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CHnuchKbT ChABPKA MPEACTABEHUTE 33 Y4acTUE B KOHKYPC 3a JOLEHT 37 myOJuKanum ¢ o0
umMnakT ¢gakrop 130.96 karto ot Tax 19 B Q1. JI-p Muxaiisioa € Bogenl ujiid KOpecrnoH 1 pany
aBTop B 13 OT TaX.

[TyOnukanuu ca pasnpeaeneHu Mo IPyny MoKa3aTenau cbriiacHo n3uckBanuara Ha 3PACPD
B CHOTBETHOTO MpOo(eCcHOHAIHO HAaNpaBlIeHHWE, KAaKTO clieABa: 24 myOiauKanuu W JOKJIaH,
nyOIMKyBaHHU B HAYYHH U3/IaHUA, peeprupaHy U UHIECKCUPAHU B CBETOBHOM3BECTHH 0a3u TaHHU
¢ HaydyHa MHQOpMaIMs, oT KOUTO 12 BkitoueHu 1o nokasarena B u 12 no mokasaren I'; u 13
nyOIMKAIUU U AOKIAI, MyOIHKyBaHH B HepeepupaHu CIUCAHUS ¢ HAYYHO PELEH3UpaHEe WU
nyOIMKyBaHU B pEAAKTHUPaHU KOJIEKTUBHU TOMOBE, BKJIFOUEHH 110 mokazaren I

IMyonukanuu u J0KJaa1, MyOJTMKYBAHM B HAYYHM W31aHUs, pedpepupanu M HHAEKCUPAHU B
CBETOBHOU3BECTHHU 03U JaHHH ¢ HAY4YHA HH(POPMALUsl, U3BbH JUCEPTAUOHHUSA TPYA

Bxirouenu o nokasaren B

1. Todorova MN, Savova MS, Mihaylova LV, Georgiev MI (2024) Nurturing longevity through
natural compounds: Where do we stand and where do we go? Food Frontiers, 5: 267-310.
(1F2022 9.9, Q1)

Abstract

The revolution in aging research through the past decade has driven the progress in interventions
that promote longevity. Dissection of the “old” hallmarks of aging has provided solid data for the
definition of at least three “new” ones, opening avenues for the development of novel hallmark-
targeted pro-longevity approaches. The quest for geroprotectors is of enormous interest with the
ultimate goal of finding the alchemical stone that induces healthy aging and increases lifespan,
pushing the limits of human longevity or even uncovering the absence of such limits. Several of
the well-appreciated geroprotectors that are recognized as longevity promoters are of natural origin
such as metformin, resveratrol, aspirin, and spermidine. As the search for pharmacological
modulators of healthspan and lifespan continues, numerous studies are focusing on the potential
of plant secondary metabolites. The current review attempts to critically assess the available
interventions and the breakthrough discoveries in the field of longevity research over the past
decade. Correspondingly, novel approaches targeting the hallmarks of aging have been outlined,
and the future goals in longevity research have been enlightened. Special emphasis has been placed
on the potential of plant-derived compounds as pro-longevity agents.

Pesrome

PeBomonusiTa B M3CieNBaHUATA HAa CTapEEHETO IMpe3 IOCIETHOTO JIECETHIIETHE JOBEAE M0
HalpeAbK B MHTEPBEHIIMUTE 3a HachbpuyaBaHE Ha JbjirojeTuero. M3cienBaHeTo Ha Taka
HapedeHHTE “cTapu’’ 0eJe3u Ha CTapeeHe, MPEIOCTaBH COJIMIHM JaHHU 32 HACHTH(PHUITUPAHETO HA
IIOHE TPU ““HOBU’’ TaKWBA, KOETO OTKPU BB3MOKHOCTH 32 Pa3pabOTBAHETO HA HOBH MOJIXOAM 32
HachpyaBaHe Ha ABJITOJIETHETO. ThPCEHETO Ha IepolpOTEKTOPHU € OT OrPOMEH MHTEpEC, Karo
KpaiiHaTa IeNl € Ja ce Hamepu ‘‘aJXMMHYHUSAT KaMbK’, KOWTO Ja CIIOCOOCTBA 3JIPaBOCIOBHO
cCTapeeHe U Ja YBEJIWYU MPOIBIKUTEIHOCTTa Ha >KMBOTA, pa3lIMpSABAWKM TIPAaHULUTE Ha
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YOBEILIKOTO JIBJITOJIETHE WM JOPU pa3KpUBaWKU JUICaTa HAa TakuBa rpaHuiy. Hskxomnko moOpe
OLICHEHU TE€pONPOTEKTOPH, IMPHU3HATH 3a CTUMYJATOPHM HA ABITOJIETHETO, Ca OT ECTECTBEH
MPOU3X0Jl, KaTo MET(HOPMHUH, PECBEPATPOJ, aCHUPUH U CIEPMUAMH. T'hil KaTO ThPCEHETO Ha
(bapMaKOIOTUYHH MOJYJATOPH Ha MPOABDKUTEIHOCTTA Ha 3JPAaBETO W KUBOTA IMPOIBIDKABA,
MHOTOOpOMHM TpoyuBaHUA c€ (OKycHUpaT BBPXY MOTEHIMAla Ha PACTUTETHUTE BTOPUYHU
MeTabomuTu. HacTosimusT nperiea uma 3a 1ei Aa MpeoCTaBi KPUTHYHA OLIEHKA Ha HATMYHHUTE
MHTEPBEHIIMA U KIIOUOBUTE OTKPUTHS B 00JACTTa Ha W3CIEABAHUATA HA JIBJITOJIETUETO IPeE3
nocjaeaHoTo aecermierre. OuepTaHu ca HOBH IOJXO/AU, HACOYCHH KbM OTJIMYMTEIHUTE Oeses3n
Ha CTapEeHeTo, U Ca OCBETIICHHU OBACIIUTE LIeJH B 00J1aCTTa Ha U3CJIEIBAHUATA HA IBJITOJIETHETO.
CrenuaneH akUeHT € MOCTaBeH BbPXY MOTEHIIHAIa Ha ChbEIMHEHUTA OT PACTUTENICH MTPOU3XO/T
KaTo areHTH 3a yAbJDKaBaHe Ha )KUBOTA.

2. Stoykova ID, Koycheva IK, Binev, BK, Mihaylova LV, Georgiev Ml (2024) Molecular
approaches to prevent UV-induced premature skin aging: focus on phytochemicals as photo-
protectants. Phytochemistry Reviews, in press, DOI: 10.1007/s11101-024-09952-w. (1F2022 7.7,

Q1)

Abstract

Chronic exposure to ultraviolet radiation (UVR) leads to premature aging of the skin, with external
manifestations of unsightly scars and internal molecular dysregulations that significantly reduce
the protective function of the skin and increase the risk of cancer development. Photoprotection
through daily application of sunscreen product is widely recommended to avoid UV-induced skin
photodamage and to minimaze the risk for dermal malignancies. However, the environmental
hazard that is a consequence of the use of traditional sunscreen products drives the increased
interest in the investigation of alternative UVR blockers. Due to their structural diversity,
modulation of multiple molecular mechanisms, and favorable safety profile, natural plant-derived
compounds have become attractive candidates for skin photoaging prevention. This review
summarizes the critical aspects of skin photoaging, from its pathological characteristics and
current photoprotective options to the specific molecular players that emerge as therapeutic targets.
Special emphasis has been placed on phytochemicals targeting the molecular hallmarks of UV-
induced skin aging. The potential of plant molecules to control oxidative stress, inflammation,
photo-senescence, DNA damage, extracellular matrix components degradation, and to manage
different types of UV-trigerred cell death has been highlighted. Summarizing the molecular
signalling pathways responsible for the photoprotective action of plant-derived molecules may
provide meaningful outlook for development of new effective therapeutics options for prevention
of skin photoaging.

Pe3rome

XpoHUYHO H3Narane Ha ynrpasuosietoBa paauanus (UVR) Boau 10 mpexaeBpeMEeHHO cTapeeHe,
KOC€TO BBHIIHO CC IMPOSABSABA IO/ Q)opMaTa Ha HCIIPUATHU 66.]'[631/1, a BbTPCIIHO C MOJICKYJISAPHU
HapYIICHUS, KOUTO 3HAYUTEIIHO HAMAJISBAT 3allUTHATa (DYHKIIMS HA KOKaTa U YBEITMYaBaT PUCKa
OT pa3BUTHE Ha pak. Doro3ammTa Ype3 eKEAHCBHO HAHACSHE HA CIIBHIIC3AIMTEH MPOJYKT Ce
ImpernopbyBa MIMPOKO 3a H30sirBaHe Ha (DOTOYBpEKTAaHETO HAa KOXkKaTa, MPEJU3BUKAHO OT
YIATPABUOJICTOBUTEC JIbUM U 3a HaMalIBAHC JO MHUHUMYM Ha PHCKa OT KOXXHHU 3JIOKaYCCTBCHU
3abonsBanusl. Berpeku ToBa, OMAaCHOCTTA 32 OKOJIHATA CpeJia, KOSTO € CIEeICTBUE OT yrmoTpedara
Ha TPAAULIUOHHUTE CIIBHUC3AIMUTHN ITPOAYKTH, BOAH O ITOBHUIICH HHTECPEC KBM U3CIICABAHCTO HaA
anrepHatuBHM UVR Onokepu. Ilopaau TAXHOTO CTPYKTypHO pazHooOpasue, MOAynanus Ha
MHO>KECTBO MOJIEKYJISIPHU MEXaHU3MHU U OJIaronpHusaTHUS MPoQuil Ha 0€30MaCHOCT, ECTECTBEHUTE
CbCAUHCHUS OT PACTHUTCJICH IMMPOU3X0A CC IPCBbPHAXA B IPUBJICKATCIIHA KaHAUAATH 3a IIPCBCHIIUA
Ha QoTocTapeeHETO Ha Kokara. To3u mpersieq o000maBa KPUTHYHUTE AacCIEKTH Ha
doTocTapeeHETO HAa KOXKaTa, OT TMATOJOTHYHUTE MYy XapaKTePUCTHKU U HACTOSIIUTE
GOoTO3aUTHY METOAU A0 CHeHU(PUUYHUTE MOJEKYJISApHU (aKTOpU, KOUTO C€ IMOSBABAT KaTo
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TepaneBTUUHU Lend. CrennanHo BHUMaHHE € OTJEJNIEHO Ha (PUTOXMMHUKAINTE, HACOYEHU KbM
MOJIEKYJISIpHUTE ocoOeHocTH Ha UV-HHIyIHpaHOTO cTapeeHe Ha kokara. lloTeHruamsT Ha
PACTUTETHUTE MOJIEKYJIN J1a KOHTPOJIUPAT OKCUIATUBHUSI CTPEC, BB3MAJICHUETO, POTOCTAPEEHETO,
yBpexaane Ha JIHK, pasrpaxaaHeTo Ha KOMIIOHEHTUTE Ha U3BbHKIIETHYHMS MATPUKC, KAKTO U 1a
KOHTPOJIUpAT Pa3IMYHUTE BUJOBE KIEThYHA CMBPT, Ipeanu3Bukana or UV-apuunte, € MoA4epTaH.
O0600maBaneTo Ha MOJICKYJSIPHUTE CUTHAJIHHM IBTUINA, OTTOBOPHH 3a (POTOMPOTEKTHBHOTO
JEHCTBUE HA MOJIEKYJIN OT PACTUTENICH MPOU3XOJ MOXKE J1a OCUTYPU 3HAUYUMU IEPCIEKTUBHU 3a
pa3paboTBaHe Ha HOBH €()EKTUBHH TEPANICBTUYHH CPEACTBA 3a MPEBEHINS Ha (POTOCTAPECHETO HA
KOXara.

3. Mladenova SG*, Todorova MN*, Savova MS, Georgiev MI, Mihaylova LV* (2023) Maackiain
mimics caloric restriction through aak-2-mediated lipid reduction in Caenorhabditis elegans.
International Journal of Molecular Sciences 24(24): 17442. (1F2022 5.6; Q1)

Abstract

Obesity prevalence is becoming a serious global health and economic issue and is a major risk
factor for concomitant diseases that worsen the quality and duration of life. Therefore, the urgency
of the development of novel therapies is of a particular importance. A previous study of ours
revealed that the natural pterocarpan, maackiain (MACK), significantly inhibits adipogenic
differentiation in human adipocytes through a peroxisome proliferator-activated receptor gamma
(PPAR)-dependent mechanism. Considering the observed anti-adipogenic potential of MACK, we
aimed to further elucidate the molecular mechanisms that drive its biological activity in a
Caenorhabditis elegans obesity model. Therefore, in the current study, the anti-obesogenic effect
of MACK (25, 50, and 100 uM) was compared to orlistat (ORST, 12 uM) as a reference drug.
Additionally, the hybrid combination between the ORST (12 uM) and MACK (100 uM) was
assessed for suspected synergistic interaction. Mechanistically, the observed anti-obesogenic
effect of MACK was mediated through the upregulation of the key metabolic regulators, namely,
the nuclear hormone receptor 49 (nhr-49) that is a functional homologue of the mammalian PPARS
and the AMP-activated protein kinase (aak-2/AMPK) in C. elegans. Collectively, our investigation
indicates that MACK has the potential to limit lipid accumulation and control obesity that deserves
future developments.

Pesrome

PasnpocTpaneHneTo Ha 3aTIBCTABAHETO CE€ MPEBPbHILA B CEPHO3EH 3PAaBEH U MKOHOMMUYECKU
npo0JeM B CBETOBEH MaIlad U € OCHOBEH PUCKOB (PaKTOp 3a CHIBTCTBALIM 3a00JIIBaHUs, KOUTO
BJIOIIABAT KA4€CTBOTO M MPOIBIKUTEIHOCTTA Ha kKuBOTa. [lopaau ToBa pa3paboTBaHETO HA HOBU
TEepanmuu € OT ocoOeHa BaXHOCT. IlpeauiIHO Hamie NpoydyBaHE pPA3KpH, Y€ E€CTECTBEHHST
nrepokaprnad, maakuanH (MACK), 3Hauntenno wHXHOWpa aaumoreHHaTa JudepeHIranus B
YOBEIIKH AJUIOIMUTH Ype3 MEePOKCU30MHO NponudepaTop-akTuBupan peuentop rama (PPAR) -
3aBHCUM MexaHu3bM. Karo ce nma mpenBuj HaOIIOJaBaHUAT aHTUAAMIIOIEHEH MOTEHIMal Ha
MACK, Hue uMaxme 3a el J1a M3SCHUM JOIBJIHUTEIHO MOJEKYISPHUTE MEXaHU3MHU, KOUTO
OIpeIeTIsIT OMOJIOTHYHATA MY aKTHBHOCT B MOJIEN Ha 3aTiabcTsiBane npu Caenorhabditis elegans.
Eto 3amo B HacTosmoro npoyuBaHe antuobezoreHHUAT epexkt Ha MACK (25, 50 u 100 uM),
6emre cpaBueH ¢ opymmctat (ORST, 12 uM) kato pedepeHTHO nexapcTBeHO cpeacTBO. OCBEH TOBa
e oneHeH edekra Ha xubpuaHata komOuHarms Mexay ORST (12 uM) u MACK (100 puM) 3a
MpeaIojiaraeMO CHHEPIMYHO B3auMoJeiicTBMe. MeXaHUCTUYHO, HaOl0/laBaHUAT AaHTHU-
obe3oreHen epext Ha MACK e omocpeacTBaH OT MOBHUIIABaHE Ha peryianusTa Ha KIIOYOBU
METa0OJIMTHU PETryJaTOpH, a UMEHHO SIIPEHUAT XOpMOHalieH perentop 49 (nhr-49), koiito e
¢ynkunonanen xomonor Ha PPAR npu 6o3aitnnuure, 1 AMP-akTuBHpanaTa npoTenH KWHa3a
(aak-2/AMPK) mpu C. elegans. B cpBkymHOCT, HamieTo u3cieaBaHe mokasa, y¢ MACK uwma
MOTEHIIMAN JIa OTpaHWYaBa HATPYIBAHETO HA JUMHUAN U A2 KOHTPOJIMPA 3aTTbCTIBAHETO.
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4. Savova MS, Mihaylova LV, Tews D, Wabitsch M, Georgiev MI* (2023) Targeting PI3K/AKT
signaling pathway in obesity. Biomedicine & Pharmacotherapy 159: 114244. (1F2022 7.5; Q1)

Abstract

Obesity is a disorder with an increasing prevalence, which impairs the life quality of patients and
intensifies societal health care costs. The development of safe and innovative prevention strategies
and therapeutic approaches is thus of great importance. The complex pathophysiology of obesity
involves multiple signaling pathways that influence energy metabolism in different tissues. The
phosphatidylinositol 3-kinases (PI3K)/protein kinase B (AKT) pathway is critical for the
metabolic homeostasis and its function in insulin-sensitive tissues is described in the context of
health, obesity and obesity-related complications. The PI3K family participates in the regulation
of diverse physiological processes including but not limited to cell growth, survival,
differentiation, autophagy, chemotaxis, and metabolism depending on the cellular context. AKT
is downstream of PI3K in the insulin signaling pathway, and promotes multiple cellular processes
by targeting a plethora of regulatory proteins that control glucose and lipid metabolism. Natural
products are essential for prevention and treatment of many human diseases, including obesity.
Anti-obesity natural compounds effect multiple pathophysiological mechanisms involved in
obesity development. Numerous recent preclinical studies reveal the advances in using plant
secondary metabolites to target the PI3K/AKT signaling pathway for obesity management. In this
paper the druggability of PI3K as a target for compounds with anti-obesity potential is evaluated.
Perspectives on the strategies and limitations for clinical implementation of obesity management
using natural compounds modulating the PISK/AKT pathway are suggested.

