMBEMCMEO8ANA NPAGUNLY NAMU
Jlununcku u wua 100% yceausanaco ueno8ekom npu npueme 6HYmpb. IOmu  pe3yibmamol

ceudemeﬂbcmeyiom o mowm, umo paapa6omaHHble MOJIEK)]lbl mozcym nocyacuns
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MHO2000ewaruel  OCHOBOU Ol OalbHeuwux  papabomox 6  obiacmu  JeyeHus
HelpoOde2eHepamusHuLX 3a00/1e6aHULl, MaKux Kaxk bonesns Anvyeetivepa.

Knroueswie cnosa: 6one3nv Anvyeeiimepa, peyenmop P2X7, nunepun, in-silico uccieoosarnus.

Jeeru Tejaswini Reddy, Gomathi Swaminathan
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AN IN-SILICO INTROSPECTIVE STUDY REVEALS THE UNCOVERED POTENCY OF
PIPERINE DERIVATIVES AS NEUROPROTECTIVE AGENTS

Abstract

Alzheimer’s disease (AD) is marked by progressive neurodegeneration driven by neuronal
cell death and is recognized as a multifactorial disorder influenced by various risk factors.
Emerging evidence highlights the role of the purinergic P2X7 receptor—an ATP-gated ionotropic
receptor located on the plasma membrane—in AD pathogenesis. Piperine, a naturally occurring
antioxidant, has shown promise as a neuroprotective agent, though its precise mechanism of action
remains to be fully elucidated. In our current study, we designed 23 semi-synthetic derivatives of
piperine and performed comprehensive in-silico analyses targeting a homology-modeled structure
of the P2X7 receptor. Molecular docking, MM-GBSA, ADMET profiling, molecular dynamics (MD)
simulations, and density functional theory (DFT) calculations were employed to investigate binding
interactions and pharmacokinetic properties. Among the designed compounds, molecule 20
demonstrated superior glide and AG_bind scores compared to the reference drug Donepezil, with a
comparable interaction profile. A 150 ns MD simulation confirmed the stability of the molecule 20—
P2X7 complex. DFT analysis revealed a HOMO-LUMO energy gap of -0.128 eV, indicating
favorable chemical stability. ADMET predictions supported the drug-like nature of the compounds,
with molecule 20 exhibiting moderate CNS activity, full compliance with Lipinski’s rule of five, and
100% predicted human oral absorption. These findings suggest that the designed molecules may
serve as a promising lead for further development in the treatment of neurodegenerative disorders
such as Alzheimer’s disease.

Keywords: Alzheimer’s disease, P2X7 receptor, Piperine, in-Silico studies.
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Amncapa Yuun, C. [Ipanas parasenapa, Kanupamkan Pagxaronan, 'ayramapanxkan

Kynnycamu

dapmarneBTuKaIbIK Xumus kadenpacel, JSS dapmarusa Komnemki, Oty, JSS XKorapsr bimim XKone

3eprrey Akanemusicel, Maiicypy, YHaicTan

9KOJIOTUSJIBIK TA3A IMOJIM (CYT KbIIIKBIJIBI) (PLA) 3D BACBHIII
HIBIFAPBIJIFAH MEJIULIUHAJIBIK KYPBIJIFBIJIAPFA APHAJIFAH TYPAKTbBI
MATEPHAJI PETTHJIE: MEXAHUKAJIBIK, BUOYMJIECIMALIIK )KOHE
BUOJIOT'USAJIBIK BIABIPAY TYPAJIBI TYCIHIKTEP

Anoamna

byn 3epmmeyoiy maxcamvr 3d Oacein wwizapy mMeXHONOUACHIH KONOAHA OMbIPLIN,
MEOUYUHANBIK KYPBLIEIIAPObL HCaACAy YUlin JKOLOUANBIK MA3A HCIHE OUONO2UANIBIK blObIPAIMbIH
nonumep  ITlonu(cym  xvuukwviier)  (IIJIA)  aneyemin  b6azanay  6on0wi.  Buowlovipayowi,
OUOYILIeCIMOLNIKMI  JiCOHe MEeXAHUKANbIK OHIMOLNIKmMI 6Oazanayza 6aca Hazap ayoapwuliovl,
MYPAKMBLILIK, NeH IKOI02USNIbIK MA3ad MeOUYUHATILIK MEeXHON02UANapea KeOipeK KOHiN O01iHOI.

Aoicmepi

PLA mecizinoeci npomomunmep aooumusmi ouodipic (3D 6acein wwizapy) apxbiivl
JHcobananean dcane oHoipineer. Kypuolizvliapovly MexaHuKanwlK ceHiMOiiein 0a2anay yulii co3blny
bepikmicin culHay Jacypeizindi. byn aneawkvl coinakmap onapoviy u3UOL0USIBIK HCA0AUIAPEa
memen Oepy Kabinemi mypaivl Hezizei Oepekmepdi 6epoi. Couvimen xamap, I1JIA—Hnviy
IKOJIOUANBIK MA3a NPOPDUNIH, OAKbLIAHAMBIH 0e2Pa0ayUusiblK MiHe3—KYIKbIH HCIHe Y3aK Mep3imoi
KIUHUKATLIK dNeyemin 00an api 3epmmey YuliH in Vitro yumocalkecmix manodayiapult, in vivo
bazanayovl JicaHe dicyueni OUONO2UANBLIK blObIPAY IKCHNEPUMEHMMEPIH Koca aleaHod, O03blK
3epmmeynep H#an2acyoq.

Homuoicenep
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Anovin ana mexanuxanvik manoay 3D 6acvin wwieapvinzan PLA koncmpykyusniapol slkmumal
MEOUYUHANBIK ~ KOAOAHY — VWIH — JICemKiikmi — Oepikmik neH KYpblIbIMObIK — MYMAacmviKnivl
kepcememinin kepcemmi. Ocbl Homudcenepmen xamap, PLA-nviy dcanapmoviiamvin ke30epoeH
ATILIHYbL HCIHE OHBIH IKONOSUSLIILIK HCAYANbL 0e2padayuisl Heoibl OHbl MEOUYUHATLIK, MAKCAMmMAadvl
OYUBIMOAPObl OHOIPYOe MYHAU He2i3iHOe2l noaumepiepee mypakmsl baiama peminoe Kepcemeoi.

Kopvimuinowt

PLA mex mexanuxanvix ceHimOi mamepuan peminoe 2aHa emec, COHbIMeH Kamap Keneci 0ybiH
MEOUYUHANBIK KYPbLIRbLIAPLL YULIH IKOIO2USAIILIK MA3a HCIHE IKOJIOUSANBIK MA3a HYCKa peminoe 0e
nepcnekmusavbl Hamugcenep kepcemeoi. buoyiinecimoinix nen decpadayus KuHemuxKacol 60UbIHUA
KocvlMwia mepey 3epmmeyiep Kadcem 0Oon2aHviMeH, epme Hamudcenrep PLA  muecizinoezi
KYPblISbLIAPObIY  KIUHUKALLIK MUIMOLNIKMI KOpUWIa2aw opmaza acepin azaumymeH Oipikmipy
aneyemin pacmatiowl.

Tyuin ce3z0ep: Ilonu (cym kvuuwiiey), [IJIA;  Dxonocusanvly maza MeOUYUHATBIK,
Kypolievinap, Typakmer 6uomamepuanoap; 3D 6acein wwieapy; Kocnanap enoipici; buonozusnvly

blovipay; Buoyiinecimoinix, Kacwvin meouyunanvix mexnonozus,; Mexanukanwlx kacuemmepi

Ancapa Yuuu, C. [Ipanas parasenapa, Kanupanxxan Pagkaronan, 'ayramapagxan
Kynnycamu
Kadenpa papmanesrudeckoii xumuw, hapmareBTruaeckuii kowiepk JSS, Oty, Akagemust BBICIIETO

oOpa3oBaHus U uccienoBanuii JSS, Maiicypy, Mnaus

3KOJIOT'MYECKH YN CTHIN MOJIA (MOJIOYHASI KHCJIOTA) (PLA) B KAYECTBE
YCTOHUYHUBOI'O MATEPHAJIA JJISI MEJIUIIMHCKHUX YCTPOMCTB,
HAINIEYATAHHBIX HA 3D-IPUHTEPE: KOHIENIIMA MEXAHUYECKOM,
BUOCOBMECTUMOCTHU U BUOPA3JIATAEMOCTH

Annomauusn

Lenvro s3moco uccnedosanus ovina oyenka nomenyuana llonu(monounoii kucromot) (PLA),
9KONI02UYECKU YUCTNO20 U OUOPA3IA2AeMO20 NOAUMePd, Ol CO30AHUSL MEOUYUHCKUX YCMPOUCME C
ucnonvzoeanuem  mexvonozuu  3d-neuamu.  OcHosHOe — GHUMAHUE — YOeNANOCh — OYEHKe
buopaznazaemocmu, OUOCOBMECMUMOCIU U MEXAHUYECKUX XAPAKMEPUCMUK, d MAKA’Cce YOelsloch
VCMOUYUBOCU U IKOLOSUYECKU YUCTIBIM MEOUYUHCKUM MEXHONOSUSM.

Memoowt

IIpomomunvl Ha ocnoée PLA Oviiu cnpoekmuposanvl u u320mMo6NeHbl ¢ UCHOIb308AHUEM
aooumusHoz2o npouszeoocmea (3D-newamv). Bviiu npogedenvi ucnvimauusi HA NPOYHOCMb HA

pacmsdicenue ons OYEeHKU MEXAHUYECKOU HAOEeHCHOCU yCWlpOﬁCWlG. Omu PAHRUE UCnvlmarnusl
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npedoCcmasuiu OCHO8Hble OaHHble 00 UX CHOCOOHOCU NPOMUBOCMOAMb (DUIUOIOLULECKUM
venosuam.  Kpome mozo, npodondcaiomes  nepedosvie UCCIe0068aHUS,  BKIIOUAA  AHANU3LL
yumocosmecmumocmu in Vitro, oyeHku in Vivo u cucmemamuyeckue IKCNepuUMeHmvl no
OUOTI02UYECKOMY PA3NIONCEHUIO, O OANlbHelue20 U3yUeHUs IK0I02udecKy yucmozo npoguinsa PLA,
KOHMPOIUPYEMO20 0e2eHepamu8Ho20 N08e0eHUs U 00A20CPOUHO20 KIUHUYECKO20 NOMEHYUANA.

Pesynomamul

IIpeosapumenvHulii Mexanuyeckuu anaiuz nokasai, umo 3D-nevammuvle koncmpykyuu PLA
demMoHCcmpupyiom 00CMamoyHyo NPOYHOCMb U CIPYKMYPHYIO YeNOCMHOCMb OJisl NOMEHYUATbHO20
MeouyuHcko2o npumernenus. Hapaoy ¢ smumu pesynomamamu, nonydenue PLA u3 60306H0815eMblx
UCMOYHUKOB U €20 IKOJOSUYECKU OMBEMCMEEHHbI Nymb 0ecpacayuu 0elnarm e2o yCmoudusou
AnbMEPHAMUBOL NOIUMEPAM HA HeMIAHOU OCHO8E NPU NPOU3BOOCHIEE MEOUYUHCKUX UZ0ETUIL.

3axnwuenue

PLA noka3zvieaem mHozoobewaowue pe3yibmamol He MOAbKO KAK MEXAHUYECKU HAOEIHCHbILL
Mamepuai, HO U KAK 9KOJIO2UYECKU YUCTIbLL U IKOLOSUYECKU YUCMbIL 8APUAHM OJisL MEOUYUHCKUX
ycmpoucme  cnedyowe2o NnokojaeHus. Xoms HeoOXoOumvl OONOJHUMENbHble Y2nyOjleHHble
uccie0o8anusi  OUOCOBMeCmMUMOCMU U KUHEMUKu  0ecpaoayuy,  pavuue  pe3yibmamol
noomeepxcoaom nomeHyual ycmpoucme Ha ocHose PLA onsa couemanus KiuHuyeckou
appexmusnocmu co CHUNCeHUeM 8030€iCBUsL HA OKPYHCAIOUVIO CPeDY.

Knwouesvie cnosa: Ilonu (monounas kucioma), PLA; sxonoeuuecku uucmovle MeOUYUHCKUue
yempoticmea,  ycmouuugvle  ouomamepuanvt, 3D - newamv,  npou3eoo0cmeo  000a80K;
buopasnazaemocms, OUOCOBMECMUMOCMY, 3eleHas MeOUYUHCKAs MEXHON02Us;, MeXaHudecKue

ceolicmea

Apsara Unni, S Pranav ragavendra, Kalirajan Rajagopal, Gowthamarajan Kuppusamy
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Ooty, JSS Academy of Higher
Education and Research, Mysuru, India

ECO-FRIENDLY POLY(LACTIC ACID) (PLA) AS A SUSTAINABLE MATERIAL FOR
3D-PRINTED MEDICAL DEVICES: MECHANICAL, BIOCOMPATIBILITY, AND
BIODEGRADATION INSIGHTS

Abstract

The aim of this study was to evaluate the potential of Poly(lactic acid) (PLA), an eco-friendly
and biodegradable polymer, for fabricating medical devices using 3D printing technology.
Emphasis was placed on assessing biodegradation, biocompatibility, and mechanical performance,

with a broader focus on sustainability and green medical technology.
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Methods
PLA-based prototypes were designed and manufactured through additive manufacturing (3D
printing). Tensile strength testing was conducted to assess the mechanical reliability of the devices.
These initial tests provided baseline data on their ability to withstand physiological conditions. In
addition, advanced studies—including in vitro cytocompatibility assays, in vivo evaluation, and
systematic biodegradation experiments—are ongoing to further explore PLA’s eco-friendly profile,
controlled degradation behavior, and long-term clinical potential.

Results
Preliminary mechanical analysis revealed that 3D-printed PLA constructs demonstrate sufficient
durability and structural integrity for possible medical applications. Alongside these findings, the
renewable origin of PLA and its environmentally responsible degradation pathway position it as a
sustainable alternative to petroleum-based polymers in healthcare device fabrication.

Conclusion
PLA shows promise not only as a mechanically reliable material but also as an eco-friendly and
sustainable option for next-generation medical devices. While further in-depth studies on
biocompatibility and degradation kinetics are needed, early results support the potential of PLA-
based devices to combine clinical effectiveness with reduced environmental footprint.

Keywords: Poly(lactic acid); PLA; Eco-friendly medical devices; Sustainable biomaterials;
3D printing; Additive manufacturing; Biodegradation; Biocompatibility; Green medical

technology; Mechanical properties
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XPOMATOTPA®UA-MACCA-CIIEKTPOMETPUSA BOMBIHIIIA
O-OTAJIBAETNAIMEH JIN3UH TYBIHABIJIAPBIH AHBIKTAY
Anoamna
byn 3epmmeyoiy makcamol mabusu ¢rasonoud oueudpokepyemun meH npomeuHo2eHoi amuH
KbIUKBLIbL L-TU3UHOI Oip Me32iioe XpomMamoepapusiivlK aHbiIKmay Yulii OYpulH 23ipiieHeeH d0iCmiH
epekuienicin bazanay 6010vl. XpomamoepagpuanblK Macc-CneKmpoMempusiblK, maioday MaKcammuol
KOCBLIbICIMAPObIY  KYPbIILIMOAPLIH pacmaovl JCaHe 0a2an aloblHOA2bl 0epuayus peaxyusicol
Ke3iH0e my3inemin Heei3ei KOCNAHbIY XUMUANLIK opmynacein Oencinedi. o-gpmananoe2uo
2eMUMUOayemaibobl.
Tyiiin co30ep: xpomamozpaghusi-macc-cnekmpomempusi, PiasoHOUOmMap, OusUOPOKepYEenuH,

AMUH Kbl WKblﬂadpbl,' L-s1uzun.
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NAEHTUOUKALIUA JEPUBATOB JIN3UHA C O-OTAJIEBBIM AJIBJAEI'N10M
METOJAOM XPOMATO-MACC-CIIEKTPOMETPUHA

Annomauus

Lenvio Oannozo uccnedosanus A6141ACL OYEHKA cheyuguyHocmu pamee paspabomaHHou
MEMOOUKU OOHOBPEMEHHO20 XPOMAMO2papuueckoco onpeoeieHus NpupooHo2o @iasoHOUOA
OucUOpOKeepyemuHa U NpomeuHO2eHHOU AaMUHOKUCIOMbl L-1usuna. B xode ananuza nymem
XPOMamo-macc-cneKmpomempuy NOOMeePHCOeHO CMpoeHUe Yenesblx COeOUHEeHULl U YCMAaHO08IeHd
cmpyKmypa nobouHou npumecu, oopazylouelics 8 xooe peakyuu npeoKoI0HOYHOU 0epusamu3ayuu
— noaymuoayemans 0-ghmanesozo anboecuod.

Knwouesvie cnosa: xpomamo-macc-cnekmpomempus; GragoHoudvl, OucUOpOKeepyemuH,

aMUHOKUCIOmMbl, L-TU3UH.
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R.P. Terekhov?, I.A. Selivanova!
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IDENTIFICATION OF LYSINE DERIVATIVES WITH O-PHTHALALDEHYDE
BY CHROMATOGRAPHY-MASS-SPECTROMETRY

Abstract

The aim of this study was to evaluate the specificity of a previously developed method for the
simultaneous chromatographic determination of the natural flavonoid dihydroquercetin and the
proteinogenic amino acid L-lysine. Chromatographic mass spectrometry analysis confirmed the
structures of the target compounds and established the additive product formed during the pre-
column derivatization reaction that was identified as o-phthalaldehyde hemithioacetal.

Keywords: chromatography-mass spectrometry; flavonoids; dihydroquercetin; amino acids;

L-lysine.

BBenenne. Panee, ¢ 11e51610 OJJHOBPEMEHHOTO KA4ECTBEHHOTO W KOJUYECTBEHHOTO aHAIIN3a
KOMIIOHEHTOB KOMIO3MLIMHU JUTHAPOKBEpLETUH—L-TN31H, Obula pa3zpaboTaHa MeTOoAMKa Ha Oaze
BbICOK03()(PEeKTUBHOM >KHIKOCTHONW Xpomatorpaguu ¢ Yd-neTekTupoBaHUEM M MPEIKOIOHOUHOU
nepuBatuzanuen o-¢graneBbiM ampaerugoM [1]. Opnako, Xpomarorpapuyeckuii MUK MOPOAYKTa
B3aMMOJICHCTBHST aMUHOKHCIIOTBI C JIEPUBATU3UPYIOIIMMHU areHTaMH XapaKTePU30BAJICS BBICOKOH
acUMMeTpHueil, YTO MOIJVIO CBHUJETEIbCTBOBATh O MPUCYTCTBUM IOOOUYHBIX KOMIIOHEHTOB CO
CXOJIHBIM BpeMEHeM yjaep)kuBaHus. Taike Ha XpomaTorpaMMe aHAJIM3UPYEMOIo pacTBOpa ObLI
OOHApy>XEH JOTIOJTHHUTENBHBIA TWK, MOSBISIONIMICI B XOJE pEaknuu JepuBatu3anuu. Jlims
UIACHTU(QUKAIMKM BO3MOXKHBIX TMOOOYHBIX MPOJAYKTOB ObUI TPOBEAEH AaHAIU3 METOA0M
BbICOK03()(peKTHBHOIM KHJIKOCTHOM xpomarorpaduu c Macc-CIEeKTPOMETPHUECKUM
JETeKTUPOBAHHEM.

Matepuanabl U MeToabl. [IpeaKOTOHOUHYIO AEPUBATH3ANMIO OCYHIECTBISUIA TI0 paHee
omyOIMKOBaHHOW MeToauke [1].

Paznenenne mnpoBogmmm Ha xpomarorpade LC-30AD (Shimadzu, Kwuoto, Snonus),
OCHAIIICHHOM JHOJHO-MaTpu4HbIM JerektopoM SPD-M20A (Shimadzu, Kwuoro, Smonus) wu
Macc-criekTpomerpuueckum aerekropom LCMS-8040 (Shimadzu, Kuoto, Slmonus). B kauectBe

HETOJBMKHOW (ha3sl Hcmoiab3oBamu KojoHKy Inspire CI18 5 mxm 150 mm x 4,6 mm (Dikma,
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Kamudpopuusa, CIHA). IloaBmxknas ¢aza cocrosiia uz 70% Boxbl nemonuzoBaHHod U 30%
anietoHuTpuna. M3okpaTudeckoe 3IIOMpOBaHHE oOcyllecTBsuIM npu Ttemmneparype 40 °C u
ckopoctu motoka 0,35 mu/mMuH. Macc-CIeKTpOMETPUYECKOE ONPEISIICHUE MTPOBOIIIIA B PEKUMAX
MOJIOKUTETILHON U OTPULIATEIHbHOW HOHU3AIINH.

PesyabTaTsl. B pesynpraTte Xpomarorpadudeckoro paslieieHHs BpeMeHa yIep>KUBaHUS
JUTHAPOKBEPLIETUHA W TPOJyKTa JAepuBaTH3alUM L-IM3WHA cocTaBwik 7,62 u 6,57 wmuH,
COOTBETCTBEHHO. [l0 JaHHBIM Macc-CIEKTpOMeTpuH 00a THKa HE COJACpKalu IMPUMECHBIX
coeauHeHuil. Beixon ¢uaBoHOMIAa COMPOBOXKAAICS MUKOM ¢ M/Z 303 B pekuMe OTPHIATEIILHOM
MOHM3AIMHM, YTO IMOCIYKUJIO COOTBETCTBOBAIO MOJIEKYJISIPHOM Macce JenpOTOHHPOBAHHOIO
JUTHIPOKBEPLIETUHA U MOCIYKHIO MOATBEPKIECHUEM OTCYTCTBHUSI XMMHUYECKUX MPEBpALICHUN TTPU
MPOTEKAHWU PEAKIMU JepuBaTtu3anuu. [[ns mpoaykra B3aMMOJIECUCTBUS AMHUHOKHCIOTHI C O-

(raneBbIM aJabIErUAOM ¥ MEPKATONPONUOHOBON KucinoTod nmuk [M+H]" xapakrepusosancs m/z

351, a [M=H]" — m/z 349. Ctpykrypa HAeHTH(DUIIMPOBAHHOIO COCIAMHEHHS IPEACTAaBICHA Ha
Pucynke 1.
O
S/\)J\OH
" O
N OH
\
NH,

Pucynox 1. [Ilpogykr B3auMonedcTBHs L-TM3MHA € O-()TaJeBbIM  albJETHIOM U
MEpKaITOIPONIMOHOBON KUCIIOTOU

B kxadecTBe OCHOBHOTO IMOOOYHOTO MPOAYKTA, 0Opa3yIOIIErocsl Mpy MPOTEKaHUM PEaKIIUU
JepUBaTH3AIMK, ObUT WACHTH(HUIIMPOBAH MOJIyTHOAICTa b O-pTaleBOro ampaeruaa ¢ m/z 240 y

nKKa MoJIeKynsipHoro uona [M]* (Pucynok 2).
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Pucynok 2. [T0004HbII NPOAYKT peakMK JepUBaTU3ALNH

3akmouyenue. TakuM o0pazom, B Xoje pabOThl YCTAHOBIJIEHBI CTPYKTYpbl OCHOBHOI'O M
NOOOYHOIO  MPOJYKTOB  JI€pUBATH3alMM  aMMHOKUCJIOTHI  L-TM3MHA B NPUCYTCTBUHU
IUTUAPOKBEPIETHHA, IOATBEPKACHO OTCYTCTBUE XWMHUYECKOTO NpeBpameHus (IaBaHOHOIA.

[TonyuyeHHbIe pe3ysibTaThl CBUJETENIBCTBYIOT O CIEHU(UIHOCTH paHee pa3padOTaHHOW METOIUKH.

Cnmcok Jureparypbl

1. Ceotun A.A., Xomsauux A.A., Kopoukuna M.JI., TanpmgaeB A.X., Yrensimes A.H.,
I3y6an A.B., Kpusomeea E.A., [llunos I'.B., bouapos 2.B., Tepexos P.I1., CenuBanosa M1.A.
OU3NKO-XUMUYECKas XapaKTepUCTHKA KoaMOp(HBIX Mo (UKAITHiA Ha OCHOBE

nuruapokseprietuHa u L-nmusuna // @apmanus. — 2025. — T. 74. — Ne6. — C. 5-13

Xanna Jlanenrsyanu ®@anai, Jlokrop I'oBpamma bupan, loxkrop Jlkarapum Yany
®dapmaneBTukanbik Xumus kadeapacsl, JSS dapmanus Komnemxki, JSS XKoraps! binim XKone

3eprrey Akanemusicel, Oty 643001, Hunrupuc, Tamunuan, YHaicTaH.

NOMI UHTET'PATUBTI ECEIITEY 3EPTTEYI JIMH )KOHE AJIBITEJIN3UB CYT BE3I
KATEPJII ICITTHAEI'T PIK3CA-FA BAFBITTAJIFAH: KEJIIJIIK ®APMAKOQOJIOI'USA,
MOJIEKYJIAJIBIK KOHABIPY )KOHE MOJIEKYJIAJIBIK ITUHAMUWKAHBI TAJIIAY
7KOHE DFT-®YKYU 3EPTTEYJIEPI
Anoamna:
Anvikmama: PIK3CA mymayusnapor pi3k/Akt  cuenanuzayusaceinvly ayblmMKYblH JCIHE

a0emmezi emoeyee mMo3iMOLNIKmI OelceHdipy apkvlivl OYKil anem OOUblHWA duenoep OJIMIHIH
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Oipinwi cebebi bonvin madbviiameln cym 6e3i Kamepii iciein myovipamuiisl 0anen0enoi. CoHblMeH
Kamap, OHKO2eHOIK Hcon0bl Homunun cusakmer madueu Kocwlivicmapmen oszepmyee 601aovl. byn
maxanaoa Pik3ca oenoanovizeimen cym 6es3i obvipvin emoeyodeei Homununuiy aneyemin b6aganay
Yutin ecenmey dcane IKCNePUMEHMMIK maciioepoiy yuiecimi Koi0aHbLIOb.

Mamepuanoap men 9Aoicmep: Homununwuiy maxcammol kepcemxiwmepi (Lllsetiyapusnovlk
Maxcammuor bBonocay) socone cym 6esi kamepai icieiniy cenoepi (GeneCards) PPI, KEGG JKOHE
GO o6ativimynapvinoaset STRING kemecimen canvicmuipuliovl dicane bazananovl. Cytoscape 3.10.0
Kemecimen Axyviz-Homunun->Kon sscenici Kypwinowl. Schrodinger Suite 2025-2026 xonowipy, MM-
GBSA oicone MD mooenvoeynepin opwuinoay ywin naiidaransiiov. On COHOAH-ax MD-oen
ketiinei manoay (PCA, FEL) ocone snexkmponovt peaxmueminikmi manoay (DFT, Fukui
GdyHKYUATAPBL) APKBLILL MATOAHObL.

Homuowcenep: Homununniy Kypamvinoa sicuekmepoiy ey Kon camvl 00a0bl, OV HOMUTUHHIH
pik3ca mooynayusnanzanvin 6indipedi. Convimen xamap, Konowipy Keszinoe Alpelisib (control),
4EL (co-crystal) aocone Nomilin caiikecinwe -10,78, -7,28 scone -9,48 kxan/monv 6on0vt, AJI MM-
GBSA Homunumuniy pik3ca-men apexemmeceminin kopcemmi. MD moodenvoeyi mypakmol aKyvl3-
JU2aHO  KewleHOepiniy Oap exenin kepcemmi, an PCA owcone FEL kongopmayusnvix
mypakmuliviKKa woavipnanean. DFT / Fukui ecenmeynepi opbumanviy oy mapanyvin JicaHe o3apa
apexemmecyee beuim peakyusi OpbIHOAPbIH KOPCEemmi.

Kopvimuinowt: 3epmmeyoiy orcannvl Homuscenepi Homununniy cym 6e3i kamepni icieinoezi
PIK3CA oOenoanowix srconoapein 06akwinay Yulin YiakeH MYMKIHOIKmepze ue eKeHin Kopcemeol.
Homuowcenep nomununniy mabusu mepanusiea aneyemmi ymimkep eKeHoiei mypanvl KeuiHel
9KCNEPUMEHMMIK pacmaynapovl JHcypeizy2e O0aamvlH meopusiiblK He2i30i YCblHAObI.

Tyiuiin co30ep: PIK3CA, Cym besi Obvipwi, Homunun, Anenenusuod, Monexynanvix Junamuxa,
PCA, FEL.

Xanna Jlanenrsyanu ®anaii, Jlokrop I'oBpamma bupan, lokrop kargum Yaung
Kadenpa papmanesruueckoit xumun, papmaneBTHIECKUN KOUIeK JSS, AkanemMus BBICIIETO

obpazoBanus u uccienoBanuii JSS, Oty 643001, Hunrupuc, Tamun Hany, Uaaus.

HUHTEI'PATUBHOE BBIYUCJ/IMTEJIBHOE NCCJIEJOBAHUE NOMI JIMHb U
AJIBITEJIN3UB ®OKYCHUPYETCS HA PIK3CA ITPU PAKE MOJIOYHOM ’KEJIE3bI:
CETEBAS ®APMAKOJIOI'UA, MOJIEKYJIAPHAS CTBIKOBKA U AHAJIN3
MOJIEKYJIAPHOM IMHAMMKH, A TAKXKE HCCJIEJJOBAHUA DFT-®YKYHA

Annomauusn:
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Onucanue: 0wvino noxasano, umo mymayuu PIK3CA ewvizviearom pax epyou, Komopwlii
ABNAEMCA OCHOBHOU NPUUUHOU CMEPMU JHCEHUWUH 80 6CeM Mupe, 3a cuyem aKmueayuu aHoMAaIuu
nepedauu cuenanog pidk/Akt u ycmouuusocmu x o06viuHbIM Memooam jedenus. Kpome moeo,
OHKO2EHHbIL NYMb MONCHO MOOUDUYUPOBAMb NPUPOOHBIMU COCOUHEHUAMU, MaKumu Kaxk HomunuH.
B omou cmamve ucnonvszoganace KomMOUHAUUA BLIYUCTUMENBHO20 U IKCHEPUMEHMATLHO20
noox0008 Ons OyeHKUu nomenyuara Homununa 6 neuenuu paxa MONOUHOU dicene3vl Npu
nocpeonuuecmee Pik3ca.

Mamepuanvt u memoowvl: yenesvie noxazamenu Homununa (wsetiyapckoe yenesoe
npocHo3Uposanue) u 2envl paka monounou xcenezvl (GeneCards) cpasHusanuce u oyeHUBAIUChL C
ucnonvzosanuem STRING npu oboecawenuu PPI, KEGG u GO. C nomowwio Cytoscape 3.10.0 6vira
cozdana cemv Oenok-Homunun-nyme. Schrodinger Suite ucnonv3zosancs 011 CMbIKOSKU,
mooenuposanus MM-GBSA u MD 2025-2026 20006. On maxdice Obll NpOAHANUIUPOBAH C
nomowwto nocm-MD-ananuza (PCA, FEL) u ananuza s1ekmpoHHOU peakmusHocmu (pyHKyuu
DFT, Fukui).

Pesynomamur: Homunun cooeparcan Haubonvuiee KOIU4ecmeo pedep, 4mo ozuaiaem, 4mo
HoMunuH Mooyauposar pik3ca. Kpome moeo, 6o epemsa cmwvikosku Alpelisib (control), 4el (co-
crystal) u Nomilin umenu -10,78, -7,28 u -9,48 kxkan/mono coomeemcmeenno, a MM-GBSA nokasan,
ymo Homunun e3aumooeticmeyem c pik3ca. Mooenuposanue MD nokazano nanuyue cmabuibHbIX
Komniexkcos benok-iueanod, 8 mo epems kaxk PCA u FEL cocpedomouenvt Ha KOHGBOPMAYUOHHOU
cmabunvnocmu. Pacuemvr DFT / Fukui nokazanu nonoscumenvnoe pacnpeoenenue opoumvl u
Mecma peakyuu, CKIOHHble K 83aUMO0eUCmauio.

Bb1600: obwue pezyromamol ucciedosanus nokaszvieaiom, umo Homunun umeem 6onvuiue
803MOJCHOCMU 011 MOHUMOpuUHea nymet, onocpedosantvix PIK3CA, npu pake monouroil sxcenesvl.
Pezynomamer npeonazarom meopemuueckyro 0OCHOBY, HA KOMOPOU MONCHO NPO8ecmU Nociedyoujue
9KCNEPUMEHMANIbHbIE  NOOMBEPIAHCOCHUSL  MO20, 4MO HOMUIUH  AGNAemCs  HOMEHYUATbHbIM
KAHOUOAMOM HA eCIecmeeHHy0 mepanuio.

Kniwueewvie cnosa: PIK3CA, pax monounou scenesvt, Homunun,Anoneausud, moneKyiapHas

Jlunamuxa, PCA, FEL.

Hannah Lalengzuali Fanai, Dr Gowramma Byran, Dr. Jagdish Chand
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, JSS Academy of Higher
Education & Research, Ooty 643001, The Nilgiris, Tamil Nadu, India.

INTEGRATIVE COMPUTATIONAL STUDY OF NOMI
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LIN AND ALPELISIB TARGETING PIK3CA IN BREAST CANCER: NETWORK
PHARMACOLOGY, MOLECULAR DOCKING AND MOLECULAR DYNAMICS
ANALYSES AND DFT-FUKUI STUDIES

Abstract

Background: PIK3CA mutations were demonstrated to cause breast cancer, which is the
number one cause of death among women worldwide, by activating aberrant PI3K/Akt signaling
and resistance to conventional treatment. Additionally, the oncogenic pathway can be altered by
natural compounds such as Nomilin. The combination of computational and experimental
approaches was employed in this article to assess the potential of Nomilin in treating PIK3CA-
mediated breast cancer.

Materials &Methods: Nomilin targets (Swiss Target Prediction) and breast cancer genes
(GeneCards) were compared and evaluated using STRING in PPI, KEGG, and GO enrichments. A
Protein-Nomilin-Pathway network was created with the help of Cytoscape 3.10.0. Schrodinger
Suite 2025-2026 was used to perform docking, MM-GBSA, and MD simulations. It was also
analyzed by post-MD analysis (PCA, FEL) and electronic reactivity analyses (DFT, Fukui
functions).

Results: Nomilin contained the largest number of counts of edges, which implies that nomilin
modulated PIK3CA. Moreover, Alpelisib (control), 4EL (co-crystal), and Nomilin had scores of -
10.78, -7.28, and -9.48 Kcal/mol in docking, respectively and MM-GBSA revealed that Nomilin
interacts with PIK3CA. MD simulation showed that stable protein-ligand complexes exist, whereas
PCA and FEL concentrated on conformational stability. DFT/Fukui calculations showed positive
orbital distribution and reaction sites biased towards the interaction.

Conclusion: The overall research findings indicate that the Nomilin has tremendous
possibilities to control pathways mediated by PIK3CA in breast cancer. The results present a
theoretical framework on which subsequent experimental confirmations can be carried out that
nomilin is a potential candidate in natural therapies.

Keywords: PIK3CA, Breast Cancer, Nomilin, Alpelisib,Molecular Dynamics, PCA, FEL.

YIK: 615.074. 615.917

Cadgaxyaos b.U., Hypmarosa M.1
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YJIBbBTPAKYJIT'TH CIIEKTPO®OTOMETPUSAHBbI KOJIJIAHA OTBIPBIII
METAHAWEHOH/bI TAJIJIAY 9JICIH /KACAY

Annomauus

Maxkanaoa memaoueHon npenapamviibly YIbMPAKYAIH CHEKMPOPOMOMEMPUAILIK MAL0ay
a0icmepin a3ipney Homudicenepi oOepineen bByn ocaz0aiioa a3zipnieneen adicmiy ce3immanoviebl 5
mKre/mn 6010bl.  YK-cnexmpogomomempusiivlk  mandayoa — MemaoueHoH — epimiHOICiHIY
KoHyenmpayusicol 1-10 mxe/mn 6oneanoa bByzep-Jlambepm-bep 3anvina 6a2biHAMbIHbL AHBIKMAIObL.
O3iplieHeen 20ic OUONIOSUANBIK, OUONOCUANLIK 00BeKmilep MeH OUONOSUSIbIK CYUbIKIMbIKMApObl
manoayoa Koi0aHyea YColHbLIAObL.

Tyiiin co30ep: Cmepoudmol copmonoap, memanouenon, yiany, YK-cnekmpogomomempus

Cadgaxyaos b.U., Hypmarosa M.!

Tamkentckuii papmaneBTuyeckuii MHCTUTYT, TamkeHt, Pecnybnuka Y36ekucran

PABPABOTKA METOJA AHAJIN3A METAHIMEHOHA C HCITIOJIb30OBAHUEM Y ®-
CHEKTPO®OTOMETPUU

Annomauus

B cmamve npeocmaenenvl pezyromamel  pazpabomku  mMemooos Yibmpaguonemosozo
CNeKmpogomomempuiecko2o  aHAIU3a  Npenapama  MemaoueHoH 8 — OAHHOM  Ciyyae
YYECMEUMenIbHOCHb paspabomanno2o Memooa cocmasuna 5 MK/ MJL. Vo-
cnekmpogomomempudeckull aHaIu3 NOKAsdal, Ymo pacmeop MemaoueHoHa NOOYUHAEMC s 3aKOHY
byeepa-Jlambepma-bepa, koeoa eco xkonyenmpayus cocmagnsiem 1-10 mxe/mn. Pazpabomanmwiii
MemoO  pekomeHOyemcs OJisl  UCHONb308AHUS NpU  aHaiuze Ouoioeudeckux oOvekmos u
OUoONOCUYECKUX HCUOKOCTELL.

Kntouesvie cnosa: Cmepouonvie  20pMOHbl,  MemawOUueHoH, ompasneHue, Y-

cnekmpogomomempus

Safakulov B.1., Nurmatova M.I.

Tashkent pharmaceutical institute, Tashkent, Republic of Uzbekistan

DEVELOPMENT OF METHOD OF ANALYSIS OF METHANDIENONE USING UV
SPECTROPHOTOMETRY
Abstract
The article presents the results of the development of UV-spectrophotometry analysis methods

for the metandienone drug. In this case, the sensitivity of the developed method was 5 ug/mL. In the
107



UV-spectrophotometry analysis, it was found that the metandienone solution obeys the Bouguer-
Lambert-Beer law when the concentration is 1-710 ug/mL. The developed method is recommended
for use in the analysis of biological objects and biological fluids.

Keywords: Steroid hormones, methandienone, poisoning, UV-spectrophotometry

Relevance. According to the World Health Organization, more than 1000 cases of acute
poisoning of humans with potent substances, including steroid hormones, are recorded worldwide
each year. Abuse of steroid hormones is one of the most common problems among athletes. They
are used in almost all sports. Adolescents at this age take high doses of steroid hormones. In many
young people, taking hormones before puberty can cause serious damage to the endocrine system
and other internal organs. The Republic’s forensic chemistry departments do not have methods for
isolating and analyzing these substances from biological fluids and objects. Therefore, it is an
urgent task to develop methods for isolating and testing methandienone from blood, urine, and other
materials, and to put them into practice [1, p. 598]. The methods will be used to provide emergency
medical care in cases of poisoning.

Purpose of the study: to develop a method for analyzing methandienone using UV
spectrophotometry.

Research methods and techniques: UV-spectrophotometric analysis of methandienone was
carried out on a “SHIMADZU UV-1800” spectrophotometer. For this purpose, 0.01 g of
methandienone was taken from the standard sample and placed in a 100 mL volumetric flask,
dissolved in 50 mL of 96% ethyl alcohol, and made up to the mark with the solvent. The solution
was mixed well and filtered through a filter with a pore diameter of 0.45 pm. Working solutions
containing 1-10 ug/mL methandienone were prepared from this solution. These solutions were
measured in a cuvette with a layer thickness of 10 mm, in the wavelength range of 200—-400 nm, and
their spectra were determined. The optical density of methandienone has a maximum absorption at
a wavelength of 245 nm. 96% ethyl alcohol was used as a reference solution[2, pp. 450-452]. In
order to study the accuracy and repeatability of the developed UV-spectrophotometric analysis
method, analyses were carried out using standard sample solutions of a substance with a specific
concentration. For this, five samples of 0.5 mg/mL metandienone solutions were prepared, and the
optical density of the solutions was determined at a wavelength of 245 nm. Based on the obtained
results, the values of their specific and molar light absorption indicators were calculated.

Results: The average value of the specific absorbance of methandienone was 86.11, while the
average value of the molar absorptivity was 227.8, respectively. The accuracy and repeatability of

the method were studied.
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Conclusion: The UV-spectrophotometric analysis method of metandienone was developed.
Using the obtained results, the specific and molar light absorption indices of the metandienone
solution were calculated. Quantitative analysis of metandienone by the UV-spectrophotometric
method was presented in order to introduce it into the practice of forensic chemistry to determine its

amount in biological objects and biological fluids.
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Kpumna [lleBate, Kanupamxkan Pagkaronan
dapmaneBTUKAIBIK XUMUs pakyiabTeTi, JSS dapmanus komwtemxki, JSS sKorapsl O11iM jKoHe

FBUIBIMU 3epTTeynep akagemusicol, Ooty 643001, Hunrupuc, Tamunnan, YHaicTas.

BUPTYAJIIbl CKPUHUHI', ADMET ITPO®UJIIH 7KACAY, MM-GBSA, DFT )KOHE

MOJIEKYJIAJIBIK JTUHAMUKAJIBIK MOJAEJIBJIEY APKbLJIBI CYT BE3IHIH YL

ECE TEPIC KATEPJII ICIT'THIH METACTA3JIAPBIHA BATBITTAJIFAH TABUT'U
IIBIKKAH RHO KMHA3A HHI'MBUTOPJIAPBIH AHBIKTAY.

Anoamna:.

3epmmeyoiy maxcamol: yut ece mepic cym 6e3i xamepai iciei (TNBC) - memacmas
Homuoicecinoe omip cypyoiy memeHnoeyimen dicone onim-xcimimuiy 90% - Odan acmamvimen
batinanvicmel cym 0Oe3i Kamepai icieiHiy eme acpeccuemi Kiwi mypi. Rho-men 6ainanvicmol
cnupanvowl kunasa (ROCK) socacywanapoviy Ko32an2vliumsiebl MeH UHBA3UACHIH pemmey ApKblibl
TNBC oamyvinoa weutywii pon amxapaowl. byn sepmmeyoiny maxcamot-Silic0-oa dapi-oapmexmepoi
azipaey adicmemecin Kon0ana omuipsin, tnbc-oe memacma3zoviy andvii aiamvli dxcaya madouzu rock
UHSUOUMOPAAPBIH AHBIKMAY.

Aoicmepi: supmyanovl ckpunune ywin 123 971 pumoxumusnvly npenapammol KammumolH
Coconut 0epeKKopbl natoaiaHbliobl. Kocvimuwa PapMaKOKUHEMUKANbIK JHcoHe
GapmaroouHamuxanelx cunammamanap smartcyp eeb-cepgepi men Schrodinger Suite qikprop
MOOYniHiy Kemecimen ecenmendi. Codan KelliH ey Manbl30bl Homudicenep MM-gbsa epxin

OaliIaHbICMbIpy dHEPUACHIH ecenmey, 31eKMpoHObl Kacuemmepoi basanay ywin DFT manoaywvi
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JicaHe Oipikmipineen KeueH0epOoil KYPulibIMObIK MYPAKMbLIbIZbL MEeH OUHAMUKATILIK MIHE3-KYIKbIH
bazanay ywin MD moodenvoey apKblivl mandanobwl.

Homuoicenep: maduzu xocoiwvic (CNP0115371) may oicvinblcmapbiven  OQillaHblCKA
aumaprvlkmai HCaKblHObIKmMbl, admet cunammamanapvli Hcane MmMypakmsl 63apa apeKemmecy
cxemanapuin kepcemyi kepex edi. DFT sepmmeynepi Ouono2usnvi e3apa apexkemmecyze blKnail
ememin Manbi30bl XUMUALIK PEaKmuemilik neH 21eKmpoHOapovly mapanyvln kepcemmi. MD
mooenvoey MD mpaexmopuscer douvinwa mypaxmul P-L e3apa apexemmecyin pacmaovi, Oyn
KOCBLILICMAPObLH, MAY HCHIHLICIAPLIHLIY, MY3LTY UHUOUMOPIapsl peminoezi aneyemin pacmaokbl.

Kopvimuinowvi: sepmmey oapvicoinoa TNBC mepanuscel ywin anmumemacmamuraiblk
Manvizel 6ap vikmuman rock umeubumopiapevl peminoe mabuu WLIKKAH XUMUAILIK 3amMmap
maowvLovl. Byn myoiceipeimoap onapovly emoOik muiMOLliciH pacmay dcane maodougu Ke30epoeH
anvinean TNBC-ce kapcwl oicaya npenapammapovl dHcacay Yulin KOCLIMULA IKCHEPUMEHMMIK
mexcepyoi Kaxcem emeoi.

Tyiiin co30ep: TNBC, Rho-kunasza, mwi2ol3061K (yHKYUOHANOBIK MEOPUACHL, MOJIEKYIANbIK

OUHAMUKA

Kpumna [lleBate, Kanupaxkan Pagkaronas
®dakynbTeT papMaleBTHIeCKor xuMuu, GapmareBTHuecKuid Komiepk JSS, AkaneMus BBICIIETO

oOpasoBanus U HayyHbIX uccaeaoBanuit JSS, Ooty 643001, Hunrupuc, Tamunnan, Unnus.

NIAEHTUOUKALNUA NTHT'UTBUTOPOB RHO-KUHA3BI ITPUPOJHOI'O
IMPOUCXOXKIEHUSA, HAIIEJTEHHBIX HA METACTA3BI TPOMHOTI'O
HETATHBHOT' O PAKA MOJIOYHOM KEJIE3bI, C IOMOIIBIO BUPTYAJIBHOI'O
CKPUHUHTI A, MIPO®UIUPOBAHUSA ADMET, MM-GBSA, DFT "
MOJEJHUPOBAHUS MOJIEKYJIIPHOU TUHAMUKMU.

Abcmpakm

Llenv uccneoosanus: Tpoitinoti Hecamueuwiii pax monournou dcerezvl (TNBC) - ouenw
azpeccusHulii. NOOMUN pPaxKa MOJLOYHOU JHcele3bl, CEA3AHHBIL CO CHUMCEHUEM BbIICUBAEMOCIU U
oonee uem 90% naemanvHocmu 8 pe3yrbmame memacmazuposanus. Rho-accoyuuposannas
cnupanvras kunaza (ROCK) uepaem xnrouesyro ponv 6 pazsumuu TNBC, pecynupyst noogusircHocmo
K1emox u uHeasuro. llenvio O0anH020 uccreo008anus s611emcs 6blsleHUe HOBbIX NPUPOOHBIX
uneudbumopoe ROCK, komopwie mozym npedomepamums memacmazuposanue npu TNBC,
UCNONBL3YSL Memodosocuio pazpabomku aekapeme in Silico.

