I'pyna ot noka3arenu B
XaOWINTalMOHEH TPy - HAayyHU NyONUMKaluu B U3JaHUSI, KOUTO ca pedepupaHu u
WHJICKCUPAaHU B CBETOBHOM3BECTHU 0a3u JaHHU C HAyYHA HHPOpMALIUS

Nel
Bnusnue na muna 3emenonzeane 6bpxy pazHooopasuemo Ha
ecmecmeeHama pacmumenHocm

W3cnenBanusita BBPXY BIUSHHETO HA 3E€MEACICKUTE NPAKTUKA HA PACTHUTEIHOTO
pa3sHoOOpa3ue MNpefocTaBAT ChIIECTBEHa HH(OpMaius KakTo 3a (opMyaupaHeTo Ha
NOJMTHKH, TaKa U 3a Oa3BaHETO HA OKoJIHATa cpena. Hacrosmoro npoy4yBaHe uMa 3a 1ein
Jla OLIEHM Pa3HOOOpPa3MeTO Ha €CTEeCTBEHaTa PaCTUTENIHOCT B arpO€KOCHCTEMHTE Ha JIBa
KOHTpacTHU pernoHa B bearapus — Ilazapmxumxo-IlioBauBckus paiioH (mpencTaBsiii
paBHUHHU arpoekocucteMn) U 3anagHa Crapa IlaHuHa, XapaKTepu3upalla pearaaHUHCKI
arpoeKOCHCTEMH.

B pamkuTe Ha ABYroaMIIHO wu3cienBaHe Oelle HM3BBPUICHA OICHKA HAa PACTUTEIHOTO
pa3zHooOpa3ue B pa3jiMyHu TUIIOBE 3€MEAEICKU U TOPCKU eKocucTeMu, oOxBaany Haja 30
TUIIAa 3€MEIOJI3BaHe. YCTaHOBEHO Oelle, 4e BIMSHHMETO Ha TUIA 3€MEIOJI3BAHE BBPXY
BUJOBOTO OorarctBo (u3pa3eHo upe3 Opos Ha BHJIOBETE) € CTAaTUCTHYECKH 3HAYMMO
elMHCTBeHO 3a pervoHa Ilazapmxuk—IlnoBauB. B cbhIIOTO Bpeme MO-ChIIECTBEHO
Bb3/ICHCTBUE OKa3Ba TPYyINHPAHETO HAa THUIIOBETE 3E€MEINOJI3BaHe, OCOOEHO KOraro
pa3sHOOOpa3UETo ce OLEHABA Ype3 CpeIHMsI Opoli BUI0BE HAa IMIPOOHA ILIOIA KA.
KnumartndauTe yclioBHs, XapakTepuzupaHu 4dpe3 19 OMOKIMMATHYHM TPOMEHJIMBH, CE
ouepraxa Karo Bojeml (aKkTop, ONMpeaesisl] BUIOBOTO pazHooOpa3ue Ha pactenusita. Lllect
OT T€3W NMPOMEHJIMBU OKAa3BaT CTATUCTHYECKH 3HAYMMO BIMSHHE, KaTO €()EeKThT UM ce
3acuiiBa MU aHAJIM3 Ha 00ETMHEHUTE JaHHU OT JBaTa peruoHa.

Haii-Bucoku CTOMHOCTH Ha PAacTUTEIHOTO pa3HOOOpa3ue ca PEerucTpPUpaHd B IMACHIIA C
paspefieHa JIbpBECHA PACTUTEJIHOCT, JIOKaTO HalW-HUCKM — NIpU 3€MM, HM3IOJI3BAaHU 32
OTIVIeXKJIaHEe Ha €JHOTOAMIIHM KYJITYPU WM OCTaBeHU moj yrap. IIpoyuBaneTo normpunece
U 3a Ch3JjaBaHETO Ha 0a3a JJaHHM 3a IUIeBeNHaTa (jopa chC 3HaUCHME 3a 3eMeenueTo. B
[Mazapmxumko—IIOBIMBCKHS pETMOH Cc€ YCTaHOBsABa Tpeo0JajaBaHe Ha IIHPOKO
pasnpoCcTpaHeH! IUICBETHH BHUAOBE, JoKaTo B 3amaaHa Crapa IUIaHMHA JTOMHHHPAT
ABTOXTOHHH BUIOBE.