Pesrome

3aTIbCTSBAHETO € 3a00JsIBaHe C HapacTBAIO Pa3lPOCTPaHEHHE, KOETO BIIOIIaBa KaYeCTBOTO Ha
JKUBOT Ha NAIlMEHTUTE W YBelIMuYaBa OOIECTBEHUTE pa3XOJu 3a 3jpaBeola3BaHe. 3aToBa
pa3paboTBaHeTO Ha 6€30MaCHU M MHOBATUBHM CTPATErMHU 3a IPEBEHIUS U TEPAaeBTUYHH OIX0AU
3a KOHTPOJI Ha 3aTIbCTABAHETO € OT ToisiMo 3HadeHwe. CroxHarta natou3HOIOTHS Ha
3aTIBCTSIBAHETO BKJIIOYBA MHOXXECTBO CUTHAJIHM IIBTHINA, KOUTO BIHAAT BBPXY €HEPrUNHUSA
MeTaboJM3bM B pa3inuyHd ThKaHU. CHUTHATHUAT THT Ha (QocPaTUAMIMHOZUTON 3-KHHA3A
(PI3K)/mpotenn kunaza b (AKT) e oT pemaBaiiio 3HaueHne 3a MeTabOIUTHATA XOMEOCTa3a U B
HacToALIMS 0030p € omnucaHa HeroBaTa (pU3MoOrMYHa (PYHKIHMS, KaKTO M Y4aCTUETO MY B
naTo(U3MOJIOTHATa Ha 3aTIBbCTABAHETO M CBBP3aHUTE C HEro YCIO)KHEHUS B KOHTEKCTa Ha
uHCcynnH3aBucuMuTe Thkanu. CemeiictBoTo PI3K krHa3u ydacTBa B peryJMpaHeTO Ha pa3InyHU
(U3UOJOTHMYHN TPOLIECH, BKJIIOYUTETHO KJIEThYEH pacTeX, OLeNsBaHe, au(epeHIuanus,
aBTO(arvs, XeMOTaKCHC M MeTa0O0JIM3bM B 3aBHUCHUMOCT OT KJIEThYHHUS KOHTEKCT. IIporemH
kuHa3zata b e mocnensam edexrop nmo Bepurata Ha PI3K B MHCYNMHOBHS CUTHaNeH NIbT U
WHULUAPA MHOKECTBO KJIETBYHU IPOLECH, KATO HACOYBA MHOYKECTBO PEryJIaTOPHU IPOTEHHH,
KOMTO KOHTPOJHMpAT TJIOKO3HaTa M JMNUAHaTa oOMsHa. [IpuponHUTE NPOIYKTH ca OT
CHILIECTBEHO 3HAUEHUE 3a IMPEBEHLHUATa U JIEYEHHETO HAa MHOTO0 YOBEIIKH 3a00JsBaHUS,
BKJIFOUUTENHO 3aTIIBCTABAHETO. ChABPIKALIUTE CE B TAX ChEAUHEHUS, IOBIUABAT 3aTIILCTIBAHETO
IIOCPEJICTBOM BB3JIEUCTBUE BBPXY MHOKECTBO OT MOJIEKYJIIPHHTE MEXaHU3MH, y4acTBAIU B
natopu3noorusaTa Ha 3a0o0isiBaHETO. MHOrOOpOWHU CKOPOIIHM MPEIKIMHUYHU TPOYUBAHUS
pa3KpuBaT Hampeabka B U3MOJI3BAHETO HA PACTUTEIHH BTOPUYHU METa0O0JIMTH 3a TapreTupaHe Ha
PI3K/AKT curHanHus mbT 3a NMPEBEHLUS M Tepanus Ha 3aTNIBCTsABaHeTo. B Tasu cratus e
U3BBPIICHA 337bJ00YEHa OlLIEHKa Ha BB3MOXKHOCTTA 3a IOBJIMSIBAHE HA TOBa METaOOIUTHO
HapyllIeHHe TOCPEICTBOM HopMaiu3upaHe Ha pynkuusaTa Ha PI3K. [Ipennoxenu ca nepcreKTHBU
3a CTpaTEerMUTe M OIPAaHWYCHMATA 3a KIMHUYHO IPUJIAraHe Ha JICYCHUE Ha 3aTIBbCTIBAHETO C
MOMOILTa Ha IpUpoaAHU cheaunenus, monynupanm PI3K/AKT nbrs
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5. Marchev AS, Vasileva LV, Amirova KM, Savova MS, Koycheva IK, Balcheva-Sivenova ZP,
Vasileva SM, Georgiev MI* (2021) Rosmarinic acid - From bench to valuable applications in
food industry. Trends in Food Science & Technology 117: 182-193. (IF2021 16.002; Q1)

Abstract

Rosmarinic acid (RA) is widely distributed in plant species of Lamiaceae and Boraginaceae
families, among others. Structurally RA is an ester of caffeic acid and 3,4-dihydroxyphenyllactic
acid with well explored biosynthetic pathway, physiological functions in plants and (potential)
biological activities. Great number of herbal preparations and food supplements, containing RA,
are marketed claiming for beneficial health effects. Furthermore, due to the inhibition of lipid
peroxidation and bacterial growth, RA is approved for use as natural antioxidant and/or
preservative in food industry. The present review will explore the contemporary biotechnological
approaches for RA mass-production and will attempt summarize its main biological properties
based on recent studies. Implications for technological and chemical modification of RA aiming
at its improved bioavailability will be presented. Future applications in food industry and potential
functional food development will be proposed. The advances in biotechnological production of
RA provide effective and “green” approach which worth further implementation to a large-scale
application. Numerous in vitro and in vivo studies confirm many of the claimed health-promoting
effects of RA, as well as, its value as food additive. Despite the recent improvements in RA
stability and bioavailability, its use in food products should be thoroughly evaluated until a tight
balance between safety and efficiency is set.

Pesrome

Po3smapunoBara kucenuna (PK) e mmpoko pasnpocrpaHeHa B paCTUTEIHH BUIOBE OT CEMENCTBA
Lamiaceae u Boraginaceae, Hapen ¢ npyru. B ctpykrypHo otHomenue PK e ecrep Ha kadeenara
u 3,4-nquxuapokcudeHunamiieyHaTa  KHCEIMHM ¢  J100pe MpoydeH OHOCHHTETHYEH IIbT,
¢bu3noa0ruuHN GYHKIMU B pacTeHUATA U (MOTEHLMAIHN) OMONIOrnYHM akTUBHOCTU. Ha masapa ce
npejiiaraT rojisiM Opoil OMJIKOBU mpenapaTd M XpaHWUTEIHH J00aBkH, chabpxkaum PK, xouto
IpeTeHupar 3a OJaronpusaTHU epekTH BbpXY 31paBeTo. OCBEH TOBa, MOpaau MOTHUCKAaHETO Ha
JUNHMHATa Mepokcuaanus u Oakrtepuannus pactex, PK e omoOpena 3a um3mons3BaHe KaTo
€CTeCTBEH AHTHUOKCHJAHT W/WIM KOHCEpBAHT B XpaHUTENIHATa NMpOMUITIeHOCT. Hactosmmsr
0030p 1€ pasriiefa CbBPEMEHHUTE OMOTEXHOJIOTHYHY MOAXOAM 3a MPOMHUILIEHO POU3BOJCTBO
Ha PK u mie ce onuta 1a 06001111 OCHOBHHUTE M OMOJIOTUYHU CBOMCTBA B3 OCHOBA HAa CKOPOILIHU
npoyuBanusa. Ille Obgar mnpeacTaBeHW BB3MOKHOCTHUTE 3a TEXHOJOTMYHO M XUMHYHO
mouduimpane Ha PK ¢ nen mogobpsiBane Ha OnonanuyHoctTa. llle 6baaT npemioxkenu Obaemm
NPWIOKEHUST B XPaHUTEIHO-BKYCOBaTa IPOMMIJIEHOCT M TOTEHIHUAJIHU pa3paboTKu Ha
¢byHkunoHanHM XpaHu. HampenbkbT B OMOTEXHOJOTMYHOTO NMPOU3BOACTBO Ha PA ocurypsia
edeKTHUBEH U "3eJeH" MoaX0/, KOMTO 3acily’kaBa [0-HaTaThIIHO BHEIPSABAHE 3a IIMPOKOMAIa0HO
npuioxkeHne. MHOTrOOpOMHM uH 6umpo W uH 6u60 TPOYUYBAHUS MOTBBPXKIABAT MHOTO OT
TBBPJICHUATA 3a OJaronpusaTHU 3a 3ApaBero epextu Ha PK, kakTo u HeliHaTta 3HAYUMOCT KaTo
XpaHUTeIHa J00aBka. Bbopekn HeOTHaBHAIIHUTE NOJOOpeHUss B  CTaOWIHOCTTA H
o6uonannuHoctTa Ha PK, ymoTtpebaTta i1 B XpaHUTEIHH NPOAYKTU TpsOBa Aa ObJe BHUMATEIHO
OLIEHEHA, JJOKATO C€ YCTAaHOBH CTPOT OajlaHC MEXy O€30MaCHOCT U €PeKTHUBHOCT.

6. Savova MS, Vasileva LV, Mladenova SG, Amirova KA, Ferrante C, Orlando G, Wabitsch M,
Georgiev MI* (2021) Ziziphus jujuba Mill. leaf extract restrains adipogenesis by targeting
PIBK/AKT signaling pathway. Biomedicine & Pharmacotherapy 141: 111934. (IF2021 7.419;

Q1)
Abstract

The escalation in the global prevalence of obesity has focused attention on finding novel
approaches for its management. Ziziphus jujuba Mill. (ZJL) leaf extract is reported as a traditional
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remedy for diverse pathological conditions, including obesity. The present study investigated
whether ZJL affects adipogenic differentiation in human adipocytes. Additionally, following
metabolite profiling of the extract, apigenin (APG), betulinic acid (BA) and maslinic acid (MA)
were selected for biological activity evaluation. The possible interactions between APG, BA, MA
and target proteins with a central role in adipogenesis were assessed through molecular docking.
The potential mechanisms of ZJL, APG, BA and MA were identified using transcriptional analysis
through real-time quantitative PCR and protein abundance evaluation by Western blotting. The
obtained results revealed a concentration-dependent reduction of accumulated lipids after ZJL, BA
and MA application. The key adipogenic transcription factors peroxisome proliferator-activated
receptor gamma (PPARY) and CCAAT-enhancer-binding protein alpha (C/EBPa) were strongly
decreased at a protein level by all treatments. Moreover, the phosphoinositide 3-kinase
(PI13K)/protein kinase B (AKT) signaling pathway was found to be involved in the anti-adipogenic
effect of ZJL, APG and BA. Collectively, our findings indicate that ZJL and its pure compounds
hampered adipocyte differentiation through PI3K/AKT inhibition. Among the selected
compounds, BA exhibits the most promising anti-adipogenic activity. Furthermore, being a
complex mixture of phytochemicals, the ZJL extract could be utilized as source of yet unknown
bioactive leads with potential implementation in obesity management.

Pesrome

PasnpocTpanenneTo Ha 3aTIBCTSIBAHETO B CBETOBEH MaIiad eKcanupa, KOeTo HaCOYM BHUMAaHUETO
KbM HAMHPAHETO Ha HOBH IOAXOJM 3a HEroBOTO ympasieHue. Ziziphus jujuba Mill. (ZJL) ce
CchOOIIaBa KAaToO TPaJMLMOHHO CPEJICTBO 3a JIEYEHUE HA Pa3JIMYHM NATOJOTMYHU CHCTOSHUS,
BKIIIOUMTENHO 3aTibCTsABaHe. Hacrosimoro mnpoyuBaHe wu3ciensa ganu ZJL Bausie BbpXY
aJuInoreHHara qudepeHnuanis B 4oBemku aaunouutd. OcBeH TOBa, ciel MpoduivpaHe Ha
MeTabonuTuTe Ha eKkcTpakTa, anureHuH (APG), 6erynunoBata kucennna (BA) u macnuHoBata
kucenmuHa (MA), Osixa u30paHu 3a OIleHKa Ha OHOJIOTMYHATA AKTHBHOCT. BB3MOXHHTE
B3aumozeiicteuss Mexny APG, BA, MA u wneneBure NpOTEMHUM C LEHTpalHAa poJsi B
aJuIoreHes3ara, 0s1xa OLIEHEHU Ype3 MOJIEKYJISIpEeH JOKUHI aHanu3. [loTeHuanHuTe MeXaHu3Mu
Ha neiictBue Ha ZJL, APG, BA u MA 6sxa unentuduuupanu upes koiauuectseH PCR B peanno
BpEME U OILIEHKa Ha KOJIMYECTBOTO Ha mpoTenHurte upe3 MmynoOnot. [lonydenure pesynratu
pasKpHBaT 3aBUCUMO OT KOHIIEHTpallUATa HaMalsIBaHE Ha HATpYHaHUTE JIMMIUH CJie]l IpujlaratHe
Ha ZJL, BA u MA. KnroyoBuTe aaMmnoreHHW TPAHCKPUIIIMOHHU (AKTOPU TEPOKCHU30MEH
nposugeparop-aktuBupan penentop rama (PPARy) u CCAAT-enxaHcep-cBbp3Balll MPOTEUH
anda (C/EBPa) ca cuiiHO HaMaleHH Ha MPOTEMHOBO HUBO MPU BCUYKU TpeTupaHusi. OCBeH ToBa
€ YCTaHOBEHO, Y€ CUTHAIHUAT MbT Ha Ppochonnozutu 3-kunaza (PI3K)/mporenn kunaza B (AKT)
yudacTBa B aHTHaaunoreHHus epekt Ha ZJL, APG u BA. Kato 1510, HamTe OTKpUTHS MOKa3BarT,
ye ZJL u uucTuTe CheIMHEHHs ChIBPXKAIIM CE€ B HEro, BH3MPENATCTBAT AU(epeHIHanusaTa Ha
agunouutute upe3 naxudbupane Ha PI3K/AKT. Cpen uzbpanurte creaunenust BA nokassa Haii-
o0elaBaiia aHTHAJUIOreHHAa AakTUBHOCT. OcBeH TOBa, TbH KAaTo € CJIOXHA CMEeC OT
(UTOXUMHUKAIHU, EKCTPAKTHT OT ZJL Moke /1a ce u3mos3Ba KaTo M3TOYHUK Ha BCE OIIIe HEU3BECTHU
OMOAKTHBHH ChEIMHEHUS C MOTSHIIMA 32 IPUJIOKEHHUE B JICUEHHETO Ha 3aTIICTSIBAHETO.

7. Koycheva IK, Vasileva LV, Amirova KM, Marchev AS, Balcheva-Sivenova ZP, Georgiev
MI* (2021) Biotechnologically produced Lavandula angustifolia Mill. extract rich in
rosmarinic acid resolves psoriasis-like inflammation through Janus kinase/signal transducer and
activator of transcription signaling. Frontiers in Pharmacology 12: 680168. (1F2021 5.988; Q1)

Abstract

Psoriasis is a common skin pathology, characterized by dysregulation of epidermal keratinocyte
function attended by persistent inflammation, suggesting that molecules with anti-inflammatory
potential may be effective for its management. Rosmarinic acid (RA) is a natural bioactive
molecule known to have an anti-inflammatory potential. Here we examined the effect of

6 or 27



biotechnologically produced cell suspension extract of Lavandula angustifolia Mill (LV) high in
RA content as treatment for psoriasis-associated inflammation in human keratinocytes. Regulatory
genes from the nuclear factor kappa B (NF-xB) and Janus kinase/signal transducer and activator
of transcription (JAK/STAT) signalling pathways were upregulated upon stimulation with a
combination of interferon gamma (IFN-y), interleukin (IL)-17A and IL-22. We also observed that
both LV extract and RA could inhibit JAK2, leading to reduced STAT1 phosphorylation. Further,
we demonstrated that LV extract inhibited phosphoinositide 3-kinases (PI3K) and protein kinase
B (AKT), which could be implicated in reduced hyperproliferation in keratinocytes. Collectively,
these findings indicate that the biotechnologically produced LV extract resolved psoriasis-like
inflammation in human keratinocytes by interfering the JAK2/STAT1 signaling pathway and its
effectiveness is due to its high content of RA (10%). Hence, both LV extract and pure RA possess
the potential to be incorporated in formulations for topical application as therapeutic approach
against psoriasis.

Pesrome

[IcopuasuchT € yecTo cpellaHa KOoXKHa IMaToJIOTHs, XapaKTepusupalla ce ¢ JUCperyjanus Ha
(GyHKLUATA HA eNUICPMAIHUTE KEPATUHOLUTH, IPUIPYKEHA OT IMOCTOSHHO Bb3MaJIEHHE, KOETO
Iperonara, 4e ChbeIMHEHMs C MPOTUBOBB3MAIUTENICH MOTEHIMA MOTaT Aa Ob1aT eeKTHBHHU 32
HeroBoto JjieueHue. PosmapunoBara kucenuHa (PA) e ectecTBeHO OMOAKTHBHO BEILECTBO, 32
KOETO € M3BECTHO, Y€ MMa NPOTHBOBB3MAIUTENCH NOoTeHmuaid. Tyk uicienBaxme edekra Ha
OMOTEXHOJOTMYHO MPOM3BEICH SKCTPAKT OT KiIeThuHa cycnensus Ha Lavandula angustifolia Mill
(LV) c Bucoko cpabpxanue Ha RA, KaTo cpeicTBO 3a JIEYEHHE HA CBBbP3aHOTO C IICOPHA3UC
BB3MAJIEHUE IPU YOBEIIKU KEPAaTUHOLUUTH. PerynaTopHuTe reHu OT CUTHAJHUTE IbTHUINA HA
sapenust pakrop kappa B (NF-kB) u Janus kuHa3a/cuUrHajieH TpaHCIIOCEp W aKTHBATOp Ha
tpanckpunuusata (JAK/STAT) 6gxa noBuIlIeHH IPH CTUMYJIMPaHe ¢ KOMOMHALUS OT HHTEp(PEpOH
rama (IFN-y), uarepieBkun (IL)-17A u IL-22. Cpiio Taka HabII0aBaXMe, Y€ KAKTO €KCTPAKTHT
ot LV, taka u RA morar ga uaxubupar JAK2, koeto Bou /10 HamassiBaHe Ha (pochopuupaHeTo
Ha STATI. OcBeH ToBa JoKa3zaxme, 4e eKCTpakThT oT LV nuxubupa pochonnosutua 3-knuHazure
(PI3K) u mporeun kuHaza B (AKT), koeto moxke na Obae CBBpP3aHO C HaMajeHarTa
xuneprpoaudepanrs B KepaTHHOLUTUTE. B cBosiTa CbBKYITHOCT, T€3M KOHCTATallMM [T0OKa3Bar, 4ye
OMOTEXHOJIOTMYHO MPOU3BENIEHUAT eKCTPaKT oT JIB pa3pemaBa ncopra3nconojo0HO Bb3MajJeHue
B YOBEIIKM KEPATUHOIMUTH upe3 Hameca B curHainHus T JAK2/STATI u HeroBata eeKTUBHOCT
ce IBJKU Ha BUCOKOTO chabpkaHue Ha RA (10 %). CnenoBaTenHO KakTo eKCTpakThT oT LV, Taka
u uuctuaAT RA mpurexaBaT noTeHIMana jAa ObJaT BKIOYEHH BBB (OPMYNIM 3a JIOKAJIHO
IIPUJIOKEHUE KAaTO TEPAIEBTUUEH MOAXO0] CPEILy IICOPHA3UC.