Memoow: [{na eupmyanvnoco cKpuHunea Obvlia ucnonvzoéana 6asza oaunvlx Coconut,

exatouarowas 123 971 ¢pumoxumuveckuil npenapam. J{onosnumenvHovle (hapmMakoKuHemuyeckue u
110



Gapmakoounamuueckue Xapakmepucmuku OblIU  pPACCUUMAHbL ¢  NOMOWwbio  8eb-cepsepa
SMARTCyp u mooyna Schriodinger suite QikProp. 3amem Oviiu npoananusupoganvl Haubojee
3HAUUMblEe Pe3yIbmamvl ¢ NOMOWbI0 paciemos c8obooHou snepeuu npusszku MM-GBSA, DFT-
aHanusa O OYeHKU 3JeKMPOHHBIX ceolicmé u MD-modenuposanus 0nsi OYeHKU CMmpyKmypHOU
CMabUIbHOCMU U QUHAMUYECKO20 NOBEOEHUSI COCMBIKOBAHHBIX KOMNIEKCO8.

Pesynomamui:  [Ipeononazanoce, umo npupoonoe coedunenue (CNP0115371) 6yoem
0eMOHCMPUPO8amMs  3HAUUMENbHOE CPOOCMBO K  CBA3bIBAHUI0 C  2COPHLIMU  NOPOOAMU,
xapaxmepucmuxu ADMET u cmabunvnvle cxemwvt 83aumooeticmsusi. Mccreoosanuss DFT noxaszanu
3HAYUMETbHYIO XUMUYECKYI0 PeaKmueHOCMb U pAacnpeoeieHue 31eKmpoHos8, CnocoOCmeyuue
ouonoeuueckomy  3aumooleticmeuro.  Moodenuposanue  MD — noomeepouno - ycmouuugvle
e3aumooeticmsusi P-L na npomsocenuu mpaexkmopuu MD, noomeepous nomeHnyuan coeOuHeHutl 8
Kayecmee uHeUubuUmopoe 00pa3068anusi 2OPHbIX NOPOo.

3axknrwuenue: B xooe uccnedosanusn Ovliu 0OHAPYIHCEHBI XUMUHECKUE BeUjeCmB8d NPUPOOHO2O
npoucxodxcoenus 6  Kasecmee — 803MOdMCHbIX — uneubumopos ROCK, komopvle  umeiom
anmumemacmamuyeckoe 3Hayenue 0an  mepanuu TNBC. Omu omkpweimus mpebyiom
OONOTHUMENbHOU  IKCNEPUMEHMANbHOU NPOBEPKU Ol NOOMBEPAHCOCHUST UX Mepanesmuieckou
agppexmusnocmu u cozoanus Hosvix npenapamos npomué TNBC, nonyuenHulx u3z npupooHbix
UCMOYHUKO.

Knruesvie crosa: TNBC, Rho-kunaza, meopus gpynxyuonanra niommocmu, MOAEKYIAPHAS

OUHAMUKA

Krishna Shevate, Kalirajan Rajagopal
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, JSS Academy of Higher
Education & Research, Ooty 643001, The Nilgiris, Tamil Nadu, India.

IDENTIFICATION OF NATURAL ORIGIN RHO KINASE INHIBITORS TARGETING
TRIPLE-NEGATIVE BREAST CANCER METASTASIS VIA VIRTUAL SCREENING,
ADMET PROFILING, MM-GBSA, DFT, AND MOLECULAR DYNAMICS
SIMULATIONS

Abstract

Objective: Triple-negative breast cancer (TNBC) is a very aggressive subtype of breast
cancer, associated with reduced survival rates and over 90% of mortality resulting from metastasis.
Rho-associated coiled-coil kinase (ROCK) is pivotal in the development of TNBC through its
regulation of cellular motility and invasion. This research aims to identify novel natural ROCK
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inhibitors that may prevent metastasis in TNBC, utilizing an in silico drug development
methodology.

Methods: The Coconut database, including 123,971 phytochemicals, was employed for
virtual screening. Additional pharmacokinetic and pharmacodynamic characteristics were
predicted using the SMARTCyp web server and the Schrodinger suite QikProp module. The
highest-ranking hits were next analyzed by MM-GBSA binding free energy calculations, DFT
assessment for electronic property evaluation, and MD simulations to evaluate the structural
stability and dynamic behavior of the docked complexes.

Results: Natural compound (CNP0115371) was projected to demonstrate significant ROCK
binding affinity, ADMET characteristics, and stable interaction patterns. DFT studies indicated
significant chemical reactivity and electron distribution conducive to biological interaction. MD
simulations validated persistent P-L interactions during the MD trajectory, corroborating the
compounds' potential as ROCK inhibitors.

Conclusion: The research found naturally derived chemicals as possible ROCK inhibitors
with anti-metastatic significance for TNBC therapy. These discoveries require more experimental
validation to verify their therapeutic effectiveness and to create new anti-TNBC medicines derived
from natural sources.

Keywords: TNBC, Rho kinase, Density functional theory, molecular dynamics

Caitnennep banb3yopamansn, Kamumyr Anutsa Bukpam, Moxcuna Xarigep

JSS AHER, ®apmanestukainsik [Ipaktika benimi, Ooty

JOJEJAEMEJIEPIETT AJIIIAKTBIKTBI )KOIO: AIbBYMUHYPUSAJIBIK EMEC DKD
KE3IHJE SGLT2 UHT UBUTOPJAPBIHBIH KAPAUOITPOTEKTOPJIBIK
MNOTEHIUAJIbBI

Anoamna

Anvoymunypusanvix Emec /Juabemmix Aypy-6yn oamein Kene HcamkaHn KIUHUKALLIK heHomun,
eneyii anbOymuHypuscels Oyupexmiy yoemeni ouc@ynxyusacvimen cunammanaosi. NA-DKD 6ap
aoamoap JHCypexk-Kam mamvipaapul ACKbIHYIAPLIHA acipece 0cal, COHObIKmaH Oyupexmi Oe,
JoHcypeKkmi Oe Kopeayobl KAMmamacwl3 ememin emoey CmpameusiiapblH UWYebll Kadcem emeoi.
Hampuii entoxo3zaceinviy komparncnomepi-2 uneuoumopnapel (SGLT2i) enoxozanvl memenoememin
acepinen 6AcKa, 01l HCAKbIHOA HCYPEK neH OyupeKkmi Kop2aumuli mepanesmix Kiacc peminoe Ha3ap
ayoapowvi. byn wony NA-DKD 6ap emoenywinepoe SGLT2i kapouonpomexmopivlk poni mypanvl

asvimoazvl oepexmepoi cunmesoeidi. EMPA-REG, CANVAS, DECLARE-TIMI 58 JKOHE DAPA-
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CKD HOTHJ)KEJIEPIH Koca anzanoa, aykblMObl CbIHAKMAP He2i3el HCAbIMCbL3 IHCYPeK-KaH
mamviprapsl aypyirapoineiy(MACE), scypek-kan mamuipaapel aypyiapulHbly HCIHE ONIM=-IHCIMIMHIK
mypakmol memeHoeyin Kepcemeodi. Mexanuxanrvlx manoayiap OYn JHCYPEeK  HCYMbICLIHLIH
HCAKCAPYLIHA, MUOKAPO IHEPUSCHIHGbIY OHMAUIAHObIPLIIYbIHA JHCIHE OYUpPeK-dHCypeK OCIHIH
MOOVIAYUACHIHA dKeNlemiHiH Kepcemyl MymKiH. Kiwi monmapowiy oepekmepi NA-DKD vixmuman
ApMbIKWbLILIZLIH Kopcemce 0e, Y3aK Mep3iMOi Hamuoicenepee, SMHUKANbIK IPMYPILINIKKe dHCIHe
backa mepanesmik a0icmepoiy UHmMeSpayusCblHa Kamvlcmul Oencicizoix cakmanyoa. byn oepexmep
ANUAKMBIZBIH JHCOI0 KIUHUKATLIK MAXNCIpUbeHi He2i30ey JicaHe nayueHmmepee Kymimoi scakcapmy
Yutin eme Manvl30bl.

Tyuinoi cezodep: SGLT2 uneubumopnapul, Kapouonpomekyusl;, aibOYMUHYpUsIblK emec
ouabemmik Oyupex aypyvl, 2 munmi KaHm ouabemi, HCYpeK-KaH MmMamblpiapsl HCYUeciHiH

Homuoicenepi.

Caiinennep banbzyopamansn, Kamumyr Aqutsa Bukpam, Moxcuna Xaiigep

JHoxrop menunackux Hayk AXEP, kadenpa dapmareBTHUECKON TPAKTUKA, Y TH

YCTPAHSIEM ITPOBEJI B JOKA3ATEJIbCTBAX: KAPAHOIPOTEKTUBHBIN
IOTEHIIUAJI HHTUBUTOPOB SGLT2 TP HEAJIbBYMUHYPUYECKOHN
XPOHUYECKOM FOJIE3HU ITIOYEK

Abcmpakm

Heanvbymunypuueckuii caxapuwiii ouabem - 3mo pazeuearouuiics KIUHU4eCKull genomun,
Xapakxmepusyrnowuics  npocpeccupyrouieti  noyeuHou  ouc@ynkyuetri — 06e3  3HAUUMENbHOU
anvoymunypuu. Ilayuenmor ¢ NA-DKD ocobenno yazeumbl K cepOedHO-COCYOUCTbIM
OCJIOJICHEHUAIM, Ymo mpebyem CpOYHOU paspabomku cmpamecuti J1edenus, 00ecnevusaouux
3awumy Kaxk nodex, maxk u cepoya. HHeubumopsl Hampuego-210K03H020 KOMPAHCHOpmepa-2
(SGLT2i), nomumo ceoeco 0eucmeus, CHUMICAwe20 ypo8eHs 2I0K03bl, HEOABHO NPUBTEKIU K cebe
BHUMAHUE KAK P pexmuernoe mepanesmuieckoe cpedcmseo 0 3auumsl cepoya u novex. B smom
0030pe 0600wenbl cospementbie Oanuvie o Kapouonpomexkmopuou poau SGLT2i y nayuenmog c
NA-DKD. Kpynuomacwmabuvie uccredogarus, exmouas EMPA-REG OUTCOME, CANVAS,
DECLARE-TIMI 58 u DAPA-CKD, oOemoncmpupyiom ROCMOSIHHOE CHUMNCEHUE OCHOBHBIX
Hebazonpusamuvlx  cepoeuno-cocyoucmoix — coovimuti  (MACE), cepoeyHo-cocyoucmotl
3abonesaemocmu u cmepmuocmu. IloHumanue mMexaHuku Moodcem yKa3uleamv HA MO, YMO MO
npUBOOUmM K VIYYUIEHUIO YCI08UL CEPOeUHOU HAPY3KU, ONMUMU3AYUU IHEPLeMUKU MUOKAPOa U
MOOYIAYUU OCU NOYKU-cepoye. Xoms OaHuwbie NO NOOSPYNNAM YKA3bIBAIOM HA NOMEHYUATbHOE

npeumywecmeo NA-DKD, coxpansemcs HeonpeoeneHHOCMb 6 OMHOUWeHUU O00A20CPOUHbIX
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Pe3VIbmamos, SMHUYEeCK020 pazHoobpasus u uHme2payuu Opy2ux Memooos jeveHus. Ycempanenue
9moeo npobena 8 00KA3amenbCmaeax Kpate 8axcHo 0Jis UHGOPMUPOBAHUS KIUHUYECKOU NPAKMUKU
U YIy4uenus yxooda 3a nayueHmamu.

Knrwoueevie cnoea: uneuoumopvr SGLT2; kapouonpomexkyus, HearbOYMUHypuieckas

ouabemuueckas 0071€3Hb NOUEK, CAXapHvill ouabem 2 muna, cepoeyHo-cocyoucmuole UCX00bl.

Sailender Balsubramanian, Kalimuthu Adithya Vikram, Mohsina Hyder
JSS AHER, Department of Pharmacy Practice, Ooty

BRIDGING THE EVIDENCE GAP: CARDIOPROTECTIVE POTENTIAL OF SGLT?2
INHIBITORS IN NON-ALBUMINURIC DKD

Abstract

Non-Albuminuric Diabetic Disease is an emerging clinical phenotype, characterized by
progressive renal dysfunction without significant albuminuria. Individuals with NA-DKD are
particularly vulnerable to cardiovascular complications, thus requiring a urgent need for treatment
strategies that provide both renal and cardiac protection. Sodium glucose cotranspoter-2 inhibitors
(SGLT2i) apart from its glucose reducing effects it has recently gained attention as a capable
cardiac and renal protective therapeutic class. This review synthesizes current evidence on the
cardioprotective role of SGLT2i in patients with NA-DKD. Large-scale trials including EMPA-REG
OUTCOME, CANVAS, DECLARE-TIMI 58 and DAPA-CKD demonstrate consistent reduction in
major adverse cardiovascular events(MACE), cardiovascular morbidity and mortality. Mechanic
insights may indicate that these results in improved cardiac loading conditions, optimized
myocardial energetics and modulation of kidney-heart axis. Although subgroup data indicate a
potential advantage in NA-DKD, uncertainties persist concerning long-term outcomes, ethnic
diversity, and the integration of other therapeutic modalities. Bridging this evidence gap is
imperative to inform clinical practice and enhance patient care.

Keywords: SGLT2 inhibitors; cardioprotection; non-albuminuric diabetic kidney disease;

type 2 diabetes; cardiovascular outcomes.

Kopaodek T. b., Azen 7K. 111.,

"Acrana menunnaa yauBepcuteTi" KEAK, Acrana k., Kazakcran Pecryonukacser

NSAID 'ETATOYBITTBUIBIF BIH TOMEHJIAETY AIH ’KAHA TOCIJI/IEPI:
rJIMOUPPU3UH KbIHIKbIJIBIHBIH POJIT

Anoamna:
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3epmmeyoiy maxcamol eAUYUPPUIUH  KbIUUKBLIBIHLIY, —~HUMECYAUOMIY muimoiniei MeH
Kayincizoicin — ocakcapmy  MYMKIHOIKmepiH  6aganay 6010v6i. Kabwvinyza xapcwl  oicoHe
2enamonpomeKmopiviK Kacuemmepiuiy, conoau-ax MUROPUIBLOI KOCbLIbICMAPObIH
OuodICcemimoinicin  Jcakcapmy Kabileminiy apKacvlHOA AUYUPPUSUH KbIUKbLLIbL HUMECYIUOMIH
2enamoyblmmslivlK  Kaynin memenoememini  anvikmanovl. 2015-2025 oucvinoapoazvl  a0edu
Odepexmepoi manoay okcaya O0dpinik Gopmarapovl Kypy YiH 0aapovly KOMOUHAYUACHLIHBIY
bonawagvin pacmatiovl.

Tyiiin ce30ep: enuyuppusun Kviwkslivl, Humecyauo, KKC/], ecenamonpomexmopivlk apexem,

CUHEp2U3M.

O3zexTiniri. KaObiHy aypynapsl MEH aybIpCHIHY CHHAPOMIAPBIHBIH (hapMaKOTEParUsChl
JKOFaphl THUIMJUIIKTI FaHa e€MeC, COHBIMEH KaTap Jopi-AOpPMEKTEpre »akchl TO3IMILTIKTI KaKeT
eteni. Crepountsl eMec KaObiHyFa Kapcebl npenaparrap (NSAIDS) kinHuKanbIK ToKipudene aikbiH
KaOBbIHyFa Kapchl, aHAIBIETHKAIBIK JKOHE AHTHIIMPETUKAIBIK dcepre OalIaHbICTBI TEpanusHbIH
OipiHmI kemici periHae KoimaHbUianbl. CoOHBIMEH Karap, OJap[bl Y3aK YakKbIT KOJIaHY, €H
aIBIMEH, acCKa3aH-IlIEK >XOJJapbl MEH Oayblp TapamblHaH AaFbIMCBI3 peakuusaiaap KayrmiMeH
mekteneni. NSAID apaceiHga cynbGOHAHUTUATED KiachlHA JKAaTaThIH HUMECYJUI epeKIe
KBI3BIFYIIBUTBIK  TyIbIpansl. [lukimookcureHasa w30QEepMEHTTEPiHIH €KeyiH ¢ OJIOKTaHuThIH
CENIEKTHBTI ~ €MeC TpenapaTTapiaH  albIPMaIIbUIBIFBI, HUMECYJIWJ  HEri3iHeH  KaObIHY
MeANaTOpIapbIHBIH cUHTE31He kayamn OepeTiH COX-2 6encenainirid Texxenai. OChIHBIH apKachIHAa
Ol acka3zaH MEH IIIEKTIH WIBIPHIITH KaOBIFBIHBIH 3aKbIMIAHYy Kaymi a3 OONFaH Ke3[e MKOFapbl
KaObIHYFa Kapchl TUIMJUIITIH caKTaiiibl. Anaiijia, OCbl apThIKIIBUIBIKTApFa KapaMacTaH, 0aybIp/IbIH
JOpUIIK 3aKbIMJIaHy >Karjaijgapbl CHUMATTalIfaH, Oyl OHBIH KayINCI3AITIH apTThIPy >KOJIJApbIH
i3aeyal kaxer ereai. NSAID-Ti opraHonpoTeKTOpIIBIK KacueTTepi 06ap TaOWFH KOCBUIBICTapMEH
Oipriecin maijanaHy NepCreKTHUBaNbl OarblT OONBIN caHamagsl. MyHAall 3aTTaplblH KaTapblHa
rinuuppu3uH KbIKbLUIbl (I'K) - mMus Tambipeiabig Oencenni kommnoHeHTi (*Glycyrrhiza Glabra*,
*Glycyrrhiza uralensis*) »xataasl. ['K Oaybipra Kapchl alKbIH KaObIHYFa KapChl, aHTUOKCUIAHTTHI
KOHE KOpPFaHBIC ocepiHe Me, OYJI KOITEreH JKCIEPUMEHTTIK JKOHE KIMHUKAIBIK 3epTTeylIepMEH
pactanaipl.

O3iHIH (HapMaKOJIOTUSIIBIK dCcepiHeH 0acKa, MTMIMPPU3UH KBIIIKbUIBI JTUIO(UIBI1 3aTTapAblH epyi
MEH TaChIMaJJIaHYbIH JKCHUIJIETETIH ©31H-031 acColMamusIap MEH MHUIleIIanap Ty3e amaabl. by
OHBI JOPUTIK 3aTTap[blH OMOXKETIMILIIrT MEH THUIMIUITIH apTTBIPAThIH OTKI3TIII pPEeTiHAe
KapacTelpyFa MYMKIHAIK Oepeni. Ochuiaiiiia, HUMECYNUJ TEH TIHIUPPUZHH KBIIIKbUIBIHBIH
KOCBIH/IBICHI JKaFbIMCBI3 PEaKIUsIIap KaymiH a3alThIll KaHa KOWMai, eMJIIK HOTHXKEH1 KyIIenTe

ayajpl.
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3eprTrey MakcaTbl: bipikTipinireH Tepamus KypaMblHIa HUMECYJIHUIATI KOJIJIAHYIBIH
TUIMAUIINT  MEH KayilCi3AiriH apTThIpy Kypajibl pETIHAE TIHLUUPPU3UH  KBIIIKBUIBIHBIH
MYMKIHJIIKTEpiH Oaranay.

3eprrey matepuasaapsbi: 2015-2025 xplaap Ke3eHIHACT1 91e0u IepeKTepal Tanaay
3eprTey HOTHXKENepi: Onedu IepeKKo3aep HUMECYIUATI TIUIUPPU3UH KBIIIKBUIBIMEH OIpIKTIpim
KOJIJIaHy OaybIpFa YBITTHI dcep €Ty KayIliH a3aiiTa OTHIPHIN, MpemapaTThiH KaObIHYFa Kapchl dcepiH
caKTayFa MYMKiHAIK OepeTiHiH pacraiinbl. bipkatap skcrepuMeHTTIK 3eprreynepae ha xommany
renaToIMUTTEP/Il KOpFayFa JKoHEe €CIpTKIZCH TybIHJaFaH 3aKbIMJIaHY KOPIHICTEPIH a3alTyFa BIKIA
eTeTIHIT KopceTuireH. OU3NKaIbIK-XUMHSUIIBIK KacueTTepine OaitmanbicThl 'K HUMECYIU T CUSKTHI
TUMOGUIBII KOCBUIBICTAP/IBIH EPITiIITIrT MEH eHyiH KaKcapTaabl, OyJ OHBIH (hapMaKOJIOTHUSIIBIK
ocepiHiH OipKeNKi jKoHE TOJBIK KOpiHyiHe BIKNan eTyi MyMKiH. COHFBI KbUINApAarbl MaTEHTTIK
o3ipaemMenep/ie TIWMUPPU3HH KBIMIKBIIBI OJapJblH THIMAUNIT MEH TO3IMJAUIrH apTThIpaThiH
JTOPUTIK  KOMITO3UIUSIIAPIbIH Kypamaac OeJiiri peTiHAe KapacThIpbLIaabl, OYJI OHBIH apaiac
npermapaTTap KypaMbIHIaFbl QJICYETiH pacTaiiIbl.

KopbIThIHABL: OjeduerTepli Tajajay HUMECYIWA I€H TIHIUPPU3UH KBIIKbLUIBIHBIH
KOMOMHAIMSICHl KJIMHHUKAJBIK KOJIJIAaHY YIIiH aiTapbIKTail olieyeTKe Me CeKCeHiH kepcereidi. by
KOMOWHAIIMS JKAFbIMCBhI3 PEAKIUsUIAPIbIH, ©H aJJbIMEH OaybIpIbIH KayIliH a3aiTa OTBIPHII,
KaOBIHYyFa Kapchl OEJICEHIUTIKTI )KOFaphl ACHTel e ycrayra MyMKiHik Oepeni. Hotmxenep NSAID
KOHE TJMIMPPU3WH  KBIMIKBIIBIHA  HETI3JCNITeH apajac Jopulik  opMamapabl  d3ipiey

MEPCICKTUBACHIH KGpCGTe,Z[i.

Kopabek T.b., Azen XK. I1I.,

HAO «MenunuHckuii yauBepcuteT AcraHay, I. Acrana, Pecriydnuka Kasaxcran

HOBBIE MOAXO/Abl K CHUKEHUIO TENATOTOKCUYHOCTU HIIBC: POJIb
TJINOAPPU3NHOBOM KUCJIOTHI

Annomauusn
Llenvio uccnedosanus 6vI10 OYEeHUMb BO3MONCHOCU CIUYUPPUIUHOBOU KUCTIOMbL OJisl NOBLIULEHUS
sgpgpexmuenocmu  u  Oe3onachocmu  Humecyiuod.  Ycemauognewo,  umo  6aazodaps
NPOMUBOBOCNAIUMENLHBIM U  2eNAMONPOMEKMOPHbIM — C8OUCMBAM, A MAKICe CHOCOOHOCMU
VAYYmams 6u000CMYNHOCIb JTUNOPDUIBHBIX COCOUHEHUU, 2TUYUPPUSUHOBA KUCIOMA CHUdCAem
PUCK  2enamomoOKCUYHOCMUY —HuMecyiuod. Auanuz aumepamypuvix Oaunvix 2015-2025 ee.
noomeepicoaenm nepcneKmu8HOCMy UX KOMOUHaAyuY OJisi CO30AHUSL HOBLLX JIeKAPCMBEEHHBIX (opM.

Knrwueevie cnosa: enuyuppusunosas xucioma, wumecyaud, HIIBC, cenamonpomexmoproe

Oelicmesue, CUHEPISUSM.
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AKTYaJIbHOCTh

dapmakoTepanus BOCIAIUTEIbHBIX 3a00IeBaHUI U OOJEBBIX CHHIPOMOB TPeOyeT HE TOJIBKO
BBICOKOW J(P(PEKTUBHOCTH, HO U XOpOIIeH TEPEeHOCHMOCTH mpenapatoB. Hecrepoumnbie
npotuBoBocnanutenbhbie cpeactsa (HIIBC) npumenstoTcs B KIMHUYECKON MPAKTHKE Kak mepBas
JUHUS Tepanuu Oyarojgaps BBIPRXKEHHOMY IMPOTHBOBOCHAIUTEIHLHOMY, 00€300JIUBaIOLIEMy H
JKApOIIOHMKAIOIIEMY JEUCTBUIO. BMeECTE € TeM MX UIMTENIBHOE HCIOJIb30BAHUE OIPAaHUYUBACTCS
PUCKOM HEOJArompusTHBIX PEaKiUil, B IMEPBYI0 OYEpeAb CO CTOPOHBI JKEIYA0YHO-KHILIEYHOTO
Tpakta u nedeHu. Cpeau HIIBC ocoOblii MHTEpeC MpeaCcTaBiIseT HUMECYNH, OTHOCSIIUHUCS K
KJaccy Cyiab(GOHAHUIUAOB. B OTIIMYME OT HECENEeKTHBHBIX IpEnapaToB, OJOKUPYIOUIMX o00a
n30(pepMEeHTa IMKIOOKCUTEHA3bl, HUMECYIHI MPEUMYIIECTBEHHO MOAaBisAeT akTUBHOCTH L[OI'-2,
OTBETCTBEHHOI'O 3a CHHTE3 MEIUATOPOB BOCHajeHUsA. biaromaps 3TOMy OH COXpaHSET BBICOKYIO
MIPOTUBOBOCTIATUTENBHYIO 3 (HEKTUBHOCTh IPU MEHBIIEM PUCKE MOPAKEHUS CIU3UCTON KEITyAKa U
kuiieyHuka. OpHako, HECMOTpA Ha 3TH NPEUMYILIECTBA, OINUCAHBI CIy4aul JIEKAPCTBEHHOIO
MOpaXEHUs] TEYEeHH, dYTo TpeOyeT TMOouCcKa CcrnocoOOB TMOBBIMICHUS €ro Oe30MacHOCTH.
[lepcrieKTUBHBIM HAINpaBICHUEM CUUTAaeTcs coBMecTHoe ucnoib3oBanue HIIBC c¢ mpupoansimu
COCIMHEHUSMH, OOJIAJAIONIMMH OPraHO3alUTHBIMU CBOMCTBaMU. K dHCIy Takux BEIIECTB
oTHOocuTcsl rmuuppusuHoBas kucinora (I'K) — akTUBHBII KOMIIOHEHT KOpHEH CONOIKU
(*Glycyrrhiza  glabra*, *Glycyrrhiza  uralensis*). 'K  o0mamaer  BBIpAXCHHBIM
IIPOTUBOBOCHIAINTEIIbHBIM, aHTUOKCHIAHTHBIM U 3aLUTHBIM JACUCTBUEM B OTHOLIEHUU IIE€YEHU, YTO
MIOATBEP>K1a€TCSI MHOIMOUYMCIIEHHBIMH SKCIIEPUMEHTAIBHBIMU U KIIMHUYECKMMU UCCIIEI0BAaHUSAMMU.

Kpome cobcTBeHHBIX (papMakoIorHueckux 3Q¢GeKToB, IITUIMPPU3NHOBAS KHCIOTa CIOCOOHA
00pa30BBIBATh CaMOAacCcOLMaThl M MHIIEIUIBI, KOTOpbIE OOJEryaroT pacTBOPEHHE M TPAHCHOPT
JUNO(GUIBHBIX BEIIECTB. OTO IO3BOJISIET paccMaTpuBaTh €€ KaK IPOBOAHMK, IMOBBIIIAIOIIMIMA
O6uomocTynHOCTh M 3 (HEKTUBHOCTh JIEKAPCTBEHHBIX IpenaparoB. Takum o0pa3oMm, codyeTaHue
HUMECYIUAA U TIMLUPPU3NHOBOM KHCIOTBI MOXKET HE TOJIBKO CHU3UTh PUCK HEKEIATEIbHBIX
peakuuii, HO ¥ yCUJINTh TEPANleBTUYECKHUM pe3ysIbTarT.

Heap uccaenoBanusi: OLEHUTh BO3MOXKHOCTH TIMIIMPPU3MHOBON KHUCIOTHI KaK CpEICTBa
NOBbINIEHUS  A(P(PEKTUBHOCTH W OE30MAaCHOCTH TNPUMEHEHUS HHUMECyJIuJa B  COCTaBe
KOMOHWHUPOBAaHHOH Teparuu.

Marepuansl uccjie10BaHusA: AHAIN3 JIUTEPATYPHBIX NaHHBIX 3a nepuox 2015-2025 rr.

PesyabTaTrel  ucciaenoBaHusi:  JlureparypHble  MCTOYHHKM  MOJATBEPXKAAKOT,  YTO
KOMOWHHUPOBaHHOE NPUMEHEHHE HUMECYIIUA C TIULUPPU3UHOBON KUCIOTOM MO3BOJISIET COXPAHUTh
[IPOTUBOBOCHAJIUTEIILHOE  JEWCTBUE IIpernapara Ipd  OJHOBPEMEHHOM CHIDKEHHHM pHUCKA

TOKCHYECKOI'O BOS)ICfICTBHH Ha 1neucHs. B PAAC SKCIIEPUMEHTATIbHBIX I/ICCJ'IGJIOBaHI/Iﬁ IIOKa3aHoO, 4YTO
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ucrionp3oBanue ['K cmocoOCTByeT 3amuTe TemaTrordTOB W YMEHBIICHUIO IPOSBICHHMA
JIEKapCTBEHHO-UHAYLIUPOBAHHOTO ITOBPEKICHUS.

HemanoBakHbIM SIBIIIETCS. M TO, 4YTO 3a CY€T CBOMX (pu3mKo-xuMudeckux cBoiictB 'K
yIIydIlaeT pacTBOPUMOCTb M NMPOHUKHOBEHUE JTUNOMUIBHBIX COSAMHEHUN, TAKUX KaK HUMECYIH/I,
YTO MOXET CHocoOCTBOBaTh 0ojiee paBHOMEPHOMY U IIOJHOMY HPOSIBICHHIO  €ro
dapmakonorndeckoro 3Qdekra. B mareHTHBIX pa3padOTKaxX MOCIEAHUX JIET TIUIUPPU3NHOBAS
KHCIIOTa PACCMATPUBAETCS KAaK KOMIIOHEHT JIEKAPCTBEHHBIX KOMIIO3MLIMN, MOBBIIAOIMNNA HX
3¢ (HEeKTUBHOCT, W MEPEHOCHUMOCTh, 4YTO MOJTBEpXKIAaeT €€ TMOTEeHIHal B  COCTaBe
KOMOMHHPOBAHHBIX MPENapaToB.

3akiloueHne: AHAIW3 JUTEPATypbl TIOKa3bIBAeT, YTO KOMOMHAIUMS HHUMECYIuaa U
[JIMUMPPU3MHOBOM  KHUCIOTHI  00JIafjaeT 3HAYUTENbHBIM IOTEHIMAIOM Uil  KIMHHUYECKOIO
npuMeHeHus. Takoe couyeTaHue TMO3BOJSET COXPAHATh BBICOKYIO IMPOTHBOBOCHAIUTEIBHYIO
aKTUBHOCTh NPHU CHWKEHHUM PHUCKA HEXKEJATEJIbHBIX PpEaKlHil, B IEPBYI0 OuYepedb CO CTOPOHBI
nedyeHu. [lomyueHHble JaHHBIE YKa3bIBalOT HA MEPCIEKTUBHOCTH Pa3pabOTKU KOMOMHMPOBAHHBIX

nekapctBeHHBIX Gopm Ha ocHoBe HITBC ¥ rimummppu3uHOBON KUCTOTHI.

Zhorabek T.B., Azen J. S,
NAO "Astana Medical University"”, Astana, Republic of Kazakhstan

NEW APPROACHES TO REDUCING THE HEPATOTOXICITY OF NSAIDS: THE
ROLE OF GLYCYRRHIZIC ACID

Annotation:

The aim of the study was to evaluate the potential of glycyrrhizic acid to enhance the efficacy
and safety of nimesulide. It has been established that due to its anti-inflammatory and
hepatoprotective properties, as well as its ability to improve the bioavailability of lipophilic
compounds, glycyrrhizic acid reduces the risk of hepatotoxicity of nimesulide. The analysis of
literature data from 2015-2025 confirms the prospects of their combination for the creation of new
dosage forms.

Keywords: glycyrrhizic acid, nimesulide, NSAIDs, hepatoprotective effect, synergism.

Relevance

Pharmacotherapy of inflammatory diseases and pain syndromes requires not only high
efficiency, but also good drug tolerance. Nonsteroidal anti-inflammatory drugs (NSAIDs) are used
in clinical practice as the first line of therapy due to their pronounced anti-inflammatory, analgesic

and antipyretic effects. However, their long-term use is limited by the risk of adverse reactions,
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primarily from the gastrointestinal tract and liver. Among NSAIDs, nimesulide, which belongs to
the class of sulfonanilides, is of particular interest. Unlike non-selective drugs that block both
cyclooxygenase isoenzymes, nimesulide predominantly inhibits the activity of COX-2, responsible
for the synthesis of inflammatory mediators. Due to this, it retains a high anti-inflammatory
effectiveness with a lower risk of damage to the gastric and intestinal mucosa. However, despite
these advantages, cases of drug-induced liver damage have been described, which requires finding
ways to increase its safety. The joint use of NSAIDs with natural compounds with organoprotective
properties is considered a promising direction. These substances include glycyrrhizic acid (GC), the
active component of licorice roots (*Glycyrrhiza glabra*, *Glycyrrhiza uralensis*). HA has a
pronounced anti-inflammatory, antioxidant, and protective effect on the liver, which is confirmed
by numerous experimental and clinical studies.

In addition to its own pharmacological effects, glycyrrhizic acid is able to form self-associates
and micelles that facilitate the dissolution and transport of lipophilic substances. This allows us to
consider it as a conductor that increases the bioavailability and effectiveness of medicines. Thus, the
combination of nimesulide and glycyrrhizic acid can not only reduce the risk of adverse reactions,
but also enhance the therapeutic result.

The aim of the study was to evaluate the possibilities of glycyrrhizic acid as a means of
increasing the efficacy and safety of nimesulide in combination therapy.

Methods and materials: Analysis of literature data for the period 2015-2025.

The results of the study: Literature sources confirm that the combined use of nimesulide with
glycyrrhizic acid allows maintaining the anti-inflammatory effect of the drug while reducing the
risk of toxic effects on the liver. A number of experimental studies have shown that the use of HA
contributes to the protection of hepatocytes and reduces the manifestations of drug-induced damage.

It is also important that due to its physico-chemical properties, HA improves the solubility and
penetration of lipophilic compounds such as nimesulide, which can contribute to a more uniform
and complete manifestation of its pharmacological effect. In recent patent developments,
glycyrrhizic acid is considered as a component of medicinal compositions, increasing their
effectiveness and tolerability, which confirms its potential in the composition of combined drugs.

Conclusion: An analysis of the literature shows that the combination of nimesulide and
glycyrrhizic acid has significant potential for clinical use. This combination allows you to maintain
high anti-inflammatory activity while reducing the risk of adverse reactions, primarily from the
liver. The data obtained indicate the prospects for the development of combined dosage forms based

on NSAIDs and glycyrrhizic acid.
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YK 615.9:543:663.8

MemetoBa E.P., 3yabduxapuena JI.A.

TamkeHnt papmarieBTUKa HHCTUTYTHI, TalkeHT, ©30excTan

SHEPTETHKAJIBIK CYCBIHIAPFA XUMMSLIBIK )KOHE TOKCHKOJIOT MSIIBIK
TAJJIAY

Anoamna

3epmmenemin dHepeeMUKAIbIK CYCHIHOAPOA KOeun MeH MmaypunHiy 60aybl AHbIKMALObL.
JKyka kabammol xpomamozcpagus sxcone yIbmpakyncin cnekmpo@pomomempus o1apovly Candaivlk
JHCoOHe CAHObIK CIUKeCmeHOIpYOiH JHcoapbl MUiMOLNiciH Kepcemmi, 01apObly IHEePeeMUKANbIK
OHIMOEpOi XUMUSILIK JHCIHE MOKCUKOIOSUSIbIK MAN0ayea HapamoblLIbl2blH pacmaosl. 3epmmey
Flash Up owcone Plus 18+ snepeemuxanviy cycvlHOapblHOa KOgeun MeH maypuHHiy 6ap eKeHiH
pacmaosl.  Konodamvinzan — owcyka — xabammul  xpomamoepaghus — dcoHe  YIbMPAKYALiH
cnekmpogomomempus a0icmepi aKnapammovly AHco2apvbl OHIMOLNICIH KOPCemmi HCoHe 0aaApOblH
canacbl MeH Kayincizoicin — 0axwiiay —YuwliH — IHEepeemuKanvlk  CYCbIHOAPOblY — XUMUSIbIK-
MOKCUKONOUSLILIK, MAN0AYbIHOA KONOAHY2A YCHIHBLIYbL MYMKIH.

Tyiiin  co30ep: SHepeemuKanblK  CYCbIHOAp, KOogheun, MaypuH, JHcyKa  Kabammol
xpomamoepagus, YK-cnexkmpogpomomempus, XuMUAILIK-MOKCUKOLOSUANBIK MAN0Ay, CanaHul

bakwinay.

MewmetoBa J.P., 3yndukapuena .A.

TamkeHTCcKHi papmaneBTHUECKUI MHCTUTYT, Topoa TamkeHT, ¥Y30eKkucran

XUMHUKO-TOKCHKOJOTHYECKHI AHAJIN3 SHEPTETUYECKHUX HAITUTKOB
Annomauusn
Yemanoeneno manuuue xogheuna u maypuna 8 cocmage UCCIeOyemblX IHepeemuiecKux
Hanumxkos. IIpumenénnvie Memoosbl MOHKOCIOUHOU Xpomamozpaguu u Y P-cnekmpogomomempuu
NPOOEMOHCIMPUPOBATU BbICOKYIO IPGHEKMUSHOCMb 0Nl UX KAYECMEEHHOU U KOJIUYeCE8eHHOU
uoeHmugbuxayuy, 4mo noOMeepHcoaenm B03MONCHOCMb UX  UCNOIL30BAHUS 6  XUMUKO-
MOKCUKONIO2UYECKOM — aHANU3e  dHepeemuyeckux npooykmos. IIpoeedénnoe uccrnedosanue
noomeepouno Hamuyue Kogeuna u maypuHa 6 cocmase snepeemuyeckux Hanumkog Flash Up u
Plus  18+.  Hcnonvzosaunvie  mMemoovl  MOHKOCIOUHOU  Xpomamoepaduu u  YO-

cnekmpogomomempuu NOKA3aiu GblCOKYI0 UHHOPMAMUBHOCL U MO2YM OblMb PEKOMEHO0B8AHbI
120



0JIsl NPUMEHEHUs 8 XUMUKO-MOKCUKONOSUYECKOM aHANU3€e IHEep2emuyecKux HAnumkog ¢ UYeivio
KOHMPOJISL UX Kauecmea u 6e30nacHoCcmu.

Knwouesvie cnoea: sHepeemuueckue HANUMKU, KOQeuH, MAaypuH, MOHKOCIOUHASA
xpomamozpagus, YD-cnexkmpogomomempus, XUMUKO-MOKCUKOJIOSUYECKULl aHANU3, KOHMPOIb

Kadyecmeda.

Memetova E.R., Zulfikarieva D.A.

Tashkent Pharmaceutical Institute, Tashkent, Uzbekistan

CHEMICAL AND TOXICOLOGICAL ANALYSIS OF ENERGY DRINKS

Abstract

The presence of caffeine and taurine in the energy drinks under study was established. Thin-
layer chromatography and UV spectrophotometry demonstrated high efficiency for their qualitative
and quantitative identification, confirming their suitability for chemical and toxicological analysis
of energy products. The study confirmed the presence of caffeine and taurine in Flash Up and Plus
18+ energy drinks. The thin-layer chromatography and UV spectrophotometry methods used
demonstrated high information yield and can be recommended for use in the chemical-toxicological
analysis of energy drinks to monitor their quality and safety.

Keywords: energy drinks, caffeine, taurine, thin-layer chromatography, UV spectrophotometry,

chemical-toxicological analysis, quality control.

BBenenme.  DHepreTuyeckue  HAlUTKUM  MPEACTABISAIOT  co0oi  ocolyro  rpymmy
0€3aJIKOTOJIbHBIX  (DYHKIIMOHAIBHBIX HPOIYKTOB, COAEPKALIMX B CBOEM COCTaBE KOMILIEKC
Oouosornueckn akTUBHBIX BemiecTB — KodeuH (Coffeinum, Caffeine, monexymnspuas dopmyna -
CsH10N4O2, crpykrypHas dopmyna - 1,3,7-tpumernikcantud) u taypuH (Taurinum, Taurine,
MonekyspHas ¢opmyna - C:HsNOsS, crpyktypHas ¢opmyna - 2-aMHHO3TaHCYIb(OHOBas
KHMCIIOTa), BHUTaMUHBl TIpynnel B, a Takke OpraHM4ecKue KHCIOTBHI, IOJCIACTUTENH,
apoMaTH3aTOpbl, KOHCEpBaHThl U Kpacutenu [1-4]. Vx morpebieHue B mocienHue OECATHIIETUS
CTPEMUTENBHO BO3POCIIO, YTO CBSI3aHO C U3MEHEHHEM 00pa3a JKU3HM HACEJIeHMsI, BBICOKOW ydeOHO
U poeCCUOHATBHON Harpy3KoH, a Takke aKTUBHOW MapKETHHTOBOM MOJIUTUKON MPOU3BOAUTENEH
[8, 9]. HanGompbIryro NomyaspHOCTb JaHHBIE MTPOAYKTHI PHOOPEIH CPEr MOAPOCTKOB, CTYIEHTOB
U MOJIOJBIX JIIOJeH, HMCIONb3YIOIMUX YHEPreTUKH IJs MOoJJepaHus OOAPOCTH, KOHLEHTpALUU

BHUMaHUA U GU3NYECKON BHIHOCIUBOCTH.
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Hecmotpss Ha  pacmpocTpaHEHHOCTh, 0€30MAaCHOCTh  PETYJSIPHOTO  YHOTpeOJIeHHs
SHEPreTHYECKUX HAMHUTKOB OCTAETCS MPEIMETOM HAaydyHOW nuckyccuu. HamOombliee BHUMaHUE
ynensercsi Ko(euHy — OCHOBHOMY IICHXOCTUMYJISTOPY, MACUCTBYIOIIEMY KaK aHTAarOHUCT
aJICHO3VMHOBBIX PELENTOPOB, YTO MPUBOAUT K CTUMYJISILIUM LIEHTPAJIbHON HEPBHOW CHUCTEMHI |5, 8].
[Ipu no3ax, mpeBslmarmux (HU3HOJOTHYECCKH AonycTuMbie (Oonee 400 Mr/cyTku y B3pOCIoro),
BO3MOXXHO Pa3BHTHE TaXUKaAPAWUU, apTePUATHHON THUIEPTEH3UU, TPEBOKHOCTU, HAPYIIICHUH CHA U
3apucumoctH [9]. TaypuHn, obnamaronyii aHTUOKCHIAHTHBIMH M MEMOPaHOCTAOMIN3HUPYIOIUMU
CBOMCTBAMM, MOXXET YaCTHYHO CHIDKAaThb TOKCHYECKOE BO3JeHCTBUE Ko(denHa, OJIHAKO
JOITOCPOYHbIE YPPEKTHI €ro ynoTpeOIeHHs B BHICOKUX J103aX IO KOHIA HEe U3y4eHbI [6].

JIONOJTHUTENBHYI0 TOKCHUKOJIOTHYECKYIO Harpy3Ky Ha OpraHusM (OpMHPYIOT Takue
KOMITIOHEHTHI, KaKk KOHCepBaHTHI - copbat kanus (Kalium sorbicum, Potassium sorbate) u 6enzoar
natpust (Natrii benzoas, Sodium benzoate), a Takxe Kpacutenn (kapamenbHbId koiep E150a,
pubodmaeun E101, xunonuHoBswiiA xEnteiii E104). IIpu coueTaHnu 3THX COCIMHEHHHA BO3MOYKHO
pa3BUTHE KYMYJISTHBHOTO 3(PQeKTa, OKa3bIBAIOIIETO HEOIAronpHsITHOE BO3JICHCTBHE Ha IICUCHb,
MOYKHU U CEPJIEYHO-COCYAUCTYIO CUCTEMY [4].

BaxupiM sBisiercss ¥ TOT (akT, 4ro (akTUdeckoe cojepkaHue KodeuHa U JPYyTrux
OMOAKTHUBHBIX BEIIECTB B HSHEPreTHUYECKUX HAMUTKaX HE BCEr/Ia COOTBETCTBYET 3asiBICHHBIM
MIPOU3BOIUTENIEM JaHHBIM. DTO CO3AaET TPYAHOCTU INPH OLIEHKE MX 0E30MacHOCTH M (POPMHPYET
HEOOXOJMMOCTh B TPOBEICHUM HE3aBUCHUMBIX HCCICIOBAHUN C TPUMEHEHHEM COBPEMEHHBIX
aAHAJIMTUYECKUX METOJOB [ 1, 7].

Takum o00pa3oM, NpPOBEACHHE XHUMHKO-TOKCHKOJIOTMUYECKOTO aHalu3a JHEPreTUYECKUX
HAIMTKOB SIBIISIETCSI aKTyalbHOM 3afadeil, IO3BOJIAIONICH HE TONBKO BBIIBUTH COCTaB U
KOJIMYECTBEHHOE COJIEpKAHWE JEHCTBYIOIIMX BEIIECTB, HO M OLEHUTh WX TOTCHIHAIbHYIO
TOKCHUKOJIOTHYECKYIO0 3HAUMMOCTb. [lonydeHHble pe3yabTaThl UMEIOT MPAKTUYECKOe 3HAUCHUE IS
(bapmaleBTUYECKON U TOKCUKOJIOTHUECKON MPAaKTUKH, KOHTPOJISI KaueCTBa MUILEBBIX MPOIYKTOB U
pa3paboTKi TPOPHIAKTHIECKUX Mep, HANpaBICHHBIX Ha CHIDKEHHE pPHCKa HEOIarompHsITHBIX
MOCJIEACTBUI PETYIISIPHOTO yIOTPEOJICHHS YDHEPreTHIecKuX HanmuTKoB [8-10].

Hear wucciaenoBanms: Pa3paboTka  XMMHUKO-TOKCHKOJOTHYECKOTO — aHajam3a  JBYX
HHEPreTHUECKUX HAMTKOB, pealn3yeMbIX Ha Tepputopun Pecnydbnuku Y30ekucran - «Flash Up» u
«Plus 18+». B xoxe wuccnegoBaHUsl CTaBWIACH 3a/lada BBIABUTH COJCpP)KaHUE OMOJOTUYECKH
aKTHBHBIX BEIIECTB, ONPEACIUTh WX KOJIMYECTBCHHbIE TIIOKa3aTeNd, a TaKkKe OICHUTH
MOTEHIIUATBHYI0 TOKCUKOJIOTHUECKYIO HATPY3KY Ha OPTaHU3M.

Marepuanbl u Metoabl wucciaenoBaHusa: OObEKTaMU  UCCIEIOBAHHS  SIBJSUIACH
sHepretuueckue Hanutku Flash Up (WILD Flavors, I'epmanus) u Plus 18+ (AO «bantuxay,

Poccus), cBoboHO peanm3yemble Ha Tepputopun Pecnyonumku Y36ekucran. [lepen mpoBenennem
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OCHOBHOTO aHaliu3a B 00pa3lax ONpelessuid KHUCIOTHOCTh MOTEHIIMOMETPUUYECKUM METO/IOM,
KoTopasi cocTaBwia B cpegHeM pH=3, uyro mnoaTBepkaano KHUCIYH peakLUuio Cpeasl U
HEO0XO0AUMOCTh TPOBEICHHS SKCTPAKIINU B PA3THYHBIX YCIOBHSX.