Karo nsino, ectectBenara guiopa Ha 3anagHa Crapa IlaHHHA ce XapaKTepu3npa ¢ o-BUCOKa
CTENEH Ha ChXpaHEHOCT. B macumHuTe M JAMBagHHUTE CHOOIIECTBA HAa TO3M PErHMOH ca
YCTaHOBEHU €/IMHA/IECeT BUJIa OPXHJIEH C BUCOKA KOHCEPBAI[MOHHA 3HAYMMOCT.
Hacrosimoro u3cnenBaHe NpeacTaBisBa IMbPBU ONUT 3a LSAJOCTHA XapaKTEpUCTHKA Ha
pacTUTenHOTO pasHooOpasue B bbarapus B MIUPOK CHEKTBP OT arpoeKOCHCTEMH,
oOxBaIay pa3HoOOpa3HU THIOBE 3€MEIOJI3BaHE U €KOJOrMYHU ycnoBus. [lomydenure
pe3yaTaTé UMaT MOTEHIIHAI JIa TIOAIMIOMOTHAT OTTa3BaHEeTO Ha PUPOATa, ChbXPaHsIBaHETO Ha
OMOpPa3HOOOPa3NeTO U YCTOHYHMBOTO YIIPABICHHE HA PACTUTEITHUTE PECYPCH.




Aneva 1., Zhelev P., Lukanov S., Peneva M., Vassilev K., Zheljazkov V. 2020. Influence of
the land use type on the wild plant diversity. Plants, 9, 602; IF: 3.9, QI.
https://www.mdpi.com/2223-7747/9/5/602

Studies on the impact of agricultural practices on plant diversity provide important
information for policy makers and the conservation of the environment. The aim of the
present work was to evaluate wild plant diversity across the agroecosystems in two
contrasting regions of Bulgaria; Pazardzhik-Plovdiv (representing agroecosystems in the
lowlands) and Western Stara Planina (the Balkan Mountains, representing agroecosystems
in the foothills of the mountains). This study conducted a two-year assessment of plant
diversity in different types of agricultural and forest ecosystems, representing more than 30
land use types. Plant diversity, measured by species number, was affected by the land use
type only in Pazardzhik-Plovdiv region. More pronounced was the effect of the groups of
land use types on the diversity, measured by the mean species number per scoring plot.
Climatic conditions, measured by 19 bioclimatic variables, were the most important factor
affecting plant species diversity. Six bioclimatic variables had a significant effect on the plant
diversity, and the effect was more pronounced when the analysis considered pooled data of
the two regions. The highest plant diversity was found on grazing land with sparse tree cover,
while the lowest one was in the land use types representing annual crops or fallow. The study
also established a database on weed species, relevant to agriculture. A number of common
weeds were found in the Pazardzhik-Plovdiv region, while the most frequent species in the
Western Stara Planina region were indigenous ones. Overall, the natural flora of Western
Stara Planina was more conserved; eleven orchid species with conservation significance
were found in the pastures and meadows in that region. The present study is the first attempt
in Bulgaria to characterize the plant diversity across diverse agroecosystems representing
many different land use types and environmental conditions. The results can contribute to
nature conservation, biodiversity, and the sustainable use of plant resources.
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JHK bapkooupane npu uscnedéane Ha npeocmagumentu 6udose om
poo Thymus ¢ bvacapus

HacrosmoTo u3cinensane mpencTaBsi ISUIOCTEH MOJIEKYJISIPEH aHalN3 Ha TaKCOHOMUSTA U
(GUIOTeHETHYHNUTE B3aMMOOTHOIICHUSI HA €IMHAJECET BHIA OT poXx Thymus, ecTecTBEHO
pasnpocTpaHeHy B bearapus u mpuHaiexkamy KbM IBe OCHOBHH TAKCOHOMHYHH CEKITHH.
[lpenBua BHCOKaTa TaKCOHOMHYHA CIIO)KHOCT Ha poja, OOyCJIOBEHa OT 3HAYMTENIHA
Mop$oJOrMyHa M3MEHYMBOCT, XMOpHUIOM3alMs W BHCOK s Ha eHaemusbM, JIHK
0apKOIMPAHETO € M3MOI3BAHO KATO JIOMBJIBALL MOIX0/] KbM KIACHYECKHTE TAKCOHOMUYHU
METO/IH.