8. Mladenova SG*, Vasileva LV*, Savova MS, Marchev AS, Tews D, Wabitsch M, Ferrante C,
Orlando G, Georgiev MI* (2021) Anti-adipogenic effect of Alchemilla monticola is mediated
via PI3K/AKT signaling inhibition in human adipocytes. Frontiers in Pharmacology 12:
707507. (IF2021 5.988; Q1)

Abstract

Obesity is a persistent and continuously expanding social health concern. Excessive fat mass is
associated with increased risk for chronic diseases including diabetes, atherosclerosis, non-
alcoholic steatohepatitis, reproductive dysfunctions and certain types of cancer. Alchemilla
monticola Opiz is a perennial plant of the Rosaceae family traditionally used to treat inflammatory
conditions and as component of a weight loss herbal mixtures. In the search for bioactive leads
with potential anti-adipogenic effect from A. monticola extract (ALM), we have employed nuclear
magnetic resonance (NMR) based metabolomics to obtain data for the actual phytochemical
profile of the extract. Further, molecular docking simulation was performed against key adipogenic
targets for the most abundant compounds in the ALM extract. Evaluation of the biological activity
was done in human adipocytes exposed to ALM (5, 10 and 25 ug/mL), pure astragalin (AST) or
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quercitrin (QUE; 5, 10 and 25 uM). Investigation of the molecular pathways involved was
performed through gene expression and Western blot analyses. According to the docking
predictions strong putative affinity of both AST and QUE towards peroxisome proliferator-
activated receptor gamma (PPARy) and phosphoinositide 3-kinase (PI3K) was present.
Assessment of the intracellular lipid accumulation revealed anti-adipogenic activity of ALM.
Correspondingly, the expression of adipogenic genes CAAT/enhancer-binding protein alpha
(CEBPA) and PPARG was downregulated upon ALM and AST treatment. The Western blotting
results exposed protein kinase B (AKT), PI3K and PPARY as targets for the inhibitory effect of
ALM and AST on adipogenesis. Collectively, we demonstrate the anti-adipogenic effect of ALM
and its active compound AST in human adipocytes. Furthermore, PISK/AKT singaling pathways
is identified to mediate their anti-adipogenic action. Additionally, we provide a broader insight of
the phytochemical composition of A. monticola. Hence, the identified secondary metabolites worth
further exploration as potentially active in obesity management.

Pe3rome

3aTabCTSBAHETO € MOCTOSHEH M HENPEKbCHATO pa3pacTBalll ce MpoOJeM 3a 3/1paBeola3BaHETO.
[IpekomMepHOTO HATpyNBaHE Ha MacTHAa THhKaH C€ CBbP3Ba C TMOBUIIEH PHUCK OT XPOHUYHU
3a0o0yiiBaHMsI, BKJIIOUYMTEIHO  JuabeT, aTepoCKiIepo3a, HEAJIKOXOJEH  CTeaTOXENaTHT,
pernpoaykTuBHU qucyHKIMU 1 Hsikou BuaoBe pak. Alchemilla monticola Opiz e MHOrOrOIUIITHO
pacTteHue oT ceMelcTBO Rosaceae, KOETO TpaJIMLIMOHHO CE M3I10JI13Ba 3a JICYEHNE Ha Bb3NAIIUTEIHU
CHCTOSIHUS KaKTO U KaTO KOMIIOHEHT OT OMIIKOBU CMecH 3a oTcinadBaHe. B ThpceHe Ha mpupoiHu
MOJICKYJIM C TOTEHIMAJICH aHTHUAJUIOreHeH edekT oT ekcrpakra or A. monticola (ALM)
U3MOJI3BaxMe MeTaboIoMuKa, Oa3upaHa Ha sIpeHO-MarHuTeH pe3onanc (SIMP), 3a ga momyuum
JTaHHY 32 GUTOXUMUYHUS PO T Ha ekcTpakTa. OCBEH TOBa Oelle H3BbPIIECH MOJICKYJICH JOKHHT
aHaJIM3 32 Hall-XapaKTepHUTE YUCTH CheUHEHUS B eKCTpakTa oT ALM KbM KITFOUOBU NPOTENHOBU
CTPYKTYpH y4dacTBalld B agunoreHe3ara. OneHkara Ha OMOJIOTHYHATA aKTUBHOCT € HallpaBeHa B
YOBEUIKM aaumnouuT, u3noxenn Ha ALM (5, 10 u 25 pg/ml), yuct actparanun (AST) unu
kBepuuTpuH (QUE; 5, 10 u 25 uM). U3cnenBaneTo Ha KIIFOUOBHU 3a aIUNIOT€HE3aTa MOJICKYJISIPHU
nbTUIIA Oelle U3BBPILICHO Ype3 aHaJM3M Ha IFeHHaTa eKclipecus U umyHoOnoTtupane. Criopen
JOKMHT aHalM3a € Haiuie mnpeanosaraeM adpuuHuteT Ha cBbp3BaHe 3a AST u QUE kM
nepokcu3oMHus mponudepatop-aktuBupan perentop rama (PPARy) u docdounosutua 3-
kuHazara (PI3K). Ouenkara Ha BBTPEKIETBUYHOTO HATPYNBAHE Ha JIMIUOUA pa3Kpu
aHTUaguNoreHHa akTuBHOCT Ha ALM. CbhOTBETHO e€KcHpecHusTa Ha aJUIOT€HHUTE T€HU
CAAT/enxancep-cebpp3Bain npotenH anda (CEBPA) u PPARG Gemre moHmkeHa npu TpeTupaHe
¢ ALM u AST. Pe3ynratute oT uMyHOOJIOT aHanM3a pa3kpuBar npoteus kuHaza B (AKT), PI3K
u PPARYy kato ocHOBHM MuIieHu 3a naxubupamnus epext Ha ALM u AST BbpXy anumnorexesara.
B 006001ienne, HACTOAMUAT TPYA AeMOHCTpHpa aHTuaaunoreHnus edekr va ALM u AST B
yoemku aaunomutu. OcBeH ToBa ycraHoBeHO, ye PI3K/AKT curnamHus mbT omocpencTBa
TAXHOTO aHTUAJUIOTEHHO JAeiicTBue. [IpencTaBeHn ca JaHHU, KOUTO JOMBIBAT (PUTOXUMHUYHUS
cberaB Ha A. monticola. CiemoBarenHo WaeHTH(DHUIIMPAHUTE BTOPHYHU META0OIMTH 3aCIyKaBatr
MO-HATAThIIHO TMPOYYBAHE KATO IMOTEHUUAIHU NPUPOJAHM MOJEKYIH 3a TOBIMSIBAHE Ha
3aTIBCTSIBAHETO

9. Vasileva LV, Savova MS, Tews D, Wabitsch M, Georgiev MI* (2021) Rosmarinic acid
attenuates obesity and obesity-related inflammation in human adipocytes. Food and Chemical
Toxicology 149: 112002. (1F2021 5.572; Q1)

Abstract

Chronic low-grade inflammation is a hallmark of obesity and its related metabolic disorders. At
the same time signaling from pro-inflammatory factors such as transforming growth factor beta
(TGF-B) or interleukin 17A (IL- 17A) are proposed as crucial for the commitment of fibroblast
progenitor cells towards adipogenic differentiation. Modulation of inflammation during
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adipogenic differentiation is incompletely explored as a potential approach to prevent metabolic
disorders. Rosmarinic acid (RA) is a caffeic acid derivative known for its anti-inflammatory
effects. Experimental studies of its activity on adipogenic factors or in vivo obesity models are,
however, controversial and hence insufficient. Here, we investigated the anti-adipogenic action of
RA in human Simpson-Golabi-Behmel syndrome (SGBS) adipocytes. Gene expression levels of
key players in adipogenesis and lipid metabolism were assessed. Furthermore, a molecular
mechanism of action was proposed. The most prominent effect was found on the translation of
C/EBPa, PPARY and adiponectin, as well as on the modulation of TGF1B and IL17A. Interestingly,
involvement of NRF2 signaling was identified upon RA treatment. In summary, our findings
indicate that RA prevents inflammation and excessive lipid accumulation in human adipocytes.
Data from the molecular analysis demonstrate that RA has potential for treatment of obesity and
obesity-related inflammation.

Pe3rome

XPOHNYHOTO HUCKOCTENIEHHO Bb3NaJICHUE € OTIIMYUTENICH Oeller Ha 3aTIbCTABAHETO U CBbP3aHUTE
C HEro MeTabOoJMTHU HapylleHus. B ChIIOTO Bpeme ce mpeajara CHTHATU3UPAHETO OT
MpoBB3NATUTENHN (hakTopu, Kato TpaHchopmupair (axtop Ha pactexa Oera (TGF-B) wum
untepaeBkuH 17A (IL- 17A), na e ot pemaBaiiio 3Ha4eHue 3a HACOYBaHETO Ha (pubOpobiacTHUTE
IPOTEHUTOPHHU KJIETKU KbM aJUIIOreHHa audepeHunanus. MoaynupaHeTo Ha Bb3MaJICHUETO 110
BpEeMe Ha aJuIOoreHHaTa nudepeHuanys € He 100pe MpoyueHo KaTo MOTEHIUAIEH MOIXO0d 32
IpEeOTBpaTsABaHE Ha MeTabOIMTHU HapylieHus. PozmapunoBara kucenuna (PA) e npousBogHo
Ha Ka(eeHara KHCEIMHA, U3BECTHO C MPOTHBOBB3MAINUTEIHUTE CH eekTn. ExcrepuMeHTaaHnTe
U3CICIBAHUs HA HeWHAaTa aKTHBHOCT BBPXY aJUIOreHHH (akTopu Wik iN VIVO Moaenu Ha
3aTibCTSIBAaHE 00aye ca NPOTHUBOPEUYMBH W IOpaJd TOBAa HENOCTaThYHHU. TyK u3ciaeaBaxme
AHTHUAJIUIIOT€HHOTO AeHCTBHE Ha RA B 4OBELIKU aJUMOLUTH ChC CUHApoMa Ha CumMncbH-I"01abu-
bemen (SGBS). bsxa oueHeHn HMBaTa Ha TE€HHAa EKCIpPECUss Ha KIIOYOBH YYaCTHHULU B
ajunoreHe3ara W JUOMIHUS MeTabonm3bM. OcBeH ToBa Oelle MNPEeAsokKEeH MOJEKYIIpeH
MexaHu3bM Ha jeiictBue. Haif-uzpaszeHust edext Oeire ycTaHOBEH BBPXY TpaHCIAlUATA Ha
C/EBPo, PPARY 1 aqunoHekTHH, KakTo U BbpXy Moaynauusata Ha TGF1B u IL17A. UxTepecno
e, ye npu jedeHuero ¢ RA e ycranoseHo yuyactuero Ha NRF2 curnanusanusra. B o6o0menue,
HAIllUTe OTKPUTHS MOKa3BaT, ue RA npenoTBpaTsiBa Bb3MAJCHUETO U IPEKOMEPHOTO HATPYyTBaHE
Ha JIMIHUIY B YOBELIKUTE afuNOUUTU. [JaHHUTE OT MOJNEKYISpHUS aHAJIW3 NoKa3Bat, ye RA uma
NOTEHIIMAJ 3a JIUeHHE Ha 3aTIbCTABAHETO M CBBP3aHOTO C HETO Bh3MaJICHHE.

10. Vasileva LV, Savova MS, Amirova KA, Balcheva-Sivenova ZP, Ferrante C, Orlando G,
Wabitsch M, Georgiev MI* (2020) Caffeic and chlorogenic acids synergistically activate
browning program in human adipocytes: Implications of AMPK- and PPAR-mediated
pathways. International Journal of Molecular Sciences 21(24): 9740. (1F20204.556; Q1)

Abstract

Caffeic acid (CA) and chlorogenic acid (CGA) are phenolic compounds claimed to be responsible
for the metabolic effects of coffee and tea consumption. Along with their structural similarities,
they share common mechanisms such as activation of the AMP-activated protein kinase (AMPK)
signaling. The present study aimed to investigate the anti-obesity potential of CA and CGA as co-
treatment in human adipocytes. The molecular interactions of CA and CGA with key adipogenic
transcription factors were simulated through an in silico molecular docking approach. The
expression levels of white and brown adipocyte markers, as well as genes related to lipid
metabolism, were analyzed by real-time quantitative PCR and Western blot analyses.
Mechanistically, the CA/CGA combination induced lipolysis, upregulated AMPK and browning
gene expression and downregulated peroxisome proliferator-activated receptor y (PPARY) at both
transcriptional and protein levels. The gene expression profiles of the CA/CGA-co-treated
adipocytes strongly resembled brown-like signatures. Major pathways identified included the

9 or 27



AMPK- and PPAR-related signaling pathways. Collectively, these findings indicated that
CA/CGA co-stimulation exerted a browning-inducing potential superior to that of either
compound used alone which merits implementation in obesity management. Further, the obtained
data provide additional insights on how CA and CGA modify adipocyte function, differentiation
and lipid metabolism.

Pe3rome

Kadeenara xucenmna (CA) u xmoporenoBata kucenmuna (CGA) ca GpeHOTHM ChEIUHEHHS, 3a
KOUTO C€ TBBP/IU, Y€ OTTOBAPAT 3a MOJIOKUTEITHUTE METAa0OIUTHHU €PEeKTH MPU KOHCYMallusATa Ha
kade u vail. 3aeqHO C TEXHUTE CTPYKTYPHH NPWIMKH, T€ CIOACTAT OOIIM MOJEKYISIPHU
MEXaHU3MH KaTo akTuBuUpaHe Ha AMP-aktuBupana nporenn kuHaza (AMPK). Hacrosmioro
Ipoy4YBaHE UMa 3a LeJ Ja U3CIe/IBa aHTHAJUIIOTeHHUS MMOTeHIMal Ha komOuHanusaTa or CA u
CGA B ux sumpo Mojnen Ha 3atibersaBane. BzaumopeiictBuero Ha CA u CGA ¢ KJIIOYOBUTE
QITIOTEHHH TPAHCKPUIIIIMOHHH (HaKTOPH Ca CUMYJIUPAHU YPE3 UH CUIUKO MOJEKYISIPEH JOKUHT
nonxof. I'eHHaTa ekcripecus Ha MapKepu CBBbp3aHU C AudepeHuuanusaTa Ha Oenu u KadsBu
MacCTHHM KJIETKU, KaKTO M I'€HH, CBbpP3aHM C JUIMJIHUSA METa0O0Ju3bM, OsfXxa aHAIU3UPAHU upe3
KOJIMUECTBEHa mojumepaszHa BepmxkHa peakuus (PCR) B peanHo Bpeme u UMyHOOIIOT aHAIU3U.
Kombunupanoro tperupane ¢ CA/CGA crtumynmpa JHMONU3aTa, MOBHUIIABA SKCIPECHsITa Ha
AMPK, kakTO U Ha reHH XapakTepHHU 3a KadsaBaTta MacTHa ThkaH. [loTuckaneTo Ha ekcrnpecusita
Ha [IepOKCU30MHUS npoimdeparop-akTuBupan perentop rama (PPARY) e norBepaeHo kakTo Ha
TPAHCKPUIILIMOHHO, TaKa U Ha MPOTEMHOBO HUBO. [IpodunbT Ha renHa excnpecus Ha CA/CGA-
TPETUPAaHU AIUIOLUUTH WMa TojisiMa TMPHIUKa C TO3W Ha KadsBute agunonutd. OCHOBHHTE
noByusiHU OT TpetupaneTo mbtuina ca AMPK u PPAR. KosiekTHBHO Te€3u KOHCTaTallMK MMOKa3Bar,
ye komOuHupanoto npuiokenne CA/CGA unayupa npeMruHaBaHeTo Ha Osiia B kKadsiBa MacTHa
ThKaH B MO-TOJIIMA CTENEH, B CPABHEHUE C TOBA HAa BCSIKO OT JBETE ChEIWHEHMS, U3MOI3BAHO
camocrosTenHo. OCBeH TOBa MOJIy4€HUTE JaHHU J1aBaT JOMbIHUTENIHA HH(pOpMaLUs 3a TOBA KaK
CA u CGA nonusiBaT agunonuTHaTa GyHKIus, JudepeHuanusaTa u JMIHIHUS METab0In3bM

11. Vasileva L, Savova M, Amirova K, Dinkova-Kostova A, Georgiev MI* (2020) Obesity and
NRF2-mediated cytoprotection: Where is the missing link? Pharmacological Research 156:
104760. (1F2020 7.658; Q1)

Abstract

The expanding dimensions of the global health crisis of overweight population has defined the
term “globesity”. Among the most common pathological conditions connected with excessive
adiposity are hyperglycemia, insulin resistance, dyslipidemia and hypertension which result in
chronic non-communicable diseases (NCD) such as metabolic syndrome (MetS), type 2 diabetes
(T2D), and nonalchoholic steatohepatitis (NASH). The contribution of inflammatory-immune
reactions in obesity and its related co-morbidities is unequivocal. Increased levels of free fatty
acids (FFA), reactive oxygen species (ROS) and reactive nitrogen species (RNS) overloads the
homeostatic system resulting in pro-inflammatory adipokines secretion, immune-activation and
chronic inflammation in obesity. The cellular mechanisms of defense against oxidative stress are
orchestrated by the transcription factor nuclear factor erythroid 2 p45-related factor 2 (NRF2).
Excessive oxidative stress in the cell activates NRF2 which upregulates genes encoding major
cytoprotective enzymes such as NAD(P)H:quinone oxidoreductase 1 (NQO1), heme oxygenase 1
(HO1), and glutathione S-transferases (GST). The present review aims to clarify the
interconnections between chronic inflammation, oxidative overload and NRF2-mediated
cytoprotection as potential therapeutic approach in obesity.