Jlnia BeIeNeHUs OMOJOTMYECKd aKTUBHBIX KOMIIOHEHTOB HCIIOJIBb30BAId METOJI JKUIKOCTHO-
KHUAKOCTHOM sKcTpakuuu c npumeHeHuem xiopodopma (Chloroformium, Chloroform, CHCls).
DOKCTPaKIMI0O TPOBOJIMIM Kak B KHCIOH, TaK M B INEJIOYHOM cpele, 4Yro 00ecreyuBalio
MaKCHMaJbHOE W3BJICUEHHE JIEHCTBYIOIIMX BemlecTB. IloylydeHHbIE SKCTpakThl MOABEPraIUCh
BBICYIIMBAHUIO NPU KOMHATHOW TeMIIepaType J0CyXa, IOcje Yero OCTaTKU pacTBOpsiaud B 95%
stanosne (Aethanolum 95%, Ethanolum 95%, C:HsO), uTo mo3BOJISAIO MOATOTOBUTH OOpaslbl K
JAJbHENIIIEMY HCCIIEN0BAHHUIO.

KauectBennyro wunentudpukammuo xodemna (Coffeinum, Caffeine, CsHio0N4O2) mpoBoammu
METOJIOM TOHKOCJIOWHOM XpoMaTorpaguu Ha IJaCTMHAX C cuidkareneMm. Jlng storo B
1ab0paTOPHBIX YCIOBUSX OBLTM IMOATOTOBJICHBI IUIACTUHKH M3 CUJIMKAarens, TMIca U BoIbl. B
KauecTBE IMOABMKHON (a3el wWcmonp3oBaM cMech xsopodopm:atanon (9:1). CpaBHeHue
WCCIIEYeMbIX BEUIECTB OCYIIECTBISUIM C OSTAJIOHHBIM pPAacTBOPOM KOQeHWHa, a JeTeKIHI0 —
MIPOSIBIICHUE 30H JIOKATU3AlMU BEUIECTB MPOBOAUIHN NoJ YD u3nydeHreM Mpu JUIMHAX BOJH 254 u
366 HM, a Takxke c wucnonb3oBaHueM 2 % pactBopa HuHruApuHa (Ninhydrinum, Ninhydrin,
CoHesOs4).

KonnuectBeHHoe omnpeneneHue KoderHa BBINOJIHAIU MeTonoM Y D-cneKkTpodoTOMETpUH.
Jlnst aTOro 6buIa MpoBeAeHa roalus. XpoMaTorpadpuieckre NITHa, COOTBETCTBYIOIIUE BEIIECTRY,
cockpeOany C MOBEPXHOCTH IUIACTHH, SKCTParupoBad 3TAHOJOM, (QHUIBTPOBAIM M JOBOJIWIU
00BéM 110 25 mit. smepenus npoBoauin Ha ciekTpodoromerpe UV7-METTLER, uto mo3Bosuio
MOJIYYUTh BOCIPOM3BOANMBIE U TOUHBIE PE3YJIbTATHI.

[IpumeHEHHBIE MeTOAMKH Oa3upoBaNIUCh Ha (APMAKOMEWHBIX M TOKCHKOJOTMYECKHX
crangaptax [1, 5, 7], uro oOecrieunBao JOCTOBEPHOCTh M KOPPEKTHOCTH MOJTyYEHHBIX JaHHBIX.

PesyabTaTsl. B X01€ TPOBEIEHHOTO UCCIIEIOBAHUS C IPUMEHEHUEM METO0B TOHKOCIONHOMN
xpomarorpadpuu u Yd-crnekrpodoromerpun B oOpasuax sHepreruyeckux HanmuTkoB Flash Up u
Plus 18+ noctoBepHo ycrtaHoBieHo Hamuuue kogeuna (Coffeinum, Caffeine, CsHioN4O2) u
taypuHa (Taurinum, Taurine, C:HsNOsS), uro moaTBep>kaaeT 3asBIEHHBI COCTaB MPOAYKIIHH.
Meton TCX 1mo3BOMII MOIYYUTh XpOMaTorpapuueckre 30Hbl, HACHTUYHbIE TAJIOHHOMY PacTBOPY
Ko(erHa, YTO CBUAETEIHCTBYET O KOPPEKTHOCTH HCIOJIb3YeMONM METOAMKHU. XapaKTEpHbIE IMATHA
OTYETIINBO MPOSABISINCH MOJ Y D-U3iIydeHHeM Ipu JJIMHAX BoJH 254 u 366 HM, a Takxke Npu
00paboTKe HUHTUAPUHOM, YTO IMO3BOJIMJIO MPOBECTH KAaYECTBEHHYIO HICHTU(UKAIIUIO BEIIEeCTBa

JaXKe B CIIOKHOM MaTpHUIle HAIIUTKA.
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Llenpto MaHHOTO UCCIENOBaHMS OblIa MPOBEPUTH KOJIMYECTBA BEIIECTB COCTABIISIOIINX
HanuTka. KonmuecTBeHHOe ormpeneneHue MeToaoM Y @D-creKTpohOoTOMETpHH MOKa3ano, YTO
coziepkanue Ko(eruHa B MCCIEAYeMbIX 00pasliax HaXOMUTCS B Ipeaenax, ONM3KUX K 3HAYCHUSIM,
yYKa3aHHbIM TpousBoguTenssMd. OAHAKO TMpU  COMOCTaBICHUM (PAKTUUECKHX JaHHBIX C
MapKUpPOBKOW Ha yMakOBKE ObUIM BBISBICHBI OTAENbHBIE OTKJIOHEHHS, YTO MOXET OBITh CBS3aHO
KaK C TEXHOJIOTHUYECKUMH OCOOEHHOCTSIMHU MIPOM3BOJICTBA M KAYECTBOM CHIPHSI, TAK U C BO3ZMOXKHOU
Aerpaganyueil KOMIOHEHTOB IPU XpaHEeHUH. AHAJIOTHYHBIE PE3yIbTaThl OTMEUAINCH B 3apyO0eKHBIX
UCCIIEIOBaHMAX, TJie KOHIIEHTpalus KoderuHa B SHEpreTHKax BapbUpOBajla B 3aBUCHMOCTH OT

MapTUM U YCIIOBUM XpaHeHwus [6, 8].

205.4 Hm
1.519

e e o = -
A o o o N

OnTunyeckas naoTHocTb (A)

o
(N)

o
o

260 22|5 250 2%5 360 3215 3510 3%5
OnnHa BOJIHbI, HM
Puc 1. Y®-cnekTp mo1y4eHHOro 3J110ara.

TaypuH, ABIAIOLMNACA OTHUM U3 00s3aTENIbHBIX KOMIIOHEHTOB YHEPIeTUYECKUX HAIIUTKOB, 110
JUTEPATypHbIM JIaHHBIM BBINOMHAET (YHKIMHM OCMOpPEryJIsiTOpa W AaHTUOKCHJAHTA, a TaKxke
y4acTBYeT B PpETYyJSIIMM KajdbIMEeBOro OOMEeHa W cTa0wiIM3aluu KIETOYHBIX MeMOpaH [6].
CunTaercs, 4TO OH CIOCOOEH CMsr4yaTh 4YacTh TOKCHMYECKHX 3¢ (eKToB KodenHa, OJHAKO IMpU
BBICOKMX KOHIIEHTpAalMSIX U JJIUTEILHOM YINOTPeOJIEHWH TaypuHa BO3MOXHBI HENpeacKa3zyeMble
M3MEHEHHs B METa0OJIMUECKUX Mpolleccax, 4To TpedyeT NanbHeHIINX uccieaoBanuil [9].

BaxHO OTMETUTB, UTO KPOME OCHOBHBIX JIEHCTBYIOIIMX BELIECTB, SHEPI€TUUECKUE HAITUTKU
CoJiep’KaT BCIOMOraTeIbHble KOMIIOHEHTBHI, TaKM€ KaK KOHCEpBaHTHl (copbar kamusi, OeH3oaT
HaTpUsl), KpacuTeian U apomaru3atopbl. COrNIacHO JUTEpaTypHBIM JAHHBIM, UX H30JIMPOBAHHOE

yHOTpe6JICHI/IC B IOIMYCTHUMBIX KOHICHTPAIUAX OTHOCHUTCIBHO 6630H8.CHO, OJHAaKO B COYCTaHHUU C
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KOQEHMHOM U TaypUHOM MOXET BO3HUKATh CHHEPrH4YecKHi 3(P(eKT, yCHIMBAIOMUN TOKCHYECKYIO
Harpy3ky Ha opranusMm [4, 10]. OcoGeHHO YyBCTBUTEIBHBIMUA K TAaKOMY BO3JCHCTBUIO SBISIOTCS
MOJPOCTKH M MOJIOJIBIEC JIIOJIM, KOTOPBIC Yalle BCEro SBISIOTCA LEJNEBOM ayIuTOpHEH TaHHBIX
IIPOAYKTOB.

ComnocraBineHre NOJIYYEHHBIX JaHHBIX C pe3yiabTaTaMH aHAJIOTMYHBIX HCCIEI0BaHUN
MOJTBEPK/IAET AKTYaJbHOCTh KOHTPOJI KadecTBAa SHEPreTHMUECKUX HANUTKOB. Mcmoib3oBaHue
KomIuiekca MetoioB - TCX u Y®-cnekTpooToMeTpun - 0OecreunBaeT He TOJIBKO BBISBICHHE
OCHOBHBIX OHMOJOIMYECKH AaKTMBHBIX BELIECTB, HO M MX KOJUYECTBEHHYIO OLIEHKY C BBICOKOH
TOYHOCTBIO M BOCIIPOM3BOAMMOCTBIO. DTH METOABI MOT'YT OBbITh PEKOMEHJIOBAHbI Ul PYTUHHOTO
NPUMEHEHHS B TIPAKTUKE XUMHKO-TOKCHKOJIOTMYECKOTO aHajiu3a, a TakkKe B paMKax
CepTU(HUKAIMOHHBIX UCTIBITAHUH.

Taxkum oOpa3oM, pe3ynbTaThl IPOBEAEHHOTO HUCCIICAOBAHUS MOATBEPXKIAIOT HEOOXOAUMOCTh
Oosiee CTPOroro KOHTPOJS KayecTBa SHEPreTUYECKMX HAIUTKOB, TaK Kak Jaxe HeOOJbIIne
OTKJIOHEHUS! B KOHILIEHTPAIIMM aKTHBHBIX KOMIIOHEHTOB MOTYT CYIIECTBEHHO IIOBJIMATH Ha
0€30MaCHOCTh UX YIIOTPEOICHHS.

3axiiouenue. 1. IIpoBeAEHHBIM XMMMKO-TOKCHKOJIOTMUYECKUH aHAIU3 HHEPreTHYECKUX
HanutkoB Flash Up u Plus 18+ moareepaun namuuue xodeuna (Coffeinum, Caffeine) u taypuna
(Taurinum, Taurine), 9T0 COOTBETCTBYET 3aABICHHOMY COCTaBY.

2. MeTto1b1 TOHKOCJIOMHOMN xpomarorpaduu U Y®-cnexTpodoromerpun
MIPOJAEMOHCTPUPOBATIHN BBICOKYIO 3(PPEKTUBHOCTh U BOCIPOU3BOAMMOCTb MPU HUACHTU(DUKALMHU U
KOJINYECTBEHHOM OIpe/IeIEHUH JICHCTBYIOINX BELIECTB.

3. CormocraBieHrne TONYYEHHBIX JJaHHBIX € WH(OpMAIMeld MPOU3BOAMTENCH BBISIBUIIO
OTIENbHBIE OTKJIOHEHUS, YTO YKa3blBaeT HA HEOOXOIMMOCTh DPETrYJISIPHOTO KOHTPOJIS KadecTBa
HHEPreTUYECKUX HAITUTKOB.

4. TlomyueHHblEe pe3yJlbTaTbl MOTYT OBITh MCIIOJIB30BaHbl B (hapMalleBTHUECKOW U
TOKCHKOJIOTHUECKOW MPaKTHUKE, a TaKXkKe MPH CEPTUPHUKAIMOHHBIX HCCIEAOBAHHUIX U pa3padoTKe
NpOoGMIAKTUIECKUX PEKOMEHJAINKA Uil CHIDKCHHSI TOTCHIMAIBHBIX PHCKOB, CBS3aHHBIX C

yl'IOTpC6J'ICHI/ICM OHCPTCTUUCCKNUX HAITUTKOB.
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KA3AKCTAH ME/THI[HHA ’KOHE ®APMAIIHA 2KYPHAJIBI, 2025 scoin 4-mom
XU mexncoynapoonan nayunas KoHghepenyus moao0wix yueHvix u cmyodenmos «Ilepcnekmuent
pazeumusn Ouo102uu, MEOUYUHBL U hapmayuuy, cOOpHuUK cmamei

511-528.

b.I'. Buoun Akmasinarx, JI. Ilpusaka {Bapamnyau, P. lllanmyram Pamacsamu, /Ixanatdas
N.IIL.
®dapmakoraosus xxoHe putodapmanentuka kadeapace J. AKII dapmarus KoJwiemKi,

Poxnana, Oorakamynn - 643,001, TamunHany, YHIiCTaH.

ABEPATYM KOHM30JIU ] /KAITBIPAKTAPBIHBIH 9TAHO.JI
CbIF bIHIBICBIHBIH MUKPOBKA KAPCbHI BEJICEHAUIITT
Annomauusn
Tepi xonmeecen muxpobmapoviy bacnanacvl 6onvin MadwvLladbl. Byn muxpoopeanuzmoep
Jrcapaxkam (Ke30elicox Hemece XUpypeusivlk), Kyuix, 6e20e 3am Hemece bacmankvl mepi aypynapvl
Homudicecinoe mepiniy Mmymacmolabl Oy3vlieanza OeliH oaap omip cypemin mepice 3UsiH
Kenimipmeuoi. Azepamym KOHUZ0IUOIHIY HCANBIPAKMAPBIH HCEPLNIKMI MYPEbIHOAp MUKPOOMbBIK
ungexyuanapovt emoeyoe Konoaraovl. Ocvl acnekm 00UbIHUA OCbl OCIMOIKKe OYpbvlH Oacka
3epmmeynep JCypeiziimeceHOIKmeH, Oy 3epmmey YUIUHOPIIK NIACMUHAOA&bl MaAnoay 20iCiH
konoana omuipvin, INVITRO muxkpobka Kapcel bencenoinicin anblkmay yuin azeratum conyzolides
IMAHOJ HCANBIPALL CHIZLIHOLICLIHLIY, MUKPOOKA Kapcwl Oelcendinicin Oazanay yuwin Jicypeizinoi.
Konuzonuomi azepamym dcanvipakmapulHblly SmMAHOL Col@bIHObICHL anmbli cmaguiokokk, Candida
albicans, Pseudomonas aeruginosa-ea xapcot Mukpobxa Kapcot 6eicendinikmi kopcemmi.
Tyiiin coe3oep: Ageratum conyzoides; 3manon cbl@bIHObICHI;, MUKPOOKA KApCbl OenceHoOiniK;
mepi ungexyusnapwl, Staphylococcus aureus; Candida albicans; Pseudomonas aeruginosa;

YUTUHOPIIK NIACMUHA 20ICI.

B.I'. Buoun Axmasinarx, JI. llpusanaka JIsapamnyau, P. lllanmyram Pamacsamu, [Ixanatdan
N.II.
Kadenpa papmakornosuu u purodpapmanesruku J.@apmanesrudyeckuii komwex CILIA, Poknens,

Ootakamyna-643 001, Tamunnany, Uuaus.

AHTUMHUKPOBHASI AKTUBHOCTbDb 9TAHOJIBHOI'O DKCTPAKTA JIMCTBEB
A3EPATYMA KOHU30JUIAHOI'O
Annomauus
Koowca sensemcsa npucmanuwem o0na MmHo2ux Mukpo6os. IOmu  MUKPOOP2AHUSMbL He

npUudUHAIOm epe()a Koorce, Ha Komopoﬁ OHU 06uma}0m, 00 mex nop, noka yenroCmHoCmb KOMCu He
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KA3AKCTAH ME/THI[HHA ’KOHE ®APMAIIHA 2KYPHAJIBI, 2025 scoin 4-mom
XU mexncoynapoonan nayunas KoHghepenyus moao0wix yueHvix u cmyodenmos «Ilepcnekmuent
pazeumusn Ouo102uu, MEOUYUHBL U hapmayuuy, cOOpHuUK cmamei

OyOem HapywieHa 6 pe3yibmame mpasmvl (CAYYAUHOU UTU XUPYPSUUECKOU), 0240208, NONAOAHUSL
UHOPOOHO20 MeNa Ul NePEUYHLIX KOJCHBIX 3abonesanuil. JIucmos azepamyma KOHU30IUOHOO
UCNONL3YIOMC MECHMHBIMU JCUMENIMU NPU JedeHuu MUKpooHvlx ungexyuil. Ilockonvky panee He
NPOBOOUNIOCH OPY2UX UCCAEO08AHULL D020 PACMEHUs 8 IMOM ACneKme, HaACmosujee Uccie0o8anue
ObLIO NPEONPUHAMO O OYEHKU AHMUMUKPOOHOU AKMUBHOCU YMAHOILHO20 IKCMPAKMA TUCTNbES
Azeratum conyzolides 01 onpedenenus aHmumMukpoOHOU AKMUBHOCMU IRVIIFO ¢ UCNOIb308AHUEM
MEmooa aHAIU3A HA YUTUHOPUHECKOU NiacmunKe. DMAaHoN08blll SKCMPAKM TUCTbe8 A3epamymd
KOHU30IUOHO20 NOKA3AN JYHULIO AHMUMUKPOOHYIO AKMUBHOCMb 6 OMHOUWEHUU 30JI0MUCTO20
cmagunoxoxxa, Candida albicans, cunecnolinol nai0uKu.

Knwouesvie cnosa: Ageratum conyzoides; 5maHono8ull dKCMpAKm, aAHMUMUKPOOHAS
akmueHocmy,; KodcHvle ungexyuu, Staphylococcus aureus; Candida albicans, Pseudomonas

aeruginosa; Memoo l/;l/lﬂuHapult€CKOL7 naacmuHKU.

B.G. Vibin Akshayanath, L. Priyanka Dwarampudi, R. Shanmugam Ramaswamy, Dhanabal
SP
Department of Pharmacognosy & Phytopharmacy, J.S.S. College of Pharmacy, Rocklands,
Ootacamund — 643 001, Tamilnadu, India.

ANTIMICROBIAL ACTIVITY OF ETHANOLIC EXTRACT OF AZERATUM
CONYZOLIDES LEAF

Abstract: The skin is a haven for many microbes. These organisms do no harm to the skin
where they reside, not until integrity of the skin is breached by trauma (accidental or surgical),
burns, foreign body or primary skin diseases. Azeratum conyzolides leaf is used by the local people
for microbial infections. Since, there is no other previous study in this plant for this aspect, the
present study was undertaken to assess the antimicrobial activity of the ethanolic extract of
Azeratum conyzolides leaf for the determination of antimicrobial activity invitro using cylinder
plate assay method. The ethanolic extract of Azeratum conyzolides leaf showed better antimicrobial
activity against Staphylococcus aureus, Candida albicans, Pseudomonas aeruginosa.

Keywords: Ageratum conyzoides; ethanol extract; antimicrobial activity; skin infections;

Staphylococcus aureus; Candida albicans; Pseudomonas aeruginosa; cylindrical plate method.

Kasunpus B., noxrop JI. [Ipusaka asapamnyau, nokrop C.II. Ixanadan

®dakynbTeT papmMakorao3uu u putodapmareBTukn GapManeBTHIECKOTO KoJuTeka nMeHu Jx
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KA3AKCTAH ME/THI[HHA ’KOHE ®APMAIIHA 2KYPHAJIBI, 2025 scoin 4-mom
XU mexncoynapoonan nayunas KoHghepenyus moao0wix yueHvix u cmyodenmos «Ilepcnekmuent
pazeumusn Ouo102uu, MEOUYUHBL U hapmayuuy, cOOpHuUK cmamei

.C.C. (Bxonut B coctaB YHusepcurera x.C.C.C., Maiicyp)

Poknenn, Ootakamynn — 643 001, Tamunnany, Muaaus.

PABPABOTKA U OHEHKA HAHOKOMIIVIEKCA ®JIABAHOUJI0B MEJU IS
BOPbBBbI C 9CTPOI'EH3ABUCUMbBIM PAKOM

Abcmpakm

Hanoxomnnexc meou Ovbln cunmesuposan MemoooM Xelamuposauus U OXapaKmepu3oeau
PA3IUYHBIMU  CHEKMPOCKOnuYecKkumu memooamu, makumu xax Y@, AMP u UK, pazmep u
eMeHmubll cocmag oviiu onpedenervt ¢ nomowpio HR SEM 6 couemanuu ¢ EDAX, a ¢puzuueckue
ceolicmea, makue KaKk memnepamypa niasieHus U cmabuibHOCMyb, ObLIU ONpedeneHbl ¢ NOMOUWbIO
DSC, TGA u Xeta-ananuza. AHMuoKcuOanmHuyo akmugHOCHMb ONPeOeisiu ¢ NOMOWbIO AHANU3A HA
nepeKucHoe OKUCleHue JIUNUO08, NPOMUBOONYXOe8YI0 AKMUBHOCMb INVIlro ucciedoganu ¢
nomowwto SRB-ananuza na 3 paznuyHvlx KiemoyHvlx qunusx paxa wevxu vamku (Hela, SiHa u
ME-180). bviio obnapyscero, umo pasmep NOLYYEHHO20 HAHOKOMNAEKCa meou cocmasisiem 224
HM. Hanoxomnnexc meou npooemMoHCmpuposan camylo GblCOKYIO AHMUOKCUOAHMHYIO U
AHMUICMPOSEHHYIO AKMUBHOCMb NO CPABHEHUI0 CO CMAaHOapmuwvim Keepyemurom. Onpeoenenue
NpOMUBOONYXO0NEB0lU aKmugHocmu invitro ¢ nomowwto SRB-ananuza nokasano noevluienue
yumomoxcuuynocmu 0o 72 yacos (p< 0,05).

Kntouesvle cnoea: Hanokomniekc —Meou;  Xelamuposawue;  CHEKMPOCKONUYECKAs
xapaxmepucmuxka, HR SEM; EDAX; DSC; TGA,; anmuokcudanmuas akmusHocms, SRB-ananu3;
NpOMuUBOONYxoesas akmusHocmn, paxk wevxu mamxu, HeLa; SiHa; ME-180; yumomokcuunocms;
K6epyemuHn.

Kasunpus B, noxkrop JI. Ilpusnka npapammnyau, noxrop C. I1. {xanadan
JIx apMarieBTUKaIBIK KOJUIEIKIHIH (papMakorHo3us xkoHe puTtodapMalieBTUKa (HaKyJIbTeTi

.C.c. (Ix.C. C. C., Maiicop) Poxmann, Ootakamynn - 643,001, Tamunaamy, YHIICTaH.

ICTPOI'EHTI'E TOYEJIAI KATEPJII ICIKIIEH KYPECY YIIIH MbIC
OJIIABAHOUATHI HAHOKEIIEHIH 93IPJIEY )KOHE BAFAJIAY

Anoamna:

Mbic nanokomniexci xenammay 20icimen cunmeszoenoi sxcane yrompaxynein, AMP ocone UK
CUAKMbL 9PMYPI  CNEeKMPOCKONUANLIK d0iCmepMer CUunammanovl, Oauemi MeH 21eMeHMMIK
kypamvt EDAX-nen Oipikmipineen HR SEM apxvinvl anblkmanowl, an 041Ky memnepamypacsl MeH

mypakmoiivlk cuakmol  Qusuxanvix Kacuemmep DSC, TGA owcone Xeta manoayvt apkwlibl
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AHbIKMANobl. AHMUOKCUOAHMMBIK OeNceHOiNiK Tunuomepoiy ackblh MOmMbuley Mandaybl apKblibl
anvikmanowl, INVITRO icikke Kapcovl OenceHOiniei dcamvlp MOUHbL OObIPLIHbIY 3 Mypai
arcacywanvix scenicinoe (HelLa, SiHa sicone ME-180) SRB manoayvl apkwiivl 3epmmenoi. AnbiHean
MbIC HAHOKeweHIHIH monutepi 224 um eKkeHi aHblKmanovl. Mbic HAHOKOMNIEKCI CMaHOapmmol
KBEpYEMUHMEH CAalbiCIMbIPRAHOA eH JHCOapbl AHMUOKCUOAHMMbL  HCIHE ICMPO2eH2e KapCbl
bencenoinikmi kepcemmi. SRB mandayvl apkwlivl invitro icikke Kapcvl OenceHOLliciH anblKmay
YUMoybslmmulLIblKmuly 72 cazamka oeliin scozapwiiazanbii kepcemmi (p< 0,05).

Tyitin ce30ep: mvlc HaHOKeuwleHi, Xerammay, cnekmpockonusnvlk cunammama;, HR SEM;
EDAX; DSC; TGA; anmuoxcudanmmulx 6encenoinix;, SRB mandayvl, icikke Kapcovl 6encenoinix;

arcamuvip mounwl 0owipul; HelLa; SiHa, ME-180; yumoyvimmuliblK, KéepyemuH.

Kavipriya V, Dr L. Priyanka dwarampudi, Dr S.P. Dhanabal
Department of pharmacognosy and phytopharmacy J.S.S.College of Pharmacy,
(A constituent college of JSS University, Mysore)

Rocklands, Ootacamund — 643 001, Tamilnadu, India.

DEVELOPMENT AND EVALUATION OF COPPER FLAVANOID NANOCOMPLEX
FOR TARGETING ESTROGEN DEPENDENT CANCER

Abstract:

The nano copper complex was synthesized by chelation technique and characterized by
various spectroscopic methods like UV, NMR and IR, size and elemental composition was
determined by HR SEM coupled with EDAX and physical properties like melting point and stability
was determined by using DSC, TGA and Xeta Analysis. The antioxidant activity was performed by
anti lipid peroxidation assay invitro antitumor activity was investigated by SRB assay on 3 different
cervical cancer (HeLa, SiHa and ME-180) cell lines. The prepared Copper nano complex was
found to be in the size range of 224nm. The copper nano complex reported highest antioxidant
activity and high Antiestrogenic activity when compared with Standard quercetin. The invitro
anticancer activity using SRB assay showed increased cytotoxicity upto 72h (p< 0.05).

Keywords: copper nanocomplex; chelation; spectroscopic characterization; HR SEM; EDAX;
DSC; TGA; antioxidant activity; SRB analysis; antitumor activity; cervical cancer; HelLa; SiHa;

ME-180; cytotoxicity; quercetin
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Axanyu .P., lxkeianpakam Mbip3a.

dapmarneBTUKAIBIK Tanaay daxkynbreri, uti Tamilnadu JSS ®dapmarus kommemxi

PO3UT'JINTA3ZOHJAT'BI KOCITAJIAPJIbIH KYPAMbBIH AHBIKTAY

Anoamna

Makcamoi: Oapinik 3ammapovly Kayincizoieii Kammamacels emyoeei, HOPMAMuemix
cmanoapmmapobl CaKkmayodzvl HCIHE HCAHA O0PINIK opmynarap meH 6HOIpicmiK npoyecmepee
bauranvicmel Macenenepdi weulyoeei poiine epekule HA3ap ayoapa omulpuin, GapmayesmuKaibly
OHIMHIY canacvlh 0OaKblIayo0agvbl KOCNANApOblY KYPAMbIH AHbIKMAYOLIH 6Cin Kejle JHCAmKaH
Maybi30bLIbleblH 3epmmey. Papmayesmukanvl Kvlzmemmi 23ipiey, oHOIpy JcaHe pemme) Ke3iHoe
O0apinik 3ammapovl Mandayovly HCoHe O01apoazbl KOCHANApOblH KYPAMbIH aHLIKMAYObIH dca
MAaHbI30bl MAHBIZOLLILIZGIH AMAan omin, 0dPLIK 3ammapobly O6Cin Kele HCAMKAH OHOIPICI dHcoHe
HOPpMAMuemix mananmapobl KamaHoamy Hcae0aublHOA OHIMHIY CAnacvlH, Kayincizoiei MeH
MUIMOLNIZIH KAMMAMACHL3 emy YUuliH HAKMbl CAHObLK, MAL0Ay KAdCemmicin aman emmi.

Mamepuanoap men adicmep: 6yn 3epmmeyoe Phenomenex® C18 bazanvin (Ouamempi 250 x
4,6 mm, 5 mMKM) cmayuoHapiavlk ¢haza peminoe KONOAHA OMbBIPLIN, HCOAPLL MUIMOI CYUbIK
xpomamoepagus  (HPLC) a0ici  xondamwinowl. Keinocvimanvl  gaza 1 ma/mun  agvin
AHCLLIOAMObIEbIMEH Depilemin Cy MeH ayemoHUmpuioiy KOCNACLIHAH MYPObl. YIbMPAKYAIH CIYLeH]
anvikmay 228 HM moakvin y361H0bI2bIHOA HCYp2i3indi dcane yneinep 20 MKI UHbeKyus apkulivl
eneizindi. Mynoau HPLC xoughueypayuscel ananumuxkanivlk npoyedypa yulin Kaxcemmi 061y HaHe
CAHOBbIK, MYMKIHOIKMepPOi Kammamacwol3 emeoi. 3epmmeyoe manoay YuiH Ho2apbl muiMoi CYublK
xpomamoepagpus (HPLC) a0ici kondanvinovl. beximineen ¢asza Phenomenex C18 6azanvr 6010061
(Ouamempi 250 x 4,6 mm, 5 mxm). Koirowcvimanovl gaza 1 mu/mun azvlH dHCvlI0AMObIZLIMEH
bepinemin cy MeH ayemoHUmMpUioiy KOCHACLIHAH mYpovl. Yneini eneizy yuin 20 MK1 uHbeKyus
konemi navoananwviiovl. byn HPLC KoHObIp2bICcbl O0AMNCAMObL AHATUMUKANBIK, MAKCAMMap YuiH
Kasicemmi 061y JHCIHe AHLIKMAY MYMKIHOIKMeEPIH KaMmamacol3 emmi.

Homuowcenep: sepmmey poszysacmamun (ROS) npenapammapeinoazel biKmuman KOCHaHbl
2,4-mempaoeoxcuypuounoi (2,4 TD) anvikmayea sxcone canovik anvikmayza oaseimmanzan. ROS
aocone 2,4 TD cunammay ywin HK cnekmpockonusicel KOJNOAHBLIObL, OHbIH CHEKMPIIK
uHmMepnpemayusiapvl Kecmeiepoe Keamipineen. Yaompaxynein cnekmpocxonus 2,4 T/ scone ROS
epiminoinepiniy 100 mxe/mn Yaompaxynein cnexmpiepin Koaoawy apkviivl 228 HM MOAKbIH
Y3bIHObIRBIHOARbL U30COECMUKANLIK HYKMEHI aHbIKmMaosl. Byn moakvlH Y3uIHObI2bl OHbIH JHCAKCHI

CiHYiHe JHCoHe MUHUMANObL Kedepeilepee OAQUlaublcmbl AHbIKMA) Yulin manoanrovl. Ketlinnen
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KOCNAnapovly KYpPamvli AHbIKMAY VUWIH 0Cbl MOIKbIH Y3bIHObIRbIH Konoanamvih HPLC cezimman
a0ici ocacanovl. 3epmmeyoiy maxcamvl 0IPINiK 3ammapovly KAyincizoici MeH canacvli bazanayea
viknan ememin KKK-oa 2,4 T][ anvikmay MmeH CaHObIK AHBIKMAYObIY 6ATUOAYUSLIAHRAH
AHATUMUKATILIK, 20ICTH 23ipiey 0010bL.

Kopvimuinowvi: o6yn sepmmey poszyeacmamunoeei (ROS) 6encendi xocna peminoe 2,4-
mempadeoxkcuypuourdi (2,4 TD) commi anvlkmaowl dicane canowvix mypoe anvikmaosi. Ich Q3B(R2)
Hyckaynapvina catikec azipneneen HPLC a0ici 6encendi papmayeemuranvix unepeouenmme (API)
ocvbl  Oatinanvicmoul Kocnawvl (RI) Oaxviiay xe3inde KapanamubiMObLIbIKMbl, O0dN0IKMI JHCIHE
cezimmanovikmol kepcemmi. Ilomenyuanovl xawyepoceHoik acepdi Kepcememin KYpblLIbIMObIK
manoaynapea — Kapamacmad, — wiekmi — oeneerioeci  miKeHeKkmepee — ApHANAH — CKPUMUHZ
KanyepozenOinikmi anvikmazar sx#cox. byn adic apxvinwt 99,375% ROS sxempaxyusicol anviHobl, o1
2,4 T.c. C., Kocnanapouvly canvl pykcam emineer wiekmepoe 6010vl. Kenmezen usuxa-xumusnvig
a0icmep KOCHnAaHwly KYpulibIMblH pacmaodsl. ROS anvikmay «kesinde cenekmueminik new
ce3iMmandvlKmsl Kepcememin OY1 0anNeN0eHeeH AHATUMUKANLIK MaCiIOl  0api-0apmeKmepoiy
Kayincizoiein 6aeanayoviy muimMoinicin apmmsipa Omulpuin, hapmayesmuKaiblK npenapammapobiy

canacvli 6aKwlIay npoyeoypaiapvlHod yHemi Koioanyea 601aovl.

Axanyuw .P., lkeinanpakam MP.

dakynpTeT (apMaleBTHYSCKOr0 aHak3a, (papMalleBTHYCCKUI KOIUISIDK JSS YT TaMHIHATLY

OIPEJEJIEHUE COJIEPKAHHUS MPUMECEMN B POCUTJIUTA30HE

Annomauus

Ienv: HUzyuumv pacmywee 3nauenue onpeodeneHust COOepICAHUs npumecetl 8 KOHMpOoJe
Kauecmea @hapmayesmuyeckoi npooyKyuu, yoeius ocoboe HUMAaHue e20 poiu 8 obecneueHuu
Oe30nacHocmu 1eKapCmMeeHHbIX CPeoCcms, COONOOEHUU HOPMAMUBHBIX CIAHOAPMOS U pPeuleHUU
npobnem, CEA3AHHBIX C HOBbIMU JIEKAPCMBEHHLIMU — (DOPMYIamMu U  NPOU3BOOCHEEHHBIMU
npoyeccamu. TloOuepkHymv Kpumu4eckylo 6adCHOCHb AHAIU3A  JIeKAPCMBEHHbIX CPeOCms U
onpeoenenust coO0epIHCanus npumecell 6 HUX npu paspabomie, npoussoocmee u pecyiuposaHuul
Gapmayesmuueckoli OesimerbHOCmU, NOOYePKHY8 HeoOX0OUMOCb MOYHO20 KOIUYECTNBEHHO20
ananuza 011 obecneyeHus Kavecmea, Oe3onacHocmu u d¢ghekmusHocmu npoOOYKYUU 8 YCl08UsxX

pacmyuieco 6blnyCKad 1eKapCmeerHblx Cp@()CWlG U yorcecmoveHusl HOpmamueHblx mpe606aHuL7.
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Mamepuanot u  memoovl: B 0aHHOM  UCCIEO008AHUU  UCNONBL30BANCS — Memoo
8bICOK03Ghexkmusroll  sncuokocmuou  xpomamoepaguu (BOIKX) ¢ ucnonvzosanuem Koaouku
Phenomenex® CI18 (250 x 4,6 mm 6 Ouamempe, 5 MKM) 6 Kauecmee HENOOBUICHOU ¢ha3vl.
Ioosudicnas ¢asza cocmosna uz cmecu 600bl U AYEMOHUMPUILA, NOOABAEMbIX CO CKOPOCMbIO
nomoka 1 ma/mun. Y®-oemekyuio npogoounu npu OiuHe 601ubl 228 HM, a 0Opazybl 6600UNU C
nomowvio unvekyuu oovemom 20 mxn. Taxas koughueypayua BOIKX obecneuusaem neobxooumvie
B03MONCHOCMU pa30eleHUs U KOJIUYeCMBeHHOU OYeHKU ONd aHalIumuyeckou npoyeoypvl. B
uccneo0osanuu 01 AHAAU3A  UCHOAB308AICA MemOoO  BblCOKOIDDEKMUBHOU  HCUOKOCHOU
xpomamoepaguu (BOIKX). Henoosudicnoul pazoti cayacunra xonrouxka Phenomenex CI18 (250 x 4,6
mMm 6 Ouamempe, 5 mxm). Iloosudsicnas aza cocmosna uz cmecu 600bl U AyemMOHUMpU.A,
nooasaemvix co CKOpocmvto nomoxa 1 mi/mun. JJemekmupogarue npogoouniocsL npu O1uHe 80.J1Hbl
228 um. /lns 66edenus npodwl ucnonv3osancs oovem unvekyuu 20 mxa. [Jannas yemanoska BOIKX
obecneuusana HeoOX00UMble B03MONCHOCIU pA30eNeHUs U 0eMeKMUuposanus 0isi NPeonoaazaemvlx
AHATUMUYECKUX YeTlel.

Pezynomamul: Hccnedoseanue 0Ovl10 cOCpedOmoueHo HaA BblAGleHUU U KOAUYECHBEHHOM
onpedenenuu 2,4-mempadeoxcuypuouna (2,4TD), nomenyuanvHou npumecu 6 Npenapamax
posysacmamuna (ROS). /s xapaxmepucmuxu kax ROS, max u 2,4TD 6vina ucnonvzosana HUK-
CNeKmpoCcKonus, CHeKMpaibHble UHMepnpemayuu Komopou npueedensvi 6 mabauyax. YO-
CHEeKMPOCKONUsL 8bIABUNA U30COECMUYECKYI0 MOYKY HA ONuHe GOlHbl 228 HM nymem HAN0dCeHUs
Y@-cnexmpos 100 mxe/mn pacmeopos 2,4T)] u ADPK. Dma onuna eoanvl Ovina evibpana 0is
0emeKmupoeanusi Us-3da ee Xopouie2o NOo2N0WeHUs U MUHUMATbHLIX nomex. Bnocnedcmeuu Ovin
paspaboman yyecmeumenvhviii memoo BOIKX, ucnonvsyrowuti smy 0nuny 601Hbl 015 onpeoeseHus
cooepoicanusi  npumecell. Llenvio  uccredosanus  Oviio  paspabomamv  8ANUOUPOBAHHBII
ananumuyeckull Memoo obHapydiceHus u Koauvecmsaennozo onpeoenenus 2,47/ 6 ADK, komopuwiii
cnocobcmeosan bvl oyenke 6e30NaACHOCMU U KA4ecmed J1eKapCmeeHHbIX CPeoCcms.

3akniouenue: 5mo uUccieo008anue YCNeulHo 6blasulo U KOAUYECMBEHHO onpedenuno 2,4-
mempadeoxkcuypuour (2,4TD) 6 kauecmse axmusHou npumecu 6 posysacmamune (ROS).
Paspabomannviii.  memoo BIKX, coomeemcmeyiowuii  pexomenoayusim ICH Q3B(R2),
NPOOEMOHCMPUPOBAT NPOCMOMY, MOYHOCMb U GOCHPUUMHUBOCbL NPU  MOHUMOPUH2E MOl
cesazannol npumecu (Rl) 6 axmuenom papmayesmuueckom unepeouenme (API). Hecmomps mna
CMPYKMYPHBIL AHATU3, CEUOEMeNbCMBVIOWUI 0 NOMEHYUANbHOM KAHYEPOSEHHOM B030elcmeul,
CKPpUHUHZ HA Haludue 3a3y0puH Ha npedelbHOM YposHe He 8blasul KanyepoceHHocmu. C nomoubio
amozo memooa 6wi10 noaydeno 99,375%-noe ussneuenue ADPK, cocmasnawowee 2,4m.o., npu smom

KOIUYeCmeo npumecell HAX00Uliocb 6 OOnycmumslx npeoenax. Mmuozouuciennvie ¢usuxo-
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Xumuueckue memoovl NOOMEepoOund CMpyKmypy npumecu. Imom HpoSepeHHblll AHAIUMU4eCcKUll
nooxo0, npoAsiIAwWUL U3bUpamerbHoCmy U 4yecmeumenvHocms npu gviasieHuu ADK, moocem
Pe2YIAPHO NPUMEHAMbCS 8 Npoyedypax KOHmpOis Kawecmed ¢hapmayesmuyeckux npenapamos,

noevluial Sd)d)eKmMGHOCmb OYEHKU bezonacnocmu J1eKapCcmeeHHblX cpedcme.

Dhanush .R , Jeyaprakash Mr
Department Of Pharmaceutical Analysis, Jss College Of Pharmacy, Ooty Tamilnadu

IMPURITY PROFILING ON ROSIGLITAZONE

Abstract

Objective: To examine the growing significance of impurity profiling in pharmaceutical
quality control, focusing on its role in ensuring drug safety, meeting regulatory standards, and
addressing the challenges posed by new drug formulations and manufacturing processes. To
highlight the critical importance of drug analysis and impurity profiling in pharmaceutical
development, manufacturing, and regulation, emphasizing the need for accurate quantitative
analysis to ensure product quality, safety, and efficacy in the face of increasing drug introductions
and stricter regulatory requirements.

Materials and methods: This study utilized a high-performance liquid chromatography
(HPLC) method with a Phenomenex® CI18 column (250 x 4.6 mm in diameter., 5u) as the
stationary phase. The mobile phase consisted of a water and acetonitrile mixture, pumped at a flow
rate of 1 ml/min. UV detection was performed at 228 nm, and samples were introduced via a 20 ul
injection volume. This HPLC configuration provided the necessary separation and quantification
capabilities for the analytical procedure. The study employed a high-performance liquid
chromatography (HPLC) method for analysis. A Phenomenex C18 column (250 x 4.6 mm in
diameter, 5u) served as the stationary phase. The mobile phase consisted of a mixture of water and
acetonitrile, delivered at a flow rate of 1 ml/min. Detection was performed at a wavelength of 228
nm. Sample introduction utilized an injection volume of 20 ul. This HPLC setup provided the
necessary separation and detection capabilities for the intended analytical purpose.

Results: The study focused on detecting and quantifying 2,4-Tetradeoxyuridine (2,4TD), a
potential impurity in Rosuvastatin (ROS) medications. FTIR spectroscopy was used to characterize
both ROS and 2,4TD, with spectral interpretations provided in tables. UV spectroscopy identified
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an isosbestic point at 228 nm by overlaying UV spectra of 100 ug/ml solutions of 2,4TD and ROS.
This wavelength was selected for detection due to its good absorption and minimal interference.
Subsequently, a sensitive HPLC method was developed using this wavelength for impurity profiling.
The research aimed to establish a validated analytical method for detecting and quantifying 2,4TD
in ROS, contributing to the assessment of drug safety and quality.

Conclusion: this study successfully detected and quantified 2,4-Tetradeoxyuridine (2,4TD) as
a reactive impurity in rosuvastatin (ROS). The developed HPLC method, compliant with ICH
Q3B(R2) guidelines, demonstrated simplicity, accuracy, precision, and sensitivity in monitoring this
related impurity (RI) in the active pharmaceutical ingredient (API). Despite structural analysis
suggesting potential carcinogenic effects, NICKING test screening at the qualifying limit showed no
carcinogenicity. The method achieved a 99.375% recovery of 2,4TD in ROS, with the impurity
quantity falling within acceptable limits. Multiple physio-chemical techniques confirmed the
impurity's structure. This validated analytical approach, exhibiting selectivity and sensitivity in
identifying ROS, can be routinely applied in pharmaceutical quality control procedures, enhancing

drug safety assessments.

Acamoga LI.A., FOnagames 3.A., Aogyxaaukoa H.O.
TamkeHT hapmaneBTUKAIBIK HHCTUTYTHI, TallIKeHT Kanackl, ©30ekcTan PecmyOmrkachl
BUOJIOTUSIIBIK CYUBIKTBIKTAPJIAH BOJITHII AJIBIHFAH ME®EJIPOH
MEH METAM®ETAMUWH/I I'X-MC 9IICIMEH AHAJIM3AEY 9JICTEMECIH
I93IPJIEY
Anoamna

Byn maganaoa cunmemukanvlk nCuxocmumynsamopaap - megeopon men mMemampemamunHiy
Kacuemmepi, COHOQU-aK 01apovl OUONIOUAILIK 00beKmiiepoeH 00NN any JHcoHe CaUKeCmeHOipy
ywin ocozapvt  muimoi - cyuvikmolx  xpomamoepagusacein  (AKCX) manoay a0icin  azipaey
Homudcenepi KenmipineeH. 3epmmey 6apvicblHOa KaW, 33p, 0ayblp CceKindi OUONOCUSIbIK
HbICAHOApPOaH O6NIHIN ANbIHEAH 3AMmMAap CMAHOAPMMblL YA2liepoiy KoeMe2iMeH AHbIKMAI0bl.

3epmmeynepoe azipnreneen 20icmin Hco2apvl 02N0IK NeH Ce3iMmMAalObIKKa ue eKeHOIel aHbIKMAlObL.
Tyiuin ce30ep: meghedpon, memampemamun, CUHMEMUKATLIK —ecipmKi — 3ammap,
Xpomamoepaghus, yblmmsl acep emy, cCOm-meOUuyuUHaIblK capanmama, H#o2apvl MuimMoi CyublKmulK

Xpomamozpagus.

Asamova Sh.A., Yuldashev Z.A., Abdukhalikova N.U.
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Tashkent Pharmaceutical Institute, Tashkent city, Republic of Uzbekistan

DEVELOPMENT OF A METHOD FOR ANALYZING MEFEDRON AND
METAMPHETAMINE, IDENTIFIED FROM BIOLOGICAL FLUIDS, USING THE GX-
MS METHOD.

Abstract

This article presents the properties of synthetic psychostimulants - mephedrone and
methamphetamine, as well as the results of developing a high-performance liquid chromatography
(HPLC) analysis method for their isolation and identification from biological objects. During the
study, substances isolated from biological objects such as blood, urine, and liver were identified
using standard samples. The research has established that the developed method has high accuracy
and sensitivity.

Keywords: mephedrone, methamphetamine, synthetic narcotic drugs, chromatography, toxic

effects, forensic medical examination, highly effective liquid chromatography.

Acamoga LI.A., FOnxnames 3.A., Aogyxaiaukoa H.VY.

TamkenTckuii hapmareBTHUECKUI UHCTUTYT, T. TamkeHTt, Pecybnuka Y30ekucran

PASPABOTKA METOJAUKU AHAJIN3A ME®EJIPOHA U METAM®ETAMUWHA,
BBIJEJTEHHBIX U3 BUOJOTMYECKHUX ) KUJIKOCTEN METOIOM BIXKX.

Annomayus

B Oamnnoii cmamve npedcmaegieHvl CGOUCMBA CUHMEMUYECKUX NCUXOCTMUMYTAMOPOS -
MegheOpona u memamgemamuna, a MmMakKdHce pe3yibmamvl pazpadoOmKu Memood aHaIu3a
8b1COK0I)hekmusHou  dncuokocmuas — xpomamoepagpuu  (BOKX) oOna  ux evidenenus u
uoeHmughuxayuu u3 6uosocUNecKux 00vekmos. B xode uccnedosanus eeujecmsa, gvloeneHHvle U3
ouonocuyeckux 00beKmos, MAKux KAk KpoBb, MOUA U NedeHb, ObliU UOeHMUDUYUPOBAHBL C
NOMOWbIO CIMAHOAPMHBIX 00pa3yos. B uccredosanusx ycmanosieno, umo papabomanHulii Memoo
001a0aem 8blCOKOU MOYHOCBIO U YYECNEUMETIbHOCHBIO.