Amnanusupanu 0sxa 4eTHPH NIMPOKO M3noia3BaHu Mapkepa (matK, rbcL, trnH-psbA u ITS) ¢
IIe]T OIICHKA Ha TSAXHATa €PEKTHBHOCT 3a pa3rpaHWYaBaHE Ha BUIOBETEC M HM3SICHSIBAHE Ha
TCeHeTUYHUTE B3aUMOOTHOMIEHHs. [lomydeHuWTe pe3ynraTH TIOKa3BaT ChIIECTBEHA
BapHaOMIHOCT B MH()OPMATHBHOCTTA HA OTACITHUTE MapkepH. [Inactuaaust mapkep rbcl ce



https://www.mdpi.com/2223-7747/9/5/602

XapakTepu3npa ¢ Hall-HHCKa JUCKPUMHHAIMOHHA CrIocoOHOCT, qokaro trnH-psbA u matkK
OCHUTYpSIBAT yMepeHa PEe30JIoLus, HO 0e3 Ja BOJIAT A0 IMOCIEAOBATEIHH TaKCOHOMHUYHU
rpynupoBku. Haii-Bucoka e(eKTHMBHOCT HpH pa3rpaHUYaBaHETO Ha OJIM3KOPOJCTBEHU
TAaKCOHU TIOKa3Ba siApeHata oOmact ITS, koaTo mo3BoisiBa W mO-700pO TpymupaHe Ha
IPOOUTE OT €IMH U CHLIU BUI.

He3aBucumo oT TOBa, HUTO €IUH OT M3IIOJI3BAHUTE MapKepU HE AEMOHCTPUpA IBIHO
CbOTBETCTBUE C  KiIacUpUKALKMWUTE, OCHOBAHM HA  MOP(OJOTUYHU  MPU3HALH.
@UIOreHeTUYHUTE aHAIN3U Pa3KpPUBAT PEAMIIA HECHOTBETCTBUS, BKIIFOUUTEIHO IpylIUpaHe
Ha MOPGOJOTUYHO pPAa3IUYUMHU BUAOBE U TEHETHYHA udepeHluanus B PaMKUTE Ha
OJIM3KOPOJICTBEHU TaKCOHU. Te3U pe3ynTaTu OTpas3siBaT CIIOKHATa €BOJIOLMOHHA UCTOPUS
Ha pox Thymus, cBbp3aHa C XOPH3OHTAJHA CBOJIOIMS, 'CHEH IMOTOK M H30JIAllMOHHU
IIPOLIECH.

KomOunupanetro Ha pa3nuyau 6apKoJ MapKepu HE BOJM JI0 CHIIECTBEHO MOJ00psBaHE Ha
TaKCOHOMMYHATa pe30tolus, a npuinoxeHnero Ha BLAST ananu3u e orpaHu4eHo nopaau
HEJOCTaThYHO MPEICTaBIHE HA OATKaHCKUTE TAKCOHH B MMyOJIMYHHUTE Oa3u TaHHU.

B o00o00mienue, pesyaTarure moguepTaBaT KakTO MOTEHIMANa, Taka M OTpaHUYEHUsATa Ha
JIHK GapxoaupaHeTo Mpu M3CIEIBAHETO HA TAKCOHOMHMYHO CJIOXHH PACTUTEIHH TPYIIH.
Hacrosmoro npoy4yBaHe MpeAcTaBisiBa Ba)KHA CThIIKA KbM ChbBPEMEHHO IMPEpa3IIIekKIaHe
Ha TaKCOHOMHATA Ha pox Thymus B Bwiarapus u akieHTHpa BbpPXYy HEOOXOAMMOCTTAa OT
UHTETPUPAH IMOJAXOJ, ChueTaBalll MOJEKYJISIPHH, MOP(OJIOTMYHH U MOMyJIallMOHHO-
TEHETUYHH JIaHHH.

Aneva 1., Zhelev P., Bonchev G., Boycheva I., Simeonova S., Kancheva D. 2022. DNA
Barcoding Study of Representative 7hymus Species in Bulgaria, Plants 11(3): 1-10, IF:
4.658, Q1. https://pubmed.ncbi.nlm.nih.gov/35161250/

This study presents a comprehensive molecular assessment of the taxonomy and
phylogenetic relationships of eleven Thymus species naturally occurring in Bulgaria,
representing two major taxonomic sections. Given the well-known complexity of the genus,
characterized by high morphological variability, hybridization, and significant endemism,
DNA barcoding was employed as a complementary approach to traditional taxonomy.