Pe3rome

PasmmpsiBanuTe ce H3MEPEHHUs Ha TiI00aaHaTa 3/jpaBHa Kp13a, CBbp3aHa ¢ HaIHOPMEHOTO TETJIO
Ha HaceJeHueTo, onpenenuxa Tepmuna "globesity”. Cpen Hali-uecTo cpeliaHuTe MaTOJIOTHYHU
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CBhCTOSIHUS, CBBP3aHU C MPEKOMEPHOTO 3aTIBCTABAHE, Ca XHUIEPIIMKEMHATa, HWHCYIMHOBATa
PE3UCTEHTHOCT, AUCIUIUACMUATA W XUIEPTOHUATA, KOUTO BOJAT 1O XPOHHYHHU HE3apa3HU
6osectu (H3B) kato Merabommren cunapom (MetC), nuader tumn 2 (T2]]) u HeamxoxonHueH
crearoxenatut (HACX). [IpuHOCHT Ha Bb3NAIUTEIHO-UMYHHUTE PEAKLIUU 32 3aTIABCTIBAHETO U
CBBbP3aHUTE C HEro ChIIBTCTBAIIM 3a00JisiBaHUA € HeABycMmucieH. [loBuineHute HHMBa Ha
cBoOoguuTe MactHU Kucenunu (CMK), peaktuBauTe Kucinopoaau Bugose (ROS) u peaktuBHuTe
azotHH Bujose (RNS) mperoBapBar xoMeocTaTH4HaTa CUCTEMA, KOETO BOJIU JI0 IPOBB3MAIUTEHA
CeKpelusi Ha aJUINOKWHU, MMYHHAa aKTUBAIUS M XPOHHYHO BB3MAICHUE TPU 3aTIBCTSIBAHE.
Knerpunute MexaHM3MHM Ha 3allUTa Ccpelly OKCHUAATUBHHUS CTpeC Ce OpraHu3upar oT
TPaHCKPHUILIMOHHUS (akTop siapeH (akrop Ha eputpounure 2 p45-cebp3an daxtop 2 (NRF2).
[IpekomepHUAT OKCUAATUBEH cTpec B KieTkata aktuBupa NRF2, koiTo perynupa reHure,
KOJMpallll OCHOBHUTE LUTONPOTEKTUBHU eH3umu, karo NAD(P)H:xunon oxcumopenykrasza 1
(NQO1), xem okcurenaza 1 (HO1) u riyratuon S-tpancdepaszu (GST). HacrosmusaT nperien
uMa 3a Lel Ja U3ACHU B3aUMOBPB3KUTE MEXJAY XPOHUYHOTO Bb3IMAJICHHE, OKCHJIATUBHOTO
MpeToBapBaHe W LUTOMPOTeKIusATa, MeauupaHa or NRF2, karo moTeHumaneH TepamneBTHYEH
MOJIXO/JI TIPY 3aTIBCTIABAHETO.

12. Vasileva LV, Marchev AS, Georgiev MI* (2018) Causes and solutions to “globesity”: The
new fa(s)t alarming global epidemic. Food and Chemical Toxicology 121: 173-193. (IF2o01s
3.775; Q1)

Abstract

Diverse groups of factors are leading to increased weight gain and obesity, such as certain genetic
phenotypes, neuroendocrine disturbances, the administration of some drugs, behavioral, social and
environmental factors. The progressively escalating rates of overweight and obesity worldwide
have led to an introduction of a new term “globesity”. Excessive accumulation of body fat and
especially of visceral adipose tissue is the main predisposing factor for the development of
metabolic syndrome and other obesity related co-morbidities. At the present moment only few
pharmacotherapeuticals are used for long-term treatment of obesity acting on narrow target
spectra, e.g. pancreatic and gastric lipase inhibition, acting as adrenomimetics or activating the
satiety centers in hypothalamus. Plant-based medications that accelerate weight loss, proved to be
safe, effective and widely available, would be a preferable alternative for anti-obesity treatments.
As plant extracts are multicomponent systems they could also act by more than one mechanism,
including decreased lipid absorption, decreased energy intake, increased energy expenditure,
decreased pre-adipocyte differentiation and proliferation, decreased lipogenesis and increased
lipolysis. The current review gives a summary of the risk factors for obesity development and its
characteristics consequences. Current treatment options, combining lifestyle changes and
conventional treatment with commercial anti-obesity drugs have been described as well. Special
emphasis on in vitro, in vivo and human studies, of potential medicinal plant extracts and
phytochemicals, such as polyphenols, terpenoids, alkaloids, saponins, able to modulate the
molecular pathways and gene/protein expressions related to obesity, have been highlighted.

Pesrome

Pa3nooOpasznu rpynu ¢GakTopu BOAAT O yBEJIMYaBaHE HAa TETJIOTO M 3aTIBCTSIBaHE, KaTo
HAIpUMep OIpeAeNeHN I'eHEeTHYHU (DEHOTHUIH, HEBPOCHIOKPUHHU CMYIIEHUs, TIPUEM Ha HIKOU
JIEKapCTBa, MOBEICHUYECKH, COITMATTHH U eKOJIOTHYHH (hakTopu. [IporpecuBHO HapacTBAIIUTE HUBA
Ha HaJHOPMEHO TETJIO U 3aTILCTSABAHE B CBETOBEH Mamlad JoBeqoXa 0 BHBEXKIAHETO Ha HOB
tepmuH "T00yc". IIpekoMepHOTO HAaTpynBaHE Ha TEJIIECHU Ma3HUHU M OCOOCHO Ha BHCIEpaJIHA
MacTHa ThKaH € OCHOBHUSAT Ipepasmnoaramni (pakTop 3a pa3BUTHETO HA METa0OJIUTEH CUHIPOM U
Ipyr'H CBhOBTCTBAIM 3a00JsBaHUS, CBBP3aHU CbC 3aTiHbCTsBaHeTo. [loHacTosmem 3a
JBJITOCPOYHO JICUCHUE HA 3aTIBCTSIBAHETO CE M3IOI3BAT CAMO HIKOJIKO (hapMaKOTepareBTHUYHU
NPOAYKTa, KOUTO JeHcTBaT BBPXY TECEH IIeJIeBU CIEKThP, HampuMep HHXUOMpaHe Ha
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NaHKpeaTHdHaTa M CTOMAIIHATa JIMMas3a, JAEHCTBAT KaTo aJpEeHOMHMETHIN WM aKTHBUPAT
LIEHTPOBETE 32 CUTOCT B XHUIOTanamyca. JlekapcTBara Ha pacTUTEIHA OCHOBA, KOUTO yCKOPSIBAT
3ary0aTa Ha Terjo, J0Ka3ajll CBOsTa 0€30MacHOCT, €PEKTUBHOCT U MIMPOKA JTOCTBITHOCT, Onxa
oMM MpennoynTaHa anTepHATHBA 3a JICYCHHE CPEIly 3aTibCTsABaHE. bl KaTo PacTUTEITHHUTE
eKCTPAaKTH Ca MHOTOKOMIIOHEHTHH CHCTEMH, T€ OMXa MOTJIM Ja JICUCTBAT M IO IOBeYe OT eIUH
MEXaHU3bM, BKIIOUUTEIHO HAMAaJsIBaHE Ha JIMIUAHATA aOCOpOIMs, HaMaJsiBaHEe HA €HEPTUHHUS
npueM, yBelIMUaBaHe Ha CHEPTUUHUS Pa3Xo, HAMAJIIBAaHE HA MpeauIonuTHaTa Ju(epeHHaus
u nponudepanys, HamaNsBaHEe Ha JIMIIOTEHe3aTa U yBelIW4YaBaHe Ha Jumnoiuszara. Hacrosmust
npersie] chabpxka 0000IIeHre Ha pUCKOBUTE (DAaKTOPH 32 pa3BUTHE Ha 3aTIIBCTSABAHE U HETOBUTE
xapaktepHu nocieauny. OnucaHu ca U ChbBPEMEHHUTE BB3MOXKHOCTH 3a JICUCHHE, ChYeTaBaIIH
INPOMEHH B HauMHA HA )XMBOT M KOHBCHIMOHAIHO JICYCHHWE C KOMEPCHUAJIHU JIEKapCTBa CPEILy
3arTabeTsaBaHe. CrienualieH akIeHT € TOCTaBeH BbPXY in Vitro, in vivo U YOBEIIKUTE U3CIICABAHUS
Ha MOTCHIMAIHU EKCTPaKTH OT JIEYeOHW pacTeHHs W (UTOXMMHUKAIM, Karo mnoiudeHonw,
TEPIICHOUIH, AJIKAJIOWH, CAIIOHWHM, CIIOCOOHHM Ja MOIYIUpPAT MOJEKYISIpPHUTE MBbTHIIA U
TeHHUTE/TIPOTEHHOBHUTE EKCIIPECHH, CBBP3aHU ChC 3aTIICTABAHETO.

Bxutouenu mo nokazaren I°

13. Stoykova ID, Koycheva IK, Binev, BK, Mihaylova LV, Benina MY, Alipieva Kl, Georgiev
MI (2024) Myconoside and calceolarioside E restrain UV-induced skin photoaging by
activating NRF2-mediated defense mechanisms. International Journal of Molecular Sciences
25(4): 2441. (IF2022 5.6; Q1)

Abstract

Chronic and excessive ultraviolet (UVA/UVB) irradiation exposure is known as a major
contributor to premature skin aging, which leads to excessive reactive oxygen species generation,
disturbed extracellular matrix homeostasis, DNA damage, and chronic inflammation. Sunscreen
products are the major preventive option against UVR-induced photodamage, mostly
counteracting the acute skin effects and only mildly counteracting accelerated aging. Therefore,
novel anti-photoaging and photopreventive compounds are a subject of increased scientific
interest. Our previous investigations revealed that the endemic plant Haberlea rhodopensis Friv.
(HRE) activates the antioxidant defense through an NRF2-mediated mechanism in neutrophiles.
In the present study, we aimed to investigate the photoprotective potential of HRE and two of its
specialized compounds—the phenylethanoid glycosides myconoside (MYC) and calceolarioside
E (CAL)—in UVA/UVB-stimulated human keratinocytes in an in vitro model of photoaging. The
obtained data demonstrated that the application of HRE, MYC, and CAL significantly reduced
intracellular ROS formation in UVR-exposed HaCaT cells. The NRF2/PGC-1a and TGF-
1B/Smad/Wnt signaling pathways were pointed out as having a critical role in the observed CAL-
and MYC-induced photoprotective effect. Collectively, CAL is worth further evaluation as a
potent natural NRF2 activator and a promising photoprotective agent that leads to the prevention
of UVA/UVB-induced premature skin aging.

Pesrome

W3BecTHO €, 4Ye XPOHMYHOTO W TIPEKOMEpHO wu3naraHe Ha yiarpaBuosietoo (UVA/UVB)
o0TbYBaHE MMa OCHOBEH MPHUHOC 3a MPEKIEBPEMEHHOTO CTapeeHe Ha KoxXkara, KOeTO BOJH 0
NIPEKOMEPHO TEHEpPHpaHe Ha PEaKTHBHH KHCJIOPOJHW BHUJIOBE, HapyllleHa XOMeocTa3a Ha
U3BBHKJIETHUHUS MaTpukc, yBpexkaane Ha JJHK u xponnuno Bw3naneHue. CirbHIE3AIIUTHUTE
MPOJYKTH ca OCHOBHATa BB3MOXHOCT 3a MPEBEHIHMS Ha (POTOYBPEXKIAHUATA, MPEIU3BUKAHU OT
UVR, karo npoTHBOJeHCcTBAT Hail-Beye Ha OCTpHUTE e(PeKTH BbPXY KOXKaTa U caMo B ciaba cTeneH
MPOTUBOJCHUCTBAT Ha YyCKOpeHOTO crapeeHe. llopaau ToBa HOBUTE aHTU(OTOCTapeeuy u
(OTONPOTEKTUBHU CHEIWHEHHsS ca OOEKT Ha 3acujieH HaydeH uHTepec. Hammure mpenuinHu
u3CIeBaHus pa3Kkpuxa, 4e enaeMuanoro pacrenune Haberlea rhodopensis Friv. (HRE) aktuBupa
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AHTUOKCHJIaHTHATa 3alllUTa 4Ype3 MexXaHu3bM, omocpenctBan oT NRF2, B weyrpoduaure. B
HACTOSAIIOTO MPOYYBAHE UMAXMeE 3a I1ell 1a u3cieasame Goro3ammuraus noreHiman Ha HRE u nBe
cnenuuYHUTE 32 HEro CheAMHEHUs - (eHueTaHouaAHuTe rmuko3uau mukonozun (MYC) u
kaneonapuosua E (CAL) - npu UVA/UVB-cTumynupanu 40OBEHIKH KEPaTUHOLMTH B IN Vitro
Mozen Ha ¢oTtoctapeene. [lonyuenure nanau nokaspat, ye npuiaraneto Ha HRE, MYC u CAL
3HAYUTEIHO HamajsBa oOpasyBaHeTo Ha BbTpekierbuHn ROS B m3noxenn na UVR HaCaT
kietku. Curnanaute mbtuia NRF2/PGC-1a u TGF-1p/Smad/Wnt 6s1xa mocodyeHn Kato UMaiiu
peraBaia pois 3a HabmogaBaHus (ortornporekTuBeH edekt, npenussukad or CAL- u MYC. B
cBosiTa cbBKynHOCT CAL 3aciyxaBa [o-HaTaThIIIHA OLEHKA KaTO MOIIEH €CTECTBEH aKTUBATOP Ha
NRF2 u obemaBai ¢poTONpOTEKTUBEH areHT, KOWTO BOJM 10 mnpenoTpatsiBane Ha UVA/UVB-
UHAYIUPAHOTO MPEKIEBPEMEHHO CTapeeHe Ha KoXkKaTa.

14. Todorova MN, Savova MS, Mihaylova LV, Georgiev MI (2024) Icariin improves stress
resistance and extends lifespan in Caenorhabditis elegans through hsf-1 and daf-2-driven
hormesis. International Journal of Molecular Sciences 25(1): 352. (IF2022 5.6; Q1)

Abstract

Aging presents an increasingly significant challenge globally, driven by the growing proportion
of individuals aged 60 and older. Currently, there is substantial research interest in pro-longevity
interventions that target pivotal signaling pathways, aiming not only to extend lifespan but also to
enhance healthspan. One particularly promising approach involves inducing a hormetic response
through the utilization of natural compounds defined as hormetins. Various studies have
introduced the flavonoid icariin as beneficial for age-related diseases such as cardiovascular and
neurodegenerative conditions. To validate its potential pro-longevity properties, we employed
Caenorhabditis elegans as an experimental platform. The accumulated results suggest that icariin
extends the lifespan of C. elegans through modulation of the DAF-2, corresponding to the
insulin/IGF-1 signaling pathway in humans. Additionally, we identified increased resistance to
heat and oxidative stress, modulation of lipid metabolism, improved late-life healthspan, and an
extended lifespan upon icariin treatment. Consequently, a model mechanism of action was
provided for icariin that involves the modulation of various players within the stress-response
network. Collectively, the obtained data reveal that icariin is a potential hormetic agent with
geroprotective properties that merits future developments.

Pe3rome

CrapeeHeTo ce siBsiBa BCe MO-CEPHO3HO MPEIN3BUKATEIICTBO B CBETOBEH Mamad, 00yciaBeHo OT
HapacTBalUs I Ha Xopara Ha Bb3pacT 60 u moBeye roguHu. [loHacrosimiem chbliecTByBa
3HAUUTENIEH U3CIIEA0BATEIICKU UHTEPEC KbM MHTEPBEHIIMUTE B 110J13a HA IBJITOJETUETO, KOUTO Ja
TapreTupar KIOYOBH CHUTHAJIHM NBTHINA, C LE1 HE caMO YyAbDKaBaHE Ha JKMBOTA, HO U
noJo0psiBaHe Ha 3/PaBOCIOBHOTO CbhCTosHME. EnnH ocobeHo oOermaBani MOJAXOJA BKIHOYBA
IpeIM3BUKBaHE HAa XOPMETHYEH OTrOBOP 4Ype3 U3I0JI3BaHe Ha MPHUPOJAHU CHEAUHEHUS,
OTIpeNieNIIHA KaTo XOPMETUHHU. Pa3nuuHu npoydBaHus NMPEACTaBAT (pIaBOHOMA MKApUH KaTo
MOJIE3EH Cpelly CBbp3aHUTE C Bb3pacTra 3a00JIABaHMS, KaTO CBPACYHOCHIOBH U
HEBPOJETEHEPATUBHU CBCTOSHUA. 3a BaJUAMpaHE Ha MOTCHIMAIHUTE My CBOWCTBa 3a
yIbDKaBaHe Ha »kuBOTa, wm3momsBaxme Caenorhabditis elegans kaTo excnepuMeHTaIHA
iatopma. Harpymanure pe3ynrat mokasBar, 4e MKapUHBT yIbiDkaBa skuBoTa Ha C. elegans
4ype3 moaynupane Ha DAF-2, choTBeTcTBaIl HAa cUrHANHUS BT Ha UHCYIHH/IGF-1 mpu xopara.
OcBeH TOBa yCTaHOBHUXME IIOBHUIIEHA YCTOMYMBOCT KBbM TOIUIMHEH M OKCHJIATUBEH CTpEC,
MOJyJ1allys Ha JTUIAHUS MeTab0JIn3bM, TOA00PEH 31JpaBeH CTaTyC B Kpas Ha *HUBOTA U yIbJDKEHA
IPOABDKUTEITHOCT HA KHUBOTA MPH TPETUPaHe ¢ MKapuuH. B pe3ynrar Ha ToBa Oelie mpeacTaBeH
MOJIEKYJIIDEH MEXaHU3bM Ha JACHCTBHE HAa MKAPUWH, KOWTO BKJIIOYBA MOJYJMPAHE Ha Pa3IU4HU
YYacTHUIM B CUTHAJIHATa MpeXKaTa 3a peaklus KbM CcTpec. B ChbBKYNHOCT, IOJIyY€HUTE JaHHU
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pa3KpuBaT, 4Ye HUKApUUH € IMOTEHIHAJeH XOPMETHH C TepONpPOTEKTUBHU CBONCTBA, KOETO
3aciy’KaBaka JIObJIHUTEIIHO HAYYHO BHUMaHUE B ObJee.

15. Koycheva IK, Vasileva LV, Todorova MN, Balcheva-Sivenova ZP, Alipieva K, Ferrante C,
Orlando G, Georgiev MI* (2021) Leucosceptoside A from devil's claw modulates psoriasis-
like inflammation via suppression of the PI3K/AKT signaling pathway in keratinocytes.
Molecules 26(22): 7014. (1F2021 4.927; Q2)

Abstract

Psoriasis is a chronic inflammatory skin condition characterized by abnormal keratinocyte
proliferation and differentiation that is accompanied with dysregulated immune response and
abnormal vascularization. Devil’s claw (Harpagophytum procumbens (Burch.) DC. ex Meisn.)
tubers extract has been used both systemically and topically for treatment of chronic inflammatory
diseases such as arthritis, osteoporosis, inflammatory bowel disease, among others. However, its
potential mechanisms of action against psoriasis remains poorly investigated. The human
keratinocyte HaCaT cell line is a well-accepted in vitro model system for inflammatory skin
disorders such as psoriasis. The present study involved an exploration of the effect of
biotechnologically produced H. procumbens (HP) cell suspension extract and pure phenylethanoid
glycosides verbascoside (VER) and leucosceptoside A (LEU) in interferon (IFN)-/interleukin (IL)-
17A/IL-22-stimulated HaCaT cells as a model of psoriasis-like inflammation. Changes in key
inflammatory signaling pathways related to psoriasis development were detected by reverse
transcription polymerase chain reaction and western blotting. Treatment with LEU, but not VER
and HP extract improved psoriasis-related inflammation via suppression of the PI3K/AKT
signaling in IFN-/IL-17A/IL-22-stimulated HaCaT cells. Our results suggest that LEU may exhibit
therapeutic potential against psoriasis by regulating keratinocyte differentiation through inhibition
of the PI3BK/AKT pathway.