Knrouesvie cnoea: megheopon, memamghemamun, cuHmemuyeckue HAPKOMUYECKUE
cpeocmea, xpomamoepagus, MoKcuveckoe 6030eucmeue, Cy0eOHO-MeOUYUHCKA dKCnepmusa,

8bICOKOIGDDEeKMUBHASL HCUOKOCMHAS XPOMAMOSPAPDUSL.
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AxkrtyanbHocTh: [lo manHeiM BcemupHO# opraHuzanuy 3ApaBOOXpPaHEHHUS U YTpaBICHUSA
Opranm3anuun O0bennHeHHBIX Haruii mo 6ops0e ¢ HapkoMaHuel W MpOo(HIIaKTHKE TPECTYITHOCTH
(UNODC), 6onee 70% cmepreii, CBA3aHHBIX C BEIIECTBAMU aM(ETaMHUHOBOTO psia, MPOUCXOMASAT
M3-32 HENpPaBUJIBHON JO3WPOBKH, YIOTPEOJEHHUS CMEIIAHHBIX BEIIECTB M HECBOEBPEMEHHOTO
OKa3aHUsI MEIUIIMHCKON rmoMontu[ 1].

Uzyuenue medenpona u meraMmperaMuHa C TOYKH 3PEHHS] TOKCUKOJIOTHYECKONW XUMHUU U
CyIneOHON TOKCUKOJIOTUU B HACTOSIIIEE BpPEeMs SIBIISICTCS aKTyalbHBIM. DTO CBSA3aHO C TE€M, YTO ITH
BELIECTBA OKA3bIBAIOT CUJIbHOE HEHPOTOKCUYECKOE BO3JECHCTBUE HAa OPraHU3M 4YEJIOBEKA, BbI3bIBAs
TSDKENbIE IMATOJIOTUYECKUE W3MEHEHUS B CEPAECYHO-COCYIUCTOM, HEPBHOM CHCTEMax U JAPYrux
BaXXHBIX opranax [2]. B cBs3u ¢ TeM, 4TO UX TO3UKOKMHETUYECKHE U TOKCUKOJAMHAMUYECKUE
CBOMCTBA JO KOHI]Aa HE HU3YYEHbI, B MEIUIIMHCKON MpaKTUKE CYLIECTBYET psija MpodieM B
MPaBUJILHOM BBISIBJICHUU M JICUEHUU CilydaeB MHTOKcuKamuu [3]. B To ke Bpemst B PecnyOnuke
VY30ekucraH Bo3pacTaeT NOTpeOHOCTh B pa3pabOTKe TOYHBIX, HAJIEAKHBIX U BHICOKOYYBCTBUTEIbHBIX
COBPEMEHHBIX AaHAJUTHYECKUX METOJOB [UIS BBIACNEHUS M aHaIM3a OJTHUX BEIIECTB U3
OMOJIOTMYECKHX KUAKOCTeH (KpoBH, MOUM) U TKaHel. [loguepkuBas BaKHOCTh TaAKMX METO/IOB, KaK
BbIcOKOd(pexkTuBHAs  xuakocTHas  xpomarorpadus  (BDOXX), razoxpomarorpadus-macc-
cuektpomeTpust (I'’X-MC) B TOKCHKOJOTMYECKOW XMMHUU U CYyAEOHO-MEIULIMHCKON 3KCIEpTHU3e,
[0Ka3aHo, YTO MpPH HUX NPUMEHEHUH B CyAeOHO-MEAMIMHCKOM OSKCHepTH3€ U KIMHHUYECKOU
MPAKTHUKE B IUArHOCTUYECKHX LIEJIIX MOKHO MOJYYUTh HEOOXOIMMBIE pe3ysbTaThl [4].

[lenpto  uWccrmenoBaHus — fABISETCS  pa3paboTka MeETOoAa aHaimu3a MeQeapoHa U
MeTampeTaMiHa, BBIJEICHHBIX M3 OHOJOTMYECKHX >KUAKOCTEH, METOJIOM TIa30-XpoMaTo-Macc-
CIIEKTPOMETPHH.

Marepuanbl M MeTOAbl. AHAJIM3Bl MIPOBOJAMWINCH HA BBICOKOI((EKTUBHOM KHUJIKOCTHOM
xpomarorpadpe SPD-M20A Agilent Technologies 1260, ocnamenrnom Y®-ngerekropom DAD c
muonmarpuneii LC-20 Prominence. Ilpomecc cOCTOMT W3 YETHIPEXKAHAIBHOTO TPAIMEHTHOTO
Hacoca, IIPEIHa3HAYEHHOTO 1L paboTHI noJ( BBICOKHM JTaBJIICHUEM, Yo-
CHEKTPO(HOTOMETPHUECKOTO JeTeKTopa ¢ AnuHON BoiHBI 190-360 HM, u3MepurenbHOro mpubdopa
"Rheodyne" obbemom 20 MK, MHXKEKTOpa MU Xpomarorpadudeckoil kojoHku. MccnemoBaHus
MIPOBOAMIINCH B CIEIYIOIIUX YCIOBUSAX:

- Xpomarorpaduueckasi crajibHas KOJOHKaA, 3anonHeHHas copoentom Perfekt Sil 300 ODS
C18 c pa3zmepom yactuil 5 MkM, pazmepoM 150 x 4,6 mm;

- moaBwKHasA (a3za: aneToHUTpUwI-0ydepnsiit pactrop (50:50);

- pacxo/ BoccTaHOBUTENbHOMU (azbl - 0,500 mi/muH;
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- 00beM oOpa3ia ams ananuza 20 MKIT;

- JUIMHA BOJIHBI JIETEKTOpA:

- MedeapoH u A 265 HM;

- 256 aM 1 MmetamderaMuHa;

- MPOJAOJKUTENBHOCTD aHaIu3a 12 MUHYT.

Pe3yiabTaThl W BBIBOABI: I pa3pabOTKU MeETOJa BBIJACICHUS aMPETAMHHOB U3
OMOJIOTMYECKHX JKUIKOCTEH HCIOIb30BAIM METOJ AKCTpakiuuu MedeapoHa U mMeramderamMuHa U3
BOJIHOU CpEIbI.

Hnst ananuza B3su 10 M Mouu ¥ 5 M1 KpoBH, J0OaBHIIA 5 MII pacTBoOpa, cojepskaiiero 1
Mr/mi Medenporna U MetampeTaMrHa, ¥ OCTaBHJIM HAa 2 daca. 3aTeM K MOJCIBHBIM 00pasiam
noGasisuii OydepHbIif pacTBOp, MPUTOTOBJICHHBIN C MOMOIIBIO pacTBopa (ukcanana ¢ pH 4,01 u
ycranapnuBanu pH 4,0. K cmecsam goGasmsuin 2 mn 25% pactBopa cynbdara ammonust u 10 mi
STUJIAIeTaTa U BCTPSAXUBAIU B TeueHue 10 MUHYT Ha MEXaHUYECKOM BCTpsXUBATENE. 3aT€M €ro
nenTpudyrupoBasiv B reueHue 5 MuHyT (3000 06/MHUH) C ETBIO0 OCAXKICHUS OCITKOBBIX BEIICCTB B
cmMecu. M3 BOJHOrO closi OTHAENSAJIM OPraHUYECKUWM CIIOHM, OCTaBIIMKCS BOJHBIA  CJIOU
3KcTparupoBaiu eme 2 pa3za 10 mi 3THianerara u 3aluBajll OPraHUYECKU CI0W. DTHIIaleTaTHbIE
OKCTPAKThl OOBEAWHSIN, TPOMYCKATU Uepe3 (UIbTPOBAIBHYIO OyMmary, cojepamyo 5 T
0e3BOJIHOM coiu cynb(dara HATPHS U MPEIBAPUTEIILHO CMOUYCHHYIO PACTBOPHUTEIIEM, M BHIITAPUBAIIH
bunabTpaT 10 Cyxoro ocratka. [[is pacTBOpeHHs Cyxoro octatka B 5 mi 96% 3THIOBOTO CriupTa U
OYHUCTKHU OT MOCTOPOHHUX BEIIECTB METO0M TOHKOCTOWHOM Xpomarorpaduu (TCX) usz Hero B3smu
1 MJI ¥ IOMECTUIIM Ha CTApPTOBYIO JIMHUIO XpoMaTorpaduuecKkoi IIACTUHKHU. 3aTeM MPOBOIMIN
XxpomatorpadupoBaHuie B KaMmepe, cojepraiieid cmech 25% pacTBOp 3THIIOBOTO CHUpTa-aMMHUaKa
(100:1,5), BeickabnuBanu COpOCHT M3 00JIACTH Ha MIACTHHKE M AIOUPOBAIH €r0 2 MJI 3THIOBOTO
cnupTa. DiyaT (QUIBTPOBAIM B MEpHYI Koj0y emkocThio 10 mu M poBogwin 10 MeTkH 96%
STUJIOBBIM CITUPTOM. XpoMaTorpapuyecKyd OUUIEHHOE U3BIICUCHUE aHAIM3UPOBAIK MeToaoM [ X-
MC, omnMcaHHBIM BBIIIIE.

PC3YJ'ILT3.TBI MPEACTABJICHBI B CJICAYIOIIUX PUCYHKAX 1-2
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Pucynok 1. Xpomatorpamma medenpona (a) u meramperamusa (0), BbIICJCHHBIX U3

KPOBH
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Pucynok 2. Xpomatorpamma medeapona (a) u Mmeramgeramuna (0), BbIIeJICHHBIX U3
MOYH

[Ipn cpaBHeHMM pe3yJibTaTOB, MOJIYYEHHBIX IPH aHAJINW3€ MOJENbHBIX OOBEKTOB CO
CTaHJAapTHBIMU OOpa3laMH BEIIECTB, OBLJIO OOHApPYKEHO HAJWYME MAacC-CIEeKTPOB M HMOHHBIX
(bparMeHToB, XapakTepHbIX U1 MedeapoHa U MeTaMpeTaMHHA.

[TomyueHHble pe3yabTaThl MOKa3aJu, 4yTo paspaboTtanHelii Mmerox BOXKX ans onpenenenus
Medenpona u meramperamMuHa B OHOJIOTHYECKHUX OOBEKTaxX SBISAETCS BBICOKOCEIEKTHBHBIM,
YYBCTBUTEIBHBIM U OBICTPHIM. BO3MOXKHOCTH ompeneneHusi HeOONbIINX KOJUYECTB aM(peTaMUHOB

U UX MeTabOJIUTOB C IMOMOIIBbIO 3TOr0 METOAa HMECT AaKTYaJIbHOC 3HAYCHUC JJIA cyz[e6Ho-

XUMHYECKON IKCIIEPTHU3BI.
Jluteparypa:

1. UNODC (United Nations Office on Drugs and Crime). World Drug Report

2023https://www.unodc.org/unodc/en/data-and-analysis/world-drug-report.html.
140



https://www.unodc.org/unodc/en/data-and-analysis/world-drug-report.html

KA3AKCTAH ME/THI[HHA ’KOHE ®APMAIIHA 2KYPHAJIBI, 2025 scoin 4-mom
XU mexncoynapoonan nayunas KoHghepenyus moao0wix yueHvix u cmyodenmos «Ilepcnekmuent
pazeumusn Ouo102uu, MEOUYUHBL U hapmayuuy, cOOpHuUK cmamei

2. EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). European Drug

Report 2023. https://www.emcdda.europa.eu.

3. 3. lversen, L. (2010). Designer drugs and the Neuroscience of Substance Abuse.

4. - Hayyno 00OCHOBaHHBIN aHAIM3 BIUSHUA Me]eIpoHa U MOJA0OHBIX BEIIECTB Ha ()YHKIIHIO
mo3ra u wux Tokcukomoruu. Journal of Psychopharmacology, 24 (7), 1085-1087.
doi:10.1177/0269881110376652/

5. 4. Simmler, L. D., Buser, T. A., Donzelli, M., et al. ®apmakonornyeckas xapaKkTepuCTHKa
nu3aiiHepcKUX KaTHHOHOB IN Vitro. British Journal of Pharmacology, (2013) 168 (2), 458-
470. doi:10.1111/j.1476-5381.2012.02145UNODC (United Nations Office on Drugs and
Crime). World Drug Report 2023.

6. Darke, S., Kaye, S., Duflou, J., & Lappin, J. (2020). Methamphetamine-related fatalities in
New South Wales, Australia: a national toxicological review.Addiction, 115(3), 436-—
443.d0i:10.1111/add.14892.

7. FOnpames 3.A., Ab6ayxamukoBa H.Y. Pa3paboTka MeToq0B 3KCTpakiuu MedenpoHa u3
BOAHOM cpenpl//JKypHan HaydHBIX HCCIEA0BaHUN U UX pemieHuii, (2025).4 (02), C.113-117.

8. IOnpmames 3.A., AGayxanukoBa H.Y. PazpaboTka MeTof0B 3KCTpakiuu MedeapoHa us3
BonHOW cpenpl// COopuuk crareii VIII MexmyHapoqHOH HaydHO-TIPAKTHUECKOW KOH(EpeHINH
"AOy Anu M6un CruHa u MHHOBaIMU B coBpeMeHHoM (apmarneBtuke.” - C. 58-59.

9. Onnames 3.A., A6ayxamukoBa H.Y., IlpumyxamenoBa X.M. Pa3paboTka MmeTonoB
HKCTPAaKLUMU MeTaMpeTaMuHa M3 BOAHOM cpenbl//MexayHaponHas 79-s HayyHO-TIpaKTHYecKas

koH(pepeHums "JlocTwkeHuss (QyHIAMEHTANbHOM, NPUKIATHOW MEIWLMHBI W Qapmanuu,” T.

Camapxkany (Y30ekucran)., 2025 C 22-23.

onarap Cymmura Apymyram, C. Ilpusaxapmmau
dapmakorHosus xoHe ¢putodapmarus kadeapacel, JSS dapmanus kosemki, JSS xkorapsl O11iM

YKOHE FBUIBIMU 3epTTeynep akaaemusicol, YTu - 643001, Tamunnany, YHaicras.

OCIMJIK TEKTEC TAJJAKTOTEH/II IPENMAPATTAP/IbI ’)KETKI3Y )KYWEJIEPIHIH,
KAHA BYBIHbBI: KAYIHICI3AIKTI, BUOKETIMAIJIIKTI KOHE KIIMHUKAJIBIK
TUIMALJIIKTI APTTBIPY

Anoamna
Jlakmayus scemkinixcizoiei aHamvly O0eHCayIvlebl YuiH npobiema 0601vln madwliaowvl, Oy

emuilek emizyoi epme mokmamyza oKeneoi. JJomMnepuooH dwcane MemoOKIONpAMUO CUAKMbL
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GapmakonocusnblK 2anakmozeHOiKk azeHmmep mMuimoi, 0ipax dcanama acepiepmeH UIeKMmen2eH.
Phyllanthus niruri, payemo3owr cnapoca, Trigonella-foenum graceum oswcone Foeneculum vulgare
CUSIKMbL  OCIMOIK — 2AaKMO2eHOepl  CMAaHoapmmol  2a1aKmo2eHOepOly JCaHama acepiepine
batiianvicmel KebOipek manviman. bipax kebinece onapovly epiciwmici, me3 bvlObIPAYbL JHCIHE
ouosicemimoiniei Hawap 6018aHOLIKMAH 01apobl Koadany wekmeyai 6ondvl. Ocviiatiua, PubMed,
SCOPUS oicone Science direct-men nponakmuH, ocCiMOIK 2anakmozeHoepi, aunocomaniap,
HAHOMEXHONO02UANAD CUSAKMbL Kiim c630epoli KOIOAHA Ombvlpbln, COHebl bacwvlibimoaposl (2020-
2025) manoay apxwiivl a0ebuemmepee dican-dicakmol wiony ohcacanovl. CoHevl 3epmmeyinep
KepcemkeHoel, Oy1  (apMaKkoKuHemukaivlk  Kedepeinepldi — JceHy — YuliH — JUNOCOMANAp,
Gumocomanap, HAHOIMYNbCUALAD HCIHE HAHO2ENbOep CUAKMbL HCAHA OVbIH dHcemKizy dcylenepi
azipnenyde. bByn oicyiienep mypakmolivikmsl apmmuolpy, ACKA3AH-IUEK IHCOJOAPLIHLIY CIHYIH
Jrcakcapmy dicoHe OaxvliaHamviy OOcamy apKblivl 003AHLIH 632eplimiciH memeHoemy Ke3iHoe
MAKCUMAanovl mepanesmix muimoinikmi Kammamacwls emeodi. CoHviMeH Kamap, OY1 HCemKxizy
Jcylienepiniy evlivimu  Heeiz0emeci npoaakmutn peyenmopwsi, EGFR peyenmopwvl ocone D2
AHMA2OHUCMIK Peyenmopuvl CUAKMbL MOJLEKYIANbIK MAKCAMMApObl HAKMbLIAY APKbLIbl Kyuletiminol.
Llllon meouyuHacvl MeH HAHOMEXHONIOSUAHLIY YULeCiMi AHAHBIY OEHCAYNbIRbIH CaKmayoazvl
PEBONIOYUSIBIK JHcemicmik 601bin mabwliaowvl. Araiida cmanoapmmayaa, Hannail OHOIpicKe JHcaHe
pemmeyuiinepoi MaKynoayea OaianblCmol Maceneiep weiime2er KytuiHoe Kaabln omoip.

Tyitin co30ep: ocimoik eanaxmozenoepi, NPOIAKMUH, TUNOCOMANAD, HCEMKI3Y HCYUeCi.

loaarap Cymmuta Apymyram, nokrop C.IlpusaxapmumHu
Kadenpa papmakornozun u purodapmarnmu, GapmarieBTuueckuii kowiemx JSS, akagemust

BhICIIIEr0 00pa30BaHUs M Hay4HbIX uccienoBanuii JSS, Ytu- 643001, Tamunnany, Uaaus.

HOBOE IIOKOJIEHUE CUCTEM JJOCTABKH I'AJTIAKTOI'EHHBIX ITPEITAPATOB
PACTUTEJBHOI'O NPOUCXOXKIEHUSA: TIOBBILNEHUE BE3OITACHOCTMU,
BUOJOCTYIMHOCTHU U KIMHUYECKON Y®PEKTUBHOCTH

Annomauus

Heoocmamounocmy nakmayuu aensiemcs npoobremou 0as 300p06bs Mamepu, KOmMopast
npueooum K pawHemy NpeKpawjeHulo  2pyoOHO20  6CKApMaueaumus. B mo  epema  kak
dapmaronozuueckue 2anakmozeHuvie cpeocmed, maxue Kak OOMNEepUOOH U MemoKIONpamuo,
agppexmuenvl, HO ocpaHuyeHbl nobouHvIMU IPpekmamu. Pacmumenvuvie canakmozenvl, maxue

kax Phyllanthus niruri, acnapacyc kucmesuonwiii, Trigonella-foenum graceum u Foeneculum
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vulgare, nonv3ytomcsa 6onvuieli NONYIAPHOCMbBIO U3-3a NOOOUHBIX IPhekmos cmaHOapmHbIX
eanakmoeenos. Ho uacmo ux npumenenue ocpanuuusanocv u3z-3a NiIOXoU pPACMEOPUMOCHIU,
ObICMPO20  pasznodiceHus U NA0XOoU oOuodocmynHocmu. Taxkum obpazom, Ovll  nposedeH
8cecmoporHull 0030p aumepamypvl nymem omoopa nociednux nyoauxayui (2020-2025 22.) u3
Pubmed, SCOPUS u Science direct ¢ ucnonvzoganuem maxux KilOYesblX Cl08, KAK NpPOIAKMUH,
pacmumenbHvle  2alAKMO2EHbl,  JUNOCOMbl,  HaHomexnonoeuu. Hedaenue — uccrnedosanus
noKaszvlearom, 4mo O0jisi NPeoOOSeHUsL DMUX PAPMAKOKUHEMUUEeCKUX 6apbepos pa3padbamuleéaomcsi
cucmembl 0OCMABKU HOB020 NOKOJEHUS, MaKue KAK JAUNOCOMbL, (DUMOCOMbL, HAHOIMYIbCUU U
HaHozenu. dmu cucmemvl 0becneyusarom MAaKCUMAIbHYIO Mepanesmuyeckyio 3ggpexmuenocms
npu OOHOBPEMEHHOM CHUNCEHUU BapuabenbHOCmU 003bl 3d Cuem NOo8blueHUs CMAOUTbHOCU,
VAYYUEHUST BCACLIBAHUSL 8 JCEYOOUHO-KULUEYHOM MPAKme U KOHMPOIUPYEMO20 8blCE0OOICOCHUSL.
Kpome moeo, nayunoe obocnosanue smux cucmem OOCMABKU ObLIO NOOKPENNEHO GbIACHEHUEeM
MONEKYJIAPHLIX MUlleHell, makux Kak peyenmop nponakmuna, peyenmop EGFR u peyenmop-
anmaeonucm D2. Couemanue ¢humomepanuu u HAHOMEXHONOSULL SGAAEMCA PEBOTIOYUOHHBIM
docmudiceHueM 6 obOnacmu oxpamsl 300pogvs mamepu. (OOHAKO OCMAOMCA HepeuleHHbIMU
npobnemvl, C8A3aHHBIE CO CMAHOApmMu3ayuell, MACCO8bIM HPOU3BOOCMEOM U 0000peHuem
PpecyIupyIouux Opeaos.

Knwouesvie cnosa: Pacmumenvuvie eanaxmoeenvl, NpOLAKMUH, JTUNOCOMbI, CUCHEMA

00CMABKIU.

Sholagar Sushmitha Arumugam, Dr.S.Priyadharshini
Department of Pharmacognosy and Phytopharmacy, JSS College of Pharmacy, JSS academy of
Higher education & Research , Ooty- 643001, Tamilnadu, India.

NEXT GENERATION DELIVERY SYSTEMS FOR HERBAL GALACTOGOGUES:
ADVANCING SAFETY, BIOAVAILABILITY AND CLINICAL EFFICACY

Abstract

Lactation insufficiency is a maternal health issue which leads to early cessation of
breastfeeding. While pharmacological galactogogues like Domperidone and Metoclopramide are
effective but constrained with side effects. Herbal galactogogues like Phyllanthus niruri, Asparagus
racemosus, Trigonella- foenum graceum, and Foeneculum vulgare are more popular due to side
effects of standard galactogogues. But frequently restricted their use due to poor solubility, rapid

degradation and poor bioavailability. Thus ,a comprehensive literature review was conducted by
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screening recent publications ( 2020-2025) from Pubmed, SCOPUS and Science direct using
keywords like prolactin, herbal galactogogue, liposomes, nanotechnology. Recent studies suggest
that to overcome this pharmacokinetic barriers next generation delivery systems like liposomes,
phytosomes, nanoemulsions and nanogels are being developed. These systems maximize therapeutic
efficacy while reducing dose variability by improving stability , improve gastrointestinal absorption
and enabling controlled release. Further, the scientific justification for these delivery systems has
been strengthened by the elucidation of molecular targets like prolactin receptor, EGFR receptor
and D2 antagonism receptor. The combination of herbal medicine and nanotechnology is a
revolutionary development in maternal health care. However, challenges remain regarding
standardization, large scale-production and regulatory approval.

Keywords: Herbal galactogogues, Prolactin, Liposomes, Delivery system.

SAmyna K*1, JI [Ipusinka /{Bapamnyaul, Ixanadan C P1, lllanmyram P2
dapmakoraosust 6emimi, JSS Dapmanmst Komnemxki, JSS Xoraper binim XKone 3eprrey
Axanemusicel, Oty, Hunrupuc, Tamunnany, YHaicTaH.

TIFAC CORE HD, ®apmakornosus Kadenpacer, JSS @apmanus Komnemki, JSS Xoraper binim

XKone 3eprrey Akanemusicel, Oty, Hunrupuc, TamunHany, YHaicTaH.

JIHOTEOJIMHMEH TOJITBIPBIUITAH JIMITUATI KOIITPINIKTEP: IICOPUA3/IbI
EMIEYT'E APHAJITAH IIEPCIIEKTUBAJIBI HAHOTEPAIIUAJIBIK KYPAJI

Anoamna:

Anvikmama:  Ilcopuasz-kepamunoyummepoiy — 2unepnpoiu@epayusicolMer  JcoHe  UMMYHObIK
AHCACYANAPObIY  UHGUILMPAYUACLIMEH — CUNAMMANAMBIH  CO3bLIMANbL,  UMMYHOBIK-0e10a10blK
0epMamonocusvlK aypy, OnAuwKa ncopuasviubiy ey kon mapazau kepiuici. Kopmuxocmepouomap,
d dapymeniniy ananoemapol, Hcyuenix UMMYHOCYRPECCAHMMAP HCaHe DUOLOLUSTBIK NPenapammap
cuskmol  Oacmypni emoey 20icmepi  JHCYUENiK  YbIMMBLILIKNEH, JiCUl  KaumaiauyiapmeH,
nayueHmmepoiy HAWap CoUKeCMIZIMEH JHCIHE HCOAPbl WbIEbIHOApMeH uekmenedi. JlromeonuH,
AHMUOKCUOAHMMDBIK, KAOLIHYEA KAPCbl HCIOHE UMMYHOMOOYIAYUANLIK Kacuemmepi 6ap ocimOik
mekmec (DLABOHOUO eMOIK NOMEHYUandbl Kammamacwlz emeodi, Oipax Hawap epiciuimicimeH,
memen  OUONCEMIMOINICIMER  JHCOHE  JHCLLIOAM Memaboausmimen wekmeneoi. Jlunocomanvix

Hanokemipmekmep Ouoyiiecimoinici MeH 2uopopobmel MONEKYAANAPObl  UHKANCYAAYUSALAY
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KabOinieminiy apkacvlHOad 0Cbl KUbIHOBIKMAPObl JHCEeHYOIH MUiMOi CmMpameusicol KaMmMAamdacsl3
emeoi.

Makcamot: Biswex ncopuasvih emoeyze apHalean Hcaya HaHOKapvep Hezisinoe2l dcylie peminoe
JIIOMEONUHMEH MOIMBIPLIAZAH TUNOCOMANAPObL I3Ipiey JHcone 6aganay.

Aoicmeme:. Jllomeorunmen MOAMbIPLLIEAH TUROCOMANAD MOOUDUKAYUATAHRAH UHbEKYUS 20iCiMeH
acacanovl dicone Box—Benken Design (BBD) kemezcimen ommatinanovipuliovl. Xoaecmepunuiy
menuepi, bemmik-oencenoi 3ammapovly KAMbIHACLL JHCIHE aApaiacmvlpy Y3aKmvlebl MAaHbl30bl
¢haxmopnap peminoe 3epmmendi, cana ampudbymmapvi peminoe Oonuexmepoiy Moauepi MeH 3ema
nomenyuanvt manoanovl. Cunammama TEM, FTIR ocone DSC romezimen opwvinoanos.
Buonoecusinviy 6azanay hacat xepamunoyummepine in VItr0 manoaynaposr ocone minmyipoin
KYUPBIK NCOPUA3LIHbIY YRICIH natioaiana omeipuin, iN VIVO 3epmmeynepoi Kammolobi.
Homuowcenep: Onmaiuinanovipvliean aunocomanap oOenuiekmepoiy oautemin 283,63 wm, 3ema
nomenyuanvin -18,08 me oicone cehepanvix mopghonoeusnvl  kepcemmi. FTIR ocone DSC
JIOMEONUHHIY MY3aKKa MYCYIH Jicone eKi Kabammovly mypakmvl my3inyin pacmaowl. In vitro
3epmmeynep 00OC npenapamnex  CANbLICMBIPRAHOA  JUNOCOMANLIK — JTHOMEOIUHHIH — JHCOADbI
muimoinicimer 0ozaza mayendi npoaugpepayusiea Kapcovl 6enceHOiikmi, COHOAl-aK HCACYUAIapObly
muimoi ciyyin kepcemmi. IN VIVO 6azanay 5nudepmusiivlk UNEpuiasusnbly aumapivlKmai
MOMeHOeYIH JHcaHe OuPpepenyuayuanvly Kaivlnka Keayin Kopcemmi.

Kopvoimoinowl: Jlromeonunmern moamulpliead JAUNOCOMANLAP NCOPUA3O0bl  emoeyee apHANAH
Kayincis, yHemoi dcoHe muimoi HaHoKapvep He2iziHOe2i mepaneemix macindi 6indipedi, KIUHUKA:A
Oellinel JHcane KIUHUKALBIK ay0apma Yulin Kyumi aneyemi oap.

Tyuinoi cezoep: Jlomeonun, Jlunocomanap, Ilcopuasz, Hanoxappuepnep, Xepeinikmi 0api-

0apMmeKkmepoi HcemKizy

SAAmyna K * 1, JI Ilpusanka IBapamnyau 1, Ixana6ana C P1, llaamyram P2
Otnenenue papMakorHo3un, hapMareBTHISCKUN KoJUieK JSS, AkaeMus BBICIIIEro o0pa3oBaHUs
u uccnenosanuii JSS, Oty, Hunrupuc, Tamunnany, Uaaus.

TIFAC CORE HD, kadenpa dpapmakornosuu, papManeBTHUECKUI Kotemk JSS, akaneMust

BEICIIIEro oOpa3oBaHus u uccienoBanuii JSS, Oty, Hunrupuc, Tamwiaany, Maamst.

JIMIINJIHBIE BOJIABIPU, HAITIOJIHEHHBIE JIIOTEOJINHOM:
MHOTI'OOBEHMAIOIIEE HAHOTEPAIIEBTUYECKOE CPEACTBO AJIAA TEYEHUA
IICOPHUA3A

Annomauusn:
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Onucanue: Ilcopuas ssnsemcsa Haubonee pacnpoCmMpaHenHbiM NposiGleHuemM OnAUeUHO020
ncopuasa,  XPOHUYECKO20 — UMMYHOONOCPEOOBAHHO20 — 0epMAMONI0cUHecKo20  3a001e6anusl,
xapakmepusylowe2ocs eunepnpoaugepayuelt KepamuHoyumos u UH@OUIbMpayue UMMYHHbIX
kaemox. Tpaouyuonnvie Memoovl eueHus, maxKue Kak KopmuKocmepouowl, anaiocu eumamuna d,
cucmemHbvle UMMYHOOENpeccanmovl U OuosocudecKue npenapamsi, O02PaAHU4eHbl CUCEMHOU
MOKCUYHOCMbIO,  Y4ACbIMU — peyuousamu, NIOXolu aoanmayueli NAYUeHmos U  BblCOKUMU
sampamamu. Jlromeonuw, (HragoHOUO pacmumenbHO20 NPOUCXONCOEHUSI ¢ AHMUOKCUOAHMHBIMU,
NPOMUBOBOCNAIUMENLHBIMU U UMMYHOMOOYIUPYIOWUMU — ceolicmeamu,  obecneuusaem
mepanesmu4eckuti  NOMEHYUudl, HO  O2PAHUYEH  NJIOXOU  pPACMEOPUMOCMbIO,  HU3KOU
buooocmynnocmvio U OvicmpuiM  memaboauzmMom.  Jlunocomanvhvie  HAHOKAPOOHAMUbL
obecneuyusarom 3¢hghekmusnyro cmpamecuro npeoodoNeHus SMux npobdiem 0Orazooaps ceoell
buocosmecmumocmu u CHOCOOHOCMU UHKANCYIUPOBAMb 2UOPODOOHBIE MOIEKYIbL.

Ilens: paszpabomka u oOyeHKa JAUNOCOM, 3ANOIHEHHBIX JIIOMEOIUHOM, KAK  HOBOl
HAHOKAPbepHOUL cucmemspl 0Jisl edeHus OIAUEYH020 NCOPUA3d.

Memoodonozus: JIUNOCOMBL, 3anonHeHHble JIromeonurom, OvLIU c030ambl
MOOUPUYUPOBAHHBIM MEMOOOM UHbEKYUU U OnmuMusuposanst ¢ nomoupbio Box—Benken Design
(BBD). Koauuecmgo xonecmepuna, cOOmMHOWEHUE NOBEPXHOCMHO-AKMUBHBIX — GEWECmE U
NPOOOIHCUMENLHOCb CMEWUBAHUS ObLIU U3YUEHbL KAK 6AdNCHble (haKkmopvl, a pasmep Yacmuy u
3ema-nomenyuan ObLIU bLOPAHBL 8 Kauecmee ampudymos kavecmea. Onucanue Oblio 8bINOIHEHO C
nomowio TEM, FTIR u DSC. Buonozuueckas oyewmka exirouana ucciedosanus in Vivo ¢
UCNONb308aHUeM aHalu306 IN VItro na kepamunoyumer hacat u moodenu ncopuasa xeocma mviuiu.

Pezynomamul: onmumuzupoganuvie 1UNOCOMbl nokazaiu pazmep yacmuy 283,63 Hm, 3ema-
nomenyuan -18,08 meé u ceepuueckyro mopghonoeuro. FTIR u DSC noomeepounru nonaoamnue
JIOMEONUHA 6 JIOBYWIKY U cmabuibhoe obpazosanue 08yx cioes. Hccaredosanus In VItro nokaszanu
00303A8UCUMYIO  NPOTUPDEPAYUOHHYIO  AKMUBHOCMb ¢ OoNlee  BblCOKOU  IPDHeKmusHoCmovio
JIUNOCOMATILHO20 JTIOMEONUHA NO CPABHEHUIO CO C80O0OHLIM NpPenapamom, da makxice 0onee
appexmusnoe noerowenue kiemox. Oyenka N VIVO nokazana 3umauumenvHoe yMeHbuUleHUe
2UNEPNIa3UL SNUOEPMUCA U HOPMATU3AYUIO OUGDhDepeHyuposKuL.

Bvi6oo: nunocomvl, 3anonmnennvie Jlromeonumom, npedcmasnsiom coboiu 6e30nacHulll,
IKOHOMUYHBLL U IPPeKmueHbvlll mepanesmuieckuii N00X00 HA OCHO8e HAHOKAPbEPOs OJis 1e4eHUs
ncopuaza ¢ CUNbHbIM NOMEHYUANOM 015 OOKIUHUYECKO20 U KIUHUYECKO20 Nepegooa.

Knrwueewie cnoea: Jliomeonun, nunocomsi, Ilcopuasz, Hanoxkappuepwvl, 0ocmagka mecmuvlx

Jekapcme
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Yamuna K™, L Priyanka Dwarampudi?, Dhanabal S P!, Shanmugam R?
Department of Pharmacognosy, JSS College of Pharmacy, JSS Academy of Higher Education &
Research, Ooty, Nilgiris, Tamilnadu, India.

TIFAC CORE HD, Department of Pharmacognosy, JSS College of Pharmacy, JSS Academy of
Higher Education & Research, Ooty, Nilgiris, Tamilnadu, India.

LUTEOLIN-LOADED LIPID VESICLES: A PROMISING NANOTHERAPEUTIC FOR
PSORIASIS MANAGEMENT

Abstract:
Background: Psoriasis is a chronic, immune-mediated dermatological disorder characterized by
keratinocyte hyperproliferation and immune cell infiltration, with plague psoriasis being the most
common manifestation. Conventional therapies such as corticosteroids, vitamin D analogs,
systemic immunosuppressants, and biologics are limited by systemic toxicity, frequent relapses,
poor patient compliance, and high costs. Luteolin, a plant-derived flavonoid with antioxidant, anti-
inflammatory, and immunomodulatory properties, offers therapeutic potential but is restricted by
poor solubility, low bioavailability, and rapid metabolism. Liposomal nanocarriers, due to their
biocompatibility and ability to encapsulate hydrophobic molecules, provide an effective strategy to
overcome these challenges.
Objective: To develop and evaluate luteolin-loaded liposomes as a novel nanocarrier-based system
for the treatment of plague psoriasis.
Methodology: Luteolin-loaded liposomes were fabricated using a modified injection method and
optimized through Box—Behnken Design (BBD). Cholesterol content, surfactant ratio, and stirring
duration were studied as critical factors, with particle size and zeta potential selected as quality
attributes. Characterization was performed using TEM, FTIR, and DSC. Biological evaluation
included in vitro assays on HaCaT keratinocytes and in vivo studies using a mouse tail psoriasis

model.
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Results: The optimized liposomes exhibited a particle size of 283.63 nm, zeta potential of —18.08
mV, and spherical morphology. FTIR and DSC confirmed luteolin entrapment and stable bilayer
formation. In vitro studies showed dose-dependent anti-proliferative activity with superior efficacy
of liposomal luteolin compared to free drug, along with efficient cellular uptake. In vivo evaluation
demonstrated significant reduction of epidermal hyperplasia and normalization of differentiation.
Conclusion: Luteolin-loaded liposomes represent a safe, economical, and effective nanocarrier-
based therapeutic approach for psoriasis management, with strong potential for preclinical and
clinical translation.

Keywords: Luteolin, Liposomes, Psoriasis, Nanocarriers, Topical drug delivery

Aman Xanpgeasaua*, nokrop C. [lonnycankap
dapMareBTUKAIBIK MpakTuka GaxynbTteTi, JSS dapmarius komnemxki, JSS xorapsl O11iM jKoHE

FBUIBIMH 3epTTeyiiep akaaemusicel, Ootu, Hunrupuc, Tamunnan, YHaicTan

JUABETTIK PETUHOIIATUSIHBI EMJEYT'E APHAJIFAH EMBLICA OFFICINALIS
BUOJIOTI'UAJIBIK BEJICEHAI KOCBIJIBICTAPABIH KEJIJIIK
DPAPMAKOJIOTUSIJIBIK 3BEPTTEYI )KOHE MOJIEKYJIAJIBIK TOK

Annomauusn

O3ekminizi: ouabemmix pemunonamus ([P), kaum ouabeminiy MUKPOBACKYIAPILIK ACKbIHYbI
Kepy Kabineminiy xcozanyvina akenedi. Kanm ouabemin emoeyoe 0acmypni mypoe KoI0aHbLIaAMbIH
JHCOHE AHMUOKCUOAHMMbL JHCIHE KAObIHY2A KApCcbl OUONO2UATLIK 0elceHOl KOCbLIbICMAapblMeH
manviman 0apinik Imoauka [[P-oa aneyemmi emOix acepee ue; 0eceHMeH, OHblH ICepPiHiy He2i3iHoe
AHCAMKAH MOLEKYNANbIK MEXAHUIMOeD MYCIHIKCI3 OONbIN KANaObL.

Maxkcamui: o6yn sepmmey E. officinalis necizei o6uonozusanvly 0Oencenoi KOCbLIbICMApbiH
AHBIKMAY, 01apOblY MONEKYIANbIK MAKCAMMAPbIH AHbIKMAY HCIHe 0ACKaIapoagvl bIKMUMAL acep
emy MexanuzMOepin aHbIKMAy YUliH HCeniliKk papmakonocusausbl Ko10anyea Oazelmmaieat.

Qoicmep:. Oapivievt 84 oOuonozusnviy Oencendi E. officinalis xocvlivicmapvl apmypii
0epeKKoOpLapoOan anblHObl JiCoHe 00aH api manoay ywin 29-0aun cysindi. Maxcammap
SwissTargetPrediction kemezimen anvixkmanovl, anr DR-men oatinanvicmol eenoep GeneCards scone
DisGeNET-men anvinowvl. Bip-bipine caiikec kenemin Hblcanoap manidanowl sxcane PPI nezizei myiiin
peminode aktl 6ap 6ec Hezizei HbICAHObI AHBLIKMAUMBIH Miz0ex apkwvlivl canviHovl. GO dcone
arconodapovt baiivimy PI3K / AKT-men 6aiinanvicmsl cuenanowvix osconroapea AKTI xamuicyvin
anvikmaowl.  Aktl  b6ap  top  KOCbLIbICMAPBIHLIY, —~ MOJNEKYAANblK — Ookunei  Schrodinger

0a20apramacvlHbIy KOMe2iMeH OPLIHOALObL.
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Homuoicenep men mankwinay: oec neeizei maxcam aunvixkmanovi: AKTI, PPARG, SRC, EGFR
aicone MMPY, onapowviy opmanvievt aktl. Joxkune pymun AKTI-0i -9,701 xkxan / monb maHimeH
OAUIAHBICMBIPAMBIHLIH  Kepcemmi, al 0acKa KOCbLIbICmMAp Opmawmid MHCaKblHObIKKA ue, Oy
ouonoeusnwviy 6encendi E. officinalis xocvinvicmapor AKTI apkwviner pi3k/AKT cuenanuzayusicol
apxwlibl DR ke3inde eMOiKk acep emyi MyMKIH eKeHiH Kopcemeoi.

Kopoimuinowt: unmezpamuemi  dceninik  apmaxonocus dHcaHe MOJEKVAANbIK KOHObIPY
manoaynapvt AKTI-0i DR-0eci Opmanvik myiiin peminde 66nin kepcemeoi JicoHe OUOLOUAIBIK
bencenoi E. officinalis kocviiwicmaper  pi3k/AKT — cuenanuzayuscvinvly — nepcnekmusaivl
mooynssmopaapsl - 6oavin  maowiiadvl. byn sepmmey Dr-oe E. officinalis-mi odan api
IKCHEePUMEHMMIK meKcepy2e MeXaHuKauvlK He2is bepeoi.

Tyiin  co30ep: emblica officinalis, Ouabemmix pemunonamus, AKTI, owceninik

dapmaronoaus, monrekynanvlk KoHowvipy, pidk / AKT cuenanusayuscol

Aman KxanaeasBaa*, noxkrop C. [lonnycankap

®daxynpTeT papMaleBTUYECKON npakTuku, @apMarieBTudeckuii komiemk JSS, AkaneMus BbICIIETO

o0Opa3oBaHMs U Hay4HBIX uccienoBanuii JSS, Y1u, Hunrupuc, Tamunuan, Uuaus

CETEBOE ®APMAKOJOTUYECKOE UCCJIEJJOBAHUE Y MOJIEKYJISIPHBIN
JOKHHT BUOJIOTHYECKU AKTUBHBIX COEJJUHEHUIM EMBLICA OFFICINALIS
JIJIA JEYEHUS JUABETUYECKOM PETUHOIIATUA

Annomauusn

Axmyansnocms: /[uabemuueckas pemunonamusi (/[P), muxpococyoucmoe ociodcHeHue
caxapnozo ouabema, npusooum K nomepe 3peHus. OMONUKA 1eKAPCMBEHHAs, MPAOUYUOHHO
ucnonv3yemas 6 JedeHuu ouabema U UBECMHAS ~ CEOUMU — AHMUOKCUOAHMHBIMU U
NPOMUBOBOCNAIUMENbHBIMU buonoeuyecku AKMUGHBLMU COeOUHEHUsIMU, obnaoaem
NOMEHYUATbHLIM mepanesmuyeckum s¢pgpexmom npu JP; 00HAKO MONEKyIapHble MEeXAHU3MbL,

Jgexcauyue 6 OCHoee ee deﬁcmeuﬂ, ocmaronics HesACHbIMU.
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Lenv: Dmo uccnedosanue 6bIIO HANPABILEHO HA UCNOIbL308AHUE CEMESOU papmaKoiocuu Ojis
udenmugpuxayuu Kirouesvix duonocudecku akmusuvix coedunenuu E. officinalis, onpedenenus ux

MOJIEKYIAPHBIX MuleHell u 8bIsICHEeHUs nomernHyuabHblX MEXAHU3IMOE oelicmeus npu ,ZZP

Memoowi: B obweit croscnocmu 84 6buonocuvecku akmusnwix coeounenus E. officinalis oviiu
ussneueHbl U3 pa3iuUdHbIX 0a3 OauHbLIX U om@urbmposanvl no 29 0as OanvHeluwe2o aAHAIU3A.
Lenesvle nokazamenu Oviiu  onpedenenvt ¢ nomowwto SwissTargetPrediction, a eenwl,
accoyuuposannvie ¢ DR, 6viiu nonyuenvt uz GeneCards u DisGeNET. bviiu npoananuszuposarvi
nepexpuléarowuecs muuienu, u oviiu nocmpoenvt UL ¢ nomowwio yenouku, 6 Komopou Ovliu
onpeodenenvl namo ochosHvlx muuterneti ¢ AKTI 6 xkauecmese enasnoeo yzna. GO u oboeawenue
nymei svisisunu yuacmue AKTI 6 cuenanonvix nymsx, ceszannuvix ¢ PISKIAKT. Monexynspuvii

ookune coeounenuti 10p ¢ AKT I 6w évinonnen ¢ nomowwio npoecpammul Schradinger.

Pezynomamut u oocysycoenue: bviiu onpeoenenvl nimv OCHOBHLIX YeLe8blX NOKA3AMeell.
AKT1, PPARG, SRC, EGFR u MMPY, yemmpanouvim uz xomopwvix sensemcs AKTI. Joxune
nokaszan, ymo pymun cesazvieaem AKTI co snauenuem -9,701 kxan/mons, 6 mo epems Kak opyeue
coeouneHuss 061a0arm YMepeHHbIM CPOOCMEOM, YMO YKA3vleaem HA MO, Ymo OUo0I02UdecKu
axmuenvle coedunenus E. officinalis mocym oxazvieame mepanesmuuecxkuii s¢gppexm npu /[P

nocpedcmeom nepedayu cuenanos PISK/IAKT, onocpeoosannvix AKTL.

3aknwouenue: ananuzvl UHMESPAMUBHOU CEMeBoll hapmMaKoIo2uu U MONEKYIAPHO20 OOKUH2A
svioensirom AKT ] kax yenmpanousiii yzen 6 DR u nozeonsrom npeononoscums, ymo 6uonocuiecku
axmuenvle coedunenus E. officinalis sensiomes mnocoobewarowumu moodynsmopamu nepedauu
cuenanos PISKIAKT. Omo uccnedosanue obecneuusaem MexaHUCMu4eckylo OCHO8Y O

OanvHetiuetl sxcnepumenmanvrou nposepku E. officinalis ¢ DR.

Knrwwueswvie cnosa: Emblica officinalis, ouabemuuecxkas pemunonamus, AKTI, cemesas

(apmakonoaust, MOIEKYIAPHbLL 00KUH2, nepedaya cuehnanos PI3K/AKT
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Aman Khandelwal”, Dr S. Ponnusankar
Department of Pharmacy Practice, JSS College of Pharmacy, JSS Academy of Higher Education &
Research, Ooty, the Nilgiris, Tamil Nadu, India

NETWORK PHARMACOLOGY AND MOLECULAR DOCKING STUDY OF EMBLICA
OFFICINALIS BIOACTIVE COMPOUNDS FOR THE TREATMENT OF DIABETIC
RETINOPATHY

Abstract

Background: Diabetic retinopathy (DR), a microvascular complication of diabetes, leads to vision
loss. Emblica officinalis, traditionally used in diabetes management and known for its antioxidant
and anti-inflammatory bioactive compounds, has potential therapeutic effects in DR; however, the
molecular mechanisms underlying its effects remain unclear.

Aim & Objective: This study aimed to use network pharmacology to identify key bioactive
compounds of E. officinalis, determine their molecular targets, and elucidate potential mechanisms
in DR

Methods: A total of 84 bioactive compounds of E. officinalis were retrieved from different
databases and filtered to 29 for further analysis. Targets were predicted using
SwissTargetPrediction, and DR-associated genes were obtained from GeneCards and DisGeNET.
Overlapping targets were analyzed, and PPIs were constructed via STRING, identifying five core
targets with AKT1 as the top hub. GO and pathway enrichment highlighted AKT1 involvement in
PI3K/AKT-related signaling pathways. Molecular docking of top compounds with AKT1 was
performed using Schrodinger.