Four widely used plant DNA barcode markers (matK, rbcL, trnH-psbA, and ITS) were
analyzed to evaluate their effectiveness in species discrimination and to infer genetic
relationships. The results demonstrate substantial variability in marker performance. The
plastid marker rbcL exhibited very low discriminatory power, while trnH-psbA and matK
provided moderate resolution but failed to produce consistent taxonomic groupings. Among
the tested markers, the nuclear ITS region showed the highest potential for distinguishing
closely related taxa and grouping conspecific samples.

Despite these differences, none of the markers yielded fully congruent results with
morphology-based classifications. Phylogenetic analyses revealed incongruences such as the
clustering of morphologically distinct species and genetic differentiation within closely
related taxa. These patterns reflect the intrinsic complexity of Thymus, likely driven by
reticulate evolution, gene flow, and historical isolation processes.




The combined use of multiple barcode regions did not significantly improve taxonomic
resolution, and BLAST-based identification was limited due to insufficient representation of
Balkan taxa in public databases. Overall, the findings highlight both the potential and the
limitations of DNA barcoding in resolving taxonomically complex plant groups.

This work represents an important step toward a modern revision of Thymus taxonomy in
Bulgaria and underscores the need for integrative approaches combining molecular,
morphological, and population-level data to achieve a robust and biologically meaningful
classification.
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Sideritis elica — noe 6uo om cemeitcmeo Lamiaceae, ycmanoeen upe3
Mopgponozuuen u MonNeKynIApHO-huIo2eHemuyen aHaIu3

Hacrosiioro n3cneasane omnucsa Sideritis elica kato HOB 3a Haykarta BUJI, pa3lIpOCTPAHEH B
Lentpanuute Pomonu (Bbiarapus), ycTaHOBEH 4pe3 MHTEIPUPAH TAKCOHOMUYEH IMOIXO[I,
chyeraBam] jeraitien Mmopdonoruden ananu3 u JIHK OGapxomupane. Pon Sideritis ce
XapaKTepu3upa ¢ BHCOKA TaKCOHOMHYHA CJOXHOCT, OCOOEHO B paMKHTE Ha CEKIUS
Empedoclia, B kosito 3HauurTenHata MOpQOJIOTHYHA BAPHAOMIHOCT W HAIMYHETO Ha
KPHUIITHYHH TAKCOHH 3aTPYIHSBAT sICHOTO BHUIOBO pasrpaHuvYaBaHe.

MophoMeTpruuHUTE aHATU3H TIOKa3BaT, ue MOMyJIalusITa OT pe3epBart ,,UepBeHaTa cTeHa™ ce
OTJINYaBa ChHIICCTBEHO OT OCTAHAIWTE MOIMYyJAIlMK, OTHAcIHU KbM Sideritis scardica.
HoBusT B Ce XapaKTepH3Upa C MO-BUCOKH M ITO-CHIIHO Pa3KJIOHEHH CTHOJIA, I'bCTO 0510
BBJIHECTO OBJIACHHSBAHE, IPHMIABAII0 HA PACTCHHATA [TOYTH O€Ie3HUKAB 00JIMK, KAKTO M ChC
crenu(pUIHKE MTPOIOPIUK Ha TOPHHUTE JIMCTHU JBOMKH, KOUTO Ca IMO-KbCH W MO-IIHPOKH.
Tesu pasauumst ca ICHO WIFOCTPUPAHU B CPABHUTEIHUTE MOP(OIOTHYHH JaHHH.
Monekynspuute aHanu3u, Oasupanu Ha JIHK Oapkon mapkepure rbcL u trnH-psbA,
HOTBBPKIaBaT MOP(OIOTHYHUTE HAOIOIEHUS, KaTo pa3KpHBaT OTYETIHBA TEHETHYHA
nudepeHIaIis MeX /Ty ABaTa TAKCOHA. Y CTaHOBEHA € 3HAYMTENIHA TeHETUYHA THUCTaHIIUS
MEXIy TOMyJIaluuTe, Jocturama a0 6.8% momumopdussm mpu trnH-psbA, kakto u
HAJIMYUE Ha MOMYJalHOHHO-CIIEM(DUIHN HYKJICOTHIHA BapualMd TpW JIMICA Ha
BBTPEBUIOB TonuMoppusbM B pamkute Ha S. elica. ®DuioreHeTHYHHWTE aHAIU3H
JOMBJITHUTEITHO MOIKPEIAT 000CO0sIBAHETO HA POJOIICKATA MOMYJIAlKs KaTO CAMOCTOSATETHA
€BOJIIOLIMOHHA JINHUS.