Pe3rome

IIcopnazuchT € XPOHMYHO BB3NAIUTEIHO CHCTOSHUE Ha KO)KATa, XapaKTEpU3Upallo ce C
abHopMHa mposnudeparus U AUGEpPEHIHAIUS Ha KEPATUHOIMTHTE, KOETO Ce MpHUApYXaBa OT
HeperyJupaH UMyHEH OTTOBOp M aOHOpMHa BacKyjapu3aius. EKCTpakThT OT rpyIKM Ha IIBOJICKU
HokbT (Harpagophytum procumbens (Burch.) DC. ex Meisn.) ce u3mos3Ba KakTo CHCTEMHO, Taka
U JIOKAJTHO 3a JICYeHHE Ha XPOHWYHHU BB3MAJIMTEIHM 3a00JIIBaHUS KaTO apTPHUT, OCTEONOPO3a,
BB3MATUTENHN 3a00IBaHMsI Ha yepBaTa U Ap. Belpekn ToBa NOTEHUIMATHUTE My MEXaHU3MH Ha
JieiicTBUE cpelly NcopHua3uc ocTaBaT ciabo mpoydeHd. YoBemikara KepaTHHOLUTHA KIIEThYHA
muans HaCaT e goOpe mpueTa in Vitro MoenHa ciucreMa 3a Bb3MaTUTETHH KOXKHH 3200 IsIBaHHS,
KaTo ncopuasuc. Hacrosioro npoyyBaHe BKJIIOYBA U3CIe/IBaHE HA eeKTa Ha OMOTEXHOIOTUYHO
NPOM3BEJICH EKCTPakT oOT KieThyHa cycnensus Ha H. procumbens (HP) wu uwmcture
dbenmneranonnnu rauko3uau Bepoackosun (VER) u neskocenro3un A (LEU) mpu ctuMynupanu
¢ unatepdepon (IFN)-/untepneBkun (IL)-17A/IL-22 HaCaT kieTku Kato MOJen Ha MCOpPHAa3HC-
noJ00HO Bb3najeHue. [IpoMeHuTe B KIIIOUOBH BB3MAIUTEIHU CUTHAJTHH MBTUINA, CBBP3aHHU C
pPa3BUTHETO HA TICOPHUA3HC, Ca OTKPUTH Upe3 oOpaTHa TPAHCKPHUMIIIMOHHA OJTUMEPAa3HO-BEpHKHA
peakuus 1 umyHoOnoT. Tperupanero ¢ exctpakt or LEU, nHo He u ¢ VER u HP, nono6psiBa
CBBP3aHOTO C TMcopuasuc Bh3nasieHne 4dpe3 mnoTuckane Ha PI3K/AKT curnammsanusara B
crumyiupanu ¢ IFN-/IL-17A/IL-22 HaCaT xnerku. Hammre pesynraru nmokassar, ue LEU moxe
Jla UMa TeparneBTHYEH IMOTEHIMaJl Cpelly MCOpHUa3hC Ype3 peryjaupaHe Ha KepaTHHOIUTHATa
mudepeHnmanus upe3 nuxuobupane Ha bt PI3K/AKT.

16. Marchev AS, Vasileva LV, Amirova KM, Savova MS, Balcheva-Sivenova ZP, Georgiev MI*
(2021) Metabolomics and health: from nutritional crops and plant-based pharmaceuticals to
profiling of human biofluids. Cellular and Molecular Life Sciences 78: 6487-6503. (1F2021
9.234; Q1)
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Abstract

During the past decade metabolomics has emerged as one of the fastest developing branches of “-
omics” technologies. Metabolomics involves documentation, identification, and quantification of
metabolites through modern analytical platforms in various biological systems. Advanced
analytical tools, such as gas chromatography/mass spectrometry (GC/MS), liquid
chromatography/mass spectroscopy (LC/MS), and non-destructive nuclear magnetic resonance
(NMR) spectroscopy, have facilitated metabolite profiling of complex biological matrices.
Metabolomics, along with transcriptomics, has an influential role in discovering connections
between genetic regulation, metabolite phenotyping and biomarkers identification.
Comprehensive metabolite profiling allows integration of the summarized data towards
manipulation of biosynthetic pathways, determination of nutritional quality markers, improvement
in crop vyield, selection of desired metabolites/genes, and their heritability in modern breeding.
Along with that, metabolomics is invaluable in predicting the biological activity of medicinal
plants, assisting the bioactivity-guided fractionation process and bioactive leads discovery, as well
as serving as a tool for quality control and authentication of commercial plant-derived natural
products. Metabolomic analysis of human biofluids is implemented in clinical practice to
discriminate between physiological and pathological state in humans, to aid early disease
biomarker discovery and predict individual response to drug therapy. Thus, metabolomics could
be utilized to preserve human health by improving the nutritional quality of crops and accelerating
plant-derived bioactive leads discovery through disease diagnostics, or through increasing the
therapeutic efficacy of drugs via more personalized approach. Here, we attempt to explore the
potential value of metabolite profiling comprising the above-mentioned applications of
metabolomics in crop improvement, medicinal plants utilization, and, in the prognosis, diagnosis
and management of complex diseases.

Pe3rome

[Tpe3 mocneaHOTO JeceTiieTue MeTaboIOMHIKaTa ce TPEBbPHA B €IUH OT Hail-Obp30 pa3BUBAILIUTE
ce KIOHOBe Ha "-oMukc" TexHojoruu. MeraboroMHuKaTa BKJIIOYBA JIOKYMEHTHpAHE,
UJCHTUPHUIMPAHE U KOJUYECTBEHO OIpeJesisHe Ha METaOOJIMTUTE B PA3IUYHM OMOJIOTMYHM
CUCTEMM Upe3 ChbBPEMEHHM aHaIUTU4YHU Iularpopmu. ChbBpeMEHHaTa aHaJIUTHYHA amaparypa,
KaTo ra3zoBa xpomarorpadus B Tangem ¢ Maccrekrpomerpus (GC/MS), Teuna xpomarorpadus ¢
Mmaccriektpockonus (LC/MS) 1 HeleCTpyKTUBHUSAT CIIEKTPOCKOTICKY aHau3 0a3upaH Ha SIPEHO-
MarHuTeH pe3oHaHc (SIMP), ynecHuxa npodunrpaneTo Ha METaOOJIUTH B CIOXXHU OMOJIOTUYHU
MaTpunid. MerabojgoMuKkara, 3aelHO C TPAHCKPUITOMHUKATa, HMMaT ChIIECTBEHA poOJsi 3a
OTKpUBaHE Ha BPB3KUTE MEX/Y T'€HETHYHATa peryianus, (eHOTUIUPAHETO Ha METaOOIUTUTE U
uaeHTuGuuupaHeTo Ha OuomMapkepu. Llsm0ocTHOTO MeTabOIMTHO NpodUIMpaHE I03BOJISIBA
UHTErpUpaHe Ha 0O0OOIIEeHWTe MaHHM B MOCOKA KOHTPOJHMpaHe HAa OMOCHHTETHYHM MBTHUIIA,
orpezeisiHe Ha MapKepH 3a XpaHUTENIHU KadecTBa, 0100psiBaHe Ha 100MBa Ha KyJITypH, IOJI00D
Ha >KeJaHW MeTaOOJIMTH/TeHH M TSIXHATa HACJIEJCTBEHOCT B ChBpeMeHHaTa ceiekius. Hapen c
TOBa META00JIOMHUKATA € U3KITIOYUTETHO BaXKHa 3a MPOrHO3UpaHe Ha OMOJIOrMYHaTa aKTUBHOCT Ha
JeyeOHM pacTeHus, 3a IOANOMAaraHe mpoleca Ha OTKPUBAHETO Ha OHOJIOTMYHO-aKTUBHH
BEIIECTBA, KAKTO U CIYKU KaTO MHCTPYMEHT 3a KOHTPOJ Ha KaueCTBOTO U YIOCTOBEpsIBaHE Ha
ABTEHTUYHOCTTA HA THPTOBCKHU MPOAYKTH OT PACTUTEJIEH NMPOU3X0/. MeTaboIOMHUAT aHAIU3 Ha
YOBEIIKM TEJIECHW TEYHOCTH C€ Npujara B KIWHWYHATAa MpakTHKa 3a pa3rpaHUYaBaHe Ha
(U3UOJOTMYHOTO OT MAaTOJOTMYHOTO CHCTOSIHME NPU XOpara, 3a MOJNOMaraHe Ha PaHHOTO
OTKpHBaHe Ha OMOMapKepy Ha 3a00JIsIBaHUS U 32 MPOTHO3MpPaHE HA WHIUBUAYATHHS OTTOBOP Ha
JekapcTBeHara Tepanus. [1o To3u HauuH MeTaboIOMHKaTa MOXKeE Jla c€ M3MO0JI3Ba 3a 3ara3BaHe Ha
YOBEIIKOTO 3[IpaBe 4Ype3 MoJ00psiBaHe Ha XPaHUTEIHOTO Ka4yeCTBO HA KYJITYpPUTE U YCKOpSBaHE
Ha OTKPUBAHETO Ha OMOJOTMYHO-aKTHBHU BEIIECTBA OT PACTUTEIICH MPOU3XO]] Upe3 THarHOCTUKA
Ha 3a00JIIBaHUATA UK Ype3 TIOBUILIABaHE HA TeparneBTHYHATa €(UKACHOCT Ha JIeKapcTBaTa 4ypes3
OCUTYpsIBaHE Ha MEPCOHANM3HMPAH MOAXO0MA. B To3u 0030p € mpoyueHa M3KIIOUUTEIIHO BaXKHATA
ponsi Ha MeTabOoNMUTHOTO MpodHINpaHe, BKIIOYBAIIO TOPECIIOMEHATUTE TMPUIIOKEHUS Ha
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MeTaboloMuKaTa B MOJOOPSBAHETO HA KYIATYpUTE, M3IOJI3BAHETO Ha JieUeOHU pacTeHus U B
MIPOTHO3UPAHETO, JHATHOCTUIIUPAHETO U TEPANHUITA HAa KOMIUIEKCHH 3a00JIIBaHUS

17. Georgiev Ml, Vasileva L, Savova M (2021) Antiobesity molecules of natural origin: Call for
lead finding acceleration. Food Frontiers 2(1): 23-24.

Graphical abstract only (https://onlinelibrary.wiley.com/doi/10.1002/fft2.59)
Pe3romeTo kbM Imy0/IuKanuaTa € caMo rpa)M4Ho

18. Saracheva K*, Hrischev P, Vasileva LV, Topolov M, Nikolova J, Getova D (2020) Effects of
new generation triptans - frovatriptan and almotriptan on hemodynamic parameters in intact
male and female rats. Acta Pharmacuetica 70(2): 239-247. (1F2020 2.230, Q4)

Abstract

The introduction of the second generation triptans in clinical and experimental practice was a
major progress in the pharmacotherapy of migraine. Frovatriptan is a second generation triptan
with strong 5-HT1B/1D serotonergic agonism and low 5-HT1A/7 receptor affinity, while
almotriptan possesses not only the typical 5-HT1B/1D receptor agonist activity, but shows an
affinity to the 5-HT1F receptor. The aim of our study was to assess the impact of frovatriptan and
almotriptan on hemodynamics in male and female rats. We used a non-invasive “tail-cuff” method
to measure the arterial blood pressure. Female and male Wistar rats were treated separately with
high and low dosages of frovatriptan and almotriptan. Male and female rats showed reduction in
all hemodynamic parameters, but only male rats showed an increase in the heart rate. In general,
we could say that both almotriptan and frovatriptan potentiate cardiovascular safety.

Pe3rome

BbBex1aHeTO Ha BTOPOTO MOKOJIEHWE TPUIITAHU B KJIMHUYHATA U €KCIIEPUMEHTAJIHATA NMPAKTHKA
€ 3HauUMTEJIeH HallpeIbK BbB (hapMakoTepanusaTa Ha MurpeHata. Frovatriptan e TpunTas oT BTOpo
nokosieHue cbe cuiieH 5-HT1B/1D cepoToHMHEpruyeH aroHU3bM M HUCHK aQUHUTET KbM S-
HT1A/7 penenropute, gokaro almotriptan nputekaBa He camo TtunuyHara S5-HT1B/1D
pelenTopHa arOHUCTUYHA aKTUBHOCT, HO moka3Ba a¢punuteT kbM 5S-HT1F penentopa. Ilenra Ha
HaIIeTO MpoyyBaHEe Oellle Ja ce OLEHH BIMSHMETO Ha (pOBAaTPUNTAH U AJIMOTPUIITAH BHPXY
XE€MOJMHAMUKATa NP MBXKKH U KEHCKH IIbXOBE. 32 M3MEPBAaHE HA apTEPUAIHOTO KPBBHO
HaJIsITaHe M3I0JI3BaXMe HEMHBA3UBEH METO/T "omnamka-phkaBuiia”. JKeHCKU U MBKKH IUTHXOBE OT
noponarta Wistar 0sixa TpeTHpaHU TMOOTAETHO C BUCOKM M HHUCKH J03U (pOBaTpPHUNTAH U
QIMOTpPUINTAaH. MBXKKUTE U )KEHCKUTE MIbXOBE MI0Ka3axa HaMaJIeHHe Ha BCHUKH XeMOJUHAMUYHU
napaMeTpH, HO caMO MPH MBXKUTE IIBXOBE ce HaOIoJaBalle yBEIMYEHHE Ha ChpJedHaTa
yectroTta. Karo usmo moxe na ce kaxe, 4e ¥ aIMOTPUNTAHBT, U (POBATPUNTAHBT OMOCPECTBAT
ChpACYHOCHI0BaTa OE30MaCHOCT.

19. Vasileva LV*, Ivanovska M, Murdjeva M, Saracheva K, Georgiev MI* (2019)
Immunoregulatory natural compounds in stress-induced depression: An alternative or an
adjunct to conventional antidepressant therapy? Food and Chemical Toxicology 127: 81-88.
(1F2019 4.679, Q1)

Abstract

The interplay of chronic stress, neuroinflammation and altered immune reactivity has been shown
to be important for the pathophysiology of brain disorders such as schizophrenia, depressive
disorders and post-traumatic stress disorder. This immuno-inflammatory theory has been
extensively studied in the past three decades leading to the formation of the integrative discipline
of psychoneuroimmunology. Targeting of the central nervous system by conventional
pharmacotherapeutic methods is mainly through modulation of neuroendocrine systems such as
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the dopaminergic, GABA-ergic, adrenergic and serotoninergic systems. In recent years an
increasing number of both experimental and clinical studies have shown that antidepressants can
affect the immune system by reducing the production of pro-inflammatory cytokines such as IL-
1B, IL-6 and TNF-a. However, due to the serious adverse effects accompanying the chronic
administration of psychoactive drugs there is a continuous need to produce novel therapeutics that
are both potent and safe. The present review aims to summarize the current knowledge in the field
of psychoneuroimmunology and to delineate the main interactions between stress, inflammation,
immunity and the brain. Additionally, this paper explores the use of plant-derived molecules that
display a strong anti-stress effect and simultaneously modulate the immune response as an
alternative or adjuvant to classical antidepressant drugs.

Pe3rome

JlokazaHo €, 4Ye B3aMMOACHCTBHETO MEXAY XPOHMYHHUS CTPEC, HEBPOBB3NAICHUETO H
IPOMEHEHATa UMYHHA PEaKTUBHOCT € BaKHO 3a MaTO(U3MOJIOTHSATA HA MO3BYHH Pa3CTPOMCTBA
KaTo IM30(QpeHus, JENpecUBHU pa3CTpoilcTBa M  HOCTTpaBMaTHueH cTpec. Ta3u
UMYHOUH(pIaMaTOPHA TEOPHUs € IIUPOKO MPOyUEHa Mpe3 MOCIEIHUTE TPU JIECETUIICTHS, KOETO
noeene 10 (GOpMHpPAHETO Ha MHTErpaTHMBHATa JUCHMIIMHA IICUXOHEBPOUMYHOJIOTHSL.
HacouBanero Ha KOHBEHIIMOHATHHUTE (hapMaKOTEPaNeBTUYHN METOIU KbM IIEHTpaJHATa HEPBHA
CHUCTEMA € IJIaBHO Ype3 MOAYJIMPAHE Ha HEBPOECHIOKPUHHUTE CUCTEMH, KaTO JONIaMUHEPrUYHATa,
["’AMK-epruunara, agpeHepruyHaTa 1 CEpoTOHMHEpruyHaTa cucreMa. lIpe3 nocnengnure ronuHu
BCE [IO-TOJISIM OpOoii eKCIIEpUMEHTAIIHU U KIIMHUYHY [TPOYYBaHMsI IOKa3BaT, Y€ aHTHICIPECAaHTUTE
MOTaT J1a ITOBIUAAT HA UMYHHATa CUCTEMA, KaTO HAMAJIAT IIPOM3BOJICTBOTO HA MPOBB3NAIMTEIHN
nutokuan karo IL-1B, IL-6 u TNF-o. Beopeku ToBa, mopaau cepuo3HUTE HEOJIAronpusATHU
e(eKTH, ChIBTCTBALLM XPOHUYHOTO IpHJIaraHe Ha IICUXOAKTHBHHU JIEKapCTBa, CbHILECTBYBA
MOCTOSIHHA HEOOXOJUMOCT OT Ch3JaBaHe Ha HOBU TEpaleBTUYHU CpEACTBA, KOUTO ca
eHOBpeMeHHO e¢ukacHu u Oe3omacHu. Hacrosmusar o630p uma 3a men aa 0000mu
CbBPEMEHHHUTE MMO3HaHMUSA B 00JACTTa HA NCHMXOHEBPOUMYHOJIOTHATA M Jla O4epTae OCHOBHUTE
B3aMMOJICHCTBUS MEXAY CTpeca, Bb3MAJICHUETO, UMYHHUTETa U MO3bka. OCBEH TOBa HacTosIaTa
CTaTHsl pas3MiIekJa U3MO0JI3BAHETO HAa PACTUTEIHM MOJIEKYJIM, KOUTO INIPOSBABAT CHJIEH
AQHTUCTPECOB €(PEKT M €IHOBPEMEHHO C TOBAa MOJAYJIHMpAT UMYHHUSI OTTOBOp, KaTO ajTepHATHBA
WIH JOITBJIHEHHE KbM KJIACUYECKUTE aHTUACTIPECAHTH.