Results and Discussion: Five core targets: AKT1, PPARG, SRC, EGFR, and MMP9 were
identified, with AKT1 as the central hub. Docking showed Rutin bound AKT1 with a score of -9.701
kcal/mol, while other compounds had moderate affinities, indicating that E. officinalis bioactive
compounds may exert therapeutic effects in DR via AKT1-mediated PI3K/AKT signaling.
Conclusion: Integrative network pharmacology and molecular docking analyses highlight AKT1 as
a central hub in DR and suggest that bioactive compounds of E. officinalis are promising
modulators of PI3K/AKT signaling. This study provides a mechanistic basis for further
experimental validation of E. officinalis in DR.

Keywords: Emblica officinalis, diabetic retinopathy, AKT1, network pharmacology, molecular
docking, PI3K/AKT signaling
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YK 615.9:543.544:543.51:614.8

Hyaaros ¥.T., Aoayxanukosa H.Y., FOanames 3.A.

TamkeHT papmaneBTUKAIBIK MHCTUTYTHI, TalmkeHT Kanacel, ©30excTan Peciybnukacs

ME®EJIPOH MEH METAM®ETAMMHII I'X-MC 9AICIMEH AHAJIU3JAEY
OJAICTEMECIH 93IPJIEY

Anoamna

Byn me3zucme cunmemukanvlx ncuxocmumyasmopaap - megh)eOporn MeH MemampemamunHiy
Kacuemmepi, 01apovl OUONIO2UANLIK 00beKminepOeH DONIn ay HaHe CalKecmeHOIpy MaKcamvlHOa
eaz-xpomamoepagus-macc-cnekmpomempus  (I'’X-MC) manday adicin a3zipney Hamudicenepi
Kenmipineen. 3epmmeyoe KaH, 3dp, 0ayvlp CUaKmvl OUONOSUSIBIK HbICAHOAPOAH OOJIHIN AlbIHEAH
3ammap cmanoapmmsl ya2inepoiy KoMe2iMeH aHbIKmanovl. Opoip 3ammull XpomMamozpagusiibly
WBIHBIHBIY YCMATLY YAKbIMMAPbl JHCIHE MACC-CHeKmpoeei UOH OONIKmMepPIiHiy MaAccachl aHbIKMAObL.
3epmmeynepoe azipneneen a0icmemeHiy JHcozapvl 0N0IK NeH Ce3iMMANObIKKA ue eKeHOiel
AHBLIKMANObL.

Tywin co30ep: megedpon, memamgpemamun, CUHMEMUKANLIK eCIDMKI  KYpanoapbwl,

xpomamoepaqbzm, MOKCUKAJIbIK ocep, com-meduuuHaﬂbm capanmama.

Pulatov U.T., Abdukhalikova N.U., Yuldashev Z.A.

Tashkent Pharmaceutical Institute, Tashkent, Republic of Uzbekistan

DEVELOPMENT OF A METHOD FOR ANALYZING MEFEDRON AND
METAMPHETAMINE BY THE GX-MS METHOD.

Abstract
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This article presents the properties of synthetic psychostimulants - mephedrone and
methamphetamine, and the results of developing a gas chromatography-mass spectrometry (GC-
MS) analysis method for their isolation and identification from biological objects. In the study,
substances isolated from biological objects such as blood, urine, and liver were identified using
standard samples. The retention times of the chromatographic peak of each substance and the mass
of the ion fragments in the mass spectrum were determined. It was established that the method
developed during the research has high accuracy and sensitivity.

Keywords: mephedrone, methamphetamine, synthetic drugs, chromatography, toxic effects,

forensic medical examination

IIyaaros ¥.T., Adoayxaiukosa H.Y., FOanames 3.A.

TamkenTckuii hapmaneBTHUECKU HHCTUTYT, T. TamkeHT, Peciybnuika Y30ekucran

PABPABOTKA METOJIUKU AHAJIN3A ME®EJIPOHA U METAM®ETAMUHA
METOAOM I'X-MC

Annomauus

B oannom mesuce npeocmasnensi ceoticmea megeopona u memampemamuna, a makice
pesyibmamysl  paspabomKu  MemoOuK —aHAIU3a MemoOOM 2a3080U  XPOMAMocpapuu-macc-
cnekmpomempuu  (I'’X-MC) ona udenmughuxayuu u ux uU30IUPOBAHHLIX U3 OUOJIOSUYECKUX
00vexkmos. Hccnedyemvle 6ewjecmea 6blO€IeHHO20 U3  OUONOSUYECKUX dcuoKocmeti, OblLiu
UOeHMuUYUPOBaHvl Nymem CPaAGHEeHUU UX CO CIMAHOAPMHLIMU 00PA3YAMU.

OnpedeneHvl 8pems YOePHCUBAHUS XPOMAMOSPAPUUECKO20 NUKA KAHCO020 Geuecmsed U
Macca 0CKONIOYHLIX UOHOB 8 MACC-Chekmpe. B ucciedosanuax yCmanosieHo, Ymo paspadomanubiil
Memoo obaadaem 8blCOKOU MOYHOCMbBIO U YY8CMBUMETLHOCMBIO.

Knrwouesvie cnosa: megeopon, memampemamun, cunmemuyecKue HapKomuieckue cpeocmada,

Xpomamozpagus, mokcuueckoe gozoelicmaue, cy0eOHO-MeOUYUHCKAsL IKCNEPMu3da.

AKTyaJbHOCTh padoThi: B mocnenHue rofsl BO BCEM MHUpE HAOMIOAAETCS PE3KHU POCT
HE3aKOHHOTO PaCIpOCTPAHEHUS U 3J0YMOTPEOICHUS TICUXOAKTHBHBIMHU BEIIECTBAMH, B YaCTHOCTH,

HAapKOTUYCCKHUMHU CPEACTBAMH, OTHOCAIIUMUCA K I'pYyIIEC CUHTETUYCCKUX aM(i)eTaMI/IHOB, BKJIFOYasda
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MedenpoH U meramderamuH. biarogaps CBOMM CHIIBHBIM TNCHUXOCTUMYJIHMPYIOIIUM CBONCTBaM,
OBICTPOMY BO3JICMCTBUIO U OTHOCUTEIBHOM JICLIEBU3HE, OH 0COOEHHO HOMYJISIPEH CPEIN MOJIOEKH.
OTO cO3[1aeT cepbhe3Hble NMPOOJIEMBbl HE TOJNBKO JJS COLMAIbHO-?KOHOMHUYECKMX, HO U Ul
PabOTHHUKOB 3IPaBOOXPAHEHUS U MIPABOOXPAHUTEILHBIX OpraHoB [ 1, ¢ 19-22].

CornacHo JaHHBIM, OITyOJIMKOBaHHBIM EBpONECKUM IIEHTPOM 10 MOHUTOPUHTY HAPKOMAHUHU
u 3aBucumoctu EBpomeiickoro Coroza (EMCDDA) B 2023 roxny, Toneko B EBpore B 2022 romy
Oosiee 6 MIJIJIMOHOB Y€JIOBEK YHOTPEOIISAIN CHHTETUYECKUE CTUMYJIATOPBl B TEUEHUE CBOEH JKU3HU
[2, c 9-11].

Lesblo ucciegoBaHus sSBIsIeTCs pa3paboTka MeTo1a aHanu3a Medeapona u MetamperamuHa
METOOM Ta30-XpOMaTO-MacC-CIIEKTPOMETPHH.

Metoabl U npHeMbl. DKCIIEPUMEHTHl MPOBOJMINCH HAa Ia30XpOMaTO-Macc-CIHEKTPOMETpPE
"XEVO Ta-GC/GC-8890." Bpems aHanmm3za cocTaBus 25 MuUHYT. i1 IPUTOTOBICHUS PacTBOpa
CTaHJApTHOTO 00Opa3la Ka)KI0€ BEIISCTBO B3BEIIMBAJIH B TOYHOM KOJHMYECTBE (5 MT), HABECKH
MEPEHOCHIIA B MEPHYIO KOJI0Y BMECTUMOCTBIO 25 MJI, pacTBOPSUIN B 5 M1 96% 3TUIIOBOrO CIUPTA U
3aTeM JIOBOJMIIM pacTBOpUTENIEM A0 METKH KoJyiObl. OOpa3ibsl B oObeme 1 MKI M HampaBWwid B
KOJIOHKY XpomMaTorpada.

PesyabTaThl: Ha XpoMaTorpaMMe MOSBUIUCH NUKH C BpEMEHEM yaep:kuBaHus 5,84 u 3,69
MHUHYT, KOTOpbIE ObLIH WACHTU(HUIMPOBAHBI Kak Me(enpoH U MeTaM(peTaMHH, COOTBETCTBEHHO. B
Macc-CleKTpe 00pa30BaluCh OCKOJIOYHBIE MOHBI MedeapoHHoro (parmenta ¢ maccoit 30, 58, 65,
77, 91, 134 m/z, cooTBeTCTBYyIOIIME NMHKaM Ha XpoMaTorpamme, M HOHBI MeTaM(eTaMHHHOTO
dparmenta ¢ maccoit 30, 58, 65, 77, 91, 134 m/z. TlonyueHHBIE XPOMATOTPAMMBI U MaCC-CIIEKTPBI
MedenpoHa W MerampeTaMHHA CPaBHHMBAJIM C IIOKa3aTeNsIMH B 0a3e JaHHBIX KOMIBIOTEPHOU
O6ubIMOTeKH U OBUIO YCTAaHOBIIEHO, YTO UX CTPYKTypa COOTBETCTBYET CTPYKType MedeapoHa H
MeTaMmperaMuHa.

3akirouenune: B pesynbTare npoBeneHHBIX pabOT pa3paboTaHa METOJMKA aHajau3a C
ucnonp3oBanueM Metoga ['X-MC mns uaeHTH(UKAUM CHHTETUYECKHX IICHXOCTHMYJISTOPOB
MedenpoHa u MetamderamuHa. B Xome wucciemoBaHUs BpeMms yAep)KaHUS THKOB Ha
XpoMaTorpaMMme CTaHAapTHOTo oOpasia MedeapoHa u Mmeramperamuna coctaBuiio 5,84 mun u 3,69

MHH, COOTBETCTBCHHO.

Jluteparypa:
7. UNODC (United Nations Office on Drugs and Crime). World Drug Report 2023.
8. EMCDDA (European Monitoring Centre for Drugs and Drug Addiction). European

Drug Report 2023. https://www.emcdda.europa.eu.
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Cpupam IIpaBunl, lemarupu Jukmmrl™
dapmarieBTUKIBIK XuMHs KadenpaceiabiH 1-0emimi, JSS dapmanus Koutemxi, Maiicypy,
JSSAHER, Kapnaraka — 57001.
1* dapmanesTukanbik Xumus Kadenpacemsig JouenTi, JSS @apmanus Komnemxi, Maiicypy,

JSSAHER, Kapnaraka — 57001

IHOTEHHUAJIAbI TYBEPKYJIE3I'E KAPCBI ATEHTTEP PETIHIE )KAHA S MYLIEJII
IF'ETEPOLHUKJIAI TYBIHABIJIAP/IBI ’/KOBAJIAY, CUHTE3JAEY, CUIIATTAY KOHE
KPEMHMIJIE 3EPTTEY

Anoamna

Tybeprynes Muxobaxmepusiiapvinan myvinoazan mybepkynes (TVYBEPKYIIE3) ani kynee
Oellin Kon 0apice MO3IMOI WMAMMOAPOLIH KOOeliMeH Kyuelemin 0eHCayIblK Cakmayobly Hezizel
acahanovik ayvipmnanviebl Ooavin madwvliaosl. HM3onuaszuo, pupamnuyun, 3mamOymon AHcoHe
NUpA3UHaMuo  CUsSKmuvl  Kazipel  3amanevl  Oipinwii  Kamapoasvl npenapammap  KeHiHeH
KOJIOAHBIIZAHBIMEH, 0JIaPObIH WeKmeyiepi HCana XUMUOMEPAnUusIblK a2eHmmepoiy Kaxcemminiein
Kepcemedi. 5 MmyuieOeH MYpamvlH HCAHA 2eMepOYUKIOi MYbIHObLIAD MUKPOOKA KapCbl HCIHe
mybepKynesee Kapcol acepiepoi Koca aneamod, apmypii  (apmMaxkonoSusiblk apeKemmepine
Oauianbicmel amapIvblkmail Kbl3vleyubliblK myoblposl. byn sepmmey xammamaceyl nomenyuandvl
mybepKynesee Kapcvl deeHmmep CUAKMbl 2emepoyurioi myblHObLIAPObL HCOOANAYed, cunmesoeyee
acone cunammayza oaseimmanean. Cmpamezusi CHeKMpPOCKONUSANBIK HCIHE XPOMAMOZPAPUALLIK
a0icmepoi  KONOaHa  OMuIpbln, MUKOOAKMEPUANBLIK — HbICAHOApMeH  e3apa  apekemmec)oi,
9KCHEPUMEHMMIK CUHMe30ey MeH Mazapmyobl HCIHE KOCLLILICMAPObIY CUNAMMAMACHIH 00MCay
yuiin ecenmey KOHObIpY 3epmmeynepin Oipikmipedi. buonocusnvix 6azanay M. tuberculosis ecyiniy
medxcenyin 6azanay ywin Mukponiacmunaneis Anamap Kox Tanoayer (MABA) apkvlis
acypeizinedi. bByn macin 6orawaxma mesimoi TYBEPKYJIE3I'E kapcel npenapammapovwl a3ipney
YUlin nepcnekmugansvl 2emepoyurioi mipekmepoi KamMmamacwlz emedi 0en Kyminyoe

Tyiiinoi cozoep: Tyoepkynes, Monexynanvix Konowvlpy, Kon 0apice moszimoinix, MABA.

IIpupam IlpaBenenl, Ilemarupn Jukmmrl*
1 Kadenpa papmanesruueckoit xumun, @apmanesruyeckuii komnenxk JPKCC, Maiicypy,

JIDKCCAXEP, Kapnaraka — 57001.
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PABPABOTKA, CUHTE3, XAPAKTEPUCTUKA U JIABOPATOPHBIE
HNCCIEJOBAHUS HOBBIX 5-HJIEHHBIX TETEPOLHUK/IMYECKHUX
MPOU3BOJHBIX B KAYECTBE IIOTEHIIUAJIBHBIX TPOTUBOTYBEPKYJIE3HBIX
CPEJACTB

Abcmpaxkm

Tybepkynes (TE), evizvisaemolii mukobaxmepusmu tuberculosis, npooonacaem ocmasamvcs
cepbe3Holl npobemoil 0l 2100a1bHO20 30PABOOXPAHEHUS, YCY2YONAEMOU POCIOM YUCIA UWIMAMMO8
C MHOJCECMBEHHOU NEeKAPCMEEHHOU YCMOU4Ugocmvio. Xoms CO8peMeHHble npenapamsl nepeoul
JIUHUU, MAKue KaK U30HUa3uo, puhamnuyun, 3mamoymon u RUpAsuHamuo, WupoKo UCnoIb3yiomcs,
UX 02paHUYeHUsr NOOUEePKUBAIOM He0OX00UMOCMb 8 HOBbIX XUMUOMEPANesmuUyeckux cpeocmaax.
Hogvle 5-unennvie cemepoyukiuueckue npouzso0Hbvle 8bl36AU 3HAYUMENbHBII UHmMepec 61a200aps.
UX  pasHoobpasHou  (apmakonocuueckou — AKMUGHOCMU,  GKIIOUASL — AHMUMUKPOOHblE U
npomugomybepkyiesnvle 3ppexkmoi. Imom UCCIe008aMeNbCKULL  NPOMOKONL  HANPAGIeH HA
Paspabomky, cunmes u XapaKmepucmuxy makux 2emepoyuriuieckux npou3eoOHbIX 8 Kauecmee
NOMEHYUATbHBLIX  NPOMUEOmMybepkyiesHvlx  cpeocms.  Cmpameeusi  couemaem 6  cebe
BbLIUUCIUMENbHbIE UCCIe008AHUSL Ol NPOCHO3UPOBAHUSL 83AUMOOCUCMEUsT C MUKODAKMepUsMU-
MUWEHSMU, IKCNEPUMEHMANbHBIIU CUHME3 U OYUCMKY, d MaKdce onpeoeieHue XapaKxmepucmux
COeOUHeHUti ¢ UCNOb308AHUEM CHEKMPOCKONUYECKUX U  XPOMAMOSpapuyeckux memooos.
Buonocuueckasn oyenxa 6yoem nposedena ¢ nomowwio ananuza na muxponianuemax Alamar Blue
(MABA) ons oyenku uneubuposanus pocma M. tuberculosis. Oocuoaemcs, umo s3mom nooxoo
NO360UM NOJYYUMb MHO2000ewarowue 2emepoyuKiuiecKue Kaprkacevl oas 6yoywel paspabomku
JIleKapCcme npomus pe3ucmeHmuo2o mybepkynesa

Knrwouesvie cnosa: TyOepxynes, MoneKyusipHvlll OOKUHS, MHONCECMBEHHAs NeKAPCMEEHHAS.
yemotiuusocms, MABA.

Sriram Praveen?, Sheshagiri Dixit*
!Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Mysuru, JSSAHER,
Karnataka — 57001.
* Assistant Professor, Department of Pharmaceutical Chemistry, JSS College of Pharmacy,
Mysuru, JSSAHER, Karnataka — 57001
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DESIGN, SYNTHESIS, CHARACTERIZATION AND IN-SILICO STUDIES OF NOVEL 5-
MEMBERED HETEROCYCLIC DERIVATIVES AS POTENTIAL ANTI-TUBERCULAR
AGENTS

Abstract

Tuberculosis (TB), caused by Mycobacterium tuberculosis, continues to be a major global
health burden, exacerbated by the rise of multi-drug-resistant strains. Although current first-line
drugs such as isoniazid, rifampicin, ethambutol, and pyrazinamide are widely used, their
limitations highlight the need for new chemotherapeutic agents. Novel 5-membered heterocyclic
derivatives have attracted considerable interest due to their diverse pharmacological activities,
including antimicrobial and antitubercular effects. This research protocol is aimed at the design,
synthesis, and characterization of such heterocyclic derivatives as potential anti-tubercular agents.
The strategy combines computational docking studies to predict interactions with mycobacterial
targets, experimental synthesis and purification, and compound characterization using
spectroscopic and chromatographic methods. Biological evaluation will be performed through the
Microplate Alamar Blue Assay (MABA) to assess inhibition of M. tuberculosis growth. The
approach is expected to yield promising heterocyclic scaffolds for future drug development against
resistant TB

Keywords: Tuberculosis, Molecular docking, Multi-drug-resistance, MABA.

IMaren Xer Pamxem?, JI. Ipusinka Asapammyau'*
®apmakornosus kadeapacsl, JSS dapmarnus Komnemxi, Pokienn, Y nxaramannanam, Hunrupuc,

Tamunuany, Yauaicran — 643001

TAMPA BXA3MAHBI )KATBIP MOMHBI OBBIPBIHA KAPCHI IOTEHIIUAJIBI YIITH
TY/KBIPBIM/IAY )KOHE BATAJIAY

Anoamna:

bxacmanap-wuenmepmen mpumypayusnanzan 0ip nemece Oipreuie Memanoapobly XUMUSLbIK
apanac oxcuomepi. Mvlc okcudi Heci3iHOe2i mampa Oxacma Memanl MblCMAH ANbIHEAH JHCIHE
arpseedusnvlK 0apicepiep icikmepee KeHiHeH YcviHean. JKamwvip mounwiHbY Kamepai iciei OyKin
anemoeei atiendepoiy 0eHcayIbleblHa, acipece allendep OniMiHIY Hezi3el cebebi Oonbin madvlIamblH

damyutvl endepoe HcOUKbiH acep emedi. Tampa b6xacmacmviy Hcamvip MOUHBI 0ObIPLIHA KAPChl
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muimoiniei ulivimu 0anendendezer. Hezizei maxcam mampa oxamanwviy Kamoip Molinbl 00bIpbIHBIY
HelLa orcacywanapvinoiy  oiceninepine Kapcol yumomoKCukaivl nomeHyuanvii Jlativinoay,
cunammay sicarne oazanay bonovi.Memun Tuazonun Tempaszonuti (MTT) Tanoaywvl. Tampa 6xacma
Yuoi Awpsedusnvix opmynaceinoa kepcemineen pecmu a0icke calikec oOatibinoanovl. Kyiieni
cunammama ckawepieyui 21ekmpoHobl mukpockonusi (SEM)—snepeus oucnepcusinviy Penmeendik
manoay (EDAX), Ungpaxwizein Cnexmpockonuss (IR), Tepmoepasumempusinviy Tanoay (TGA),
VIIBTPAKYJII'TH Cnexmpockonus, Amomoviy Kyw Muxpockonuscer (AFM) oicone Penmeenoix
Jugpparxyusanviy manoay (XRD) cusxkmor apmypni 3amaumayu a0icmepoi KOnOaHy apKblivl
acypeizinoi.). Homuoicenep mampa Oxazmanvly Mblc OKCUOIHIY HanoOewekmepi pemindeai
Kypamoin pacmaosl. biz mampa 6xamanviy Kamowip motinvl obvipwineiy Hela orcacywanapvinoiy
Jceninepine Kapcol Yumomoxcuxanvlx nomenyuanvii  Memunmuazonun Tempazonur (MTT)
Tanoaywvr apkwinet bazanaovik. Tampa 6xacma |C50 (ocacywa ocyiniy 50% mexcey ywin Kasxcemmi
Konyenmpayus) moni 6otivinwia aimapivlkmai yumoysblmmuliblKmbl Kopcemmi mampa oxacma
190 mxe/mn, cmanoapmmer opinix Taxcon 1C50 maonin 55 mxe/mn kepcemxenode, OYn OHblY ICIKKe
Kapcwl azenm peminoe 0aCmyp.ii KOJIOAHBLIYbIH KOAOAUObL.

Kinm co3zoep: Hela orcacywanapoinoiy coizeixkmapelr, Memun Tuazonun Tempazonutiin (MTT)

manoay, In Vitro yumoysimmoetnsiest, 1C50 monoepi, Kamoip Motinwt 06bipbi.

IHarea Xer Pagkewm, Ilpusinka JIsapamnyaun
daxyneTeT PpapMakornozun, PapmarieBTudeckuit komnemk JSS, Poknena, Y axaramanganam,

Hunrupuc, Tamwiaany, Maaus — 643001

PASPABOTKA U OHEHKA TAMPA BXACMA HA ITPEJIMET EI'O
MNPOTUBOOITYXOJEBOI'O JEHCTBUS MMPOTUB PAKA IIIEMKU MATKH

Abcmpakm

bxacma - smo xumuuecku cmewanHvlie OKCUObL 00HO20 UNU HECKONbKUX Memailos,
pacmepmoie ¢ mpasamu. Tampa-6xacma Ha OCHOBe OKCUOA MeOU, NOLYYAeMAs U3 MeMmalIuyecKoll
Meou U WUPOKO peKoMeHOyeMdas aropeeduyeckumu epadyamu npu onyxonsx. Pax wetiku mamku
oKazvleaem pazpyuiumenpHoe 6030elicmeue Ha 300P08be JHCEHWUH 60 6CeM Mupe, OCODEHHO 6
PAa36UBAIOWUXCA  CIMPAHAX, 20€ OH ABIAEMCA OCHOBHOU NPUYUHOU CMEPMU  IHCEHUJUH.
Opgpexmusnocmv Tampa 6xazmel npomus paxa wielku mMamku Hayuno He Ookasama. OcHoeHas
yeib COCMosIa 8 Mom, 4mobbl NOO2OMOBUMb, OXAPAKMEPUZ0BAMb U OYEHUMb YUTMOMOKCUYECKULL

nomeryualr mampbol oxama 6 ommuowenuu xremounvix aunuy Hela npu pake weliky Mamxu ¢
158



KA3AKCTAH ME/THI[HHA ’KOHE ®APMAIIHA 2KYPHAJIBI, 2025 scoin 4-mom
XU mexncoynapoonan nayunas KoHghepenyus moao0wix yueHvix u cmyodenmos «Ilepcnekmuent
pazeumusn Ouo102uu, MEOUYUHBL U hapmayuuy, cOOpHuUK cmamei

nomowvio ananuza memurmuazonunmempazonus (MTT). Tampa 6xacma Ovina npucomognena no
ouyuarvHomy  memooy,  VKA3AHHOMY 8  UHOUUCKOM  alopeeduyeckom  opmynape.
Cucmemamuyeckass —xapakmepucmuxa Oblld 6bINOJIHEHA C  UCHONb308AHUEM — DA3TUYHBIX
COBDEMEHHbIX  Memo00s8, MAKuX Kaxk CKanupyowas 1ekmponnas mukpockonus (SEM),
sHepeooucnepcuonnvlit. penmeenosckui ananuz (EDAX), ungpaxpacnas cnexmpockonus (IR),
mepmoepasumempuyeckutl anamuz (TGA), Y®-cnexmpockonus, amomHno-cunosas MukpocKonus
(ACM) u penmeernocmpykmypnwiii anaaruz (XRD). Pesyromamol noomeepounu, umo tamra bhasma
cocmoum u3 Hanouacmuy okcuoa meou. Mol oyenunu yumomoxcuueckuil nomenyuan tamra bhama
6 omnowenuu Kiemoynvix aunut Hela, ceazannvix ¢ pakom weuxku mamxu, ¢ NOMOWBIO AHAIU3A
memunmuazorunmempaszoaus  (MTT).  Tampa 6Oxazma npooemoHcmpupos8ana 3HAYUMENbHYIO
yumomoxcuunocms npu snavenuu 1C50 (konyenmpayus, Heobxooumas 0151 UHSUOUPOBAHUSA POCMA
xknemox Ha 50%), pasnom 190 mxe/mn, 6 mo apemsa kax cmanoapmuwiii npenapam Takcon nokasan
snauenue 1C50, paenoe 55 mxe/mn, umo noomeepoicoaem e20 MpAOUYUOHHOE NPUMEHeHUe 8
Kauecmee npomugoonyxoiee020 cpeocmad.

Knruesvie cnosa: Knemounvie nunuu Hela, ananuz memunmuaszorunmempaszonus (MTT),

yumomoxcuurocms INVitro, snauenus 1C50, pax wetiku mamxu.

Patel Het Rajesh, L Priyanka Dwarampudi
Department of Pharmacognosy, JSS College of Pharmacy, Rocklands, Udhagamandalam, The
Nilgiris, Tamilnadu, India — 643001

FORMULATION AND EVALUATION OF TAMRA BHASMA FOR ITS ANTI CERVICAL
CANCER POTENTIAL

Abstract:

Bhasmas are chemically mixed oxides of one or more metals triturated with herbs. The
copper oxide based tamra bhasma derived from metallic copper and widely recommended for
tumors by ayurvedic physicians. Cancer of the cervix is having a devastating impact on women'’s
health around the world, especially in developing countries, where it is the leading cause of death
in women. Tamra bhasmas efficacy was not proven scientifically against cervical cancer. The main
objective was to prepare, characterize and evaluate tamra bhama’s cytotoxic potential against
cervical cancer HeLa cell lines using Methyl Thiazolyl Tetrazolium (MTT) Assay. Tamra bhasma

was prepared as per official method listed in Indian Ayurvedic formulary. Systematic
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characterization was performed using various modern techniques like scanning electron
microscopy (SEM)-energy dispersive X-ray analysis (EDAX), Infrared Spectroscopy (IR),
Thermogravimetry Analysis (TGA), UV-Spectroscopy, Atomic Force Microscopy (AFM), and X-ray
Diffraction analysis (XRD). The results confirmed the composition of tamra bhasma as copper
oxide nanoparticles. We evaluated tamra bhama’s cytotoxic potential against cervical cancer HelLa
cell lines using Methyl Thiazolyl Tetrazolium (MTT) Assay. Tamra bhasma showed significant
cytotoxicity in terms of 1Cso (Concentration required to inhibit 50 % of cell growth) value of tamra
bhasma as 190 ug/ml, when the standard drug Taxol showed an ICso value of 55 ug/ml, which
supports its traditional use as antitumor agent.

Keywords:

HelLa cell lines, Methyl Thiazolyl Tetrazolium (MTT) assay, In vitro cytotoxicity, IC50 values,
Cervical cancer.
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Amerty Omkap bana Hapacumxa, anarapaxyna [lanarorn, A T Jlypait Ananna Kymap
®dapmareBTUKANBIK XuMus Kadenpacel, JSS @apmanus Kommemxki
JSS XKorapsr binim XKone 3eprrey Axagemusicer, Oty

Hunrupuc, Tamunuazn, Yauaicran 643001

CYT BE3I KATEPJII ICITTHE KAPCbI IAHTAHA KAMAPAHBIH BEJICEH/II
OPUTOKYPAMIACTAPBIH MOJIEKYJIAJIBIK KOHABIPY 3EPTTEYJIEPI

160



KA3AKCTAH ME/THI[HHA ’KOHE ®APMAIIHA 2KYPHAJIBI, 2025 scoin 4-mom
XU mexncoynapoonan nayunas KoHghepenyus moao0wix yueHvix u cmyodenmos «Ilepcnekmuent
pazeumusn Ouo102uu, MEOUYUHBL U hapmayuuy, cOOpHuUK cmamei

Anoamna

Kipicne: Cym 0e3i xamepai iciei Oykin anemoeei atleoep apacvblHOagbl Kamepii iCikKe
batinanvicmol ONiMHIY Heci3ei cebebi bonvin Kana bepedi. JKana dicone az yvimmsl mepanesmik
banamanapoviy Kaxcemminici 0dpiniK ociMOikmepOoeH albIHAMbIH QUMOXUMUSILIE 3ammapaa
Hazap ayoapowi. Jlaumana kamapa, 0acmypiai mypoe KOJLOAHBLIAMbIH OIPINIK WOn, iCikKke Kapcol
bencendiniei 6ap buoakmusmi Kocolivicmapea oail.

Qoicmepi. Jlanmana kamapanviy Qumoxumusivlk 3ammapsl 20ebuemmep MeH Maaimemmep
bazacoinan  anvinovl  (Moicaner, PubChem). [JOPI-JOPMEKTIH ykcacmoieor men AHMET
kacuemmepi QIKProp mooyui apxviavt 6azananowt dxcone Monexyianvix Konowvipy Sar-Cov-2-men
Kapcwur Schrodinger suite 2025-2 kemezimen scypeizinoi.

Homuocenep: Ckpununemen emxeH Kocovlivicmapowviy lwinoe Ilpoanmoyuanuoundep, bema-
kapuogunnen sncone anvgpa-eymynen COUKECIHIIE -7,03 xxan/mons ,-2,1 kkan/mons dscane -2,03
kxan/monv oonamoein ACE2 b6azvimeinoa ey oicozapel coipey kepcemkiwumepin kopcemmi. AJIMET
npoguninde yolmmuoliblebl MOMEH KOalllbl (hapMaKoOKUHEMUKAIbIK Kacuemmepi KopcemiszeH.

Kopvimuinowvt: Kpemnuiioeei nomuoicenep 1aHMAHA KAMAPACLIHLIY KYpamvlHOa cym 0Oesi
Kamepii ICieiHiY 0aMyblHa KamblCamuvlH He2is2l aKybl30apobl MOOYIAYUALAYea Kaodiiemmi Kyuimi
ouoaxkmuemi Kocwvlivicmap 0ap exkeHin kopcemeoi. byn Homuoicenep ocvl  QUMOXUMUATLIK
3ammapovly emMOiK aneyemin pacmay yuin ooau api in Vitro swcane in VIiVO sepmmeynepoi Koi0aiowl
JHCoHe AHcana ecimOiK He2izinoe2l iCiKKe Kapchbl npenapammapobly OAMYbIHA bIKNA emyi MYMKIH.

Tyiiin ce30ep: Jlanmana kamapa, cym besi kamepai iciei, monexynanwix Konovipy, A/JIMET,

KpemHutioe 0apinik 3ammapovl maoy, pumoxumusinvix 3ammap, ACE2.

Amerty Omkap bana Hapacumxa, Anarapmkyna Ianaroru, A.T. lypan, Ananga Kymap
QakynpTeT PpapmareBTHYeckoi XuMun, @apmareBTHIecKuii Koyemx JSS
Axkanemus BbICIIero 00pa3oBaHus M HAyYHBIX UccinenoBanuii JSS, Ytu

Hunrupuc, Tamunnazn, Uuaus, 643001

MOJIEKYJISAPHBIE UCCJIEJOBAHUA AKTUBHBIX ®UTOKOMIIOHEHTOB
JAHTAHA KAMAPA ITPOTUB PAKA MOJIOYHOM KEJIE3bI

Abcmpakm
Beeoenue: Pax monounou owcenesvl ocmaemcss OCHOBHOU NPUYUHOU CMEPMHOCMU Om paKd

cpe()u HCEHUWUH 60 6CEM Mupe. Hompe6ﬁocmb 6 HOBbIX U MeHee€ MOKCUYHbIX mepanesmudecKux
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AnbMepPHAMuUBax Npueilekia GHUMAHUEe K QUMOXUMUYECKUM BeujeCmseam, MNOAV4aeMblM U3
JIeKapCmeeHHbIX pacmenul. Jlanmana kamapa, mpaouyuoHHO UCHONL3YEMAsi NeKAPCMBEEHHAs.
mpasa, Ooecama OUONO2UHECKU AKMUBHLIMU COCOUHEHUAMU, O001a0aowuMu NOMEHYUATIbHOU
NPOMUBOONYXO0LE80U AKMUBHOCTBIO.

Memoowvi: Pumoxumuueckue sewjecmsa Lantana camara o6siiu nonyuens uz aumepamypul u
baz oannvix (nanpumep, PubChem). Cxoocmeo ¢ nexapcmesennvim cpeocmseom u ceoticmea ADMET
ovlu  oyenenvl ¢ nomowvio mooyas QIKprop, a monexynsapuolii dokune Obll npoedeH ¢
ucnoavzosanuem Schrodinger suite 2025-2 npomus xarouesoll muwienu paka MOIOUHOU dicellesvl
(PDB id: ACE2), komopas éxooum ¢ komniexc ¢ Sar-Cov-2.

Pesynomamur: Cpedu omoOpaHubiX COeOuHeHUull, Makux KaKk NpoaHmoyuaHuounsl, Oema-
KapuoguineH u arbga-2ymynen, noxazanu camvle gvicokue noxazamenu no ACE2 - 7,03 kxan/monw,
-2,1 kxan/monv u -2,03 kxan/monv coomeemcemeenno. Hccnedosanue npenapama AJIMET nokaszano
Onazonpusimusie apmakoKuHemuyecKue coUCMEa NPu HU3KOU MOKCUYHOCIU.

3axknwuenue: Pezynbmamoel 1a60pamopHulX UCCIE008AHULL CBUOEMENbCMBYION O MOM, YO
Jlawmana kamapa cooepoicum MowgHble OUOIOSUYECKU AKMUGHbIE COCOUHEHUs, CNOCOOHbLE
MOOYIUPOBAMb Kitouegble OENKU, YYacmeylouue 6 NpocpeccuposanHull paKa MOJOYHOL Jicele3bl.
Omu  pesynbmamsi noomeepiicoarom Oaivheluue ucciedosanus N VItro u in Vvivo onx
NOOMEEPHCOeHUsI MEPANEGMUYECKO20 NOMEHYUANA DMUX DUMOXUMUYECKUX Beuecs U MO2ym
cnocobcmeosams  pazpabomke HOBbIX NPOMUBOONYXONEEbIX NPEenapamos Ha pacmumenbHOU
ocHoge.

Knwouesvie cnoea: Jlanmana xamapa, paxk MOJLOYHOU Jicene3vl, MONEKYIAPHbIUL OOKUHE,

ADMET, paspabomka nexapcmeennvix cpeocms in Silico, pumoxumuuecxue eewecmea, ACE2.

aMettu Omkar Bala Narasimha, @Nagarjuna Palathoti, @ T Durai Ananda Kumar
4Department of Pharmaceutical Chemistry, JSS College of Pharmacy
JSS Academy of Higher Education & Research, Ooty
Nilgiris, Tamil Nadu, India 643001

MOLECULAR DOCKING STUDIES OF ACTIVE PHYTO CONSTITUENTS OF

LANTANA CAMARA AGAINST BREAST CANCER

Abstract
162



KA3AKCTAH ME/THI[HHA ’KOHE ®APMAIIHA 2KYPHAJIBI, 2025 scoin 4-mom
XU mexncoynapoonan nayunas KoHghepenyus moao0wix yueHvix u cmyodenmos «Ilepcnekmuent
pazeumusn Ouo102uu, MEOUYUHBL U hapmayuuy, cOOpHuUK cmamei

Introduction: Breast cancer remains a leading cause of cancer-related deaths among women
globally. The need for novel and less toxic therapeutic alternatives has directed attention toward
phytochemicals derived from medicinal plants. Lantana camara, a traditionally used medicinal
herb, is rich in bioactive compounds with potential anticancer activity.

Methods: Phytochemicals of Lantana camara were retrieved from literature and databases
(e.g., PubChem). Drug-likeness and ADMET properties were evaluated using Qikprop module &
Molecular docking was conducted using Schrodinger suite 2025-2 against key breast cancer target
(PDB id: ACE2) which complex with Sar-Cov-2.

Results: Among the screened compounds Proanthocyanidins, beta-caryophyllene and alpha-
humulene exhibited the highest glide scores towards ACE2 with -7.03 kcal/mol ,-2.1 kcal/mol and -
2.03 kcal/mol respectively. ADMET profiling indicated favorable pharmacokinetic properties with
low toxicity.

Conclusion: The in-silico findings suggest that Lantana camara contains potent bioactive
compounds capable of modulating key proteins involved in breast cancer progression. These results
support further in vitro and in vivo studies to validate the therapeutic potential of these
phytochemicals and may contribute to the development of novel plant-based anticancer drugs.

Keywords: Lantana camara, breast cancer, molecular docking, ADMET, in silico drug
discovery, phytochemicals, ACE2.
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Axkmyansnocms. Cunoenagun — mowHblll uHeUOUMOpP ¢hocgoouscmepaszvt 5-20 muna,
npuMeHseMblll 8 mepanuu 3peKmuibHou oucyukyuu. B nocreonue 200vi ommeuaemcs pocm
cyyaes e2o ynompebneHus cpeou Heco8epUIeHHONEMHUX NOOPOCMKO8, a MAKHCEe COBMECHHO20
npuéma ¢ CUlbHOOUCMBYIOWUMY, NCUXOAKMUBHBIMU BEUJeCMBAMU C UYEIblo NPOAOH2AYUU UX
oeticmeus. [1o00OHasn npakmuka oxazviéaem HeOIA2ONPUAMHOe GIUAHUE HA PA38UMUE OP2AHUSMA U
CONPOBOAHCOACTCSL BLIPANCEHHBIMU NOOOUHBIMU I pexmamu, 6KI0UaAs 201068Hble DONU, cUNepPemMuio
JUYA, 3a10HCEHHOCMb HOCA, OUCNencudeckue paccmpoucmaed, 6oau 6 epyou, 00bIWKY, HAPYULeHUs]
3peHUs, Mmaxuxapouro. B msocénvix ompaeieHusx 603MONCHbL UHCYIbM, UHGAPKM MUoKapoa u
BHE3ANHAS CepOeyHas CMepmb. Yuumwvléas wupoKoe pacnpocmpaueHue cuioeHaguia u
NnomeHyuaibHubvle pPUCKU e2o0 310ynompebieHus, aKmyaubHou 3aoadeli Cy0eOHO-XUMUUECKOU
NPAKMUKYU A618emcs paspadomrKa HAOEHCHBIX Memooos e2o udeHmuguxayuu. OOHUM U3 MAKUX
MemMOo0O08 AGIAEMC L UCNOTIb308AHUE MEMOOd XPOMAMOCNHEKMPOPOMOoMempuu.

Ilenvy uccneoosanua. ILlenvio pabomwvl aensiemca uoeHMU@PUKAYUs U KOAUYECMBEHHOE
onpeoeineHue cuideHapuia mMemooom XxpomamocneKkmpo@pomomempuu.

Mamepuanvt u memoowl. [[na anaiusa OvliU NOO20MOGNEHbI 5 XpoMamozpaguuecKux
NIACMUHOK, NOKpbimblx copboenmom «Cunukacenvy. Ilnacmunku 6biCyuugaiu 6 CHeyuaibHOM
cywunoHom wxagy. Inacmunky nodenunu na 2 yacmu no eopuzonmanu: Ha lyacme niacmuHKu
nanecau 0,3 mn 0,1% cmanoapmmnozo cnupmogozo pacmeopa cundenaguia, a 6o 2ylo uacms no
cmapmogotl uHuY Havecau Iwmn 3moeo oce pacmeopa. llocie uyezo evicywunu npu KOMHAMHOLU
memnepamype. 3amem 6ce NIACMUHKU NOMECMUNU 8 XPOMAmozpaguieckue Kamepsl ¢ NOOBUNCHOT
Gazon — cmecvro ayemonumpuna, smurayemama u 10% pacmeopa ammonus 2udpokcuoa 8
coomnowenuu 5:4:1. Ilocre noovéma gpponma pacmeopumens Ha 10 cm niacmunku bIHUMATU U
BLICYULUIU NPU KOMHAMHOU memnepamype. /s 6viaeieHUs 30Hbl CKONJeHus cunoenaguna 1 ywo
yacme obpabamuvleanu Peaxkmueom llpacenoopgha. Ilpomusononoorcnyio yacme
cooOmeemcmeayuie2o yuacmka copoenma ¢ cundeHaguia ckpebau ckarvnerem u snouposanu 95%
smanonom. Ilonyuennvie pacmeopvi Quibmposanu yepe3 Guibmposanvhyto oymazy, 00vém dosenu
0o 10 mn u ananusuposanu na cnexmpogomomempe UB-Spectroscopy System ¢upmer «Agilent
Technologies» (moodenv 8453E), 6 xroeemax ¢ moawunou cios 10 mm, npu orune eoanvt 230 um.
Konuuecmsennoe cooepoicanue cundenagpuna onpedensinu Y D-cnexmpogpomomempuyeckum
MemoooM.

Bvuwueykasannvle uccneooganus Ouliu npogedensbl Xpomamozpaguueckux niacmuHKax maxkue
Kak, cooepoicawue okcuo amomunus u 2comosvie niaacmunku mapku VWR TLC ALUMINIUM

PLATES, noxpoimeix copoenmom F254 «Cunuxacenvy. Hcecnedosanue nokaszaio, 4mo
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Xpomamoepagpuueckue niACMUHKU, U320MOBIEHHblEe C OKCUOOM QMIOMUHUSA, He NOOXOOum O
onpeoeneHus. CundeHaguia memooom MoOHKOCIOUHOU xpomamoepaguu. [lnacmunvr mapxku VWR
TLC ALUMINIUM PLATES, noxpuimuix copoenmom F254 « Cunuxazcenvy» oxkazaiuco npakmuyHbul
onsi  udeHmuguxayuu  cundenaguia ¢  ucnorvzosanuem Y®-pamnel, 6e3 npuMeHeHus
OONOTHUMENbHBIX XUMUYECKUX Dea2eHmMO8.

Pesynomameut. [lo pe3ynomamam KOAU4eCmMEeHHO20 AHAIU3A COOepiHCaHue CcundeHaguia
cocmasuno 6 cpeonem 94,8%, omunocumenvrasn owudxa -1,93%.

Boi6oowt. [lonyuennvie danHble NOKA3bIBAIOM, YMO PA3PAOOMAHHBIN MemoO MOodicem Oblmb
UCNONIBL308AH 8 CYOCOHO-XUMUYECKOU U XUMUKO-MOKCUKOJIO2UYEeCKOL Npakmuke 0Jisi uoeHpukayuu u

KOUYeCMBEHHO20 onpedeneHUsl CUloeHaduid.

Carapuxa Mykepaxu, JI. [lpusnka JIBapamnyau*, C. I1. Ixanab6an
®apmakoraosus xxoHe durodpapmanns kaenpacsl
J. S. S. ®apmanusa Komnemxi,

Poxnenn, Oorakamyna-643 001, Tamunnazn, YHIiCTaH.

IICOPUA3bI EKI IIOJIUXEPBAJIIbI 'EJIb ®OPMYJIACBIH KOJIIAHY APKbIJIbI
EMIEYT'E APHAJIT'AH 3EPTTEY

Anoamna

Ilcopuasz-mepiniy ocone bac mepiciniy Kymic, KaOblpuaxmol KAObIPUAKMAPLIMEH HCAObLIZAH
Mep3iMOi Kbl3bll OAKMAPMeH CUnAmmaiamsli CO3bLIMAILL KaObiHy mepi aypybvl. ITlcopuazowvi
emoeydiy ani de mamawia 20ici dcox. bByn cyenapuiioe ey a3 sicanama acepnepi 6ap KoIailvl
banama emoey adicmepin i30ey Kaxcem. Ocvlean 6AUNAHBLICMbL OCIMOIKMEDP MUIMOI JHcaHe banrama
bona anaowi.

Byn 3epmmeyoiy maxcamol ncopuasovt emoeyze apnanzan 2,5% srcone 5% noau wonmen sHcacaneam
2elb hopmynanapviHbly eKi mypii KOHYeHMPAayusacbih caiblCmuipy 6010bl. Jlemex, ocbl MaKaiaoa
ncopuaszovl emoeyoe dacmypii mypoe Koaodauwviiamuln Psoralia corylifolia (Fabaceae), anos eéepa
(Liliaceae), nigella sativa (Ranunculaceae), Thespesia populnea(Malvaceae)’Kone Momordica
charantia(Cucurbitaceae)myxvimoapuiHuly cvibiHObLIapbiHan mypamuin” Herba | cenviniy swcana
Gopmynacel”  Kapacmuipviiean.ncopuas.  Keke — wenmep  yHOicmauHvly — AOpE8eOUANbIK

DapmakonescvlHa calikec CMaHoapmmsl CUNAMMAManapsl 60UbIHUA OARANAHOYL.
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Y3inoinep 6encinencen npoyeodypanap 6ouvinwa anviHovl. Kypawmwinoa 2,5% owcone 5% wen
CbIRIHOBLIAPLL Oap GopmMynanbl MelUKAHOAPOLIH KYUpbIK Yacici oauvinoan, 6azanaovl. Kvicka
Mep3iMOi mYpaKkmulivlK 3epmmeyiepi oe 3 aul mepsimee xcypizindi. Anvinzan depekmep 5% noau

WONMEH JHCACANIEAH 2elb (POPMYNACHL NCOPUA3bL eMOey0e HCAKCbl Hamudice bepeminin Kopcemeoi.

Carapuxka Mykepmxu, JI. llpusaka Asapamnynn*, C.I1.JIxanadan
®dakynbTeT hapMakorHo3uu u purodapManuu
®apmarneBTuyeckoro kosuiemxka umenu hx.C.C.,

Poknennc, Ootakamyna — 643 001, Tamunnan, Uuaus.

NCCIEJOBAHMUE I10 JTEYEHHIO IICOPHUA3A C HCITIOJIB3OBAHUEM JIBYX
T'EJIEBBIX KOMITIO3UIIAI U3 MTOJIUTEPBAJIA

Abcmpaxkm

Ilcopuas - 3mo xponuyeckoe socnanumenvbHoe 3a00j1e6anue Ko, KOMopoe Xapaxkmepusyemcs
NepUOOUYeCKUMU KPACHLIMU NAMHAMU, NOKPLIMbIMU CEpeOpUCmon wenyuauelicss Yeuyukou Ha
KOJCe U BOJOCUCIOU Yacmu 20708bl. HoeanvbHo2o JNieuenus ncopuasa Nno-npexcHemy He
cywecmeyem. B smom cayuae neo6xo0um nouck nooxoosuux aibmepHamusHbiX Memooo8 eyueHus
C MUHUMATbHBIMU NOOOUYHbLIMU dpexkmamu. Pacmenus mozym 6Ovimv  d¢hhekmusHbiMu U
ALIMEPHAMUBHBIMU 8 IMOM OMHOUEHUU.