HoBusAT BHI TMpeiCTaBisiBA TECEH EHIEMHUT, pa3NpPOCTPAHEH BBPXY BapOBHKOBH
MecTooOuTaHusi B pesepBar ,,UYepBeHara crteHa®. M3KIIOUMTETHO MAJKUIT pa3Mep Ha
HOMYJIalUATa ONpPEAEas KPUTHYHOTO MY MPUPOJO3ALIMTHO CHCTOSHHE M IOJYepTaBa
HEOOXOAMMOCTTA OT CIIEIIHU MEPKH 3a Ola3BaHe.

[MonydeHuTe pe3yaTaTd MOAYEpTaBaT 3HAUECHUETO HAa HHTETPUPAHETO HAa MOP(HOJIOTUIHN U
MOJIEKYJIAPDHH TOJXOMM MPHU H3CJIEABAHETO HA TAKCOHOMHYHO CJOKHH TPYyIMd |
neMoHcTpupaT edektuBHoctTa Ha JIHK OGapkomupaHero 3a paskpuBaHe Ha CKPHTO
pacTUTEITHO pa3HOOOpa3wHe.




Aneva l., Zhelev P., Bonchev G. 2022. Sideritis elica, a New Species of Lamiaceae from
Bulgaria, Revealed by Morphology and Molecular Phylogeny. Plants 11, 2900, IF: 4,658,
QL. https://www.mdpi.com/2223-7747/11/21/2900

This study describes Sideritis elica, a newly identified species from the Central Rhodope
Mountains in Bulgaria, revealed through an integrative taxonomic approach combining
detailed morphological analyses and DNA barcoding. The genus Sideritis is known for its
taxonomic complexity, particularly within section Empedoclia, where morphological
variability and potential cryptic diversity complicate species delimitation.

Comprehensive morphometric analyses demonstrated that the population from the
Chervenata Stena reserve significantly differs from other populations traditionally assigned
to Sideritis scardica. The new species is characterized by taller stems, markedly increased
branching, densely lanate indumentum giving the plant a whitish appearance, and distinct
proportions of the upper leaf pairs, which are shorter and broader. These diagnostic traits are
clearly illustrated in comparative morphological data (see Table on page 4.

Molecular analyses based on DNA barcoding markers (rbcL and trnH-psbA) corroborate the
morphological evidence, revealing clear genetic differentiation between the two taxa. The
populations exhibit notable genetic divergence, reaching up to 6.8% polymorphism in the
trnH-psbA region, with population-specific nucleotide patterns and absence of intra-
population variability within S. elica. Phylogenetic analyses further support the separation
of the Rhodope population as a distinct evolutionary lineage.

The newly described species is a narrow endemic restricted to limestone habitats in the
Chervenata Stena Biosphere Reserve. Its extremely small population size highlights its
critical conservation status and the urgent need for protective measures.

The results emphasize the importance of integrating morphological and molecular
approaches in resolving taxonomically complex groups and demonstrate the utility of DNA
barcoding in detecting previously unrecognized plant diversity.

oKk

Ne 4

Emnooomanuuno u emnogapmaxonocuuno uscieosane na iedeonume
pacmenusa 6 Llenmpannu Pooonu (Bvnzapus) — Ilvpea yacm

Popomnute ce oTkposiBaT KaTo €IMH OT KIFOYOBUTE PETHOHM Ha balkaHCKHs MOIyOCTPOB 3a
ChXpaHEHME Ha TPAJUIMOHHU 3HaHUsI, CBbP3aHHU C U3I0JI3BaHETO Ha pacTenus. HacrosioTo
U3ClIeBaHe MPEJACTaBs ISUIOCTEH €THOOOTAHWYEH aHalInW3 Ha ymnoTpedara Ha JiedeOHH
pactenust B Llentpanuute Pogonu, 6a3upan Ha 1ojieBU JaHHU, CbOpaHu oT 92 uHGOpMaHTH
B 29 HaceneHu MecTa.