20. Doncheva N*, Vasileva LV, Saracheva K, Dimitrova D, Getova D (2019) Study of
antinociceptive effect of ketamine in acute and neuropathic pain models in rats. Advances in
Clinical and Experimental Medicine 28(5): 573-579. (IF2019 1.514, Q4)

Abstract

Glutamate N-methyl-D-aspartate (NMDA) receptors are known for their importance in the
perseverance of chronic neuropathic pain. Ketamine, an intravenous anesthetic agent, is a non-
competitive blocker of NMDA receptors. Applied in anesthetic doses, ketamine has anti-
nociceptive effects in various animal pain models. The objective of this study was to investigate
the anti-nociceptive effect of ketamine in acute and neuropathic pain models in rats. To study the
anti-nociceptive effect of ketamine on acute pain, 40 Wistar rats were divided into 5 groups (n =
8): control, positive control group and 3 experimental groups treated intraperitoneally (ip.) with
30 mg/kg bw, 40 mg/kg bw and 50 mg/kg bw ketamine, respectively. The anti-nociceptive effect
was evaluated in hot plate, analgesy-meter and formalin tests. The model of neuropathic pain was
induced by left sciatic nerve ligation. Twenty-four Wistar rats were divided into 3 groups (n = 8):
sham-control group, model group and ketamine-treated group subsequently tested in hot plate and
analgesy-meter tests. In the hot plate test, the rats treated with ketamine presented increased
reaction latency at the 120th min and 180th min compared to the controls. In the analgesy-meter
test, ketamine produced an anti-nociceptive effect at the 60th min compared to the controls. In the
formalin test, the paw licking time across the early phase of testing was reduced in the rats treated
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with the 2 higher doses of ketamine. In a neuropathic pain model, ketamine increased the reaction
latency at the 120th min and 180th min compared with the model group in the hot plate test. In the
analgesy-meter test, in the ketamine-treated animals the paw withdrawal threshold increased at the
60th min compared with the model group. Our results suggest that ketamine produces peripheral
anti-nociceptive effect in an acute pain model. Also, it relieves thermal and mechanical allodynia
after 14 days of treatment in a neuropathic pain model.

Pe3rome

I'myramataute N-metun-D-acnaprar (NMDA) penentopu ca HM3BECTHH C Ba)XKHOCTTAa CH 3a
YCTOMYMBOCTTA HAa XPOHUYHATA HEBponaTuyHa Ooska. KeraMHMHBT, HHTPaBEHO3EH aHECTETHK, €
HeKOHKypeHTeH Onokep Ha NMDA penentopure. [IpuiokeH B aHECTETUYHH J103H, KETAMUHBT
UMa aHTUHOIMLENTUBHU €(DEeKTH NMPH Pa3IMYHU KUBOTUHCKU Mojienu Ha Oonka. Llenra Ha ToBa
MpOyUYBaHE € Ja C€ U3CJIe[IBa aHTUHOIMIICTITUBHUAT €EeKT Ha KeTaMHUH MPH MOJIEIHN Ha OCTpa U
HEBpOMAaTUYHA OOJIKa MPH ILTHXOBE. 32 Ja ce U3CJIeBa AHTHHOLUMUIEITUBHUAT e(DEeKT Ha KETaMUH
BBpXYy ocTpara Oonka, 40 mbxa oT mopoaara Wistar 6sixa pasnenenu Ha 5 rpynu (n = 8):
KOHTPOJIHA TPyIIa, MOJIOKUTEIIHA KOHTPOJIHA Tpylna U 3 eKCIEePUMEHTAIHU TPYIH, TPETUPAHU
uHTpaneputoneanHo (ip.) crborBetHo ¢ 30 mg/kg TenecHa maca, 40 mg/kg tenecna maca u 50
mg/kg TenecHa Maca KeTaMUH. AHTHHOIIUIISNTHBHUAT €EKT € OIEHEH Ype3 TECTOBETE C roperia
io4a, aHaireTuk u ¢opmanuH. MoaenbT Ha HeBpomaTthyHa Oosika Oelne MpeAu3BUKAH 4ype3
JUTUpaHEe Ha JIEBUS CEJalMIICH HEpB. J[BajeceT W 4eTupu IUTbXa OT mopogara Wistar Osixa
pazzaenenu Ha 3 rpynu (n = 8): KOHTPOJIHA TPYIIa, MOJIEIHA TPYyIIa U rpyIia, TPETUPaHa C KeTaMUH,
KOUTO BIIOCJIEJICTBUE OsIXa M3CIEABaHHU MPU TECTOBETE C TOpPEIIa IUI0Ya U aHAITE€TUYEH METhP.
[Tpu Tecta ¢ ropemia mio4a mIbXOBETE, TPETUPAHH C KETAMUH, TOKa3BaT MOBUIIIEHA JIATEHTHOCT
Ha peakusaTa Ha 120-arta u 180-aTa MuHyTa B cpaBHEHUE ¢ KOHTpoauTe. [Ipu Tecta ¢ aHanreTuueH
METhp KETaMUHBT MPEAU3BUKBA aHTHHOLMUIENTHBEH eekT Ha 60-aTa MUHYTa B CpaBHEHHE C
koHTponute. [Ipu tecra ¢ popmanuH BpemeTo 3a 00JM3BaHe Ha JlanaTa B paHHara (ha3a Ha TecTta
€ HaMaJIeHO NpH IUIbXOBETE, TPETUPAHMU C JBETE MO-BUCOKH J103U KeTaMmuH. [Ipum mozena Ha
HEBpOIaTU4YHa O0JIKa KeTaMUHBT yBEJIM4YaBa JIATEHTHOCTTA Ha peakuusaTa Ha 120-ara u 180-ara
MHUHYTa B CPaBHEHHE C MOJIeJIHaTa rpyna Ipu TecTa ¢ ropema ioyda. [Ipu tecta ¢ ananreTuueH
METHpP NPU TPETUPAHUTE C KETAMHUH KMBOTHH TparbT HA W3TETJITHE HA JiaraTa ce yBeJIndyaBa Ha
60-ata MUHYTa B CpaBHEHHE C MOJIelHaTa rpyna. HamuTe pe3ynaratu mokasBar, 4ye KETaMUHBT
Ipen3BUKBa epu(epeH aHTUHOLUIENTUBEH e(DEeKT MPH MOJEI Ha ocTpa 6oska. ChIio Taka ToH
o0liekuyaBa TepMHUYHATa M MEXaHWYHATa aJOAWHMA ciel 14-IHEeBHO JeyeHHe B MOJEN Ha
HEBpOIaTU4YHa OOJIKa.

21. Vasileva LV*, Saracheva K, Ivanovska M, Petrova A, Marchev A, Georgiev M, Murdjeva
M, Getova D (2018) Antidepressant-like effect of salidroside and curcumin on the
immunoreactivity of rats subjected to a chronic mild stress model. Food and Chemical
Toxicology 121: 604-611. (1F2018 3.775, Q1)

Abstract

Deregulated cytokines' production is found in depressed patients. Salidroside and curcumin both
have been described with potential antidepressant-like activities. The present study investigated
the effect of pure salidroside, curcumin and their combination on the immunoreactivity of animals,
subjected to a chronic mild stress (CMS) model, followed by lipopolysaccharide (LPS)-induced
inflammation. Wistar male rats were separated in the following six groups: control, CMS model,
fluoxetine (2.5 mg/kg, oral), salidroside (5 mg/kg, oral), curcumin (20 mg/kg, oral) and salidroside
+ curcumin (5 mg/kg + 20 mg/kg, oral). Changes in glucose preference, spatial learning and
exploratory behavior were recorded. The IL-6 levels in the rats' sera and of the TNF-a levels in
the rats' sera and the brain tissue homogenate were evaluated. The groups exposed to stress and
treated with fluoxetine, salidroside, curcumin or salidroside + curcumin showed increase in the
glucose preference and locomotor activity, as well as, decrease in the escape latency and the
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cytokines' levels compared to the CMS model group. The chronic stress induced behavioral
alternations and increased cytokines’ levels in rats which were reversed by administration of
salidroside and curcumin, suggesting antidepressant-like effects comparable to that of fluoxetine
and potential synergistic interaction regarding the anti-inflammatory and anti-stress effects.

Pe3rome

[Ipu mamuenture ¢ nempecus ce HaOIOgaBa JaeOamaHCHpPaHO MPOU3BOACTBO HA IMTOKHUHU.
Canuapo3uabT U KypKYMUHBT Ca ONHCAHU C IOTEHUMAIHU AaHTUJCIPECAHTHU CBOMCTBA.
Hactosmoro mpoyuBane wu3cienBa edexra Ha YHCT CAlUAPO3U], KypKYMHUH M TSIXHara
KOMOMHAaIMS BbpXY HMYHOPEAKTUBHOCTTA HA JKUBOTHM, ITOJIOKEHN HA MOJIET HA XPOHHUUEH JIEK
crpec (CMS), mocnenBan OT Bb3NAJICHHE, MPEIU3BUKAaHO OT Jiumnomnonu3axapus (LPS). MbxkuTe
IUTBXOBE OT mopojaTta Wistar 6sixa pa3/ieJIieH! Ha CIeTHUTE IIECT rPynu: KoHTpoia, Mmojaen CMS,
dbnyoxcerus (2,5 mg/kg, nepopanno), canuaposun (5 mg/kg, nepopanno), Kypkymut (20 mg/kg,
nepopaiHo) u canuapo3ua + kypkymuH (5 mg/kg + 20 mg/kg, mepopanno). bsixa peructpupanu
MIPOMEHU B MPEANOYUTAHUATA KbM TII0K03a, TPOCTPAHCTBEHOTO O0yUEHUE U U3CIEA0BATEICKOTO
noseneHue. OueHenu ca HuBaTta Ha [L-6 B cepymure Ha murbxosere u Ha TNF-a B cepymute Ha
IUTBXOBETE M B XOMOI'€HaTa Ha MO3bYHATa ThKaH. [ pynuTe, U3JI0)KEHU Ha CTPEC U TPETUPAHU C
(I1yOKCeTHH, CalnuIpO3U, KYPKYMUH WIHM CAIMIPO3UJA + KYpKyMHH, ITOKa3axa IOBUIIaBaHE HA
MPEINOYNTAaHUsATA KbM TJIIOKO3aTa W JIBUTaTelIHATa AaKTUBHOCT, KakTO M HaMallgBaHE Ha
JATEHTHOCTTA Ha OSrCTBOTO M HMBATa Ha LIMTOKWHUTE B CpaBHEHHUE C Ipynara Ha mojena CMS.
XPpOHUYHUSAT CTPEC MPEAU3BUKBA NMOBEICHUECKH MTPOMEHHU U MOBUIIABA HUBATA HA IUTOKHUHUTE
IpU ILUTBXOBETE, KOUTO CE€ MOBIMSIBAT OT IPUIIOKEHUETO HA CAIUIPO3U] U KYPKYMHUH, KOETO
mpearnoyara aHTUACTPECAHTONON00HN e(eKTH, CpPaBHUMU C Te3d Ha (QIIyOKCeTHHA, U
NOTEHLMATHO CUHEPrHYHO B3aMMOJIEHCTBUE IO OTHOLIEHME HA MPOTHUBOBB3NAIUTEIHUTE U
AHTUCTPECOBUTE EPEKTH.

22. Ivanova S, Vasileva LV* (2017) Current and emerging strategies in osteoporosis
management. Current Pharmaceutical Design 23: 1-9. (IF2017 2.757, Q2)

Abstract

The abnormal loss of bone tissue is defined as osteoporosis. Increased risk of fractures, low bone
mineral density (BMD) and loss of the structural and biomechanical properties of the bone tissue
characterize this pathological condition. Physiologically bone undergoes a continuous remodeling
process involving balance between the activity of osteoblast and osteoclast. Disruption in this
balanced condition increases the risk of osteoporosis. Both sexes are affected, but with higher
prevalence in women after menopause. This review aims to enlighten the established and emerging
trends in prevention and treatment of bone loss. Herbal supplementation and physical exercises
are suggested as addition to the well-established therapy in prevention and management of
osteoporosis. Treatment strategies of osteoporosis include non- pharmacological treatment - diet
rich of calcium and vitamin D, healthy lifestyle, proper exercise plan, and pharmacological
therapy. Preventive and treatment strategies have to consider combination of non-pharmacological
and pharmacological approaches for minimization of the fracture risk in osteoporosis.

Pesrome

Henopmannara 3ary0a Ha KOCTHa ThKaH ce ONpeaenst Karo ocTteonopo3a. [IoBUIIEHUAT pUCK OT
bpaxkTypH, HUCKaTa KocTHa MuHepanHa IibTHOCT (KMII) m 3arybata Ha CTpyKTypHHUTE H
OMOMEeXaHMYHUTE CBOWCTBA HA KOCTHATA ThKaH XapaKTepU3HpaT TOBA MATOJOTUYHO CHCTOSHHE.
@DU3MOIOrHYHO KOCTTAa IMPEMHUHABa MPe3 HENPEKbCHAT MPOIEC HAa PEMOJENUpaHe, BKIHOYBAILL
0anmaHc MeXay aKTUBHOCTTa Ha OcCTeoOJIacTHTEe M oOcTeokjactuTe. HapymmaBanero Ha ToBa
OaaHCHPaHO ChCTOSTHUE yBEJINYaBa PUCKA OT OCTEONOPO3a. 3aCerHaTH ca U ABara 10Ja, HO ¢ I0-
rojsiMa 4YecToTa IpHU KEHUTE ciel MeHomay3arta. llenTa Ha To3M mperigen € Aa OCBETIU
YCTaHOBEHUTE U HOBUTE TEHJICHIIMY B IPEBEHLIUATA U JICUEHUETO Ha KocTHaTa 3aryo0a. [Ipeqmarar
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ce OuIIKOBU 100aBKH U (PU3MUECKH YIPAKHEHUS KaTo AOIIbIHEHNE KbM YTBBpJIEHATa Tepamnus Npu
npoduIakTUKaTa M JICUEHUETO Ha ocTeornopo3aTta. CTparernure 3a JICYeHHE Ha OCTEONopo3ara
BKJIIOUBAT He(apMaKOJIOTUYHO JIeUeHHUE - TueTa, Oorata Ha Kanuuii u ButamMmuH D, 31paBociioBeH
HAYMH Ha JKUBOT, MOAXOJAII IUIaH 332 (PU3MYECKH YNPAKHEHUS M (PapMaKoJOrHYHA TEparus.
CrpateruuTte 3a peBeHIUS U JeUeHue TpsAOBa 1a OTYUTAT KOMOMHALMS OT He(hapMaKOJIOTUYHH U
(apMaKoIOTUYHU TOAXOIU 32 MUHUMH3UPAHE Ha PUCKA OT (PPaKTypH MPH OCTEOIOPO3a.

23. Vasileva LV*, Doncheva N, Marchev A, Georgiev M, Getova D (2016) Beneficial effect of
commercial Rhodiola extract in rats with scopolamine-induced memory impairment on active
avoidance. Journal of Ethnopharmacology 193: 586-591. (I1F2016 2.981; Q1)

Abstract

Rhodiola rosea L., family Crassulaceae also known as Golden Root or Arctic root is one of the
most widely used medicinal plants with effect on cognitive dysfunction, psychological stress and
depression. The aim of the study was to examine the effect of a standardized commercial Rhodiola
extract on learning and memory processes in naive rats as well as its effects in rats with
scopolamine-induced memory impairment. Sixty male Wistar rats were used in the study. The
experiment was conducted in two series - on naive rats and on rats with scopolamine-induced
model of impaired memory. The active avoidance test was performed in an automatic conventional
shuttle box set-up. The criteria used were the number of conditional stimuli (avoidances), the
number of unconditioned stimuli (escapes) as well as the number of intertrial crossings. The
chemical fingerprinting of the standardized commercial Rhodiola extract was performed by means
of nuclear magnetic resonance (NMR). Naive rats treated with standardized Rhodiola extract
increased the number of avoidances during the learning session and memory retention test
compared to the controls. Rats with scopolamine-induced memory impairment treated with
Rhodiola extract showed an increase in the number of avoidances during the learning session and
on the memory tests compared to the scopolamine group. The other two parameters were not
changed in rats treated with the extract of Rhodiola in the two series. It was found that the studied
Rhodiola extract exerts a beneficial effect on learning and memory processes in naive rats and rats
with scopolamine-induced memory impairment. The observed effect is probably due to multiple
underlying mechanisms including its modulating effect on acetylcholine levels in the brain and
MAO-inhibitory activity leading to stimulation of the monoamines neurotransmission. In addition
the pronounced stress-protective properties of Rhodiola rosea L. could also play a role in the
improvement of cognitive functions.