Lenvo Hacmosawe2o uccredosanus ObL1O0 CpasHUmMb 08¢ pasziuyHvle Konyenmpayuu 2,5% u 5%
eeneu poly herbal ons neuenus ncopuasa. Taxum obpazom, 6 Hacmoswel cmamve
paccmampusaemces “Hosas 2enesas komnosuyus Herba 1”7, cocmoswasn uz skempaxkmos cemsin
Psoralia corylifolia (Fabaceae), cens Aloe vera (Liliaceae), cemsn Nigella sativa (Ranunculaceae),
aucmoes Thespesia populnea (Manveosvie) u aucmves Momordica charantia (moiksennvie),
KOmopule mpaouyuoOHHO UCNOAb3YIOMCA 68 KYAUHapuu. jeyernue ncopuaza. OmoenvHbvie mpasvl ObLIU
OYeHeHbl Ha COOMBEMCMmaUe Ux CmaHOapmHuiM mpeOo8aHuAM 6 coomeemcmeauu ¢ Aropgeouieckoi
¢apmaxoneeti Hnouu.

Oxempaxkmol OvlIu nOYYeHbl N0 yemanosienHbim memoouxkam. Cocmas, cooepacawuii 2,5% u 5%
PACMUMENbHBIX IKCMPAKMOo8, Dbl NPULOMOGIIeH U OYeHeH Ha Mooenu Xeocma mviuiu. Takce Oviau
npoeedenvl KpAmKOCpOuHble UCCiedo8anus cmadburvHocmu 6 meuenue 3 mecayes. Ilonyuennvie
Oanmnvle ceudemenbcmeyom o mom, umo 5%-nas komnosuyus 2eas Poly herbal gel oaem nyuwue

pes3yibmanivbl npU 1e4eruu ncopuasda.
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A STUDY FOR PSORIASIS TREATMENT USING TWO POLYHERBAL GEL
FORMULATIONS

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
Herba | gel formulation” comprising of the extracts of Psoralia corylifolia (Fabaceae) seeds, Aloe
vera (Liliaceae) gel, Nigella sativa (Ranunculaceae)seeds, Thespesia populnea(Malvaceae)Leaves
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 established procedures. Formulation containing 2.5%&5% herbal
extracts 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.

Introduction

Psoriasis is a chronic, genetically influenced immunological based inflammatory disorder.
Still i deal treatment for psoriasis, a therapy that is effective, safe, convenient and economical is not
available. In this scenario, search for suitable alternative treatments with minimal side effects are in

need. Plants can be an effective and alternative in this regard
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HUMAN SKIN
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Objectives
1. The plant materials were selected and authentified.
2. Standardisation of raw materials was carried out.
3. The extraction of plants was carried out using 95% ethanol.
4. Phytochemical studies were carried out.
5. Polyherbal gel formulation was prepared in two different concentrations2.5% & 5%.
6. Anti-psoriatic activity was evaluated by mouse tail test using albino mice.

Experimental Methods

Phase I: Selection, Identification, authentification & collection of plant materials.

Aloe vera Psoralia corylifolia Nigella

sativa
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Momordica charantia Thespesia populnea

Phase I1: Drying, powdering to coarse powder and standardization of raw materials.
Extractive values

Determination of foreign matter

Ash values

Phase Ill: Phytochemical studies

Extraction — By hot continuous percolation (Soxhlet extraction) with 95% ethanol
Qualitative phyto chemical studies.

Phase IV: FORMULATION AND EVALUATION OF TOPICAL HERBAL GEL.:

T R & —

Composition of the toj % gel formulation 2.5% gel

formulation
SL. No |Ingredients Quantity SL. No |Ingredients Quantity

1 |Carbopol 934  3gms 1 Carbopol 934 3gms

2 [Herbal Mixture [5gms 2 Herbal Mixture 2.5gms

4 Propylene 3ml 4 Propylene glycol  [3ml

glycol 400
400
5 [Triethanolamine [1ml 5 Triethanolamine  [Iml
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6 [Methyl paraben 10.02ml 6 Methyl paraben 0.02ml

7 [Tween 80 (2%) [2.0ml 7 Tween 80 (2%) 2.0ml

8 |Distilled water {100ml 8 Distilled water q.s [100ml
qg.s

The dose of the herbal mixture was selected based on the therapeutic doses of individual Aloe
vera, Psoralia corylifolia, Nigella sativa, Thespesia populnea and Momordica charantia.

PREPARATION OF TOPICAL HERBAL GEL.:

Methods: 5 gms of the combined extract was weighed and dissolved in small quantity of
water. 2ml of 2% tween 80 was added separately. Carbopol 934 was dispersed in 70 ml of distilled
water with continuous stirring to get a smooth cream. Once the smooth cream was obtained the
herbal mixture dissolved in water was added slowly into the carbopol mixture, Methyl paraben,
PEG 400 and the volume was adjusted with distilled water. Triethanolamine was added drop wise at

the end to obtain smooth and transparent gel.

Evaluation of topical herbal gel formulation: Physical evaluation: Physical parameters
such as color, appearance, grittiness and feel on application were recorded.
« Measurement of PH
« Extrudability
« Spreadibility
« Viscosity

Phase V: Pharmacological studies: anti-psoriatic activity by Mouse-Tail Model.

Results and Discussion: Qualitative phyto chemical studies.

S.No Tests A| Psoralia Nigella Momordic Thespesia
loe | corylifolia a charantia | populnea
ver Sativa
a

1 | Saponins + - + +
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2 | Tannins + + + +
3 | Alkaloids - - - -
4 | Glycosides + - - -

5 | Flavonoids - - - -

6 | Phlobatannin - - - .

7 | Steroids + - - -

8 | Cardiac + + + +
glycosides

9 | Terpenoids - + + +

10 | Carbohydrates + + + +

11| Proteins and + + + +
amino acids

12 | Fixed oils and fats - + + +

13| Phenols + + + +

14 | Gums and + + + +
mucilages

Mouse-Tail Model

Degree of orthokeratosis was determined.Degree of orthokeratosis was significantly (p<0.05)
increased by 5 % herbal gel formulation (70.18+1.92) and 2.5 % herbal gel formulation (52.86 +

2.36), as compared to control (17.30 £4.09). In relative epidermal thickness, 5 % herbal gel
formulation (138.5+11.3) & 2.5 % herbal gel formulation (92.68+8.80) & showed significant
(p<0.05) difference when compared to control (100.00 £ 10.7).

) o %Relative
S.No | Groups %0rthokeratosis Drug Activity )
Epidermal
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Thickness
L Control 17.30 +4.09 0 100.00 = 10.7
92.68+8.80

2.5 % herbal gel
2. _ 52.86 £2.36 42.99

formulation

5 % herbal gel 138.5+11.3
3. _ 70.18 £+ 1.92 63.94

formulation

Short term stability study of the developed topical herbal gel as per ICH guidelines.

Study | Study Parameters
period
in
months | Physical pH Extrudability Spreadibility Viscosity
evaluatio .
(mPas’)
n
Color Appearance | Feel on
application
0 | Brownis | Clearand | Cooland | 7.047+0.00| + + + + | 40.65+0 | 54567+15
h Translucent | Smooth 577 195 2.8
0
1 | Brownis | Clearand | Cooland | 7.030+0.01| ++++ | 40.77+0 | 54567430
h Translucent | Smooth 00 251 55
5
2 | Brownis | Clearand | Cooland | 7.043+£0.00| + + + + | 40.72+0 | 54533+30
h Translucent | Smooth 5774 104 55
1
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3 | Brownis | Clear and Cooland | 7.030+0.01| + + + + | 40.53+0 | 54467+37
h Translucent | Smooth 000 .057 8.6

Conclusion: The data obtained suggest that, the selected5 % herbal gel formulation have
good anti-psoriatic activity compared to 2.5 % herbal gel formulation and confirms its use in

psoriasis treatment.
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Keloid Treatments

Full Abstract

Keloids are fibroproliferative disorders of the skin characterized by abnormal wound healing,
excessive collagen deposition, and persistent inflammation. They pose significant clinical and
psychosocial challenges due to their disfiguring appearance, recurrence, and resistance to
conventional therapies. This review provides a comprehensive overview of keloids, covering their

etiology, pathophysiology, epidemiology, clinical presentation, and diagnostic considerations.

Genetic predisposition, skin injury, inflammatory processes, and hormonal influences are
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recognized contributors to keloid formation, while cellular and molecular mechanisms underlie their
abnormal wound-healing pathways. Clinically, keloids vary in appearance, texture, and localization,
often presenting with symptoms such as pruritus, pain, and restricted mobility. Diagnosis relies on

physical examination, differential diagnosis, and imaging support where required.

The article evaluates both established and emerging therapeutic options, including surgical excision,
corticosteroid therapy, cryotherapy, laser techniques, radiotherapy, and intralesional injections, as
well as novel strategies such as targeted therapies, gene-based interventions, and personalized
medicine approaches. Complications and side effects associated with these interventions are
highlighted, underscoring the challenges of  achieving long-term control.

Despite advances, no single modality has proven universally effective, and combination therapies
appear most promising. Future directions emphasize the importance of targeted molecular therapies,
personalized treatment approaches, and deeper insights into keloid pathogenesis to guide innovative
strategies. In conclusion, understanding the multifactorial basis of keloids is essential for optimizing

current management and developing more effective, patient-specific treatments.

Short Abstract

Keloids are abnormal scars caused by excessive collagen deposition during wound healing. They
are difficult to manage due to high recurrence, cosmetic concerns, and limited effectiveness of
single therapies. This presentation provides an overview of keloid etiology, pathophysiology, and
clinical features, followed by current and emerging treatment options. Established therapies include
surgery, corticosteroids, cryotherapy, radiotherapy, and laser treatment, while newer approaches
explore targeted drugs, gene-based interventions, and personalized strategies. Each therapy carries
potential complications, making combination regimens more promising than single treatments.
Overall, better understanding of keloid biology and advances in molecular medicine are essential

for developing effective, patient-specific solutions.

Manpana Hlpusuas, P. Kanupamxxan

dapmareBTUKAIBIK XuMus dakynbreTi, JSS @apmanus komiemxki, YT, Tamunnan-643001,

YHaicras.
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THAIHUA30JI AIMACTBIPBUIFAH 9-AHUJIMHOAKPUINHAEP/AI CYT BE3I
OBbIPBIH EMJIEYT'E APHAJITAH IIEPCIIEKTHUBAJIbI ER-A HBICAHBI PETIH/IE
¥TBIMJbI 7JKOBAJIAY 7K9HE IN VITRO BATAJIAY

Ab6cmpakm: cym Oesi kamepini iciei OyKin anemoeei atiendep apacvlHOa ey Ken mapai2an Kamepii
icik 6onvin mabwvLiadwvl, scmpozen Anvga peyenmopnapwvinviy (ERa) oy Oeweetii bap maykacmap
oapvlk ouacrnozoapoviy wamamer 70-80% xypaiiovi. Ooemme, 6yn cym 6e30epiniy mymixmepinoe
Hemece J100y1anapelH0a SNUmenuil JHcACYUaiapulHbly pemmeime2en ocyine Oatiianvicmol. 9-
ayununoakpuounoep HK unmepkanayuscol sxcane monouzomepasza Il meodicenyi apxviivl icikke
Kapcol muimMOilikmi Kepcememin Koc acep emy mexawusmi, conoati-ax ERa-ea 6azvimmanzan
MuiMoi  uHeubumopaap peminoe OaMbln Kejle MHCAMKAH Kbl3Memi apKblibl NepCneKmuedivl
mepanesmuKka peminoe aumapablKmaii Kbl3bleyublivblk myovlpovl. byn scymvicmoiy maxcameol ERa-
ea bazvimmanean cym 0e3i 00bIpbIHA Kapcbl nepcnekmusdanvl npenapammap peminoe 1,3,4-
muaouason aimMacmulpoliead 9-aHUNUHOAKPUOUHHIH JHCAHA MYBIHOBLIAPLIH HCACAY, CUHME30eY,
cunammay dcane 6azanay 60.1vin maowinaovl. baiiianvicmeipy e3apa apexemmecyin 6aganay yulin
GLIDE moOynin nauoanaunvin MoaeKkyianblk KOHObIPY IKCHEpUMeHmmepi HCyp2i3indi, co0aH Keuin
O0apinix 3ammapovly YKcacmuvlabl MeH (QapMaKOKUHeMUKAIbIK, CUNAMMAMALapbih O0NHCaAy YliH
Qik-PROP mooynimen ADME manoayut scypeizindi. Boc 6atinanvlc sHepusiiapbiH aHbIKMAy Yulid
MM-gbsa 6acmankwi ecenmeynepi ocypeizindi, an DESMOND «xomezimen Mmonekynanvix
ounamuxanvl (MD) moOdenvoey akyvi3-1ueand KeueHOepiHiy MYPaKmvlibleblh — PACMAObL.
Cunmesodencen myvinoviiapoan svl oswcane SV2 Kocwviiblcmapvl anblKMamanvlk mamoKcugenmen
canvicmoipzanoa AG MM-gbsa 6aiinanvicmuipy Kepcemkiwimepi MeH MaHOepiH dicakcapma
omulpsin, OAUIAHBICKA eH HCAKbIHObIebIH Kopcemmi. SvI-sv9 sammapvl 0acmypi a0icmepmen 74-
83% enimoiniknen cunme3s0enoi xcane cnekmpiik aoicmepoi Konoany apkwlivl cunammanovl. MCF-
7 in vitro cym 6e3i kamepni icieiniy cacywanwvix sxceninepin oaeanay SVI1 IC 3uau 30,42 mxm
Ke3iHOe eH JHCOo2apbl YUMOMOKCUKALLIK MUIMOLIIKMI KepcemKkenin kepcemmi. SvI anonmo3vinsiy
unoykyusacel ao / EtBr Koc 60sybl apKbiisl pacmanovl, OYi OHbIH bIKMUMAL 2Cep emy MeXaHUu3Min
kepcemeoi. SVI scone SV2 kocwvinvicmapovr ERa-nozumusmi cym 6e3i 00vlpvin emoeyoe aneyemmi
Kewbacuivbl Kocblivicmap 00avin maodwvliadvl, 01apobly mamauia OQUuIaHbLICIbIPY HCAKbIHObIRYL,
KYPbLILIMObIK Mypakmulivizel dcane IN vitro yumoysimmulivizel 6ap. bByn namuowcenep onapoviy
cym 6e3i kamepi icieiHiy MuiMOi mepanusicol YuliH MaKkcammsl mepanesmuxa peminoe 00an api

OHMAUNAHOBIPY HCIHE OAMBIIY dNeyemiH Kopcemeoi.
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Tyiiin ce3nep: cym 6e3i Kamepni iciei, scmpocen Anvgha peyenmopwvi, 9-aHUIUHOAKPUOUH

MYbIHOBLIAPL, MAKCAMMbL MEPANUL.

Manpgaaa llpusuaes, P. Kanupamxxan

@akynbTeT GapmaneBTryeckoi xumun, @apmaneBrunyeckuii kosexk JSS, Ytu, Tamunnan-

643001, Unams.

PAIIMOHAJIBHBIN JIN3AWH U OLIEHKA IN VITRO THAJTUA3OJI3AMEIIEHHBIX 9-
AHUWJIMHOAKPUJIMHOB KAK IIEPCIIEKTUBHBIX ER-A-MHUIINEHEM JIJIS
JEUYEHUS PAKA MOJIOYHOM KEJIE3BI

Aocmpaxkm: Pax monounoii dcenesvl aeisiemcs Hauboiee pacnpoCcmpaHenHbiM 310KAYeCmEeHHbIM
HOB00OPA308AHUEM CPEOU JICCHWUH 60 6CeM Mupe, Npu SMOM HA 0010 NAYUEHMOK C
NOJ0JCUMENbHBIM YPOBHEM alba-peyenmopos scmpozena (ERa) npuxooumcs oxono 70-80% ecex
ouaznosz06. Kax npasuno, 3mo céA3aHO ¢ HepecyIupyemvlM pPOCMOM INUMENUATbHBIX KIEeMOK 6
NPOMOKAX UU OOIbKAX MOJIOYHOU JHcene3bl. 9-aHUTUHOAKPUOUHBL 6bI136AIU 3HAUUMENbHI UHMepeC
8 Kauecmee NePCHeKMUBHbIX Mepanesmuideckux cpeocms 01a2o0apsi ux OBOUHOMY MEXAHUZMY
oeticmeusi, 0eMOHCMPUPYIOuemy HPOmuU8OOnyxXones8yo dhhexmusHocms 3a cuem UHmMepKaiayuu
JHK u uneubuposanus monousomepasvl |, a maxowce ux passusarowetics ¢hynkyuu 6 xauvecmee
aghghexmusnvix uneubumopos, nayenennvix Ha ERa. Ilenvio dannoti pabomer sensemces cozoanue,
CUHmMe3, XApaKmepucmuka U OYeHKA HOBbIX NpouzeooHvix 1,3,4-muaduazonzamewennozo 9-
AHUTUHOAKPUOUHA 6 Kauecmee NepCneKmMUBHbIX NPenapamos HPOmue paxa MOJOUHOU dHcele3bl,
Hayenennvix Ha ERa. Boiiu nposedenvt dxcnepumenmvl no  MONEKVAAPHOMY OOKUHSY C
ucnonvzosanuem mooyns GLIDE ona oyenxu e3aumooleticmeuii céa3vl8anus, nocie 4e2o Obvll
npogeder ananuz ADME ¢ nomowwro mooyna QIK-PROP ona npocnosuposanus cxoocmea
JIEKaPCMBEHHBIX CPEOCME U PapMaAKOKUHEMUYeCcKux xapaxmepucmux. bviiu npogedensl nepguinvle
pacuemvi MM-GBSA 0ns1 onpedenenus c60000mbix 3Hepeuil CB:A3bl6aAHUS, 8 MO 8peMs KaK
mooenuposanue monekyasipuou ounamuxu (MD) ¢ ucnonvzosanuem DESMOND noomeepouno
CMAOUNLHOCMb KOMNILEKCO8 DeNoK-1ueano. M3 cunme3uposanHvlx npou3gooHuix coedunenus SVI u

SV2  npooemoncmpuposanu Haubonbuiee CcpooOCcmMeo K C6A3bI8AHUIO, NPOOEMOHCHMPUPOBAS
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yayuuenHvle noxazamenu cmoikosku u 3navenus AG MM-GBSA no cpasuenuro ¢ smanonnvim
npenapamom mamoxcugernom. Bewecmea SV1-SV9 owviiu cunmesuposanvl mpaouyuoHHuIMU
Memodamu ¢ 8bixo0om 74-83% u oxapakxmepuzoeansl ¢ UCNONb308AHUEM CHEKMPATbHBIX MENO0008.
Oyenka kremounvix Jaunuil paxa morounou oicenesst MCF-7 in vitro nokasara, umo SV1
NPOOEMOHCIMPUPOBAT HAUBICULYIO YUMOMOKCUYECKYI0 dpdhekmusnocms npu 3nauenuu iCso 30,42
mrm. Unoykyuss anonmosa SVI1 Oviia noomeepiicoena ¢ nomMowplo 0BOUHO20 OKPAULUBAHUS
AO/EtBr, umo noszsonsem npeononoxcumos e2o 603moducHulil mexanuzm oeticmaus. Coeounenus SV1
u SV2 okazanucy nomeHyuanvHuiMu coeourHeHusmu-muoepamu 6 nevenuu ERa-nozumusnoco paxa
MONOUHOU  Jicenie3bl, 001a0as NPeBOCXOOHbIM CPOOCMBOM K  C8A3bIBAHUIO, CMPYKMYPHOU
CMadUILHOCMBIO U 3aMEMHOU YumomokcuuHocmyio N VItro. Omu pezyismamul n0O4epKu8aiom ux
nomeHyuan 0isk OalbHeluel ONMUMU3AYUYU U paspadomKu 6 Kauecmese Yeieblx mepanesmuyeckux

cpeocma 05 dhhexkmuenoll mepanuu paka MoJI04YHOU JHcelle3bl.

Kniouesvie cnosa: Pax monounou dicenesvi, anvga-peyenmop 3CmpoceHd, npoussooHvle 9-

aHuﬂuHoaKpuduHa, mapecemuasd mepanus.

Mandala Srividya, R Kalirajan
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Ooty, Tamil Nadu-643001,
India.

RATIONAL DESIGN AND IN-VITRO ASSESSMENT OF THIADIAZOLE SUBSTITUTED
9-ANILINOACRIDINES AS PROMISING ER-A TARGETED ANTI-BREAST CANCER
CANDIDATES

Abstract: Breast cancer is the most common malignancy among women globally, with oestrogen
receptor alpha (ERa)-positive patients constituting around 70-80% of all diagnoses. It generally
results from the unregulated growth of epithelial cells in the breast ducts or lobules. 9-
Anilinoacridines have garnered considerable interest as prospective therapeutic agents due to their
dual mode of action, demonstrating anticancer efficacy through DNA intercalation and
topoisomerase Il inhibition, as well as their developing function as effective ERa-targeted
inhibitors. This work aims to create, synthesise, characterise, and assess new 1,3,4-Thiadiazole-

substituted 9-anilinoacridine derivatives as prospective anti-breast cancer drugs targeting ERa.
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Molecular docking experiments were performed utilising the GLIDE module to evaluate binding
interactions, followed by ADME analysis with the QIK-PROP module to forecast drug-likeness and
pharmacokinetic characteristics. Prime MM-GBSA calculations were conducted to determine
binding free energies, while molecular dynamics (MD) simulations utilising DESMOND confirmed
the stability of the protein-ligand complexes. Of the synthesised derivatives, Compounds SV1 and
SV2 displayed the greatest binding affinities, showcasing enhanced docking scores and MM-GBSA
AG values relative to the reference medication tamoxifen. The substances SVI-SV9 were
synthesised by conventional methods, yielding 74-83%, and characterised using spectral
techniques. The in vitro assessment of MCF-7 breast cancer cell lines demonstrated that SV1
displayed the highest cytotoxic efficacy, with an ICso value of 30.42 uM. The induction of apoptosis
by SV1 was validated using AO/EtBr dual staining, suggesting its possible mode of action.
Compound SVI and SV2 have proven to be potential lead compounds for ERo-positive breast
cancer, exhibiting superior binding affinity, structural stability, and notable in-vitro cytotoxicity.
These findings highlight their potential for future optimisation and development as targeted

therapeutic agents for effective breast cancer therapy.

Keywords: Breast cancer, estrogen receptor alpha, 9-anilinoacridine derivatives, Targeted

therapy
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Harapmkyna [Hanarorn, Myxammen Ag3aa Azam
®apmaneBTuKanbIK XUMHSHBIH 1 Oomimi, JSS @apmanus Komnemki, JSS XKorapsr binim XKone
3eprrey Axanemusicol, Ootu, Hunrupuc, Tamunnan-643001, Yuaaictas.

2 ®apmarus komemki, JSS Yuusepcuteri, Noida-201301, Yrrap-Ilpagem, Yumicran

KAHA N'-OEHUIMETUJINAEH BEH30JI-CYJIb®OHOI'UAPASUATEPAIH
BAKTEPUSATA KAPCBI HOTEHHHAJIBIH AHBIKTAYFA OMITATUKAJIBIK
KO3KAPAC: ’KOBAJIAY, CUHTE3JIEY )KOHE BUOJIOT UAJIBIK BAFAJIAY

Anoamna:.

Kasipei  yakeimma — xonoanviiamein — anmubuomukmepee — mesiMOLliKmiy — nauda  0onybl,
AHMUOUOMUKmMepOiy JHCaAHa KIACMAPLIHbIY OOIMAYbIMEH KAmap, Hcaya Oaxmepusiza Kapcwl
azenmmepoi  maby — MeH — O0aMbImyOblY — WYebLl  Kadcemminiein — myowbipovl.  Opmypii
cmpame2usnapovly iinoe MOAeKyIanblK 0y0andacmolpy 6axmepusiza Kapcvl deeHmmepoiy Hcana
K1acmapvly 0amulmyobly commi macini peminde natioa 6010vl. Byn scaya eubpuomi monexynamsl
KYpy Ywin apmypni Ouoakmuemi 3ammapovly Hezi3ei KYpPulibIMObIK epeKulenikmepin 0Oip
MoneKkynanvlk mipexkke 6ipikmipyoi xammuowsl. Ocvl 0aKbiiayiapovl 6ACUWbIIBIKKA ald OMbIPLIN,
apuacyniboHuncUOpa3ud nen OeH3UNUOeHe2UOpPasun Oonikmepin 0ip MONEKYIANbIK MipeKKe
OIpIKMIpy apKblLIbl HCAHA HCaHe MUIMOTI bakmepusiea Kapcovl azenmmepoi a3ipieyee 6ablmmaizaH.
Poman cepuscet N ' - ¢enurmemunuoen bBenson-cynbghonocuopazud smcobanranzan icaue
cunme3sdencen. byn kocviivicmap 2024 JKBIIFA apnanzan CLS| nyckaynapvinoa xepcemineenoet
COpnamvl MUKpo Ccyuvlimy 20iciH Kondawa omuipwin, [ pam-nozumuemi dicone 2epam-mepic

baxmepusiiap mobvina Kapceol bakmepusea Kapewl beacenoiniel yuin in VItro 6azananovi. Ceinanzan
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Kocwiivicmapowvty Twinde Cl, C14 JKone C17 S-I'e kapcol nepcnekmusanwt 6encendinix Kepcemmi.
cmanoapmmol yunpoguoxcayun npenapamvimen canvicmoipeanoa MIC manodepi 6ap pneumoniae
MTCC 655. Bakmepuyuomix koHyermpayusHoly munumanovl sepmmeyaepi CIl ocone Cl4
KOCbLIblCmapbiHbly S. Pneumoniae-ee kapcol 6akmepuyuomix acepin 12 cazammulk acepoeH Ketin
MIC arcane sub-MIC xonyenmpayusiapvinoa anvikmaodwsl. Convimen Kamap, yaKblmmsl o1mipenin
kunemukanvlk manoayiap Kezinoe Cl, 14 scone C17 Kocviivicmapol 24 cazammulk acepoer Ketlit
S. pneumoniae orwcoubtiovl. CI-CI7 Koculivicmapvl 0aapovly YumomoKCUKaivlk acepine oe
bazananovl. Convimen xamap, manoanrzanw yut xocwlavic, Cl, €14 owcone Cl17, ouogpurbmoepoin
MY3IIYIH JCoHe a2blHObL CYnapovl auday beincenoinicin medicey KadOilemine CKpUHUHSMEH Ommi.
Ocwvl 3epmmeynepdiy 6apavievinan biz Cl, 14 ocone Cl7 Kocvlivicmapuln dcana Key Chekmpii
bakmepusea Kapcel azeHmmepoi ounan mabyza muimoi ymimxepaep oen canay2a 601advl 0e2eH
KOpbImblHObI2A Kellyee 001a0bl JiCIHe OCbl 3epmmey HCAHAOAH CUHME30eNceH KOCLLIbICIAapObly
MUKpOOKa Kapcol azenmmepoi auiyoa nanoanvl 601ybl MyMKiH eKeHin Kopcemeoi. byn namusicenep
cunmesoeizeH MmyblHObLIAPObIY He2i3i HCaAHA HCIHe Kyuimi bakmepusaza Kapceol azeHmmepoi xcacay

YWin natioanvl OOaIybl MyMKIH eKeHiH Kopcemeoi.

Tyitin co30ep: Cyrvghonocudpaszuomep, S. pneumoniae, baxmepusza xapcuol Gencenoinix,

vaxvimmul oamipemin kunemuxa, MIC, yumoysimmutnvix, buogunvm.

Harapakyna Ilanaroru, Myxamman Adsaua Aszam
Otnenenue GapMareBTHICCKON XUMHH 1, papMarieBTHIecKui Koyuiek JSS, AkaeMus BBICIIETO
oOpa3zoBanus u uccienoBanuit JSS, Yu, Hunrupuc, Tamun Hany-643001, Uuaust.

2 ¢apmaneBTrueckuii Komutemk, yausepeuret JSS, Noida-201301, Yrrap-Ilpanem, Uaans

SMITATUYECKH MOIXO0/I K ONMPEJAEJTEHNIO AHTUBAKTEPHAJILHOT O
MOTEHIHUAJIA BEH30JICYJIb®OHOI UJIPA3UI0B U3 HOBOI'O N’ -
®EHWJIMETWINJA: TIPOEKTUPOBAHUE, CHHTE3 U BUOJIOTHYECKAS
OLIEHKA
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Annomayus:

Tossnenue ycmouuusocmu K aHMUOUOMUKAM, UCHONL3YEMbIM 8 HACmosujee 6pemMs, HApsody C
OMCYymcmeuem Ho8biX KIACCO8 AHMUOUOMUKOS, 6bl36AJI0 OCMPYI0 NOMPEOHOCMb 6 NOUCKe U
paspabomke HOBbIX aHmubaxmepuaibHulx cpeocms. Cpedu pasiuuHblx cmpameuii MOJIeKVIAPHAS
2ubpuou3ayus 603HUKIA KAK YCREUWHbI CNOCOO paspabomku HO8bIX KIACCO8 AHMUOAKMEPUATbHBIX
azenmos. Imo exurouaem 8 cebsi 00veOUuHeHue OCHOBHLIX CIPYKMYPHBIX 0CODEHHOCMell PA3NUYHbIX
OUOAKMUBHBIX 8eUeCcm8 8 00HY MOJEKYIAPHYIO OCHOBY OJisl CO30AHUSL HOBOU 2UOPUOHOU MOJIEK) bl
Cnedyss smum HaOMOOEHUsIM, ObLIO HANPABIEHO HA pPA3pabOmKy HOBbIX U IPHEKMUBHBIX
AHMUOAKMEPUATbHBIX — A2eHMO8 NymeM O00beOUHeHUus 4dacmell apuicyib@oHunIuopasuoa u
benzunudene2uopazuna 8 00Hy monexyiapuyio octogy. Cepus pomanos N ' - penurmemunuden
OeH301-CyIbhoHo2UOPaA3UO Pazpaboman u Cunme3upoean. dmu coeourenus Ovlau oyereHsl iN Vitro
3a  uUX aHMUOAKMEPUANbHYIO — AKMUBHOCMb — NPOMUE  SPYNNbL  SPAMIOLONCUMETbHBIX U
2PAMOMPUYAMENbHBIX OAKmepull ¢ UCNONb308AHUEM Memoodd MUKpO-pasdasienus O0)y1boHA, KaK
yrazano 6 pexomenoayusix CLSI na 2024 200. Cpeou npomecmuposanuvix coedunenuti C1l, C14 u
C17 nokaszanu mmocoobewarouyto akmuenocms npomus S. pneumoniae mtcc 655 co snauenusmu
MIC no cpasnenuro co cmanoapmuvim NpPenapamom YunpopIoKcayuH. MUHUMATIbHbLE
uccredosanusi Konyenmpayuu dakmepuyuonvix S coeounenuit C1 u C14. 6axmepuyuonwiii 3¢hghexm
npomus pneumoniae o6woir obuapyscen 6 konyenmpayusx MIC u sub-MIC nocre 12 wuacos
so30eticmausi. Kpome moeo, npu kunemuueckom ananuse, yousaioujem epems, coeounerus €1, c14 u
C17 nocne 24 uacos e6o3zdeiicmeusi S. pneumoniae evimepau. Coedunenus CI—-C17 makoice
OYEHUBANUCL NO UX YUumomokcuieckomy oeticmsuio. Kpome mozo, mpu 6b10panHuix coeOuHeHus,
Cl, cl4 u cl7, OvLiu nposepenvlt HA CNOCOOHOCMb NOOAGIAMb 00PA308aHUE OUONIEHOK U
AKMUBHOCIb OUCMULISIYUU CMOYHBIX 800. M3 6cex 3mux ucciedo8amuti Mvl MOJCeM COeNamb
661600, umo coeounenuss Cl, c14 u CI17 moocno cuumamov 3¢hghekmusHbiMu Kanouoamamu 0
Paspabomky  HOBbIX AHMUOAKMEPUATbHBIX A2eHMO8 WUPOKO2O0 CNeKmpa Oelcmeus, u 9mo
uccneoosanue nOKazvleéaem, 4mo HeOasHO CUHMESUPOBAHHbIE COCOUHEHUSI MO2ym Oblmb NONe3HbL
npu OMKPLIMUU NPOMUBOMUKPOOHBIX a2eHMO8. Dmu pe3yibmamvl NOKA3bI6AIOM, YMO OCHO8A
CUHME3UPOBAHHBIX NPOU3BOOHLIX MOdcem Oblmb NoAe3HA ONd CO30AHUS HOBbIX U MOUJHBIX

aHmu6al<mepuaJleblx AaAceHmaoes.

Knrueswie cnosa: Cynvgponozcuopasuoet, S. PNeUMONIae, anmubaxmepuaibHas akmusHOCHb,

kunemuxa, yousaowas epems, MIC, yumomorxcuunocms, 6uonnenka.
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AN EMPATHETIC APPROACH OF REVEALING THE ANTIBACTERIAL POTENCY
OF THE NOVEL N'-PHENYLMETHYLIDENE BENZENE-SULFONOHYDRAZIDES:
DESIGN, SYNTHESIS, AND BIOLOGICAL EVALUATION

Abstract:

The emergence of resistance to currently used antibiotics, along with the lack of new antibiotic
classes, has created an urgent need for the discovery and development of novel antibacterial
agents. Among various strategies, molecular hybridization has emerged as a successful approach
for developing new classes of antibacterial agents. This involves combining the key structural
features of different bioactive substances in a single molecular scaffold to create a new hybrid
molecule. Guided by these observations, aimed to design novel and effective antibacterial agents by
incorporating arylsulfonyl hydrazide and benzylidenehydrazine moieties in a single molecular
scaffold. A series of novel N'-phenylmethylidene Benzene-sulfonohydrazide was designed and
synthesized. These compounds were evaluated in vitro for their antibacterial activity against a
panel of both Gram-positive and Gram-negative bacteria using the broth microdilution method, as
outlined in the 2024 CLSI guidelines. Among the tested compounds, C1, C14, and C17 showed
promising activity against S. pneumoniae MTCC 655 with MIC values compared to the standard
drug ciprofloxacin. Minimum bactericidal concentration studies revealed bactericidal effects of
compounds C1 and C14 against S. pneumoniae at both MIC and sub-MIC concentrations after 12 h
of exposure. Furthermore, in time-kill kinetic assays, compounds C1, C14, and C17 eliminated S.
pneumoniae after 24 h of exposure. Compounds C1-C17 were also evaluated for their cytotoxic
effects. Additionally, three selected compounds, C1, C14, and C17, were screened for their ability
to inhibit biofilm formation and efflux pump activity. From all these studies, we can conclude that
compounds C1, C14, and C17 can be considered effective candidates to invent new broad-spectrum
antibacterial agents, and the present study suggests that the newly synthesized compounds could be
useful in the discovery of antimicrobial agents. These findings suggest that the scaffold of

synthesized derivatives may be useful for the development of new and potent antibacterial agents.
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Keywords: Sulfonohydrazides, S. pneumoniae, Antibacterial activity, time kill kinetics, MIC,

cytotoxicity, Biofilm.
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Ethno-pharmacology relevance: The gift to humanity for acquiring a healthy lifestyle is the use of
medicinal herbs, which have tremendous therapeutic and basic relevance. The cotton candy berry,
Muntingia calabura (Muntingiaceae), has great value in all indigenous traditional medical systems,
including folkloric Ayurveda, for therapeutic and dietary purposes to restore lost vitality and vigour.
Objective of study: To evaluate the protective effects of ethanol extract of Muntingia calabura
against cisplatin induced Myelosupression and Chemobrain in albino wistar rats.

Material and methods: The dried powder of leaves extract Muntingia calabura was powdered and
defatted using petroleum ether. The marc left over was extracted with ethanol using soxhlet
apparatus. The ethanolic extract of Muntingia calabura (EEMC) was subjected preliminary
phytochemical investigation as per procedures described by Khandelwal. The experimental rats
were treated with ethanolic extract of Muntingia calabura for 21 days according to protocol. And
rats were administered with cisplatin on 1%, 3", 5 and 07" day to induce bone marrow toxicity and
neuro toxicity. The blood samples were collected from all the animals on 1%, 71, 14™ and 21% day
after one hour before the administration of the drugs and hematological parameters was determined
and behavior activity of rats were determined. At 21% day blood samples were collected from each
rat one hour after administration of the drugs under anesthesia condition, all rats were sacrificed and
bone marrow sample were collected. A brain and bone marrow sample from each sample was
subjected to histopathological examination. The hematological parameters like RBC, WBC,
Platelets, Hemoglobin, Hematocrit, Eosinophils, Basophils, Neutrophils, Lymphocytes, Monocytes,

Bleeding time and Clotting time were determined for the blood samples.
183



KA3AKCTAH ME/THI[HHA ’KOHE ®APMAIIHA 2KYPHAJIBI, 2025 scoin 4-mom
XU mexncoynapoonas nayunas Kongepenyus monoowvix yuenvix u cmyoenmos «Ilepcnexmuent
pazeumusn Ouo102uu, MEOUYUHBL U hapmayuuy, cOOpHuUK cmamei

The Morris water maze test, Open field model test and Rota rod apparatus test were performed to
determine effect of neurotoxicity of ethanolic extract of Muntingia calabura and time spent in pool,
number of squares crossed and falling off time were recorded.

Results & Discussion: Administration of cisplatin alone could significantly reduce hematological
parameters on 7", 14" and 21% and prolonged bleeding time and clotting time in toxic control
animals compare to normal animals. But the animals of treatment groups administered with extract
of Muntingia calabura have exhibited significant rise in hematological parameters and reduce
bleeding time and clotting time when compare to toxic control animals on the 14" day and 21* day.
The histopathological examination revealed the regeneration of bone marrow in the extract treated
animals.

In the Morris water maze test, administration of cisplatin increased escape latency and reduced
number of crossings and time spent in target quadrant in toxic control group animals but treatment
with our ethanolic extract could reduce escape latency and also increased time spent in target
quadrant and number of crossing in treatment groups. In open field test, number of squares crossed
by animals was reduced and there was significant increase in number of rearing, fecal pellets and
immobility time in toxic control group animals due the chemobrain induced by cisplatin
administration. But our ethanolic extract could reverse the chemobrain caused by cisplatin which
was evident by reduction in fecal pellets, rearing, immobility time and increased number of squares
crossed by animals. And we could observe the muscle strength in the toxic control animals treated
with the cisplatin alone hence reduced falling of time in rota rod apparatus but administration of
EEMC significantly increase the muscle strength in the treatment group of animals.

Conclusion: The findings of the current study imply that ethanolic extract of Muntingia calabura
has important protective qualities against bone marrow toxicity and chemobrain induction caused
by cisplatin in albino wistar rats. Further study should be undertaken to determine the mechanism of
action of extract for its protective property.

Key words: Muntingia calabura, Cisplatin, Myelosupression, Hematological parameter, Morris
Water Maze, Open field model, Rota rod apparatus, falling off time, Time spent in pool, Escape
Latency, Number of Crossings, Number of Squares, immobility time, number of rearing, number of

fecal pellets,

UDC 616.31:582.824
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HUAEHTHOHUKALIUA CTOMATOJOTMYECKHUX IJTEHOK HA OCHOBE DKCTPAKTA
3BEPOBOs

Abstract

The aim of the study was to identify the dental films based on St. John's wort extract. To determine
the biologically active substances, we used general group reagents, TLC and IR spectroscopy. As a
result, the presence of flavonoids, tannins and saponins was established. Chromatographic spots
coincided with the rutin standard, and the IR spectrum confirmed the authenticity of the
composition of the films. The obtained data confirm the effectiveness of these methods for the
identification and quality control of dental films.

Keywords: dental film, hypericum perforatum , flavonoids, TLC, IR spectroscopy, identification.

AxOepauesa Y.E., Mbip3a0ek A./l., Konbic A.H., Kapakyaosa A.Ill., Opaadaesa C.K.,
AnTbiHoex /1.

«Onrycrik Kazakcran menununa akagemusicel» AK, [lIsivkenT k., Kazakcran

NIAEHTUOUKALNUA CTOMATOJJOI'NMYECKUX IIVIEHOK HA OCHOBE 3KCTPAKTA
3BEPOBOS

Anoamna

3epmmey HCYMuICHIHLIY MaKcambl — WAUKypail (36epodotl) CbleblHObICHl He2i3iHoe OalblHOANEAH
CMOMAMONO2UANBIK  NAGHKANApObl  uoenmugpuxayusnay. buonosusnviy  0Oencendi 3ammapowvi
AHBIKMAY VWIH JCaInvl MONMbIK peakxmusmep, dcyka kabammol xpomamoepagus (KKX) ocone
UK-cnexmpockonus a0icmepi Kondanvliovl. Homuowcecinoe ¢rasonouomap, unix zammap MmeH

CcanoHuHoep aHblKmanovl. Xpomamozpaghusnvlk 0akmap pymuHHiK CMaHoapmmel ya2iciMen caukec
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kenoi, an UK-cnexmp KYpamvlHulH WbIHAULLIEbIH pAcmaobl. Anvinzan manimemmep 0¥ 20icmepoiy
CMOMAMONOCUANBIK NIEHKANAPObl UOECHMUDUKAYUALAY MEeH CANACbiH O0aKbliayoa muimoi eKeHiH

Kepcemmi.

Tytiin co30ep: cmomamono2usiibl NAéHKa, waukypai, grasonouomap, KKX, UK-cnexmpockonus,

uoeHmughuxayus.

AxOepauena Y.E., Mbip3adexk A.Jl., Konbic A.H., Kapakyaosa A.lll., Opnataesa C.K.,
AnTtbiHoexk /1.

AO «tOxno-Kazaxcranckas MmequiurHckas akageMus», r.11IsiMkenT, Kazaxcran

UAEHTU®PUKALIUA CTOMATOJOIMYECKHUX IJIEHOK HA OCHOBE DKCTPAKTA
3BEPOBOS

Annomauus

Lenvlo uccreooganus A61ANACL UOSHMUDUKAYUSL CIMOMAMNONIOSUYECKUX NJIEHOK HA OCHO8e
aKcmpaxma 36epo0os. [{ns onpedenenus OGUOIO2UYECKU AKMUBHBIX 8eujeCms ObLIU UCNOIb308AHb
ooweepynnosvie peaxkmusvi, TCX u HK-cnexmpockonurw. B pe3ynomame Ovlio ycmanogneno
Hanuuue PrasoHoudos, 0YOUTbHBIX 6eWeCme U CANOHUHO8. XpomamozpagduyecKkue nSamHa cosnaiu
co cmanoapmom pymuna, a UK-cnexmp noomeepoun noonunnocms cocmaga nienoxk. Ilonyuenuvie
oanuvle NOOMEEPHCOarom 3PHeKMUBHOCMb OAHHBIX Memo008 0l UOeHMUPUKAYUU U KOHMPOJISL

Kauvecmed cmomamojliocuvecKux nieHokK.

Kniwueevie cnoea: cmomamonocuueckas nienka, 36epooot, ¢rasonouovl, TCX, HK-

CNeKmpoCKonus, UOeHMUDUKAYUSL.

BocnanurenbHble 3a0ojeBaHUS MapajoOHTa SBJSIOTCS IIMPOKO PacHpOCTpaHEHHOH Qopmoit

IIaTOJIOTUH, BCTPEYAOIIEHCS B CTOMATOJIOTMYECKOW MpakThke. [lo JaHHBIM Hay4HOW JUTEPATYPBHI,

pacrpocTpaHEeHHOCTh 3a00JIeBaHMIA MTapaJJOHTa B Cpe/iHel BO3pacTHO rpymnmne MoxeT gocturath 90%. B

Ka4ue€CTBC aHTI/IGaKTepI/IaJIBHBIX CpCACTB IIpU JICUHCHUU IaTOJIOTUi nmapaJoHTa IIHUPOKO HCIOJIB3YIOTCH

CHHTCTUYCCKHUE JICKAPCTBCHHBLIC CPEACTBA, OJHAKO BCC 4Yallc BCTPCHAIOTCA CilIydau PE3UCTCHTHBIX

uHpekumii. B Hacrosiiee BpeMsi HHTEpeC UCClIeJ0BaTeNeil BbHI3BIBAET BO3MOXHOCTh HCIIOJIb30BaHUS B

186



KA3AKCTAH ME/THI[HHA ’KOHE ®APMAIIHA 2KYPHAJIBI, 2025 scoin 4-mom
XU mexncoynapoonan nayunas KoHghepenyus moao0wix yueHvix u cmyodenmos «Ilepcnekmuent
pazeumusn Ouo102uu, MEOUYUHBL U hapmayuuy, cOOpHuUK cmamei

TEpaliud U OCOOCHHO MPO(QUIAKTUKE BOCHAIUTENBHBIX 3a00JIeBaHUI MapaZoHTa MpenapaToB
PaCTUTEIBLHOIO IPOUCXOKICHHUS.

Hesab pabdorsl: pa3paboTKa METOAUK HIEHTH()UKALNMN CTOMATOJOTHYECKUX IUIEHOK Ha OCHOBE
HKCTPAKTa 3BEpO0O0S ISl MOATBEPKACHUS MX MOATUHHOCTH.

Marepuaiabl M MeTOAbl HMcCIeI0BaHUs: CTaHAapTHBIA oOpaszen pyruHa (I'® PK); o0bekThI
MCCIICIOBAHMSI - CTOMATOJIOTMYECKHE TUICHKH, MOJTYYeHHBIE Ha OCHOBE JKCTPAKTa 3Bepo0os. MeTombl:
NK-cniekTpockonusi, TOHKOCIIOHHas XpoMaTorpadusi, KaueCTBEHHbIE PEAKIIHUH.

Pe3yabTaTsl HccienoBanusi: OCHOBHBIMUM OHMOJIOTUYECKH AKTUBHBIMM COEJMHEHHUSMH KCTPAKTa
3Bepo00s SBISAIOTCA ()IIAaBOHOWIBI, TyOMJIbHBIE BEIIECTBA W CallOHMHBL Jls mpeaBapuTeNbHON
UACHTU(GUKAIMA  OWOJIOTMUYECKHM  aKTUBHBIX  BEUIECTB  OBUI  TONYYE€H  BOAHBIM  AKCTPAKT
CTOMATOJIOTUYECKUX IJIeHOK. COOTHOLIEHUsI HABECKH IUIEHKU U 3KcTpareHTa 1: 1.

Jns uneHTugUKanuy (GIaBOHOUIHBIX COEJUHEHNH K OJIYYEHHOMY pacTBOpPY J00aBISIOT pacTBOP
HATpUSl THIAPOKCHAA; oOpas3oBajcs (EHONAT HATpUsl KENAToro IBera. Ha ayOmimpHBIE BemiecTBa
IIPOBOAMIIM PEAKLUI0 B3aUMOJEHCTBUS € OUXpOMAaTOM Kallus; OKpacka pacTBopa H3MEHWJIach OT
OpaH’>KEBO-XKEITOro 10 3eleHbId. [ oOHapyXeHHsI CallOHMHOB MCIIOJIb30BAIM PEAKIIMH, OCHOBAHHbIE
Ha (U3MUECKUX CBOWCTBAX CAllOHMHOB - PEAKIIMY NEHOOOPAa30BaHUs J1aJIU MOJI0KHUTEIbHbIE PE3YIbTaThI.