JlokymeHnTupanu ca o6uio 114 pactutenHu Buja, NpUHAAIEXKAIM KbM 52 cemeiictBa u 110
pozia, KOeTo 0Tpa3siBa BUCOKO (DJIOPUCTUYHO pazHOOOpa3ue U 00raTo TpajuIMOHHO 3HAHHE.
Haii-noGpe npexncraBeHu ca cemeiictBata Asteraceae, Lamiaceae m Rosaceae, KOUTO
oOxBamar 3HAa4YMTENHA YacT OT perucTpupaHuTe MpuiokeHus. OCHOBHUTE JiedeOHU
yHnoTpeOu ca CBbp3aHU ChC 3a00JSIBaHUS HA UXaTelHaTa U XpaHOCMUJIATEIHAaTa CUCTEMA,




CJIeZIBAHU OT INPUJIOKEHMS INPU KOXKHU IPoOJIeMH, HapylIEeHHs Ha HEpBHATa CHUCTEMa U
HOJAbpKaHe Ha 00IOTO 3/1paBe.

Haii-uectro wu3non3Banute (OpMH Ha NPUIOKEHHE Ca HACTOWKM W OTBapH, Karo ca
PETUCTPUPAHU U IPYTH HAUMHU HA yHoTpeOa, BKIIOYUTEIHO IPECHU PACTEHUs, KOMIIPECH U
uHXananuu. Hsikon BUIOOBE ce OTIMYABAT C BMCOKA YECTOTA HAa LUTHPAHE U KYJITypHa
3HAYMMOCT, KOETO IOJYepTaBa TAXHATa KJIIY0Ba Pojs B TpaAuLMOHHaTa MeauuuHa. Cpen
TSIX 0OCOOCHO MSICTO 3aeMaT MPEACTABUTENN Ha PO Thymus, KOMTO ce MOCOYBAT KaTO €HU
OT Haif-Ba)KHUTE JIeYEOHU PACTCHMUSL.

[TpoyuBaneTo noka3Ba, 4e TpaJULIMOHHUTE €THOOOTaHMYHM 3HaHus B Poonure ca Bce ome
ChXPaHEHH, HO ChLIEBPEMEHHO ca MOAJIOKEHH Ha IOCTENIEHHO OTClIabBaHE B pe3yJTaT Ha
COLIMAJIHO-UKOHOMUYECKH IPOMEHHU U NPEKbCBAHE HA IIPEAABAHETO MEXKIY IOKOJICHUSATA.
ITomyyenure pe3ynraTy Mog4epTraBaT 3HAYCHUETO Ha JOKYMEHTHUPAHETO U ChbXPaHsABAHETO
Ha TOBa 3HAHWE, KAaKTO M HETOBUs MOTEHIMAN 33 MPUJIOKEHHE BBB (papMakoJorusra,
OI1a3BaHETO Ha OMOPAa3HOOOPA3UETO U yCTOMUMBOTO U3II0JI3BAHE HA PACTUTEIIHUTE PECYPCH.

Mincheva 1., Naychov Zh., Radev Ch., Aneva I., Rastrelli L., Kozuharova E. 2022.
Ethnobotanical and Ethnopharmacological Study in the Bulgarian Rhodopes
Mountains — Part I, Diversity 14: 1-23, 686. IF: 3.031. Q1 https://www.mdpi.com/1424-
2818/14/8/686

The Rhodope Mountains represent one of the most biologically and culturally diverse
regions in the Balkan Peninsula, where traditional plant knowledge has been relatively well
preserved due to historical isolation and limited industrialization. This study provides a
comprehensive ethnobotanical survey of medicinal plant use in the Central Rhodopes,
Bulgaria, based on field data collected from 92 informants across 29 settlements.

A total of 114 plant species belonging to 52 families and 110 genera were documented,
reflecting a high level of floristic diversity and rich traditional knowledge. The most
represented families include Asteraceae, Lamiaceae, and Rosaceae, which together account
for a substantial proportion of recorded uses. The majority of remedies are associated with
the treatment of respiratory and gastrointestinal disorders, followed by applications related
to skin conditions, the nervous system, and general health maintenance.

Herbal preparations are predominantly administered as infusions and decoctions, although
other forms such as fresh plant use, compresses, and inhalations are also reported. Several
species exhibit high cultural importance and frequency of citation, indicating their central
role in local healthcare practices. Among them, representatives of the genus Thymus are
consistently reported as key medicinal taxa.