Pe3rome

Rhodiola rosea L., cemeiictBo Crassulaceae, H3BeCTEH OIlIe KaTO 3JIaTEH KOPEH M apKTHYECKU
KOPEH, € €IHO OT Hal-IIMPOKO U3IOJI3BAHUTE JE€UeOHU PacTeHUs C ePeKT BbpXY KOTHUTHBHATA
TUCQYHKIHS, ICUXOJIOTHYECKUsI CTpeC U Jenpecusra. Llenara Ha u3cineaBaHETO € Ja ce Mpoydu
e(eKThT Ha CTaHAAPTU3UPaH THPrOBCKU €KCTPAKT OT POAMOJIA BHPXY IMPOILIECUTE HAa Y4YE€HE U
IIaMET NpPU HAWBHU IUIBXOBE, KAKTO M BB3JACHCTBUETO My IpPU IUIBXOBE C WUHAYLUPAHU OT
CKOIMOJIAaMUH HapylIeHHs Ha maMmerta. B m3cneaBaneTo ca u3noia3BaHu 60 MBKKH IITBXOBE OT
nopogara Wistar. EKcriepuMeHTHT € NMPOBEJEH B JIBE CEPUH - BbPXY HAUBHHU IUTBXOBE U BBPXY
IUTBXOBE C MOJIEN Ha YBpEXKJaHe Ha aMeTTa, IPeIU3BUKaHO OT CKOMOJIaMHH. TeCcThT 32 aKTUBHO
u30srBaHe Oelle MpoBeeH B aBTOMAaTHYHA KOHBEHI[MOHAIHA KYTHs 3a COBaJIKU. M3mon3BaHuTe
KpuTepun 0sixa OpOSIT Ha yCIOBHUTE CTUMYINHU (M30sSrBaHus), OpOsT Ha OE3yCIOBHUTE CTUMYJIU
(OsircTBa), KAKTO M OpPOST HA MPECUYAHUATA MEXKTY OMUTHUTE CEKIMH. XUMHUECKUAT OTIEUAThK
Ha CTaHAApTU3UPaHMsI THPrOBCKH EKCTPAKT OT 3JaTeH KOpeH Oelle M3BBbPIIEH 4pe3 SApEeHO-
MarHuTeH pe3oHanc (SIMP). IlnbxoBe, TpeTupaHu camMO CbC CTAHAAPTU3UPAH EKCTPAKT OT
ponnoia, yBeaudynxa Opos Ha M30sATBaHUSTA 1O BpPeME HAa OOydMTEeTHATa Cecus W TecTa 3a
3ala3BaHe Ha MaMeTTa B CpaBHEHHUE C KOHTpoauTe. [lmbXxoBeTe ¢ MHAYLUPAHO OT CKOMOJIaMHH
YBpEXKIaHe Ha MaMeTTa, TPETUPAHH C eKCTPAKT OT 3JIaTE€H KOPEH, [T0Ka3axa yBeJTU4YeHue Ha Opost
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Ha M30ArBaHUATA [0 BPEME Ha CECHSTA 3a yUYeHE M Ha TECTOBETE 3a 3alla3BaHe Ha I1aMeTTa B
CpaBHEHHE C rpyIaTa ChC CKOIOIaMuH. J[pyruTe qBa mapamerhbpa He ¢e IPOMEHST IPH ITbXOBETE,
TPETHPAHU C EKCTPAKT OT POAUOJIA B IBETE CEPUH. Y CTAHOBEHO €, Y€ U3CIIECABAHUAT EKCTPAKT OT
3J1aT€H KOPEH OKa3Ba OJIarompusTeH eeKT BbPXY MPOIECHTE HA yY€HE M ITaMET NMPH HaWBHH
IUIBXOBE U IUIBXOBE C YBPEXKIAHE HA IIAMETTa, IPEAN3BUKAaHO OT CKomojaMuH. HabmromaBanust
e(peKT BEpOSITHO CE ABJDKH HAa MHOXKECTBO OCHOBHH MEXAHHM3MH, BKIIFOUHUTETHO HA MOy THPALITHSI
My eeKT BbPXY HMBATa Ha aleTUIXOIUH B MO3bka 1 MAO-uHXuOupaiiaTa akTHBHOCT, BOAEIIA
JI0 CTUMYJIUpaHe Ha MOHOAMHUHOBaTa HeBpoTpaHcMucHst. OCBEH TOBa H3Pa3eHUTE CTPEC-3alUTHH
coiictea Ha Rhodiola rosea L. cpmio OMxa MOriaM ga WrpasT pojisi 3a MOJOOPSABAHETO Ha
KOTHUTHBHHUTE ()YHKIIHUH.

24. Ivanova S, Vasileva LV, lvanova S, Peikova L, Obreshkova D (2015) Osteoporosis:
therapeutic options-a review. Folia Medica 57(3): 181-190. (SJR2015 0.183, Q3)

Abstract

The defi nition of osteoporosis was originally formulated at a conference of the World Health
Organization (WHO) in 1993 as ‘a systemic skeletal disease characterized by decreased bone mass
and altered micro-architecture of bone tissue, leading to enhanced bone fragility and risk of
fractures’. Osteoporosis is characterized by low bone mineral density (BMD) and loss of the
structural and bio-mechanical properties that are required to maintain bone homeostasis. This
review aims to address the currently available options in prevention and treatment of osteoporosis.
Management of osteoporosis includes non-pharmacological treatment - diet rich of calcium and
vitamin D, healthy lifestyle, proper exercise plan, and pharmacological therapy. Combination of
non-pharmacological and pharmacological treatment options have to be considered for prevention
of osteoporosis and minimization of the risk of fractures. Given the heterogeneity of osteoporosis
syndrome and lack of signifi cant number of comparative studies, the choice of a pharmacological
agents should be individualized.

Pesrome

Jepununusata Ha ocreonopo3aTa € (opMmyiMpaHa I'bpBOHAYaJHO Ha KOH(EpeHLHs Ha
CgeroBHara 3apaBHa opranuzauus (C30) npe3 1993 r. karo "cuCTEMHO CKeleTHO 3a0oJsBaHe,
XapaKTepU3Hpallo ce€ ¢ HaMaJleHa KOCTHA Maca U MPOMEHEHAa MHKPOapXUTEKTypa Ha KOCTHAaTa
ThKaH, KOETO BOJH /10 MOBUIIEHA YYIUIMBOCT Ha KOCTUTE M PUCK OT ¢paktypu". OcTeonoposara
Ce XapakTepHu3upa ¢ HUCKa KocTHa MuHepanHa miabTHOCT (KMII) u 3ary0a Ha cTpyKTypHHUTE U
OMOMEeXaHMYHUTE CBOMCTBA, KOUTO ca HEOOXOIMMHM 3a MOATbpPKAHE HAa KOCTHATa XOMEOCTasa.
[lenta Ha HacrosIMs Mperjie] € Ja pasriela HAIMYHUTE ITOHACTOSIIEM BB3MOXKHOCTH 3a
IPEBEHIMSI M JIEYEHHE Ha OCTEONopo3ara. YIMPaBIEHUETO Ha OCTEONopo3aTa BKIIOYBA
He(dapMaKoJIOTUYHO JICYeHUE - UeTa, OoraTa Ha Kajauui u BUTaMuH D, 31paBoCIOBEH HAYMH Ha
KHUBOT, MMOAXO/IAII TUIaH 332 (U3NYECKU YIIPaKHEHHS U (hapMaKOJIOTUYHA Tepanus. 3a MpeBeHLUs
Ha 0CTEONopo3aTa U MUHUMHU3HpaHe Ha pUcKa OT (GpakTypH TpsOBa Ja ce 0OOMUCIN KOMOUHAIS
0T HeapMaKoIOruyHu U (apMaKOJIOTUYHHA BB3MOXKHOCTHU 3a JiedeHue. Kato ce uma mpenBun
XETEPOreHHOCTTa Ha CUHAPOMA Ha OCTEONOpOo3aTa U JIMICATa Ha 3HaYUTEJIEeH Opoil CpaBHUTEIHU
poy4BaHUA, U300PBHT Ha (hapMaKOJIOTUYHU CPEACTBA TPsAOBa Ja Ob/ie MHIUBUAYATU3UPAH.
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[yOonukanum u 10KJIaa1, NyOJMKYBAHHU B HepedepupaHU CIUCAHUSA C HAYYHO pelleH3upaHe
WK My0JMKYBAHHU B PeJAKTHPAHN KOJEKTHBHU TOMOBE, H3BbH IMCEPTAIMOHHUSA TPy

Bxirouenu o I'

[Ty6mukaruu 25 10 30, KakTo U 36 ca mpeacTaBeHH KaTo KpaTKu qokaaau (short communications)
B peIaKTUPAHH KOJCKTHBHU TOMOBE U (popMaTa MM HE BKJIFOUBA PE3IOME.
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31. Bacuaena JI*, ['eroBa /| (2017) AHTH-HOIMIIETITHBEH €(DEKT HAa CTAaHAAPTU3UPAHN EKCTPAKTH
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Abstract

Study the effect of extracts of Rhodiola rosea L. and Curcuma longa L. on nociception in rats.
Male Wistar rats (6 groups, n = 8) were treated with: saline 10 ml/kg; Metamizole 25 mg/kg;
Rhodiola 250 mg/kg; Rhodiola 500 mg/kg; Curcuma 250 mg/kg; Curcuma 500 mg/kg; Four
different nociceptive tests were used. In test analgesimetar the rats treated with Rhodiola in the
low dose and Curcuma increased their reaction compared with the initial hour of the respective
group and with Metamizole group. In the "hot plate" test the groups treated with Rhodiola and
Curcuma in the low dose increased latency compared with the corresponding initial testing. In tail
flick test the group with Curcuma in the high dose increasesd the latency compared to the initial
hour of the group and the respective control. In the formalin test groups treated with Rhodiola in
the high dose and Curcuma reduced the time spent for paw licking in the late phase.The data show
that the extracts exhibit anti-nociceptive effects in all used pain models.

Pe3rome

Uscnensane Ha edexkra Ha exkcrpaktu ot Rhodiola rosea L. u Curcuma longa L. BBpxy
HOITUIIETIIIMATA MPH TUTbX0BE. MBKKH TUTBXOBE OT nopojata Wistar (6 rpynu, n = 8) ca TpeTupanu
¢: pusuonornyen pazreop 10 ml/kg; meramuzon 25 mg/kg; Rhodiola 250 mg/kg; Rhodiola 500
mg/kg; Curcuma 250 mg/kg; Curcuma 500 mg/kg; WM3momsBanm ca 4YeTUPH pa3TUIHU
HOLMIENTHUBHU TecTa. [lpu Tecta ananreTukap mibpxosere, Tpetupanu ¢ Rhodiola B Hucka no3a u
Curcuma, yBemuYrxa peaklusTa CH B CpaBHEHHE C HAYaIHWS Yac Ha ChOTBETHATA Tpyma M C
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rpymnara Ha Metamizole. [1pu Tecta "ropermia mioua" rpynure, Tpetupanu ¢ Rhodiola n Curcuma
B HHCKA J103a, YBEIMYMXA JIATEHTHOCTTA B CPABHEHHE C HAYAIIHUS Yac Ha ChOTBETHOTO TECTBAHE.
IIpu Ttecra "frail flick" rpymarta ¢ Curcuma BBB BHCOKa J103a yBEJIMYaBa JIATCHTHOCTTA B
CpaBHEHHE C HAYaJIHUS Yac Ha ChOTBETHATA IPyIa M ChOTBETHATa KOHTpouia. [Ipu ¢popmannHoBus
tect Tpynute, Tperupanu ¢ Rhodiola BeB BHcoka no3a u Curcuma, HamalsiBaT BPEMETO,
U3pa3xo/IBaHO 3a OOJHM3BaHE Ha JianaTa B KbcHaTa (aza. JaHHUTE IOKa3BaT, Y€ €KCTPAKTHUTE
NPOSIBSIBAT aHTUHOIUIICTITUBHY €(DEeKTH TPU BCHYKHU M3II0JI3BaHN MOJICIH Ha OO0JIKA.

32. Vasileva LV*, Getova D (2016) Rhodiola rosea L. standardized extract on passive avoidance
in rats. International Research Journal of Pharmaceutical Sciences, 7: 1-6.

Abstract

Rhodiola rosea L. originates from the plant family Crassulaceae and is known as an adaptogen
increasing resistance to various stressors. The present study aimed to evaluate the effects of a
commercially available standardized Rhodiola rosea L. extract administered intraperitoneally on
cognitive processes in naive rats by using two passive avoidance tests. Methodology/Principal
findings: Male Wistar rats were pre-treated for 10 days with extract from Rhodiola in doses 50
mg/kg or 100 mg/kg. Step-through and step-down tests were used. Following two days of training
memory retention tests were performed on the 3rd and 10th day. A criterion for step-through test
was latency of reaction 180 s and for step-down test - latency of reaction 60 s. The statistical
evaluation was done in SPSS 17.0. In step-down test rats with both doses of extract decreased
latency time during learning session and on long memory retention test, compared to the same day
controls. In step-trough test rats with the high dose of the extract decreased significantly the latency
time during two days of learning session and on short and long memory retention tests, compared
to the same day controls. Based on our results it can be speculated that the studied extract of
Rhodiola influences passive avoidance condition stimuli reactions in dose-dependent manner. To
clarify the exact influence of the studied extract more behavioral tests should be performed with
higher doses of the studied extract. Our observations reveal some stimulating effect of Rhodiola
standardized extract on the formation of memory traces.

Pesrome

Rhodiola rosea L. mpousxoxma OT pacTHUTEIHOTO cemeiictBo Crassulaceae W € M3BECTEH Karo
aJIalTOreH, MOBMILIABAIl YCTOMYMBOCTTAa KbM pa3iuyHU cTpecoBu ¢aktopu. lLleara Ha
HACTOSIIIOTO TPOYYBAaHE € Ja C€ OLEHH BB3JICHCTBHETO HAa HAJIMYeH B THPrOBCKaTa Mpeka
cranmaptuzupan ekctpakt ot Rhodiola rosea L., mpuioxkeH HHTpanepUTOHEATHO, BBPXY
KOTHUTHBHHUTE TPOIIECH TPW HAWBHH IUTHXOBE Ype3 W3IOJI3BaHE Ha JIBA TeCcTa 3a MACHBHO
u30srBaHe. MeETOA0IOTUA/OCHOBHU pe3yaTaTu: MBXKKM ITbXOBE OT mopogara Wistar ca
TpETHpaHU MPEIBAPUTEITHO B MpoabokeHne Ha 10 auu ¢ ekctpakT ot Rhodiola B no3u 50 mg/kg
win 100 mg/kg. M3non3Banu ca TecToBe 3a NMpeMHUHABaHE Mpe3 CThIANO M 32 HaMalsiBaHE Ha
crenano. Cnen nByaHeBHO 00yueHne Ha 3-us u 10-us1 1eH ca MpoBeIeHN TECTOBE 3a 3ara3BaHe Ha
namerTa. Kpurepuii 3a recta "crpnka Hanpen'" Oerie naTeHTHOCTTa Ha peakuusaTa 180 s, a 3a Tecra
"cThIKa HAMOMY" - IaTeHTHOCTTa Ha peaknusTa 60 s. CtarucTuueckaTa OleHKa Oellle HarpaBeHa
B SPSS 17.0. Ilpu tecta "step-down" murbxoBeTe ¢ ABETE 103U €KCTPAKT HaAMaJIMXa BPEMETO Ha
JIATEHTHOCT 110 BpeMe Ha CECHsITa 33 YUCHE U Ha TeCTa 3a 3alla3BaHe Ha IbJIraTa maMeT B CPaBHEHHE
¢ KOHTposuTe OT chuius aeH. [Ipu tecra "step-trough" mibpxoBere ¢ BCOKaTa /103a Ha €KCTPaKTa
HaMajnxa 3HaYUTeITHO BPEMETO Ha JIATEHTHOCT MO BpPEeMe Ha JIBYIHEBHATA CECHs 32 yueHE U Ha
TECTOBETE 3a 33JbpKaHe Ha KpaTKa M JbJra MaMeT, B CPAaBHEHHE C KOHTPOJIUTE OT CHIIUS JCH.
Bb3 ocHOBa Ha NOJIY4YEHUTE PE3yNTAaTH MOXKE J1a C€ MPEMNONI0XKH, Y€ U3CIEABAHUAT EKCTPAKT OT
poaMoONa BIMs€ BBPXY PEAKIMUTE HAa CTHUMYJIUTE B CBHCTOSHHE Ha NACHBHO H30ArBaHe B
3aBUCUMOCT OT J103aTa. 3a Ja C€ U3SICHU TOYHOTO BIUSHHUE HA U3CIEBAaHUs €KCTPAKT, TPsOBa 1a
ce MpoBe/IaT MOBEYE MMOBEIEHYECKH TECTOBE C IO-BUCOKH JI03H OT U3CJIeABAaHMs eKCTpakT. Hammre
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HAOJIIO/IEHUsT Pa3KpUBAT W3BECTEH CTUMYJHMpan] epekT Ha CTaHAapTHU3UPaHUS EKCTPaKT OT
poaroia BbpXy (OPMHUPAHETO HA CIIEAH OT MaMeTTa.

33. Saracheva K*, Vasileva LV, Getova D (2016) Pharmacotherapy of post-traumatic stress
disorder. World Journal of Pharmaceutical Research 5(6): 75-87.

Abstract

Post-traumatic stress disorder (PTSD) is a serious psychological disorder caused by an unexpected
shocking event, such as sexual assault, warfare, serious injury or threat. However, being exposed
to a traumatic experience does not automatically mean that a person will develop PTSD. It can be
divided in two types. Type 1 results from a single trauma. Type 2 results from protracted and
recurring trauma. PTSD is a pleomorphic disorder with symptoms in multiple domains (headache,
pain, etc.) and perhaps for this reason (among others) combination treatments seem to be the
standard in clinical practice. Effective treatments include both pharmacologic and psychosocial
management. The principal goals of pharmacotherapy for PTSD should aim at 1) reducing core
PTSD symptoms in all three clusters (re-experience, avoidance and numbing and increased
arousal); 2) reducing functional impairment and disability; 3) improving life quality; 4) improving
resilience to stress or trauma; 5) reducing co-morbidity such as depression, other anxiety disorders
and substance abuse; 6) preventing relapse; and 7) preventing the development of PTSD in
candidates who are at high risk of non-recovery after a trauma. Our review aimed to evaluate the
available scientific data for pharmacological treatment in PTSD. Most studies involve
antidepressants: selective serotonin reuptake inhibitors (SSRIs), selective noradrenalin reuptake
inhibitors (SNRIs), monoamine oxidase inhibitors (MAOISs), tricyclic antidepressants (TCASs) and
other serotonergic agents (trazodone and nefazodone). Antiadrenergic drugs tested include alpha-
2 receptor agonists (clonidine and guanfacine) and the beta-receptor antagonist (propranolol).
Other drugs tested include benzodiazepine, anxiolytics, antipsychotic agents and triptans for
headache relief.