BriieykazaHHbple  XMMUYECKHME  peakUuu  O0JIaJaloT  BBICOKOM  CEJIEKTUBHOCTBIO U
YyBCTBUTEIBHOCTHIO, YTO IO3BOJISIET WCIOJB30BATh JAaHHBIC pEaKIuM Uil HICHTH(PUKAIUN
¢duTonpenapaTos.

ITpu npoBeneHUH aHANIM3a CTOMATOJIOTHYECKUX TUIEHOK METOZOM TOHKOCJIOMHON XpoMaTtorpaduu
ObUIO YYTEHO KOJMYECTBEHHOE coJiepkaHue (IaBOHOMIOB B JieKapcTBeHHOW ¢opme. g BbeiOopa
ONTHMAJbHBIX  YCIOBUH  XpomarorpadupoBaHusi M pasfeneHus  (IaBOHOUIOB  HU3YUYEHO
Xxpomarorpaduyeckoe rnopeseHue (HIaBOHOMIOB B PA3IMYHBIX CHUCTEMax pacTBoputeneil. B pesynbrare
HKCHEPUMEHTAIbHON paboThl yCTAaHOBJIEHO, YTO ONTHMAalbHAas MOJBMKHOCTH (DIIaBOHOUIOB 3BEpOOOs
Ha0Jt01aeTCsl PU HCIIOJIb30BAHUM TMOJABIKHOM (ha3bl cocTaBa ATHIIALIETAT - KUCJIOTAa MypaBbUHAs -
KuCIoTa  xyopoBomopoinas  (21,25:1,5:2,25) ¢ ontuManeHbiM  3Hauenuem Rf  0,55+0,02,
cootBercTBytomiee Rf crangaptHoro oOpasna pyruHa. JleTekTHpOBaHUE MOTYYEHHBIX MATEH MTPOBOIHIH
o Y ®-cBeTOM Npu AJIMHE BOJIHBI 254 HM.

NK-criekTphsl CTOMATOJIOTHYECKUAX TUICHOK OBLIM CHATHI Ha criekrpomerpe MHDPAJIFOM ®T-08
(P®) ¢ dypwe-npeobpazoBaHreM B AUCKAX ¢ Kamus OpommmoM B obmacta or 4000 1o 400 cm! B
CpPaBHEHMM CO CTaHAApPTHbIM oOpasnoM pyrtuHa. Ilomydennsiii MK-crekTp xapakrepusyercs psiiom
XapaKTepHBIX TOJOC TOIJIOIIEHUsS,, COOTBETCTBYIOIIMX CTpOEHUIO (prmaBoHOMIOB. B cmekTpe
HaONolaeTcsl IIMpPOKass HWHTEHCHBHas 1mosnoca 1pu 3365 cm!, o00ycioBieHHass BaJlEHTHBIMU

KojeOaHusMU (PEHONBbHBIX TUAPOKCUIBHBIX Tpymnn. Hanuuume naHHOW mMONOCH  YKa3blBaeT Ha
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MPHUCYTCTBUE B CTPYKTYpE pyTHHA O0ibioro yucia OH-rpym, 4To cornacyercs ¢ ero moaugeHOIbHOM
npupo10ii. COBOKYITHOCTh 3apeTUCTPUPOBAHHBIX MOJIOC MOTJIOMICHHUS TOITBEPKAACT, YTO UCCIACAYEMOe
BEILIECTBO COJACPXKUT (HDEHOIBHBIC THUIAPOKCHIIBHBIC TPYIIbI, KapOOHWUIBHYIO TPYIIy, apoOMaTHYECKHE
KOJbIIa M TJIMKO3HMJIHBIE 3aMECTUTENH, YTO COOTBETCTBYET CTPOCHHIO ()IAaBOHOHWIOB, B YaCTHOCTH
pyTHHA.

BeiBoabl: B pesynbrare MpOBEACHHBIX HCCICIOBAaHUN OOHAPYKEHO HaIWuue OWOJIOTHYECKU
aKTUBHBIX BemecTB ((pIaBOHOMIOB, JyOWMJIBHBIX BEIIECTB, CAllOHMHOB) B BOJHOM 3KCTPAaKTe
CTOMATOJOTHYECKHX IUIeHOK. C TMOMOIIBI0 METOJOB TOHKOCIOWHOW Xpomartorpadpum u HK-

CIEKTPOCKOIUH MOATBEPKACHO HANWYKE (DIIaBOHOUIOB IO PYTHUHY.

Cnucok Jimreparypbl
1. Hoxxkuna H.H., Cumonsn E.B., Cununkuii A.W. PazpaboTka HOpM KadecTBa U CTaHIapTH3AIUS
CTOMATOJIOTUYECKOH TIJIEHKHU JIEKAPCTBEHHOM, COIEpKALIEH STHTAPHYIO KUCIOTY U UETWITHPUTUHUS
XJIOpU // ACIMPaHTCKUN BECTHUK

[ToBomxbs. — 2020. — Ne 1-2. — C. 137-141. https://doi.org/10.17816/2072-2354.2020.20.1.137-141

2. MunazoBa I'. U. (x.¢papm.H., ct. mab.) TonkocnoiiHas xpomarorpadus (TCX) B anammsze
MPUPOJHOTO CHIPhs // BamKupcKkuii TOCyIapCTBEHHBIH MEIUIMHCKHNA YHHBEPCHTET, Kadeapa

o6weit xumuu - 2022 - Nel1-2 - C. 234-245

Hapucerrn A, Kapruka II, Yannan P. C.
®dapmarneBTukanbik Xumus kadeapacel, JSS dapmanusa Komnemxki, Maiicypy, JSSAHER,

MSG MOJIIHEPIH AHBIKTAYFA APHAJIFAH DKOJIOT'USAJIBIK TA3A FTIR 91ICI

Aoamna:

Anvikmama: Hampuii enymamamor (MSG) - aneaw pem 1908 owcvinot Kanown eanvimvl Kukynae
Ukeoa laminaria japonica meniz 6andviprapeinan 001in anean KeHiHeH KOJOAHbLIAMbIH XOUl
uicmenoipeiw. On monexynanvlk caimaewt 187,13 bonamuin ax, uicciz Kpucmandvl YHMax mypinoe
natioa 6onadel dHcone cyoa eme dicaxcol epudi. MSG-Byn L-enymamuH KblUKbLIbIHbIY HAMPULL
MY3bl, NApMe3aH ipimuiici, Kbl3aHaK, CAHbIPAYKYIAK, em HCoHe KOKOHICmep CUAKMbl magamoapod
mabueu mypoe Kezoecemin MAauvl30bl emec amuH Kolukblivl. On COHOQU-aK adam daz3acblHOa
cunme3sdenedi dicaHe memaboIusMoe Maywizovl pon amkapaovl. MSG Kommepyusnvlk 6HOIpici
Kpaxmanowl, dHcyeepi KaHmulH Hemece CipHe aublmyobl Kammuowl. Kem dezende 99% masapmuinzan
2ymamam Hampuil  2Iymamamvl peminOe OenciieHedl, an MA3AnbIRbL  MOMEH HYCKAIAp

euopoauzoenzer akywvlz onimoepi (I'2C) peminoe owcikmeneoi. banamanvt enoey adici npomeasa
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Ghepmenmmepin navdananadsi, onrap Keuoip Hca2oaurapoa mazamovlK KoI0anbaiapoa apHativl
manbanayovl Kasxicem emneyi mymxin. MCI anvikmay sicone manoay mypakmol AHATUMUKATLIK
maoicipubece calikec KelemiH OSKOJI0SUANbIK masd, Oy30aiumuln 20icmepli KONOAHY apKblibl
OHMAUNaHObIpbLI0bl. Byn adicmep Xanvikapanwix Yiinecmipy Keneciniy (ICH) uyckaynapvina
cavxec kamay mypoe pacmanovl, bB¥JI OPTYPJII konoanbanapoa MSG udenmuguxayuscoinovly
0a110i2iH, 02110I2IH JHCIHe CeHIMOLLICIH KaMmamacyls emeoi.

Makcamoi: 20ic yneioeei Hampuii [nymamamulnvly Mmeénuiepin 3KONOSUANLIK MA3A JOICHEH
aHbIKmMayea 6agblmmanean.

Qoicmepi. 3epmmey mamepuanoapvina Maticopoasel Kommepyusinvlx 6asapaapoan Camoin
anvinean Manw Copnacel men Macana Maxapoust kipedi. @ypve Typrendipyiniy HUnppaxwizvin
cnexmpockonuscvinan  (FTIR) anvinean cigipy Oepexmepi LabSolutions 6agoapnamanviy
KYPanblHbly KOMe2iMeH MAaloaHobl, OHbIH He2isei Kypamoac bOeniei nampuu erymamamsl (MSG)
oonbin MmaobwlIaAowL.

Homuoicenep: aziprencen a0icmep commi OpHAMBLIObL HCIHE HAMPULL TIYMAMAMBIHbIY MOIULEDIH
anvikmay  ywin mexcepinoi. Lluxkizammuly, mazamovlk KOCNAiapowly JHCoHe  KOCAIKbl
uHepeOueHmmepoiy pmypii KOMMEPYUANLIK KON dcemimoi Oamoeyiumepoezi YKCacmuleblH
bazanay ywin @ypve Typrenoipyiniy Hugpakwizein cnexmpockonuscol (FTIR) onapowiy ciyipy
3aHOBLILIKMAPLIH MAL0AY APKbLIbL KOJOAHBLIOBL.

Kopvimuinowl: a3ipnenzen oicone mekcepineen 20icmep apmypiai  Koadawbanapoa Hampuii
27yMamamulHbly MOIULEDIH AHLIKMAYObIH CEHIMOI JHcaHe MUiMOi 20icin kammamacwiz emedi. Dypve
Typnaenoipemin Hugpaxwizoin cnekmpockonusiwvt (FTIR) xonoany wukizammel, mazamowiy
KOCnanapowvl HcoHne KOCAIKbl UHepeoueHmmepoi o1apoviy CiHY 3aHObLILIKMAPLIH MAl0Ay apKblibl
KOMMEPYUSATILIK KOJL Hcemimoi 0amoeyiumepoe 0271 CAlblcmbipy2a MYMKIHOIK bepedi. Byn adicmep
MCI anvikmay wmen cunammayoa O0dn0ikmi, penpoOyKMUSMINIKmi JHcoHe MmYpaKmuliblKmbl
KaMmamacwls ememin IK0JI02USANbIK Ma3a AHATUMUKALbIK NPUHYURMEP2e CUKeC Keleol.

Tyuinoi cezoep: Hampuu enymamamot, FTIR, Dxonocusnvix masa.

Hapucerrn A., Kapruka II., Yannan P.C.

Kadenpa papmanertudeckoit xumun, @apmarieBrruueckuii komwtemx JSS, Maiicypy, SAmonus,

3KOJIOTMYECKHU BE3OMMACHBIA METO/I FTIR JIJII KOJTMYECTBEHHOI'O
OIIPEJAEJIEHUSA MSG

Abcmpaxkm:
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Tnymamam nampus (MSG) - wiupoxo ucnonv3yemulil ycuiumensb 6Kycad, 6nepable 8bl0eNeHHbLlL
6 1908 200y sinouckum yuenvim Kukynae Hkedoii uz mopckoii sooopocau Laminaria japonica. Ou
npeocmasisiem coooul Oenvlil KpUCMAIIu4ecKulli. NOpouox 6e3 3anaxa ¢ MOJNeKYJIAPHOLU MAaccoll
187,13 u xopowo pacmeopum 6 6ooe. I iymamam nampusi - 3mo Hampuesas colb L-enymamurosou
KUCTIOMbL, HE3AMEHUMOU AMUHOKUCTIOMbL, KOMOPAs eCMecmEeHHbIM 00pa30M COO0EPHCUMCA 8
MAaxKux npooOyKmax, KaxK culp NApMe3aH, NoMuoopul, pubsl, maco u ogowu. I nymamam nampus
maxoice CUHMEIUPYemcs: 8 Op2aHusMe YeloseKd U ucpaem JHCUSHEHHO BAJICHYIO pPOlb 68 oOMeHe
sewecms. Kommepueckoe npou3eoocmeo 2iymamama Hampus —eKIouaem —pepmeHmayuro
Kpaxmana, KyKypy3Ho20 caxapa uiu namoku. I niymamam, ouuweHHblll no meHvuie mepe 0o 99%,
MapKrupyemcs Kaxk 2iymamam HaAmpus, 8 mo épems KaK 8apuammvl ¢ 0ojee HUZKOU CMeneHbro
OYUCIKU KIAcCUPUUUPYIOMCsL KaK 2uopoauzosannvie benxogvle npooykmsl (I'T1I1). B xauecmee
ANbMEPHAMUBHO20 Memooda 00pabomKu UCNONL3VIOMCA  (hepMeHmbl-npomeassvl, KOmMopbvle 8
HEKOMOPbIX CYUASAX MO2YM He mpebo8ams CHeyUuaibHOl MAPKUPOBKU NPU NPOU3B0OCMEE NULYEBbIX
npodykmos. OOHapydcenue U aHAIU3 2AYMAMama Hampus Obliu  ONMUMUSUPOBAHbL  C
UCNONBL3068AHUEM — IKOJIO2UYECKU — YUCbIX — HEpApYWAwWux Memooos, COOmMEemcmayouux
NPUHYUNAM — YCMOUYUBO20 AHANU3A. Omu  Memoovl NpOWLIU  MUAMENbHYI0 NPOBEPKY 8
coomeemcmeuy ¢ pyKogooawumu npunyunamu Medxcoynapoono2o coeema no 2apmMoHu3ayuu
(ICH), umo obecneuusaem mounocms, 0e30uub0yHOCmb U HaoexcHocms onpeoeienuss MSG 6
PA3TUYHBIX 001aCMAX NPUMEHEHUS.

Ilenv: Memoo mnanpasnen Ha KoauyecmgeHHOe oOnpeodeieHue COo0epI’CAHUs 2Lymamama
Hampusi 6 06pasye IKOI02UYECKU YUCTBIM MEMOOOM.

Memoo: Yuebnvie mamepuansl sxatouarom cyn Manuo u nacmy Macana, npuobopemennvie Ha
KoMMepyecKux pulHkax 6 Maiicype. [lannvie 0 nociowjenuu, HNOAYYEHHble C NOMOUBIO
ungpakpacrnoli cnekmpockonuu c¢ npeoopazosanuem @ypve (FTIR), 6vi1u npoananu3uposaHvl c
UCNONb3068aAHUEM NPOSPAMMHO20 obecnevenus LabSolutions, npu smom enymamam nampus (MSG)
ObLL onpedesien 6 Kauecmee OCHOBHO20 KOMNOHEHMA.

Pesynomamur: Paspabomarnvie memoovl Obliu YCHeuHo 6HeOpeHvl U 8aIUOUPO8ansl OJis
KOIUYeCMEEHH020 Onpedenenus enymamama Hampus. [[ns oyeHKu cxo0cmed culpbs, NULYEBblX
000a60K U 8CNOMO2AMENbHLIX UHESPEOUECHMO8 8 PA3IUYHBIX KOMMEPUECKU OOCHYNHbIX NPUNpasax
OvLIa UCnOIbL308aHA UHPaKpachas cnekmpockonus ¢ npeoopazosanuem @Pypve (FTIR) nymem
AHAIU3a UX CMPYKMYPbl NOSTIOUJEHUS.

3akniouenue: Pazpabomannvle u anpobupoganuvie Memoovl 00ecneyusarom HAOeHCHbll U
aghghexmuenvili N00X00 K KOAUUECNEEHHOM) ONpeOeNeHuto 2Lymamama HAmpusi 8 pPa3iudHbiX

obnacmsax npumenenus. Mcnonv3osanue UHOPAKPACHOU CHEKMPOCKONuU ¢ npeobpazo8aHuem
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@ypve (FTIR) nozeonsiem nposooums mMoOuYHOe CPABHEHUe Cbipbs, NUUesblx 000a80K U
BCNOMO2AMENbHBIX UHCPEOUCHMO8 8 UMEIOWUXCS 8 Npooaxpce Npunpasax nymem auaiuszd ux
noenowjenus. Omu  mMemoobl COOMEEMCMEYION IKONOSUYHbIM — AHANUMUYECKUM NPUHYUNAM,
obecneuugass MOYHOCMb, BOCNPOU3BOOUMOCMb U  IKOJAOSUYHOCMb NpU  OOHAPYICEHUU U
Xapaxkmepucmuke 21ymamama Hampusi.

Knwueswie cnosa: I nymamam nampus, HK-cnekmpockonus, sxon102uynocme.

Narisetty A, Karthika P, Chandan R S
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Mysuru, JSSAHER,

ENVIRONMENTALLY BENIGN FTIR METHOD FOR QUANTIFICATION MSG
Abstract:
Background: Monosodium glutamate (MSG) is a widely used flavour enhancer, first isolated in
1908 by Japanese scientist Kikunae lkeda from the seaweed Laminaria japonica. It appears as a
white, odourless crystalline powder with a molecular weight of 187.13 and is highly soluble in
water. MSG is the sodium salt of L-glutamic acid, a non-essential amino acid naturally found in
foods such as Parmesan cheese, tomatoes, mushrooms, meats, and vegetables. It is also synthesized
in the human body and plays a vital role in metabolism. Commercial production of MSG involves
fermentation of starch, corn sugar, or molasses. Purified to at least 99% glutamate is labelled as
monosodium glutamate, whereas lower purity variants are classified as hydrolysed protein
products (HPP). An alternative processing method utilizes protease enzymes, which, in some cases,
may not require specific labelling in food applications. The detection and analysis of MSG have
been optimized using green, non-destructive techniques that align with sustainable analytical
practices. These methods have been rigorously validated following International Council for
Harmonisation (ICH) guidelines, ensuring precision, accuracy, and reliability in the identification
of MSG across various applications.
Aim: The method aims to quantify the Monosodium Glutamate in the sample by eco-friendly
method.
Method: The study materials include Manchow Soup and Pasta Masala purchased from
commercial markets in Mysore. The absorbance data obtained from Fourier Transform Infrared
(FTIR) spectroscopy were analysed using LabSolutions software, with monosodium glutamate

(MSG) identified as the primary component.
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Results: The developed methods have been successfully established and validated for the
quantification of monosodium glutamate. To assess the similarity of raw materials, food additives,
and auxiliary ingredients in various commercially available seasonings, Fourier Transform
Infrared (FTIR) spectroscopy was utilized by analysing their absorbance patterns.

Conclusion: The developed and validated methods provide a reliable and efficient approach for the
quantification of monosodium glutamate across various applications. The use of Fourier Transform
Infrared (FTIR) spectroscopy enables a precise comparison of raw materials, food additives, and
auxiliary ingredients in commercially available seasonings by analysing their absorbance patterns.
These techniques align with green analytical principles, ensuring accuracy, reproducibility, and
sustainability in MSG detection and characterization.

Keywords: Monosodium glutamate, FTIR, Eco-friendly.

V.J1K.615.03

Mausmnkosa I'. 10., Ypyn6aea K.A

TamkeHT papmaneBTUKAIBIK HHCTUTYTHI, O30ekcTan Pecrybnmkachl, TamkeHT Kanacsl

O KEMBIP J9PLIIK OCIMIIKTEPIAIH KAHTTHI TOMEHIETETIH 9CEPI.

Anjaarna:

00y O XyceitH noH Aomamrax M6 Cuna (16 Tamez 980 - 18 maycem 1037) Tek mMenaunuHa
Typajibl FaHa eMmec, Teojorus, ¢uiaocodus, acTPOHOMHS >KOHE AIH TapUXbl Typaslbl €HOEKTep
xacazpl. bipkatap aepexkesnepae MO0H CunanbiH 450-1eH actaM KYMBICHI Typajbl alTbUIa/bI, TEK
242-ci 6i3re xerti. MoH CuHaHbIH eHOCKTEpiHAe KaHT quadeTin emjaeyre apHanrad 100-1eH actam
HIOMNTIK Mpenaparrap kentipiared. Kant quabetinae Kui KOJJaHbUIATBIH ©CIMAIKTEPAIH O1pi-aK TYT
(Morus alba) eciMik mMKi3aThI )KOHE YIIKSH CBHIMIIBIK jkambipakTapsl (Plantago major).

Tyiiin ce3mep: rumeprivkeMus, KaHTTBI TOMEHJETETIH, aljokcaH auaderti, (ocdapuasa,
reCOKMHa3a, (EpPMEHTATHBTI, AJJIOKCAH THIPAThl, SKCIEPUMEHTAN b, OaybIp, KaHKa OYJIIIBIKETI,

TJIMKOJIN3.

Manuxosa I'.1O., Ypynoaesa K.A

Tamkenrckuii @apmaneBTrueckuii UHCTUTYT, Pecniybnuka Y30ekucran, I'. TamkenT
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O CAXAPOCHMKAIOIIEM JIEHCTBUM HEKOTOPBIX IEKAPCTBEHHBIX
PACTEHUAX.

AHHOTaIUA

AOy Anu Xycelin n6H Ab6namiax nbn Cuna (16 aBrycra 980 - 18 urons 1037) co3nman Tpyasl He
TOJIBKO 10 MEIUIIMHE, HO U M0 UCTOPHUH TEOJIOTUH, (HPUIOCOPUH, ACTPOHOMHUH U pelnuruu. B pse
HMCTOYHHKOB yIoMuHaeTcs o 6osee yeM 450 paborax Mon CuHbl, 10 Hac Jonuio Tojabko 242. B
Tpynax Mon Cunsl nepeuncieHo 6osee 100 pacTUTENBHBIX MpEnapaToB Uil JCUYCHHS CaxapHOTO
nuabera. OgHuM U3 HanboJiee YacTO WCMONb3YEMBIX PACTEHUH MPU caxapHOM AualdeTe sBISETCS
pacTuTenbHOe chipbe Oeroii menkoBuilsl (Morus alba) u kpymHble JTUCThs monapoxkHuka (Plantago
major).

KiiroueBble cj1oBa: THICPIIIMKEMHs], CaXapOCHIDKAIOIIMK, aJlZIOKCAaHOBBIN nuaber, docdapuiasa,

recCOKMHa3a, (epMEHTATUB, AJUIOKCAH TMJpaT, 3KCIEPUMEHTallb, I1€Y€Hb, CKEJETHOW MBbIIIIIA,

TJINKOJIN3.
Malikova G.Y., Urunbaeva K.A
Tashkent Pharmaceutical Institute, Republic of Uzbekistan, Tashkent
About the sugar-lowering effect of some medicinal plants.
Annotation

Abu Ali Husayn ibn Abdullah ibn Sina (August 16, 980 - June 18, 1037) wrote works not only on
medicine, but also on the history of theology, philosophy, astronomy and religion. A number of
sources mention more than 450 works by Ibn Sina, only 242 have come down to us. Ibn Sina's
writings list more than 100 herbal remedies for the treatment of diabetes. One of the most
commonly used plants in diabetes mellitus is the vegetable raw materials of white mulberry (Morus
alba) and large leaves of plantain (Plantago major).

Key words: hyperglycemia, hypoglycemic, alloxan diabetes, phospharylase, hesokinase,
enzymatic, alloxan hydrate, experimental, decapitation, Fiske-Subbar, liver, skeletal muscle,
glycolysis.
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W3BrieueHne caxapOCHIKAIOLIUX BEIIECTB U3 JEKAPCTBEHHBIX PACTEHUN 3aKJIIOYAETCS B CO3/IaHUU
Ha UX OCHOBE 3()()EeKTUBHBIX MPOTUBOJUMAOETUUECKUX IPENapaToB IyTEM BbISBICHUS MEXaHHU3MOB
BO3CHCTBUS HA OMOXUMHUYECKUE ITPOLIECCHI.

HabGnromaronuiicss B mociaeiHue ASCATHIIETHS POCT 3a00JI€Ba€MOCTH CaXapHbIM JIUAa0ETOM, a TaKKe
MHOro00pasue M TSKECTh BBI3BIBAEMBIX MM OCJIOXHEHHUH CTaBST BOMPOCHI OOpHOBI C caxapHbIM
IMabeToOM B YHCIO BAXXKHEHIIUX MpoOJieM 3apaBOOXpaHeHHs. B MOMCKaxX HOBBIX BO3MOKHOCTEH
JeueHusl caxapHoro nauabera Bpauyd oOpallaroTcs K METOJaM HApOJHOW MEIUIMHBI. AHaIN3
JAHHBIX JIMTEPaTyphl IIOKa3aj, YTO B pPa3HBIX CTpaHaxX C JABHUX BPEMEH IPEANPUHUMAINCH
IOMNBITKA  SMIIMPUYECKOIO  HCIOJIb30BAaHHS  JIEKAPCTBEHHBIX  pacTEHUH B KayecTBe
npoTHBOAHAa0eTHYECKNX cpeacTB. B Kwurae 1 nedeHust caxapHoro ama0eTa HCIOIB30BAIN
KCHBILIECHb, CIIAPXKY, KU3WJ, a TAaKK€ CMECH HECKOJIbKUX pacreHud. B bonrapum g neuenus
n€rkux GopMm auabera NMPUMEHSIOT TaKME PACTEHUs, KaK rajera, KyKypy3Hble pbuiblia, (acoiib,
onayBaHuMK ¥ 1p. [1]. B MHauu — npenapatsl U3 JiyKa, YeCHOKA, MMAIOPOTHUKA, 3BKAJIMIITA U JPYTHX
pacTeHNi HaIMOHAIBHBIN (IIOPHI.

MHorue U3 3THX JIEKApCTBEHHBIX PACTCHUM B IOCJIEIHEE BpeMs NPU3HAHBI HAYYHON MEIUIIMHON B
KaueCTBE CPE/ICTB, OKA3bIBAIOLIHMX MOJOKUTEIBFHOE BIUSHHUE HA YIIIeBOAHbINH 00MeH [2,3]. OcHOBHOMI
METOJI JIeYeHHUs] OOJIbHBIX CaxapHbIM IUA0ETOM — JMETa, MHBEKIUH HHCYJIMHA, MEepopaibHOE
OPUMECHEHHE TPOU3BOJAHBIX  CyJIb(QOHHI-MOUEBMHBI ©  OuryanunoB [45] I[lpumeHenue
JEKapCTBEHHBIX  PACTEHHUU  SBJSIETCA  JOINOJHUTENBHBIM  MeTonoM. (OJHako mpenaparsl
JIEKapCTBEHHBIX PACTEHUH HALIET0 PETMOHA IOYTH HE HCIOJB3YIOTCS B KOMIUIEKCHOM JIEYEHHH
OONBHBIX caxapHbIM auaberoM. Takoe coOCTOsiHUE OOYCIIOBIIEHO TEM, YTO OWOJIOrHYecKas
aKTUBHOCTb JIEKAPCTBEHHBIX PACTEHUN CpaBHUTENBHO ciiabas. Y OOJBIIMHCTBA HE YCTAHOBJIEHO
caxapocHIKaroeM JaeidcTBuu cBbimie 50 pacrenuit oreuectBeHHOit ¢uopsl [6, 7, 8]. ABTopbI
yKa3bIBalOT, YTO CaXxapoCHMKarollee JeicTBue OOyCIOBIEHO BEIIECTBAMH, HAXOJAIIMMUCS B
Pa3IMYHBIX YACTSAX PacTEHUH, a UMEHHO: BO BCEM PACTEHUHU LIETUKOM, B CTEOJIAX, KOPHSIX, MJI0aX,
CEeMEHaXx, JIUCThAX M T.1. OcTaercss HEM3BECTHBIM, KAKHE COCTaBHBIE YaCTH PACTeHHMH 00safaroT
TUIOTIIMKEMHU3UPYIOLIUM JIEHCTBHEM, CIIEOBATENbHO, NMPOBECTH KIACCU(PHUKAIMIO PACTHTEIBHBIX
TUIONIMKEMUUYECKUX BEIIECTB 10 UX XMMHUYECKOMY UHIPEIUEHTHI HE TIPEICTABIISIETCS BO3MOKHBIM.
[ToaTOoMy MBI HI>KE TPUBOJUM TIEpEeYeHb PACTEHHM, MPOU3pacTaloINX B Y30eKucTane, pa3ienss ux

COOTBETCTBCHHO Ha YaCTH PacTEHU, 00J1aIaf0IINX CaXapOCHUKAOIIEM JCHCTBHEM.

Ne | Ha3Banue pacrenus N3yuennas OcHoBHOEe OHMOJIOTHYECKH AaKTHBHOE

4acTb BEIIECTBO
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1. | Konckuit kamTad | [noapl, xopa, | TpureprneHoBble canoHUHBI (3CLUMH U
OOBIKHOBCHHBIH (ommuit | TUCTBS Ip.), (dhaBaHOUIBI, KyMapHHBI
COXTa KalllTaH) (bpaxcuH, SCKYJIMH) U Jp. BEIIECTBA
2. | JIyk penyarpiii (ommué3) Kopouxka, cok draBaHOMTBI, aupHOE Maco,
ButamuH C, B, KkapoTuH, yrieBobl,
(UTOHIUIBI U JAP.

3. | YecHok (capuMcok nué3) JlykoBuia, cok | DdupHoe Macio, ¢buTOCTEpUHBI,
ButaMMH C, (QUTOHLM[BI, ATTIMMHOBOE
COEZIMHEHUE U Jp.

4. | Cenpaepeit naxyuuil | JIuctss, Oc¢upHoe  Macino,  (ypoKyMapuHBI,
(xymOyii kapadc) KOPEHb ¢naBonounabl, BuTaMunbl C u B u 1p.

5. | bepésa noBucnas (ok kaitus) | Jluctes Canonunsl, (QuaBOHOHIBL, 3(PHUPHOE

MacJyo, 1y0siee BemecTBO U Jp.

6. | bapbapuc  oObikHOBeHHEBIH | KopeHs, Anxanouner  (Oepbepur u  ap.)

(omnuit 3uUpK) JMCThS, TUIOJIBL, | KUCIIOTHI, caxapa, (pJIaBOHOUIBI U 1.
BETKHU

7. | Kamycra oropoaHas | JIuctes, cok Caxapa, B 00JIbILIOM KOJUYECTBE KaIHM,
(CenokouaHHas), KapoM dochop u ap. MuHepansl, BuTamMunbl C,
(cab30BOT Kapam) B u np. BuTamMuHbI

8. | Huxopmii  oOwbikHOBeHHBIH | Kopens, I'opeun, kymapuHsl, (1aBOHOUIBI,
(ommuit caupaTKm) JMCThS WHYJIMH, apOMaTHYeCKHE OKCHKHCIIOTHI

U JIp.

9. | Kopuanap moceBHoil (3xma | Kopens, D¢upHoe macio, macio, (GpraBOHOHIBI,
KalTHUY) JMCThS, TUIOJBl | KyMapHHBI U Jp.

10. | Cunsx o0bIkHOBeHHbIH | Kopenb AJKaJION]Ibl, ITUKOHUU U TIPOU3BOJIHBIE,
(ommuit HXuym) JIUTOCTIEPMYM u KHUCJIOTBI

(dbenonkapboHa u ap.
11. | XBom ITOJIEBOU (mana | HapyxHnas Canonussl, praBoHOU B!, BUTAMUHBI C,
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KHUPKOYTHUHN) 4acTh QJIKAJIOU/IbI, ropeuu, nyosiiee
BEIIECTBO U JIp.

12. | Kpymmuna onbxoBuaHasa | Kopa AnTparnuko3unsl U np. [lpousBogHbie
(omxacuMoOH ¢paHTyIa) aHTpareHa

13. | Comonka ypanbckas (Ypan | Kopenb u | TputepneHoBbie CartOHUHBI
KU3WIMHUSCH) KOpPHEBHILE (rmuuuppu3uH), (QraBaHOWABI, caxapa,

KpaxMail, TOpe4Ht  JIp.

14. | 3BepoOoii nponbipsaBieHHbIN | HagzemHuas JyOunbHble BemiecTBa, (IABOHOUIBI,
(OOBIKHOBEHHBIH )(TEIIHUK 4acTh, KOpeHb | BUTaMuH C, KapOTUH, TUIIEPULIMH U JIp.
(ommuit) mamavoi)

15. | HeBsicun BbIcOkmii  (kopa | Jluctss, D¢dupHOE Macio, CEKCUBUTEPIICHOBEIE,
WIN3) [[BETKHU, KOPEHb | CAIIOHUHBI, TOPEYH, CIIU3b U JIp.

16. | Opex rpenkuii (rpek €aroru) | JIuctes Buramuaer C, P, B, «kaporuHn,

THIPOTIIIOKOHBI M TJTUKO3H/IBI
17. | Scuotka 6enas (ox namnym) | Hagzemuas OdupHOoe Maciao, UPUIOUIbI, CATIOHUHBI,
4acTh, IUCThSI | (ITABOHOUJIBI, CTaXHJIPHUHBI,
(beHonKapOOHOBBIE KHUCIOTHI, IyOsiiee
BEIIIECTBO U JIp.

18. | Jlen oOwkikHOBeHHBIN (omnuii | CeMeHa CnusucTele BEIIECTBA, Maciio,
3UTHUD) TJTUKO3U/IbI, TMHAMapuHa, OeJIOK U Jp.

19. | JlronepHa noceBHas | HagzemHas TpurepnienoBsie CaIlOHUHBI,
(3KxmiIaguran Oena- | 4acTh (b1aBoHOMUIBI, (deHonkapOOHOBBIE
HyHTUYKa) KHCIIOTBI,  KYMECTPOJ,  KYJIHCTaHBbI,

ButaMuH C, KapOTHH, YTTIEBOABI U JIp.

20. | Msara nepeunas (kamamnup | JIucTbs O¢upHoe macno, (GpIaBOHOUIBI, YpCol,
SUTITH3) OJUTAHOJI, TPUTEPIEH U JIP.

21. | lllenkoBuma  Oemas Tyt | JIucTes Burtamunsl C, B2, Bs, kapoTun, caxapa,

Oenblif (0K TYT)

(b1aBOHOMABI, CTEPOMJIbI, yOUIIbHBIE
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BEILIECTBA U .

22. | UlenkoBuma yépHas (motyt) | Ilmomsl, cok | Caxapa, OpraHUYEeCKHEe  KHUCIOTHI,
miona, mucthsi | Butamunbl C, B, B2, PP, dnaBoHOMIHI,
KyMapHHBlI, TPUTEPIICHOBBIE
COCIMHEHUS, TyOWIbHBIE BEIIECTBA H
Ap.

23. | ®acoab 00bIKHOBEHHBIN | CTpyUKH dmaBoHou b, BUTaMuHGBI B1, B2, B3, PP,

(ommuii TOBHS) ILIOI0B C, E opranuyeckue KHUCIOTBI W Jp.
BCIIECTBA.

24. | Topen ntuuniicnopeiin | Hagzemnas ®dnaponouapl, BuTammHbel C, K,

(KywITapoH — KM3WJI TacMa) | 4acTh KyMapuHbI, CallOHUHBI, JyOUJIbHBIE
BeIECTBA, (PEHOIKAPOOHOBBIE KUCIOTHI
u Jp.

25. | I'panatoBoe nepeBo (rpanar | I1momsr, Caxapa, OpraHUYeCcKHue KHCIIOTBHI,
OOBIKHOBEHHBII - aHOp | IJIOAOBBIE COK | TpUTepHeH (ypcoll) — oOBas KHUCIOTa,
JapaxTH) TyOuIIbHBIE BEIIECTBA U JP.

26. | Cmoponuna uépHast (kopa | Jluctes, oasl | Butamuner C, Bi, B2, Bs, PP, K,
KOpakar) OpraHWYEeCKHE KHUCIOTHI, (DIABOHOUJIBI,

caxapa, NEeKTHH, TyOWJIbHBIE BEIIECTBA
u ap.

27. | ExeBuka cuzas (3anropu | JIuctes, Buramun  C,  kapoTtuH,  caxapa,

MaiMyHKOH) IJ1I0/1bI, KOPEHb, | AHTOLIMAHBI, dbeHonkapOboOHOBBIE
KHUCJIOTHI, (DJIaBOHOUBI, JTyOUIIbHBIE
BEIIIECTBA U JIP.

28. | by3una yépHas (xopa | JIuctbs, UBeTHl, | DPUpHOE Maciio, TIUKO3UIbl, PYTHUH,

Map>KOH/IapaxT) TLJTO/IBI ButaMuH C, aHTOIIMAHBI, XOJIMHBI,
OpraHWYeCKHe KHUCJIOTHI, JAyOHUIIbHBIC

BeEIIleCTBA
29. | llnunat TypkecTtaHckuil | Hagzemnas Buramuner C, Bi, B2, xaporun,
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(TypKHUCTOH MCMAJIOTU- | YacTh CallOHUHBI, KYMapWHBI, OPraHUYECKHE
YyYKaTUKOH ) KHUCIIOTHI, aJIKaJIOUIbI U JP.

30. | OnyBanuuk JnekapcTBeHHBIN | KopeHb ['opbkue  TIUMKO3UJIbI, TPUTEPIICHBI,
(IOpUBOP KOKH) WHYJIUH U JIp. BELleCTBa

31. | Jluma cepaueBuanas | Jluctes, uBeTsl | DdupHOE MACIO, MIMKO3UABI TUIHALUU
(MenKoICTHAS) U HUCHEPUJIUbI, CalOHUHBI, BUTaMuH C,
(ropakcuMoOH ~ Maiiga  OGapr KapOTHH, CJIN3b, TyOUIbHbIEC BEIIECTBA
KYyKa)

32. | KpanuBa aBynomuas (ukku | JIuctes Buramunet C, K, B, xaporus,
yiinu Ta3anzia — 4aéHyT) alleTUIIXOJINH, a¢upHbIE Macna,

(baBOHOUIBI, OPTAaHMYECKHE KHUCIIOTHI,

JTyOUSIbHBIC U JIP. BEUIECTBA

33. | F'opomek (Buka) moceBHO# | CeMeHa VYriieBoapl, IHUKIMTOJUIBI, CTEPOUJIBI,
(9kMa BHUKa) a30T COJEPKAIIKE U IP. COCAMHEHUS
34. | Bunorpaja KyiabTypHbIid (TOK | [Lmomsr, cok | Caxapa,  OpraHM4ecKHe  KHCJIOTHI,
y3yM) HE3PEeJIoro ButamuHbl C, B, )KHpBI, HHO3WT, XOJIHH,
0/1a JyOMIIbHBIC U JIP. BEIIECTBA

35. | Kykypyza  oObikHOBeHHas | JIuctbs, nsersl, | CanoHuHbl,  (iaaBoHOUABI, 3(pUpPHOE
(MaKkKa)xyXopH) TUTO/IBI, PBUTBLIA | MAacJIo, OpraHuYecKHe KHCJIOTHI,
BuTamMunbl Bi1, B2, B, PP, B3, kapotus,

OMOTUH, UHO3UT, PUTOCTEPUHBI U IP.

CpaBHUTENBHBIX UCCIEIOBAHUNA O CHIIE NEHCTBHUS KaXKIOTO HA STUX PACTEHUN WM UX YacTel
HET, a CBEICHUSA O THIMOTIHKeMH3UpyromeM 3(hdeKTe MOYepmHYyThl M3 HApOJAHONH MEIUIUHBI.
HpeI/IMYHIeCTBa IMPUMCEHCHUS CaXapOCHUXKAIOIINX paCTeHI/II\/'I nepea MHCYJIMHOM U CUHTECTHYCCKUMHA
mpernapaTamMu  3aBHCIT OT TpEX (AaKTOpPOB: OTCYTCTBHE TOKCHYHOCTH, KyMYJSILUH U
npoTuBomnoka3anuii [6,8]. Kak BumHO 13 BbIle TPUBEAEHHON TaOIHIIBI, TPUMEHSIEMbIC B HAPOTHON
MEIWIIMHE PACTeHUs OO0JIaJaloT Pa3lUYHBIM XUMUYECKUM cocTaBoM. OCHOBHOE JeHCTBYyMOIIEe
Ha4yajo OMOJIOTHYECKOTO d(PeKTa OTHOCUTCS K Pa3IMUHBIM KJIacCaM OPTaHMYECKUX COCIUHECHHM.
[To naHHBIM JIUTEpPATyphl XUMHUECKHE COETMHEHUs, 00JIajatolIfe CaXapOCHIKAIOIUM CBOMCTBOM

MOTYT OBITh aJIKaJion1aM, CalilOHMHaAMH, CTCpUHAMHU, TIIMKO3UIAMU, (I)eHOJ'IaMI/I u 1ap. [8] Mnorue
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U3 THX JIEKapCTBEHHBIX PACTEHHI B IMOCIIEAHEE BpeMs MPU3HAHBI HAYYHOH MEIUIIMHOM B Ka4eCcTBE
CPEIICTB, OKa3bIBAIOIINX IOJIOKUTEIBHOE BIMSIHUE HA YTIICBOAHBIH OOMEH. Y UUTHIBAs 3TO, BAKHBIM
SBISIETCSl YCTQHOBJIEHHE U M3Y4YEHHE JICKAPCTBEHHBIX pPACTEHHAs BEIIECTB, OO0JIaJA0MINX
CaxapOCHUKAIOIIUM CBOWCTBAMH.

B sT0ii cTatbe u3yyanoch, Kak cOOp, COCTOSIIAS U3 JIMCTHEB OOl MIEIKOBUIBI U OOJIBIIOTO
nonapokuuka (Morus Alba, Plantago major), cHuxkaeT ypoBeHb IITFOKO3bI B KPOBH.

N3ydyeno BnusiHue cOopa JICKapCTBEHHBIX PACTEHUH (CyXOro 3KCTPaKTa) C THITOTIMKEMHYECKUM
3¢ deKToM Ha CHIDKCHHE YPOBHS caxapa B KPOBH B ClIydae alJIOKCAaHOBOTO auadeTa.

Jiist omipenienenust XxapakTepa U3MEHEHUS! YTIIIeBOIHOTO 0OMeHa ObLITH MPOBEICHBI UCCIIeIOBAHUS

Ha (OHE MATOJIOTUH YIIEBOIHOTO OOMEHa ¢ BBEJICHHEM HOPMAJIBHOTO W AJIOKCAaHA Y MHTAKTHBIX
KHUBOTHBIX. OOBEKTOM HCCIEIOBAaHUS CTall SKCTPAKT MECTHBIX PpacTEHHU-IHUCTHEB Oeoil
IIENTKOBHUIIBI M TUCThEB MOAOPOXKHUKA Oombioro (Morus alba, Plantago major).
Pesynmprarthl mokazanu, 49TO COOp JIEKApPCTBEHHBIX PACTEHHH CHOCOOCTBYET 3HAYUTEIHHOMY
CHIDKEHHIO YPOBHSI caXxapa B KPOBH, B OTJIMYME OT MX OTACIBHBIX KCTPaKTOB. CHIDKEHHE YPOBHS
caxapa B KPOBHU y KpPBIC C aJUIOKCAHOBBIM THa0ETOM M KOJMYECTBO HEKOTOPBHIX META0OIUTOB OBLTH
UCCIIeJOBaHbl BO BpeMsi aHanu3a. KpbIckl Takke ObLTM 00€3TIaBiIeHBl MOCHE B3STHS KPOBU JUIS
OTIpEeNICJICHUs] YPOBHS caxapa B KPOBH M HCCIEAOBAIA AaKTHBHOCTH (epmenTta. CoriacHo
pe3yabTaTaM HCCIEAOBaHUS, cOOp 007ajaeT THIOTIMKEMHYECKOW aKTUBHOCTBIO M MOXKET
UCIOJIb30BATHCS B KAU€CTBE aHTHIMA0ETHUECKOro cpeacTBa mpu auadere Il tuna.

B HaponHoii MeuIIHE U3BECTHO, YTO ABULIEHHA Il KOMIIEHCAIIMM JUa0eTUYECKHX COCTOSHUI
MPUMEHSUT CHIpBE M cOOp MeCTHBIX pacTeHWid. OIHAKO, KaKoe BEIIECTBO WJIM TPYIINa BEIIECTB
SBIISIIOTCSL  ISMCTBYIOIIMM HA4yaJloM HE M3BECTHO W TIPAKTUYECKH HE WU3y4eHo. B  xummn
pacTUTENBHBIX COOPOB OTCYTCTBYIOT CBEAEHHUS 00 €€ yriieBoJHOM cocTaBe. B 3TOM oTHomeHun
BBIJICJICHUE U U3YyYEHHE THIEepPrIMKEeMHYECcKH JeHCTBYIOIEro Hayana cOopa KOTOPbIM COCTOUT U3
IByX MecTHbIX pactenuii (Morus alba, Plantago major (JTucThst IIEIKOBHIIBI U MOJIOPOKHHUKA)) C
[ENBI0 CO3/IaHUSl HAa €ro OCHOBE (hapMaKOJIIOTHYECKOTO CPENCTBA IPEICTABISETCS BEChMa
UHTEPECHBIM.

Ha ceronusimHuii AeHpb Ui JIEUEHUs caxapHOro J[uadera B OCHOBHOM HCHOJIB3YIOT MEPOPATHHO
npenapaTsl MPOU3BOJHbIE cyldaHuamMoueBUHbl. OqHAKO, U3-3a HAIU4YUS MOOOUYHBIX 3((EKTOB B
BUJIC PETHHO- M HEPPONMATUU TPHU UTHTEIHHOM HMX HCIOJIH30BAHUW W B HEKOTOPBIX CITydasX —
OpsMOMl TOKCHMYHOCTM OHH HMEIOT OrpaHWYEeHHOE TpUMEHeHHue. V3J10)keHHOe TOBOPHUT O
HE00XO0AMMOCTH TIOMCKA HOBBIX, JIMIIEHHBIX TOOOYHBIX 3(h(HEKTOB CPEACTB VIS JICUEHHs CaxapHOTO

)11/1a6eTa. I/ISyquI)I MCTOABI BBIACIICHUA ITOJIUCAXApHUAO0B U3 JIMCTHEB HICJIIKOBUILI U IMMOJOPOKHUKA,
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uX (PU3MKO—XUMHUYECKHE CBOWCTBA M OMOJIOTMYECKask aKTUBHOCTh HA MOJIEIISIX SKCIIEPHUMEHTAIbHON
TMIIEPIIIMKEMUH.

CaxapHblii quabeT sABISETCs CIEeJCTBHEM HApYLIEHUs MHCYJIMHOBOM perymsuuil psja KIeTOK
opranusma. Caxapublii nuaber — pacnpocTpaHeHHas OOJIe3Hb, 3aHUMAET TPETbE MECTO CPEIH
NPUYHH CMEPTHOCTH TIOCJIE CEepIeYHO-COCYIUCTHIX 3aboneBanuii u paka. umabGerom |l Tuma
3a00JIeBalOT B 3penoM Bo3pacte, 00braHO mocie 40 yet. OH pa3BUBAeTCS MOCTETICHHO, CUMITTOMBI
BBIPQ)KEHbl YMEPEHHO, OCTpble OCHOXHEHUs penaku. CaxapHblii quaGeT BCIEICTBUE BBICOKOH
pacrnpoCTPaHEHHOCTH, paHHEH WHBAIMIU3ALMM M YMEHBIIEHUS IPOAOJIKUTEIBHOCTH KU3HU
OOJIbHBIX SBJISAETCS OJHON M3 BOXKHEHIINX MEIUKO-COLMAIBHBIX MpobieM. M3ydueHne MexaHu3MoB
MHCYJIMHOBOW pETYJISLUHU, STUOJOTUH U MATOT€HEe3a CaXapHOro auadera, MOMCKH HOBBIX METOJIOB
JIeueHHsl IPOBOJISATCS B MUPE OYEHb IIMPOKO M MHTEHCUBHO. B mociieanee BpeMs IaBHbIC 3a]lauu
UCCIIEIOBAaHUM — IMepexoj] OT JUAarHOCTHKM Juadera K €ro MNpeAcKa3aHHuio, OT JICYEHUs K
npenynpexaeHuto. Ilpobiema moucka JIEKAPCTBEHHBIX PACTEHUH C THMIONNIMKEMUYECKUM
JEWCTBUEM, HOPMAIH3UPYIOIIUX METa0OJIMYECKHe NPOIECChl TPU caxapHOM auabere s
IPAKTUYECKON METUIIMHBI OCTAeTCsl AKTYaJIbHOM.

Panee Hamu u3y4anoch cojiep:KaHuE caxapa B KPOBU, HHTEHCHUBHOCTb INIMKOI'€HA, HEKOTOPbIE
CTOPOHBI MeTa00JIN3Ma JIMITUIOB B TKaHsx [4,5,9].

B cepum »sKcriepMMEHTOB ObLIO YCTAHOBJIEHO, YTO CHM)KEHHE YPOBHS caxapa KpOBBI Yy
AUIOKCAaHAMA0ETUYECKUX KpbIC TMOJ JEHCTBHEM COOpOB  COMPOBOXKIAETCS  JOCTOBEPHBIM
YBEJIMYEHUEM IVIMKOT€HA B MIEYEHU U MbIIIIAX. [ UmoramkeMuyeckasl akTHBHOCTb CyXOTr0 HKCTPaKTa
cocrosinuii U3 aByX pactenuit Morus alba, Plantago major ucronb3yemMbIX B HapOIHON MEIUITMHE
Juid nedeHus: caxapHoro auatera (Il Tuma). B mpenpinymux padotax HaMu ObUTH OIyOJMKOBAaHbI
pe3yabTaThl  MCCIEOBAHUS CYXOro OKCTpaKTa JIEKAPCTBEHHBIX pPACTeHHMH, oOJajaromux
caxapocHIKaommM 3()(eKToM B  YCIOBHAX OKCHEPHUMEHTAIbHOW runepriukemuu [6,7].
[TonydyeHHble pe3yiabTaThl OBUIM CONOCTaBICHBI CO CAaXapOCHMKAIOLIUM JCHCTBHEM OpaHUIIA,
MCIOJIb3yeMoro B Tepanuu auadera [3,8,9]. s BEISICHEHUST MEXaHU3Ma JCHCTBUS MMOJUCAXapuIOB
IIETIKOBHIIBI ¥ TIOJIOPOXKHUKA HA MMOKA3aTeNH yrJIEBOJHOTO OOMEHa MPEACTaBISIIOCh HEOOX0IMMBIM
M3yueHHe aKTUBHOCTU (pocopuiazHON UM TeKCOKWHA3HOW CHUCTEMbI Ha BbIIIEYKa3aHHBIX MOJEIIX
JKCIIepUMeHTanbHoro auabera. Jlepeuutr ¢epmeHTta NPUBOAUT K TOPMOKEHHIO aHa’3POOHOTO
IVIMKOJIM3a UM, COOTBETCTBEHHO, K CTUMYJALMU TIJIOKOHeoreHesa. llostomy mais BhISICHEHUSA
MeXaHu3Ma JeWcTBUS  cOOpa  MPEeINCTaBIsIOCh  LEIUCOO0Opa3HbIM  BBUICHUTH — COCTOSIHHE
IeKCOKMHA3HOW CHUCTEMBbl B YCIOBUSX nauabera.B HacTosmiel paboTe HpUBOIATCS PE3yIbTaThl
M3Y4YeHUs BIMSIHUS cOOpa Ha aKTMBHOCTh (DEpMEHTOB IeKCOKHMHa3bl, (ochopuiasbl B NMEUYEHU U

MBIIIIax.
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Lenbto naHHO# pabOTHI SIBUJIOCH OIpenesneHne (pepMEeHTOB TeKCOKMHA3bl U (ocdopuiassl B
MEYECHHU U MBIIIEYHON TKAaHU C OINpEIeTICHUEM KOJIUYECTBO PAJUOMMMYHHBIM METOJIOM B HOPME U
MIPH SKCIIEPUMEHTAIILHOM Tuabere.

Marepuanbl U MeTOAbl HCCJEI0BAHUSI: DKCIECPUMCHTAIBHYIO THIIEPTIUKEMHUIO BBHI3BAIH
OJIMHOYHBIM MyTEéM BHYTPHUOPIONIHOTO BBEICHHUS (PU3UOIOTHYSCKOTO PACTBOpa aJUIOKCAH TUApaTa
17mr/100rp Ha Maccy Tena [7,8]. PacTUTeNbHBIN 3KCTPAKT BBOJMIN KUBOTHBIM C AJUTIOKCAHOBBIM
nuabeToOM OJIMH pa3 B CyTKU B TedeHue 1,3,7 aueit B moze 50 mr/100r u opanuna B kosmuectse 100
MI/KT BBEJIEHHOTO TMEpOpaibHO. 3aTeM B Kaxaele mocienyroniue 30 MUH B TeueHue 2,5 4 u3
XBOCTOBOW BEHBI TMPOM3BOAWIM 3a00p KpPOBH H ONPEACTSUTM  KOHIICHTpAIMIO — caxapa
dbepMeHTaTUBHOM MeToJoM B KpoBu (Tab.l1) [6]. Omnpenensst conepkaHue caxapa B KpPOBH,
3a/layaMM Hamiei paboThl TECTaMH HUCCIEIOBAHUS CIY)KUIIU ONpeesieHue aKTUBHOCTU (DEPMEHTOB
reKCoKrHa3 U Gocdopuiias B MEYSHU U MBIIIIAX IPH SKCIIEPUMEHTAILHOM JTnadeTe.

Pe3yabTaThl uccenoBaHus: Pe3yiabTaThl OINBITOB IOKA3ajdd, 4TO COOp MPHU €KETHEBHOM
BBEJICHUU cOOpa B TEUYCHHHM CEMH CYTOK MPUBOJHUT K CHI)KCHHIO YpPOBHS caxapa B KpOBHU
nuabetndyeckux Kpbic Oosiee, yeM B 1Ba pas3a (Tal.l1). BceTymineHue TIOKO3BI B PEAKIHIO
SHEPreTHYecKoro  oOMeHa  KIeTKM  OCYIIECTBISETCS  MOCPEACTBOM €€  MEPBHYHOTO
dbochopmmpoBaHus ¢ ydacThe TEKCOKMHA3bl B IEeUeHW WB Mbimax. PochopuimpoBanue —
OCHOBHOW MEXaHU3M BOBJICUCHHUS TJIIOKO3BI B OOMEHHBIC MPOIECCHl.  Pe3ynbTaThl OIMBITOB
aKTUBHOCTH ()EPMEHTOB B TKAHIX MPHU €XKETHEBHOM BBEJICHUU B TEYCHUHU 7 CYTOK MPUBOAUTCS B
cxeme | u B Tabnure 2.

Tabnuma 1

ConeprkaHue caxapa B KpoBU Ha (hoHe ayutokcanoBoro auadera (N=30)

ITokaszaTenu Yucno Melen Caxap MMoJIb

WNHuTakTHBIE (HOpMA) 20 5,6 £0,1

KonTpon (nmaber) 20 19,2 + 3,4%*

OmnswiT (nuadet+cbop) 20 8,8 £0,9*

*-p<0.001

Hopma Juabet+cOop u3 |

JIHCThEB Cxewme 1
o Bnusiane TUIOTINKEMHUYECKOT O

coopa Ha aKTMBHOCTH (pepMeHTa

TCKCOKHHAa3bI

ITeueHn
145410

MEImeL
MEBIIIITE 100+12 MBeImiret
118+11 248+21 201
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*JlocroBepHocTh p < 0,05

[udpossie 1aHHbIE, IPUBEJIECHHBIE B CXEME IIOKa3bIBAIOT, YTO cOOP CHOCOOCTBYET CTUMYJISALIMU
IeKCOKHMHA3bl MBIIII] IPU IIOBTOPHOM BBEJIEHUM Oosiee yeM B JiBa pa3a. IIpu nuabere npoucxoaur
pPE3KOE€ CHMIKEHHE aKTUBHOCTH I'€KCOKHMHA3bl, HECMOTPS Ha BBICOKOE COJEPKAHUE B CHIBOPOTKE
KpOBH caxapa — cyOcrtpara ansi JaHHOro ¢epmeHTa. ECTb OCHOBaHME CUMTATh, YTO M3MEHEHHE
AKTUBHOCTM T'E€KCOKMHA3bl, WUIPAIOIICH TJABHYIO pOJIb B IIOJJEpPKAHUU TIeMocTasa caxapa,
HPOUCXOAUT B pe3yiIbTaTe M3MEHEHHs KoindecTBa (epMeHTa. B ombitax in Vitro Ha KymeType
rernaToLUTOB YCTAHOBJIEHO, YTO Yy KpbIC IIpU JualdeTe MPOUCXOAUT CHUXKeHHe opa3zoBaHus M PHK
rekcokrHaspi[6,10]. BBenenue nHCynMHa AMA0ETHYECKUM JKUBOTHBIM YBEIMYHBAIO KOJIUYECTBO M
PHK rexcokuHa3bl 1 HOPMaIM30BaJI0 aKTUBHOCT hepMeHTa. Tak Kak BO3pacTaHUE TEKCOKMHA3ZHOTO
dochopunrpoBaHus Mojx BIUSHUEM cOOpa SIBISETCS MPSIMBIM J0Ka3aTelbCTBOM  CTUMYIISILIUU
IJIMKOJIN3a U UCIOJIb30BAHUS caXxapa B KaUyecTBE UCTOYHHMKA SHEPTUU B YCIOBMSX JualeTa, Tak Kak
IFCKCOKMHAa3Has peakuusd SABJIACTCA OCHOBHBIM q)aKTOpOM OrpaHu4€Hrsd CKOPOCTH TJIMKOJIM3a B
MEYCHH Y CKEJICTHON MBIIIIIC TP TOJIOAAHUN U PU3NIECKON HArpy3Ke.

[Tonmy4yeHHble pe3ynbTaThl IO MPOAOJDKUTEIBHOCTH HMHKYOAllMU IpHUBEICHHbIE B TalOnuue (Tad.
2) SICHO YyKa3bIBalOT HA 3HAYMTENILHOEC CHIIKCHHE AKTHBHOCTU (Oc(opuiia3 MBI Yy KPBIC C
nrabeToMm, MOIYIUBIINX MHOTOKpPATHO cOopa.

Tabnuna 2

Brnusinue runornukeMuyeckoro cobopa Ha akTUBHOCTH (epMeHTa ocdopunas

Uucno | [IpoaomKUTeNbHOCTh HHKYOAIIMH
VYcnoBus onbiTa I'pynna | ITon

meIier | 30 MuH 60 MuH
Hopma 1 Camugr | 20 19,3+£3,6 29,6£2.4
Jnaber 2 Camugr | 20 27,1£3,2 43,5+4,1
Junabet+ coop 3 Camrsl | 20 19,9+2.5 31,2+5,2

[Tpuuem, Hanbonee 3amerHoe cHukeHHe (10 30%) akTUBHOCTH ()EpPMEHTAa COOTBETCTBYET
MHOT'OKpaTHOMY BBeIeHHIO cOopa. OTHOCUTENBHO MEeXaHW3Ma CHWKEHHs aKTUBHOCTH (ocopuiiaz
Ha JaHHOM d3Tare U3y4yeHHs JeHUCTBHs cOopa cKa3aTh YTO-TMOO0 ONpeeNeHHOe HE MPEeCTaBIseTCs
BO3MOXHBIM. B ombiTax caxapa B  (HU3HUOJIOTHUECKUX KOHIICHTPALUSAX  aKTHBHPYET
TJIMKOTEHCHHTETa3y W WHAKTUBUPYeT Qochopminazy. Perymsmms TroKo30d aKTHBHOCTH OSTHX
(bepMeHTOB OCHOBaHA Ha WX KOONEPAaTHBHOM B3aUMO/JICHCTBUH.

BeiBOABI:
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1. OGHapy>KEeHHBIX MOXHO paccMaTpuBaTh Kak MHCYJIMHONOJOO0HOE JeiicTBHE cOOpa M3 JHCTHEB.
[Tpu nuaGete, BClieACTBUE HEOCTATKA MHCYIMHA, KOHTPOJIMPYIOLIETO CHHTE3a ATUX ()EPMEHTOB, UX
AKTHBHOCTH PE3KO CHUIKCHA.
2. B ycroBHsIX aJJIOKCAaHOBOTO JauadeTa cOOp MPUBOAMI K CHIDKEHHIO YPOBHS caxapa B KPOBBI
Ooree uyeM B JBa pasza, YTO  CONPOBOXKIAIOCH WHTHOMPOBAHMEM  AKTUBHOCTH TKAaHEBBIX
dochapunas U 3HAUUTEITHHON CTUMYIISIIIACH TeKCOKWHA3HI, B TIEUYESHU W MBIIIIIIAX.
3. PesynbTaThl HCCIENOBaHWS IO3BOJISIIOT paccMaTpUBaTh MECTHBIM  PacTUTENBHBIA cOOp,
O0JIaJIAFOIIUI THIIOTJIMKEMUYECKHM CBOWCTBOM, Kak  IOTEHIMAIbHOE  aHTHANA0CTUYECKOE
CPEICTBO.
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C. Myrykymap, [:xx. Myrykymap, M. P. Bunaskamypru, T. Benkara Patuna Kymap
®dapmakorrosus kadeapacel, apmanus Komnemxki, Manypait Menununansik Komnemki,

Manypaii, Tamunnan, YHzaicTaH.

MARSILEA QUADRIFOLIA L. ) KAIIBIPAKTAPBIHBIH ATAJIBIK BE3IHIH
CIIEPMATOTEHAIK BEJICEHALIITT BOMBIHIIA ®APMAKOJIOT USLJIBIK
CKPUHUHI'

Anoamna

byn 3epmmey *Marsilea quadrifolia® | (EEMQ) smanon cul2blHObICbIHbIE, amanvlk 6e30iH
cnepmamozenesine, Cnepmamo3ou0mapobly CandacblHa Jicone Hamputi enymamamoinbly (MSG)
yoimmolivlebina yuipazan Epecex Epkex Eeeykyiipvikmapoagel penpoOyKmuemi copmMoHOApOblIH
Oeneelline  Kopzanvlul acepin 3epmmendi. *M. quadrifolia® - anmuoxcudanmmap men
Gumoscmpoeendepee baii cy nanopomuuei. On dacmypii mypoe apmypai 0dpiliK makcammapoa
KOJLOaHbLIAObL, OIpaK penpooyKmusmi papmaxono2usoa ai e az 3epmmeieH.

Ompui3 epkek e2eyKYUpwlK Ke30elicox mypoe bec monka 6eninoi (n=06): daxwviiay mobwi, MSG
UHOYKYUATAH2AH mo0Obl, cmandapmmel 0apinik mon (Knomugpen yumpamol) scone momen (200
me/xe) oacane acozapol (400 me/xe) dozanapwin Kabviioagan exi emoey moowvl. *m. keaopughonus™
MSG unoykyusaceinan Keuin cbieblHObl. Penpooykmuemi yeimmulavikmel myovipy yutin MSG (4
me/2) 15 kyn 6ouvl eneizindi, cooan Keuin cvl2blHObIMeH maevl 15 Ky emoendi. biz ouoxumusivlk,
2UCNONIOCUANBIK, HCIHE 2OPMOHANIObL manoayiap aicypeizoik. Onapza capvlcyoasbl mecmocmepoH
Oeneeuin, LH, FSH Oeneetiin, cnepmamo3ouomap CaHvlH, KO32ANbIUMBIZbIH, OMIPULEHOICIH,
MOPEONOCUACHIH JHCIHEe MOMbIRY CMPECCiHiy MapKepi peminde manonouanrvoecuomi (MDA) enwey
KIpOi.

Homuowcenep MSG penpodykmusemi napamempiepee avumapivikmai acep emkeHin kepcemmi. On
mda srcone FSH Oeneetiin scoeapvinamy kezinoe amanvlk 6e30iy caiMagbll, CHepmMamo30uomapouly
canacvlt, mecmocmepoH Oeneetiin xcone LH Oeneetiin moemenoemmi. I'ucmonozusnvix 3epmmey
amanvik 6e30iH 0eceHepayUsChlH HCIHe CNePMamo2eHOIK Hcacyumaiaposly azarsvii kepcemmi. *M.
quadrifolia® cvizbinovicbiMen emoey, acipece dcozapvbl 003a0a, Oy acepaepoi aumapivlKmatl
Kannvina keamipoi. On LH scone mecmocmepon Oeneellin Hcoapuliammsl, CHepMamo30uomapobly
KO32aNI&bIUMbIEbIH,  OMIDUWEHOIIH  JcaHe  mopgonocuscvin  dcakcapmmol, MDA  Oeneetiin
memMeHOemmi JHcaHe amanvlk O6e3 KYpuliblMblH KAINbIHA Keamipdi, cnepmamozenoix dcane Jletioue
AHCacyumanapwinbly canvin Kedetummi. JKoeapvl 0o3anet mon cmaHoapmmol eMMeH CAlbiCMblpyed

boamulH Kanblnmsl MoHOEpOi KOpCemmi.
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*M. quadrifolia * kopeanvic acepi onviy cxeanen, E OapymeHi, y-cumocmepon dicoHe
¢rasonouomap cusKkmol GUMOKOHCMPUKMOPIAPLIHAH MYbIHOAUObL. Bbyn Kocviiwicmap Kywmi
AHMUOKCUOAHMMBIK KACUEmMmepee ue JHCaHe OPMOHANObL mene-meHOiKmi cakmayaa KomMeKkmeceoi.
byn 3epmmey *m. quadrifolia®-noity MSG-unoykyusnanzan penpooyKmuemi yolmmoliblKmbl
memenoemyoezi HcaHe amanvik 6e30eci AHMUOKCUOAHMMbIK, HCIHE peceHepamusmi Kacuemmepiuiy

APKACLIHOA MYAHCUUH KYHAPTBLIbIK KOPCEMKIWMePIH dcakcapmyoazsl a1eyemin pacmaiobl.

Tyuinoi ce3oep: * Marsilea quadrifolia™, cnepmamocenes, nampuii enymamamsl, MmecmoCmMepoH,
JIOMeuHoeyuli 20pMoH, CnepmMamo3oUOmapobly Canacvl, Momvlay Cmpecci, aHMUOKCUOaHM,

epiepdiy bedeyniei.

C.Myrtykymap, Ix.Myrykymap, M.P.Bunasikamypru, T.Benkara Parxuna Kymap
Kadenpa papmakornozun, @apmarneBTHUECKUI KOUIEIK, MeAUIMHCKUHN KouteK Maypas,

Manypaii, Tamunnazn, Maaus.

®APMAKOJIOTMYECKH CKPUHUHI HA CHEPMATOTEHHYIO AKTUBHOCTD
JIMCTBEB MARSILEA QUADRIFOLIA L. B ANYKAX

Abcmpakm

B oannom uccneoosanuu uzyuaemcs zawumuoe Oelicmeue 3manon08020 skcmpaxma Marsilea
quadrifolia L. (EEMQ) mna cnepmamoceHe3 6 AuYKax, Ka4ecmeo CcHepMbl U VPOBEHb
PENPOOYKMUBHBIX 20PMOHO8 ) 83DOCIBIX CAMYO8 KpblC auHuu Bucmap, noosepewuxcs 6o3oeticmeuto
enymamama uampua (MSG), ewvizeannoco mokcuunocmoto. M. quadrifolia - smo 600mbill
nanopomuux, b6oeamvlil aHMuoKcuOanmamu u umoscmpozenvi. OH mpaouyUoOHHO UCNONb3VEMC L 6
PA3IUYHBIX  MEeOUYUHCKUX YelsaX, HO 6ce ewe HeOOCMAamoyHo U3ydeH 6 penpoOyKMUGHOL
¢apmaxonozuu.

Tpuoyams Kpvic-camyos OblIU CAYUAUHBIM 00pA30M pazoeieHvl Ha name epynn (n=6):
KOHMPOIbHYIO 2PYANY, 2SPYANY, NOAYYAGUIVIO 2IYMAamam HAmpus, 2epynny cmaHoapmHoz2o
JIeKapCmMBeHH020 cpedcmea (yumpam Kiomugena) u 08e epynnvl JeyeHus, KOmMopbvle NOAVYAIU
nuskue (200 me/ke) u evicokue (400 me/xe) 003vi *M. skcmpaxm uemvlpexnucmHuKa nocie
8gedeHus nymamama Hampus. I iymamam nampus (4 me/e) 66oounu ¢ meuenue 15 owetl, umoouvl
8bI36AMb PENPOOVKIMUBHYIO MOKCUYHOCMb, nocle ue2o ewje 15 Owetl neuunu sxcmpakmom. Mol
nposenu OUOXUMUYECKUL, 2UCTNON0UYECKULL U 2OPMOHAbHBIN aHAIU3bl. OHU BKIIOYAIU USMepeHUe

Cbl8OPOMOYHO020  ypoeHsa  mecmocmepona, JII, @DCI, konuuecmeéa  cnepmamosouoos,
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NOOBUNCHOCIU, HCUSHECNOCOOHOCMU, MOp@ono2uu U MAloH08020 Juarvoecuoa (MIAA) kak
MapKepa OKUCIUMeNbHO20 CMpecca.

Pezynomamer nokasanu, umo enymamam HaAmpusi 3HAYUMENIbHO GIUsem HA PenpoOyKMuUGHble
napamempul. OH CHUdMCAem MAccy AUYeK, Kauecmeo cnepmvl, ypogenb mecmocmepona u JII' npu
oonoepemennom nosgviwenuu ypoeus MIA u DCI. @'ucmonocuueckoe ucciedoanue NOKA3AI0
OdezeHepayuio AUYEK U YMeHblUleHUe KOIUYecmea CnepmamozeHHblx Kiemok. Jleuenue npenapamom
*M. skcmpaxm uemvlpexaucmHuKa, 0COOeHHO 6 BbICOKUX 003aX, 3HAYUMENbHO YCMPAHsAem Smu
sppexmol. On  nosviwaem ypogewv JII' u mecmocmepona, yuyyuwiaem HOOBUNCHOCHIDb,
HCUBHECNOCOOHOCMb U MOpghonoculo  cnepmamo3ouoos, — chudxcaem  ypogenv MJIIA  u
8oCCMaHagIU8aem CmpyKmypy Audex, y8eaiududas KoIuvecmeo CnepmMamo2eHHblX KiemokK U Kiemox
Jletiouea. B epynne, nonyuaswieil 6vlcokue 003bl, nokazamenu ObLIU NOYMU HOPMATbHLIMU,
CPABHUMBIMU CO CMAHOAPMHBIM JIe4eHUEM.

3awgumusie ceoticmea *M. quadrifolia*® obycrosnenvl makumu GumoKoMnOHeHMAMU, KAK CKEAJIEH,
sumamun E, y-cumocmepun u @nrasonoudvi. Omu coedunenus 061a0aAIOM  CUTLHLIMU
AHMUOKCUOAHMHBIMU CEOUCMBAMU U NOMO2AION NOOOEPIHCUBAMb 2OPMOHAIbHbIL Oananc. Imo
uccreoosanue noomeepacoaem nomenyuan *M. quadrifolia®™ 6 cuudicenuu penpodykmueHou
MOKCUYHOCMU, —BbI36AHHOU  2IVMAMAMOM HAMPUA, U  VIYYUWEHUU NoKa3amene MYHCCKOU
Gepmunvrocmu 61a200aps €20 AHMUOKCUOAHMHBIM U PeeHEPUPYIOWUM CEOUCMBAM 8 AUYKAX.
Knrwuesvie cnosa: Mapcunes uemvlpexaucmuas, CnepmMamozeHnes, —2iymamam — Hampus,
MeCmocmepon,  THOMEUHUSUPYIOWULL  20PMOH, KA4eCmE0 CHepMbl, OKUCTUMENbHbIL Cmpecc,

AHMUOKCUOAHM, MYAHCCKoe becniooue.

S.Muthukumar, J.Muthukumar , M.R.Vinayakamurthi, T.Venkata Rathina Kumar

Department of Pharmacognosy, College of Pharmacy, Madurai MedicalCollege, Madurai, Tamil
Nadu, India.

PHARMACOLOGICAL SCREENING ON TESTICULAR SPERMATOGENIC ACTIVITY
OF MARSILEA QUADRIFOLIA L. LEAVES

Abstract

This study explores the protective effect of the ethanol extract of *Marsilea quadrifolia* L.
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(EEMQ) on testicular spermatogenesis, sperm quality, and reproductive hormone levels in adult
male Wistar rats exposed to monosodium glutamate (MSG)-induced toxicity. *M. quadrifolia* is
an aquatic fern that is rich in antioxidants and phytoestrogens. It is traditionally used for

various medicinal purposes, yet it is still underexplored in reproductive pharmacology.

Thirty male rats were randomly divided into five groups (n=6): a control group, an MSG-
induced group, a standard drug group (Clomiphene citrate), and two treatment groups that
received low (200 mg/kg) and high (400 mg/kg) doses of *M. quadrifolia* extract after MSG
induction. MSG (4 mg/g) was given for 15 days to induce reproductive toxicity, followed by
treatment with the extract for another 15 days. We conducted biochemical, histological, and
hormonal analyses. These included measuring serum testosterone, LH, FSH levels, sperm count,

motility, viability, morphology, and malondialdehyde (MDA) as a marker of oxidative stress.

The results showed that MSG significantly affected reproductive parameters. It decreased testis
weight, sperm quality, testosterone levels, and LH levels while increasing MDA and FSH levels.
Histological examination showed testicular degeneration and fewer spermatogenic cells.
Treatment with *M. quadrifolia* extract, particularly at the high dose, significantly reversed
these effects. It raised LH and testosterone levels, improved sperm motility, viability, and
morphology, lowered MDA levels, and restored testicular structure, increasing spermatogenic
and Leydig cell counts. The high-dose group showed nearly normal values comparable to the
standard treatment.

The protective effects of *M. quadrifolia* come from its phytoconstituents like squalene, vitamin
E, y-sitosterol, and flavonoids. These compounds have strong antioxidant properties and help
maintain hormonal balance. This study supports the potential of *M. quadrifolia* in reducing
MSG-induced reproductive toxicity and improving male fertility parameters through its
antioxidant and regenerative properties in the testis.

Keywords: *Marsilea quadrifolia*, spermatogenesis, monosodium glutamate, testosterone,

luteinizing hormone, sperm quality, oxidative stress, antioxidant, male infertility.

Kymap Carsam Pagx
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ISF dapmanus xomtemkinin ¢papmarus gaxynbreti, Mora, [lenmxad, YHaictas,

MEIUIUHAJAT'BI ) KAHA TEXHOJIOTI'UAJIAP: HAHOBHMOTEXHOJIOI' IS

Abcmpakm

Hanomexnonoeus-nanoonuemoi mamepuanoaposl (Mvicalvl, HAHOOOIUWEKMep, HAHOMeMOpananiap,
HAHOMAUBIKMAP JHcaHe m.0.) Natoanianyea He2iz0enceH COH2bl OHIICLLIObIKMApPOAdsbl e OaAMblN
Kele  Jlcamkaw — 3epmmey  cananiapviHuly — 0Oipi.  Hawnomamepuanoapowiy — kenmecen
aApMbIKWbLILIKMAPbl 0ap, MbICAbl, HCOAPLL MYPAKMBLIbIK, MAKCAMMybl MaK0ay dHcaHe 6AcKaiap.
Exinwi owcasvinan, buomexnonozcus conevl H#eblioapvl KapKblHObL ocyde, OYi aypyiapobly aloblH
any, OUazHOCMUKANLAY JHcaHe emoeyoiH OipKamap UHHOBAYUSIbIK d0ICMEPIH Jcadcay2a KomeKkmeceoi.
"Hanobuomexnonozcusn" - 0yn Hanomexwoniocus MmeH OUOMEXHOIOSUSIbIK OHOIpICMIY YilieciMi.
Hanobuomexnonocus Oykin anemoe OeHCAYIblK Ccakmay maxiCcipubecin icaxkcapmy apKblivl
MeOUYuHa  SbLIbIMbINGLIY —~— OaMyblHA — blknan — eme  anaodel.  bipnewe — 3epmmeynep
HAHOOUOMEXHONLO2UANBIY 02Pi-09pMeKmMepOl JHCemKi3y CUAKmbvl apmypii a0icmepoiy, MuimMoiniein
aumapIvlKkmai apmmulpeanbli Xabapiaovl. A0am 0eHcayIvl2blHa YIKeH OH acep ememiln Konme2eH
Jcana  Hawoboulekmep MeH  HAHOKYpubLIgbLlap — Koadamwinaovl. Ocwvliauwia, Makcammol
Jcacywmanapa Hemece minoepee MUHUMANObL HCAHAMA acep emy Ke3iHoe mepanesmix muiMoiliK
Maxkcumanovl  60ayel  MymxiH. Hanomexnonocus nanopobommap cusakmol MeOUYUHA MeH
XUpypeus2a apHaiean Kenme2eH Hcana KYpuligbllapovly HeliziHOe dcambip. Hanobuomexnonozus
ouacHo30vl mepanusimeHr Oipikmipyoi JHceHiioemeoi HcaHe JHeeKe a0amed ey KOoaauivbl mepanesmik

npenapammapovl MmaablHOAYOaH MYPAmvlH HceKe MeOUYUHAHbL OaMblMy2a KOMeKmeceoi.

Tyutinoi ce3zoep: Kanay, scapoemoecy.

Kymap Carbsam Pagx

dapmarneBTudeckuii paxynpreT @apmaneBtrudeckoro komremka ISF, Mora, [lenmkad, Manus,

HOBBIE TEXHOJIOI'MM B MEJUIIUHE: HAHOBUOTEXHOJIOI' MU

Abcmpakm
Hanomexnonocuu - oona u3 Haubolee paszsusarowuxcs oobaacmeli UCCIE008AHUL NOCIEOHUX
Ooecsimunemuii, OCHOBAHHASL HA UCNOJL30GAHUU HAHOPAZMEPHBIX Mamepuanios (hanpumep,

Hanouacmuy, HAHOMeMOpPAaH, HAHOBONOKOH u oOpyeux). Hamomamepuanwvi obaadarom muocumu
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npeuMmyujecmeamu, Mmakumiu Kax 6blCOKAs CmadOUuiIbHOCMb, U30UPAMeNIbHOCHb N0 OMHOWEHUIO K
muwenam u  muocumu opyeumu. C Opyeoll Cmopouvl, 6 NOCAeOHUe 200bl OUOMEXHONOUU
nepesicusaiom OYpHLIL pocm, Ymo nomozaem 6 pazpabomke psod UHHOBAYUOHHBIX Memo00s
npoGUIAKMUKU, OUASHOCMUKU U JleyeHus 3abonesanui. “Hanobuomexnonozus”™ - smo coyemanue
HaHOMEXHON02Ull U  OUOmexHosocu4eckoeo  npouzeoocmea. Hanobuomexnonoeuu — mozym
CcnocobCcmeosams pazeumuio MeOUYUHCKOU HAYKU, VIYYUds NPAKMUKY 30pa800XPAHEHUs. 80 BCEM
mupe. B HeCKOnbKUX UCCAE008AHUSX COOOWANOCH, UYMO HAHOOUOMEXHONIO2UU 3HAYUMENIbHO
nOBbICUNU IPPEKMUBHOCb PAZTUYHBIX MEMO0008, MAKUX Kak docmaska iekapcms. Mcnonvzyemces
MHOJHCECB0  HOBbIX HAHOYACMUY U HAHOYCMPOUCMS, KOMOpble OKA3blearom 02POMHOE
nonoxcumenvHoe GuuAHUEe HA 300posbe  uYenosekda. lakum  006pazom, mepanesmuyecKas
aghghexmusrnocms Mmodcem ObIMb MAKCUMATLHOU NPU MUHUMATLHOM NOOOYHOM 6030elicmeuul Hd
KIemKu uiu mraHu-muwieny. Hanomexuwonocuu nesxcam 6 0CHO8e MHOSUX HOBLIX YCMPOUCMS,
pazpabamuleaemvlx 01 MeOUYUHbL U XUpypeuu, Maxkux Kaxk Hamopobomsi. Hanobuomexnonoeuu
obnecyam  uHmezpayuro  OUACHOCMUKU ¢  mepanueu U  nomozym 8  paspabomke
NePCOHANUZUPOBAHHOU  MEOUYUHbL,  KOMOPAsi — 3aKTIOYAemcsi 6  HA3HAYeHUU  KOHKDEMHbIX

mepanesmu4ecKux cpeocms, Haubonee nooXo0auux 0k KOHKPEMmHO20 4ell08eKd.

Kniouesuvie cnosa: IKCnryamayusl, cooeticmsue.

Kumar Satyam Raj
Department of pharmaceutics, ISF College of Pharmacy, Moga, Punjab, India, 142001
NEW TECHNOLOGIES IN MEDICINE: NANO-BIOTECHNOLOGY

Abstract:

Nanotechnology is one of the most emerging fields of research within recent decades, based upon
the exploitation of nano-sized materials (example: nanoparticles, nanomembranes, nanofibers, and
others.) There are many advantages of nanomaterial like high stability, target selectivity, and many
others. On the other side Biotechnology is experiencing rapid growth in recent years, which helps
in the development of several innovative techniques for preventing, diagnosing, and treating

diseases. “Nano-Biotechnology ” is the combination of nanotechnology and biotechnology. Nano-

Biotechnology has potentials for advancing medical science by improving healthcare practices
around the world. Several studies reported that nano-biotechnology has remarkable enhanced the

efficiency of various techniques, like drug delivery. Many novel nanoparticles and nanodevices are
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used, with enormous positive impact on human health. Thus, therapeutic efficacy can be achieved to
maximum with minimum side effects on targeted cell or tissue. Nano-Biotechnology forms the basis
of many new devices being developed for medicine and surgery such as nanorobots. Nano-
Biotechnology will facilitate with integration of diagnostic with therapeutics and helps in the
development of personalized medicine that is prescription of specific therapeutics best suited for an
individual.

Keywords: exploitation, facilitate.

Anyma H., Kapruka Iloa, Yanpan P. C.
®dapmarneBTUKAIBIK Xumus kadeapacser, JSS dapmanus Komnemki, Maiicypy,
JSSAHER, MIMHABEPHIA BPOMMU/IIH KATTBI JTOPLIIK ®OPMAJIAPJIA
BAFAJIAYFA APHAJIFAH KACBIJI AHAJIMTUKAJIBIK FTIR 9ICI
Anoamna. [lunagepuii 6pomMudi-Oyn He2iziHeH aCKA3AH-IUeK JHCONOAPbIHbIY (DYHKYUOHAIObIK
OY3bLILICMAPLIH emMoey YWiH KOJLOAHbLIAMbIH KAlbyull e3eKkuienepiniy orokamopwl. On iuexmiy
KaIblnmsl JHCUBIPLLLY HNPOYECiH KAINbIHA Keamipy, [umiy ayvlpysl, KeOyliep JicoHe iulekmiy
MYpaKmel emec KO38alblcbl CUAKMbl Oenzinepoi dceniioemy apKblivl JHCYMbIC — ICmetioi.
Ilpenapammuly acep emy mexanmusmi Kanbyuidiy mezic OYAUbIKEM HCACYULANAPLIHA MYCYIH
medceyoi, cnazmovl azanumyovbl MHCoHE ACKA3AH-IUEK MOMOPUKACHLIH HCAKCAPMYyObl KAMMUOLL.
Ilunasepuii 6pomMudin canovlk Manday yuiH UHHOBAYUSILIK UH@DPAKbI3bLL CHEKMPOCKONUSLIbIK
adicmep 23ipneHdi, OYll OHbl CYCLIMANbL JICIHE CAMBLIAMbIH KYpamoapoa 021 aHbIKmMayad
MYMKIHOIK Oepedi. Byn adicmep 3KON0UANLIK MA3A NpUHyunmepee Calkec 0api-0apmexmepoi
manoayea ceuimoi, OY30aumviH JHCoHe IKONOSUSIBIK MA3d MaCilol YCblHAObL. AHAIUMUKANbIK
a0icmep Xanvikapanvix Yinecmipy Keneciniy (ICH) nyckaynapvina caiikec myxusm mexcepinin,
apmypai Konoanbanrapoa nuHageputi OPOMUOiH AubIKMayoa CeHiMOLIKmi, 0210IKmi HcaHe 02N0IKmi
Kammamacelz emmi. Maxcamovr men Minoemmepi: 20ic Ilunaseputi 6pomudiniy Menulepin
9KONIO2UANBIK maA3a 20icneH aHvlKkmayea oOaeimmanzan. Dapmayeemukanvlk mabremrkaoaesl
nuHaseputi OpomMudiniy memuepin anvikmay yuiin ¢gypve Typaendipemin Hngpaxwizvin (FTIR)
CNEeKMPOCKONUACHIHBIY CEeHIMOI dcoHe Kaumananamuvin 20icin Kacay. Kacwin ananumuxanvik
XUMUsL NPUHYUNMEDPIHe CaUKeC Manoay npoyecinoe Kayinmi epimxiwmep MeH peazeHmmepoi
naioananyovl bapviHwa azavumy. 9dici: masa Ilunaseputi bpomuodiniy bencinenecen monwepin /{on
onuwen, kaauti opomudimen (Kop) muicmi apakamvlHacma apaiacmeipy apKblibl CMAHOGPMMb
epiminoinep Kamapviu oauviHoaywlz. Odemme, 1-2 me npenapam 100-200 me Kop-mern apanacuin,
yeax, bipmexmi yumax, myseoi. I[lunasepuii bpomudi men Kop mabdnremracwinoviy gopmacwer 1: 100

KamulHACbIHOA cKaHnepiaeHOi. Homuoicenep: ycovinviizan adicmep nunagepuii. OpOMUOiH Kammol
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cycvimanvl mypinoe Oe, 0dpinik mypiHoe 0e CAHObIK AHLIKMAY YWiH MUiMOi 23ipieHOi JHcaHe
pacmanovl. I[lunasepuii 6pomudin manoay Ke3iHOe OAUKANEAH KAINbIHA KeAmipyoiH Hco2apbl
Kepcemkiwmepi a0icmepoin dHco2apvl 0an0iKKe ue exeHoicin kepcemedi. Convimen kamap, aoicmep
epexuie KaumaniaHeblUMulKmyvl HCIHe MYpaKmvl apanvlk 0an0ikmi kepcemeodi. KopvlmuiHObl:
yevinviizan  @ypve  Typaenoipyiniy  Ungpaxwvisein  (FT-IR)  cnexkmpockonusinbiy  20icmepiniy
cneyupuKanvlK, CeHiMOoi JHCaHe AHCapamobl eKeHOI2l Kepcemindi, 0¥ 0aapObl IPpMypiai Kammol
0apiniK Kypamoapovl, COHbIH [WiH0e mabiemKkaiapobl, KANCyaanapovl HcoHe YHMAKmMapovl
AHBLIKMAYObIH HCAANBL 20icmepi peminde Koaauivl emeoi..

Tyuinoi coesoep: Ilunasepuii 6pomudi, ackazan-iuex sxconoapwi, FT-IR

Anyma H., Kapruka Iloa, Yannan P.C.

Kadenpa papmanesruueckoit xumun, @apmaneBruyeckuii komemk JSS, Maiicypy, FOAP,

3EJIEHBIA AHAJIMTUYECKHWA UK-METO/I JIJIS1 ONPEJAEJEHUSI COAEPKAHUA
NMUHABEPUS BPOMUJA B TBEPAbIX JEKAPCTBEHHBIX ®OPMAX.

Abcmpaxm

ITunasepus bpomuo - 2mo 610KamMop Kanibyueblx KAHAL08, UCNOIb3YeMblll 8 OCHOBHOM OIS JleYeHUs
@DYHKYUOHATLHBIX  PACCMPOUCME  JHceNyOOuUHO-KuweunHoco mpakma. Owu  eoccmanagiusaem
HOPMAIbHBII NPOYECC COKPAWEHUsT KUMEYHUKA, 00e2udsi makue CUMnmoMmsl, Kak 00b 8 dcusome,
830ymue JHCUBOMa U HepeyIsapHble OBUdNCeHUs KuuieyHuxka. Mexanusm Oelicmeus npenapama
3aKa0uaemcs 8 nooaeieHuU NOCMYNJIeHUs KAlbyus 6 21d0KOMblUleUHble KIemKU, YMeHbUleHUl
Cnasmo8 U YIyuueHuu nepucmatbmuky Heay0ouHO-KUMEeYH020 mpakma. [[is KoaudecmeeHHo20
ananuza nuHasepus oOpomuoa OvLIU pa3pabOmMaHvl UHHOBAYUOHHbIE MemoObl UHPPAKPACHOU
CNEeKmMpPOCKONUY, NO360NAIOUUE MOUHO ONPEOesimb €20 COOEPAHCAHUE 8 MACCOBOM KOIUYECEE U 6
JIeKapCMBEHHbIX NPenapamax, npoodeaemvlx Ha poiHKe. Dmu Memoobl Npeoiazarom HAO0eHCHbll,
Hepazpyuaowuil U 9K0JI02UYHbLIL HOOX00 K AHAU3ZY TeKAPCMEEHHBIX CPeOCH8, COOMEeMCmeEyouWull
NPUHYUNAM  IKOJIO2UYHOCMU. AHanumuueckue Memoovl ObllU  MWAmenbHo NpPOBEpeHvl 6
coomeemcmeuu ¢ pyKogooswumu npunyunamu Medcoynapoonozo cogema no 2apMOHU3AUUU
(ICH), umo obecneuusaem naoexcrnocms, mouHOCHb U OE30UUOOUHOCIb ONPEOeNeHUs. NUHABEPUSL
Opomuoa 6 paziuiHbIX 00IACMAX NPUMEHEHUSL.

Ileny u 3ad0auu: Memoo manpaénen Ha KOIUYeCMBEHHOE OnpeoeleHue OpoMuda NUHABepus.
9KONIO2UYeCKU YUCMbIM MemoooM. Pazpabomamsv naldedcuvili U 80CNPOU3BOOUMbBII  MemMOO
ungpaxpacnoi cnekmpockonuu ¢ npeoopazosanuem @Pypve (FTIR) ona xonuuecmesennozo

onpedeneHus oOpomuoa nunasepus 6 Gapmayesemuueckux mabremrax. Ceecmu K MUHUMYMY
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UCNOIbL306AHUE ONACHLIX pacmeopumerell U peazeHmos 8 npoyecce aHaiu3a 6 cOOmeemcmeuu ¢
NPUHYUNAMU IKOTOSUYHOU AHATUMUYECKOU XUMUU.

Memoo: Touno 636ecbme YKA3aHHOE KOIUHECMBO YUCMO20 OPOMUOA NUHABEPUsL U NPUSOMOBbILE
cepuio CMamoapmHuvlx pacmeopos, cmewas ux ¢ opomuoom xanus (KBr) ¢ coomsemcmesyrouux
coomnoutenusix. Kax npasuno, 1-2 me npenapama cmewuearom co 100-200 me KBr onsa nonyuenus
MeNK020 00HOPOOH020 nopowka. bviia nposepena mabremuposannas opma nunasepus OpoMuoa
u KBr ¢ coomnowenuu 1:100.

Pesynomameut: [Ipednoscennvie memoowl Oviiu 3phekmusHo pazpabomansvl U anpoouposarsvl Ois
KOJUYECMBEHHO20 ONpeoeleHuss NuHagepus Opomuda Kak 6 meepool ¢opme, mak u 6
JleKapcmeeHHvlX  hopmax. Beicokue nokazamenu u3zeneueHus, HaOI0oaemvle Npu  AHAIU3E
nuHasepus Opomudd, OeMOHCMPUPYION bICOKYI0O MOYHOCMb dMuXx mMemooos. Kpome moeo, smu
MeMOObl OEMOHCMPUPYIOM UCKTTIOUUMETbHYIO NOBMOPAEMOCHb U NOCHOSHHYIO NPOMENCYMOYHYIO
MOYHOCMb.

3akniouenue: boviio npooeMOHCMPUPOBAHO, HMO NPEONOANCEHHblE Memoobl UHPPAKPACHOU
cnekmpockonuu ¢ npeoopasoganuem @Pypve (FT-IR) aendiomca koHKkpemuviMu, HAOEHCHLIMU U
BANUOHLIMU, YMO Oeldem UX NPUSOOHLIMU 6 Kauecmee O0OwuUx memooos8 0l OnpeoeieHus
PA3IUYHBIX MBEPObIX JIeKAPCMBEHHBIX (POPM, 8KIIOUASL MAOIEMKU, KANCYIbl U NOPOUIKU.

Knrwouesvie cnosa: Ilunasepus 6pomuod, sHceny0ouHO-KuueuHbll Mpakm, UHGPaKpacHoe usiyyeHue

Anusha N, Karthika Paul, Chandan R S
Department of Pharmaceutical Chemistry, JSS College of Pharmacy, Mysuru, JSSAHER,

GREEN ANALYTICAL FTIR METHOD FOR THE ESTIMATION OF PINAVERIUM
BROMIDE IN SOLID DOSAGE FORMS

Abstract

Background

Pinaverium bromide is a calcium channel blocker used primarily to manage functional
gastrointestinal disorders. It works by restoring the normal contraction process of the bowel,
alleviating symptoms such as abdominal pain, bloating, and irregular bowel movements. The
drug’s mechanism of action involves inhibiting calcium influx into smooth muscle cells, reducing
spasms, and improving gastrointestinal motility. Innovative infrared spectroscopic methods have
been developed to quantitatively analyze pinaverium bromide, enabling its accurate determination
in bulk and marketed formulations. These methods offer a robust, non-destructive, and green

approach to drug analysis, aligning with eco-friendly principles Analytical methods were
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rigorously validated according to International Council for Harmonisation (ICH) guidelines,
ensuring reliability, precision, and accuracy in detecting pinaverium bromide across various
applications.

Aim & Objectives: The method aims to quantify the Pinaverium bromide by eco-friendly method.
To Establish a reliable and reproducible Fourier Transform Infrared (FTIR) spectroscopy method
for the quantification of pinaverium bromide in pharmaceutical tablet. To minimize the use of
hazardous solvents and reagents in the analysis process, aligning with green analytical chemistry
principles.

Method: Accurately weigh a specified amount of pure Pinaverium Bromide and prepare a series of
standard solutions by mixing with potassium bromide (KBr) in appropriate ratios. Typically, 1-2
mg of the drug is mixed with 100-200 mg of KBr to form a fine, homogeneous powder. The tablet
form of Pinaverium Bromide and KBr in a 1:100 ratio was scanned.

Results: The proposed methods have been effectively developed and validated for the quantification
of pinaverium bromide in both solid bulk and dosage forms. The high recovery rates observed
during the analysis of pinaverium bromide demonstrate the methods have a strong accuracy.
Additionally, the methods exhibit exceptional repeatability and consistent intermediate precision.
Conclusion: The proposed Fourier Transform Infrared (FT-IR) spectroscopic methods were
demonstrated to be specific, reliable, and valid, making them suitable as general techniques for the
qualification of various solid drug formulations, including tablets, capsules, and powders.

Keywords: Pinaverium bromide, gastrointestinal, FT-IR
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