Pesrome

[TocTTpaBMaTUYHOTO CTPECOBO PAa3CTPONCTBO € CEPUO3HO IICUXOJOTHYECKO pPA3CTPOMCTBO.
OPUYMHEHO OT HEOYaKBaHO ULIOKMpAllo CHhOUTHE, HAlpUMEp CEKCyaJHO Hacuiue, BOIHa,
CEpHO3HO HapaHsIBaHE WJIM 3amiaxa. BeIopeku ToBa, 3JaraHeTo Ha TPAaBMaTUYHO MPEKUBSBaHE
HE O3HayaBa aBTOMAaTH4YHO, Y€ YOBEK IIE pa3BHE MOCTTPABMATHUYHO CTPECOBO pascTpoiicTBo. To
Mo3Ke Aa Ob/e pa3aeneHo Ha ABa Bujaa. Tum 1 e pesyarar oT elMHUYHA TpaBMa. Tun 2 e pe3ynrar
OT IPOABDKUTENHA U TOBTapsAlia ce TpaBMma. [IoCTTpaBMaTHUHOTO CTPECOBO PA3CTPOMCTBO €
I€OMOP(GHO Pa3CTPOHCTBO ChC CUMIITOMHU B MHOXKECTBO oOyacTH (Ty1aBoOosine, 60aKa U Jip.) U
Moyke OM TOpayu Ta3u NpuYrHa (Hape ¢ Ipyru) KOMOMHUPAHOTO JICYeHHE U3IIIeXa € CTaHIapT
B KJIMHUYHATa NpakThka. EQekTUBHUTE JeueHus BKIIOUBAT KakTO (hapMaKOJOTMYHM, Taka U
NCUXOcoIMaaHu Tepanuu. OCHOBHUTE LETM Ha (apMakoTepanusiTa Ha MOCTTPAaBMATUYHOTO
CTPECOBO Pa3CTPOMCTBO TPsIOBaA /1a Ca HACOYCHM KbM 1) HaMassiBaHe HA OCHOBHUTE CUMITTOMH Ha
[ITCP B TpuTe KiIbcTEpa (MMOBTOPHO MpEXHBsIBaHE, W30ArBaHe M NPUTHISBAHE M IOBUIICHA
BB30y/1a); 2) HamalIsiBaHe Ha (YHKIMOHAIHUTE YBPEXKIaHUS U HHBAIUIHOCT; 3) mooOpsiBaHe Ha
Ka4eCTBOTO Ha XHUBOT; 4) MOJ00psIBaHE HA YCTOMYUBOCTTAa KbM CTPEC WM TPaBMa; 5) HaMallsiBaHe
Ha ChITHTCTBAIIM 3a00JIsIBaHUs KaToO Jenpecus, APyTru TPEBOKHU Pa3CTPONCTBA U 3JI0yIoTpeda ¢
BEIIeCTBa; 6) NpPEAOTBpaTsABaHE HA pEIMIUB; M 7) MperoTBpaTsBaHEe HAa pPa3BUTHETO Ha
MOCTTpaBMaTHYHO cTpecoBo pascTpoiicTBo (IITCP) nmpu kanaMaTH, KOUTO Ca U3JI0KEHU Ha BUCOK
PHCK OT HEBB3CTaHOBSIBaHE Clie] TpaBMa. HamusaT npernea uMarie 3a el J1a OlleHW HaTuYHHUTe
HaydYHH AaHHU 3a (dapmakoioruyHoto JyiedeHue Ha I[ITCP. IloBedero mpoyuBaHWsI BKIIOYBAT
AQHTHUJETIPECAHTHU: CEJIEKTUBHU CEPOTOHMHOBHM MHXHOUTOpH Ha oOpaTHOTO 3axBamiane (SSRIs),
CEJICKTUBHM MHXUOUTOPH Ha 00paTHOTO 3axBaimiane Ha HopaapeHannHa (SNRIs), MoHoamMuHOBH
okcunaznu unHxuburopu (MAOW), tpunmximunn antugenpecantd (TCA) u  aopyru
CEPOTOHWHEPTHYHU CpeNCcTBa (Tpa3oqoH W HedaszonoH). M3ciaeaBaHWUTe aHTHAIPEHEPTUYHU
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JeKapcTBa BKJIIOUBAT aia-2 penenTtopHH aroHUCTd (KIOHUAMH W TyaHpamuH) u OeTta-
pELENTOpeH  aHTaroHuct (mpompaHoioii). JIpyru W3NUTBaHM  JIeKapCTBa  BKJIIOYBAT
OCH30/IMa3eMHU, AaHKCHOIHUTUIN, aHTUTICUXOTUYHHA CPEJICTBA M TPUITAHU 3a OOJCKYaBaHE Ha
rJ1aBOOOJIHETO.

34. CapaueBa K*, BacuaeBa JIB, Xpucue II, HuxonmoBa IO, TeroBa JI (2016)
KapaunoBackynapuu epexkTd Ha CEpOTOHHMHOBUS aroHUCT ajJMOTPUNTAH BHPXY HUHTAKTHU
MBKKH U KCHCKU TUTbX0Be. Hayunu mpyoose na Cvio3z Ha Yuenume 6 bvieapus — [11060us,
Cepus I' — Meouyuna, ¢papmayusa u oenmanna meouyuna Tom XIX, 19: 52-57. ISSN 2534-
9392.

Abstract

Migraine-specific triptans have revolutionized the treatment of migraine and are usually drugs of
choice to treat migraine attacks in progress. Triptan application in clinical practice is risky because
of the appearance of cardiovascular effects in patients with uncontrolled blood pressure or
ischemic heart disease. There is not plenty experimental scientific data on antimigraine drugs
cardiovascular tonus and arterial blood pressure effects. So, the aim of the the present study is
some hemodynamic indexes of the new generation antimigraine drug almotriptan application to
be examined. Three groups (n=8) of sexually mature male and female Wistar rats were used: 1 -
control animals, 2- animals treated subcutaneously with almotriptan 3mg/kg, 3 - animals treated
subcutaneously with almotriptan 6mg/kg. The following effects of almotriptan were examined:
systolic blood pressure (SBP), diastolic blood pressure (DBP), pulse pressure (PP), mean arterial
blood pressure (MAP) and heart rate (HR) were examined by the use of NIBP200A Blood Pressure
System of BIOPAC ® Systems for noninvasive measurement of 53 ABP and HR. Male rats group
treated with almotriptan 3mg/kg significantly decreased DBP and MAP compared to control
group, moreover the same group significantly increased the HR. Animals treated with almotriptan
6mg/kg increased the HR only compared to the control. On the other side the female group treated
with almotriptan 3mg/kg significantly decreased DBP and MAP values. As to the female rats
treated with the higher dosage of almotriptan significantly decreased values of SBP, DBP and
MAP compared to the control. Both female groups did not show any significant changes of the
HR. The hemodynamic variations registered in almotriptan’s application in both dosages would
be commented in concern with SHT1B receptors’ activation. The increase in HR in male rats
treated with both dosages almotriptan would be discussed as compensatory mechanism.

Pesrome

CneunduynuTe 3a MUTpeHaTa TPUNITAHU HalpaBUXa PEBOJIIOIMS B JEUEHUETO Ha MUTpEHaTa U
OOMKHOBEHO ca JieKapcTBa Ha M300p 3a JIeYeHHE Ha MPOTHYAIIM MHUTPEHO3HHM MPHUCTBHIIH.
HpI/IJ'IaFaHeTO Ha TpUITAaHW B KJIHMHHUYHATA IIPpaKTHKa € PUCKOBAHO IIOpaad II0osiBaTa Ha
CBhPJEYHOCHIOBU €PEKTH MPH MALNKUEHTH C HEKOHTPOJIUPAHO KPHBHO HAIATAHE WM MCXEMHYHA
Oonmect Ha chpuero. HsMa MHOro exkcrnepMMEHTaJIHM HaydyHU JaHHU 3a e(deKkTure Ha
AHTUMHUTPEHO3HHUTE JIEKApPCTBA BBPXY CHPJACYHO-CHIOBUS TOHYC M apTEPUATHOTO KPHBHO
HaIlsITaHe. 3aToBa IeNITa Ha HACTOSAIIOTO MPOYYBAHE € Ja Ce M3CIeaBAT HAKOM XEMOJAWHAMHYHU
MOKa3aTelu TMpU MPUIOKEHHETO Ha HOBOTO TMOKOJIEHHE aHTHUMHIPEHO3HO JIEKapCTBO
anMoTpunTtad. M3non3Banu ca Tpu rpynu (n=8) MOJOBO 3pesid MBKKH U KEHCKU IIBXOBE OT
noponara Wistar: 1 - KOHTPOJIHU KUBOTHH, 2 - >KUBOTHH, TPETUPAHU TOKOKHO C aIMOTPHUIITaH
3mg/kg, 3 - ’KMBOTHH, TPETUPAHHU MOIKOKHO ¢ anmoTpuntad 6mg/kg. M3ciaenBanu ca clieiHUTE
edeKkTH Ha aTMOTPUNTAHA: CHUCTOIUYHOTO KpBhBHO HamsraHe (SBP), nmuacToamdHOTO KPBHBHO
Hansrade (DBP), myncoBoto nansrane (PP), cpennoro aprepuanHo kpsBHO Hansrane (MAP) u
chpaeunara yecrota (HR) ca uscnmenBanm ¢ momolnra Ha cucTeMaTa 3a KPBBHO HaJSTaHE
NIBP200A na BIOPAC ® Systems 3a HemHBa3uBHO n3MepBaHe Ha 53 ABP u HR. J)KuBoTtHure,
JeKyBaHH ¢ anmotpunTtal 6mg/kg, yBenndaBar camo HR B cpaBHeHue ¢ koHTponara. Ot apyra
CTpaHa, )eHCKaTa Ipyma, TpeTupasa ¢ anmotrpuntad 3mg/kg, 3HaunTenHO HaMalsiBa CTOIHOCTUTE
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Ha DBP u MAP. o ce oTHaca [0 KEHCKUTE IUTbXOBE, JEKYBaHM C IO-BHUCOKATa J/03a
QJIMOTPUIITAH, 3HAUYUTENHO HamaisBaT croitHoctute Ha SBP, DBP u MAP B cpaBHeHue c
KOHTpoJiaTa. M mpu paBeTe >KEHCKM Tpynu HE ce HaOroaaBarT 3HAYMMH NpomMeHn Ha BY.
XeMOMHAMUYHUTE TPOMEHH, PETUCTPUPAHU TIPU MPUJIATAHETO HA AJIMOTPUNTAH B JBETE JI03H,
Ouxa MOIVIM Jla C€ KOMEHTHpaT BBB Bpb3ka ¢ akTuBupanero Ha SHTIB peunentopure.
[ToBumraBanero Ha BY npu MBKKUTE TUIEXOBE, TPETUPAHU U C JIBETE 103U AIMOTPHITTaH, OM MOTJIO
Jla c€ 00CHAM KaTO KOMIIEHCATOPEH MEXaHU3bM.

35. Doncheva N*, Vasileva LV, Ivanovska M, Petrova A, Murdjeva M, Getova D (2016)
Protective effect of multiple administration of alpha — lipoic acid in lipopolysaccharide —
induced model of inflammation in rats. Scholars Academic Journal of Pharmacy 5(4): 95-99.

Abstract

Alpha-lipoic acid is well known antioxidant and has anti-inflammatory effects. It is used to treat
diabetic neurovascular and metabolic problems. The aim of our study was to evaluate the anti-
inflammatory effect of alpha-lipoic acid (ALA) in lipopolysaccharide (LPS) - induced model of
inflammation in rats. Forty male Wistar rats were divided in five groups (n=8): control, model
group and three experimental groups treated with 30, 60 and 90 mg/kg alpha-lipoic acid for 14
days. The inflammation was induced by a single dose administration of LPS from Escherichia coli
055: B in dose 250 pg/kg i.p. After four hours the animals were sacrificed and blood samples were
collected. The levels of two proinflammatory factors including tumor necrosis factor- alpha (TNF-
alpha) and interleukin -6 (IL-6) were measured by Enzyme-Linked Immuno Sorbent Assay
(ELISA). Intraperitoneal administration of LPS increased the level of both TNFalpha and IL-6 in
the model group compared to the control group. In all ALA treated groups the level of TNF-alpha
was significantly decreased (p<0, 05) compared to the model group. In contrast, IL-6 release in
the group treated with 30 mg/kg ALA was significantly (p<0, 05) higher than the model group.
There was no significant reduction (p<0, 05) in the level of IL-6 in all experimental groups. Our
present study demonstrates that chronic ALA administration significantly protects against
lipopolysaccharide-induced inflammation in rats.

Pesrome

Anda-nmunoeBaTa KHCEIMHA € J00pe MO3HAT AHTUOKCHIAHT M WMa IMPOTHBOBB3MAIUTEITHO
neiicrue. M3mon3pa ce 3a jeueHue Ha AMa0eTHU HEBPOCHA0BU U METAOOIUTHU ITpobnemu. Llenta
Ha HallleTo MpoyuBaHe Oelle /1a ce OLEHU MPOTUBOBB3MAIUTEIHUAT ePEeKT Ha anda-IurnoeBara
kucenuHa (ALA) npu nunononuszaxapus (LPS) - uHAyMpan Mojies Ha Bb3MajeHHe MPH IIbXOBE.
YetnpumeceT MBXKKH ITBXOBE OT mopoaara Wistar Osxa paszaeneHd Ha meT rpynu (n=8):
KOHTpPOJIHA TpyIa, MOJENIHA Ipyla U TPU €KCHEPUMEHTAIHU Tpymnu, Tpetupanu ¢ 30, 60 u 90
mg/kg anda-nunoesa KuceanHa B MpobJkeHUe Ha 14 nHu. Bp3nanenuero e npeau3BUKaHo ypes
enHokpartHo npuiokeHue Ha LPS ot Escherichia coli 055:B B no3a 250 pg/kg i.p. Cnen uetupu
yaca KMBOTHUTE ca YMBPTBEHU M ca B3€TH KpbBHM Ipodu. HuBaTta Ha ABa MpOBB3MATUTEIHU
(axTopa, BKIFOUUTETHO TyMOp HekpoTu3upal pakrop-aida (TNF-anda) u uarepnekun -6 (IL-
6), Osxa WU3MEpeHH upe3 EH3UMHO-CBbp3aH uMyHocopOeHTeH anHamu3 (ELISA).
WutpaneputoneanHoro mnpuioxkenune Ha LPS yBennuaBa nuBoro Ha TNFalpha u IL-6 B
MOJIeJIHAaTa Ipyna B CPaBHEHHE C KOHTpOJHAaTa rpyna. BeB Bcuuku rpynu, Tpetupanu ¢ ALA,
HuBOTO Ha TNF-alpha e 3Hauntenno monmxkeno (p<0, 05) B cpaBHeHHE C MOJeNHATa rpymna. 3a
pasiuKa oT ToBa, ocBoOokaaBaHeTo Ha IL-6 B rpynata, Tpetupana ¢ 30 mg/kg ALA, e 3HaunTeaHo
(p<0, 05) mo-BUCOKO B CpaBHEHHE ¢ MOjieTIHAaTa rpymna. He ce Habmro1aBa 3HAUUTETHO HaMaJIsIBaHe
(p<0, 05) Ha HuBOTO Ha IL-6 BHB BCHUKH €KCIIEPUMEHTAIHH TPy, HacTosmoTo Hu nmpoyyBaHe
NOKa3Ba, Y€ XPOHUYHOTO MNpuiokeHHne Ha ALA 3HauMTeNnHO mpeanasBa OT MHAYLHPAHO OT
JUIONONIN3axapu/] Bb3MaleHUe MPH MIIbXOBE.
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36. Doncheva N*, Vasileva LV, Saracheva K, Getova D (2015) Antinociceptive effects of
ketamine and alpha-lipoic acid in rats with neuropathic pain. European
Neuropsychopharmacology 25 (suppl. 2): S243-244.

37. Pankova S, Vasileva L, Petkova V* (2015) A review of current treatment options for
osteoporosis in Bulgaria. World Journal of Pharmacy and Pharmaceutical Sciences 4(5): 01-
12.

Abstract

Bone undergoes a continuous remodeling process involving resorption and formation. Any process
that disrupts this balance by increasing resorption relative to formation may results in osteoporosis.
Osteoporosis is defined as abnormal loss of bone predisposing to fractures. Osteoporosis is
characterized by low bone mineral density (BMD) and loss of the structural and biomechanical
properties that are required to maintain bone homeostasis. This review aims to enlighten the current
trends in prevention and treatment of osteoporosis in Bulgaria. Recent studies suggest potential
role of physical exercises in prevention and management of osteoporosis. Management of
osteoporosis includes non-pharmacological treatment - diet rich of calcium and vitamin D, healthy
lifestyle, proper exercise plan, and pharmacological therapy. Combination of non-pharmacological
and pharmacological treatment options have to be considered for prevention of osteoporosis and
minimization of the risk of fractures. More randomized control trial should be done using variable
combined methods of treatment.

Pesrome

KocTtra mpemuHaBa mpe3 HENpeKbCHAT MPOLEC HA PEMOJENMpaHE, BKIIOYBAIL pPe30pOuus U
dopmupane. Beeku nporiec, KOHTO HapyIlaBa To3u OajlaHC, KaTo yBeJIn4aBa pe3opOo1usTa CrpsimMo
(bopmupaHeTo, MOKeE J1a A0BeAe 10 ocTeonopo3a. OcTeonoposara ce onpeaess Kato HeoouyaiiHa
3ary0a Ha KOCTHa Maca, KOsTO Mpejpasnoiara KbM ¢ppakrypu. OcTeonoposara ce XapakTepusupa
¢ HUcKa kocTHa MuHepaiHa mbTHOCT (KMII) u 3aryba Ha cTpyKTypHUTE M OMOMEXaHUYHUTE
CBOWCTBA, KOMTO ca HEOOXOAMMHU 3a MOJIbpXKaHe Ha KOCTHATa Xxomeoctasza. Hactosmmsar 0630p
MMa 3a 11eJ1 /1a OCBETJIN ChbBPEMEHHUTE TEHICHIINH B IPEBEHIUATA U JICYEHHETO Ha OCTEOII0po3arTa
B bwarapus. Ilocnemnure mnpoyuyBaHMsl IOKa3BaT NOTEHIMAIHATAa pPOJii Ha (PU3NYECKUTE
yIpaXHEHHs B IPEBEHLUATA U JICYEHHETO Ha OCTEONopo3aTa. YIPaBJIE€HUETO Ha OCTEONOpo3ara
BKJIIOYBA He(papMaKoJIOrHMUHO JIeYeHHUE - AueTa, Oorata Ha Kanuuid u BuTamMuH D, 31paBocioBeH
HA4YMH Ha JKUBOT, MOAXOAII IJIaH 3a (PU3MUECKU YNpakKHEHUs U (papMakoJIOrMyHa Tepanus. 3a
IPEBEHIMS Ha OCTEONOopo3aTa U MUHMMU3MpPAaHE Ha PUCKA OT (QpakTypH TpsOBa aa ce oOMUCIN
KOMOHMHaIMs OT HepapMaKOJOTHYHM U (PapMaKoJIOrMYHU METOAU Ha JiedeHue. TpsiOBa na ce
IIPOBEJAT IOBEYE PaHJOMM3UPAHU KOHTPOJHHU H3MNMTBAHMS C H3IOJI3BAHE HA PA3JINYHU
KOMOWHUpaHU METOIH Ha JICUCHHE.
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