The study highlights the persistence of traditional ethnobotanical knowledge in the Rhodope
region, while also revealing its gradual decline due to socio-economic changes and
generational shifts. The findings emphasize the importance of documenting and preserving
this knowledge, as well as its potential contribution to pharmacological research, biodiversity
conservation, and sustainable use of plant resources.

skeksk



https://www.mdpi.com/1424-2818/14/8/686
https://www.mdpi.com/1424-2818/14/8/686

Emnooomanuuno u emnoghapmaxonozuuno uscieosane 6
ovacapckume Pooonu: cvepemenna ynompeoa na 1e4eOHu pacmeHus
U MAXHOMO NPUIONHCEHUE NPU Pa3TudHu 3a0onaeanus — Bmopa wacm

HacrosmoTo u3cnenBane mpeacTaBs eTHOOOTAaHWYEH M €THO(PAPMAKOJOTHUEH aHalU3 Ha
chBpeMeHHaTa ymnorpeba Ha neueOHU pactenust B LlenTpamuaute u U3tounure Pomomm.
JlannuTe ca chOpaHu Upe3 MOJYyCTPYKTYPHUPAHH MHTEPBIOTA ¢ 92-mMa mHbOpMaHTH OT 29
HACeJIEHU MecCTa.

OO6mo ca gokyMmeHTupanu 114 pacTUTenTHH BUIA, M3MOJ3BAHM 32 MEIUIIMHCKU IENH.
AHaIU3bT € U3BBPIICH Upe3 KOJIMYECTBEHH €THOOOTAHUYHH UHAEKCH — (DAaKTOP Ha ChIiiacue
Ha uHpopmanture (ICF), crenen Ha moctoBepHocT (FL) m xoedunmeHT Ha CXOJICTBO Ha
Jaccard (J1).

JleueOHUTE pacTEHUs C€ U3ION3BAT HAll-ueCcTo MpH 3a00IsIBAaHNUS HAa HEPBHATA, TUXATEIIHATA,
XpaHOCMMJIATEIHATa M CBhPJIEYHO-CHI0BATA CHUCTEMA. YCTAaHOBEHA € BUCOKAa CTENEH Ha
KOHCEHCYC Mexnay uHpopmanTtute, ocooeHo B Llentpannure Pomornu. CpaBHUTETHUST
aHaJIM3 MOKa3Ba YMEPEHO CXOACTBO Mexay aBata peruoHa (JI = 43%), npu mo-roiasimo
BUJI0BO pazHooOpasue B Llentpamnute Pogomnu.

Mincheva 1., Naychov Z., Radev, C., Aneva I., Rastrelli L., Kamusheva M., Nikolov N.,
Kozuharova E. 2023. Ethnobotanical and Ethnopharmacological Study in the Bulgarian
Mountain Rhodopes: Part II—Contemporary Use of Medicinal Plants, Diversity, 15(4),
482, 1F: 2,4, Q1.

This study presents an ethnobotanical and ethnopharmacological analysis of the
contemporary use of medicinal plants in the Central and Eastern Rhodope Mountains
(Bulgaria). Data were collected through semi-structured interviews with 92 informants from
29 settlements.

A total of 114 plant species used for medicinal purposes were documented. The analysis was
conducted using quantitative ethnobotanical indices, including the informant consensus
factor (ICF), fidelity level (FL), and Jaccard similarity index (J1).

Medicinal plants are most frequently used for disorders of the nervous, respiratory, digestive,
and cardiovascular systems . A high level of informant consensus was observed, particularly
in the Central Rhodopes. Comparative analysis revealed moderate similarity between the
two regions (JI = 43%), with higher species diversity in the Central Rhodopes.
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Tpaouyuonna ynompeoa na eudogeme om poo Thymus na
bankanume: emnogapmarxonozus, XpaHumennu nPaKmuKu u
KYJImypHO HAC1e0Ccmeo

Bumosere ot pox Thymus 3aemat BayKHO MSCTO B TPaAMIIMOHHATA METUIIUHA, XPAHUTCITHUTE
MIPaKTUKHU M KyJITYPHOTO HACJIEACTBO Ha bankaHCKUs OJIyOCTPOB — PETHOH, OTJIWYABAII] Ce
C BHUCOKO (hJIOPUCTUYHO pa3zHOOOpa3ne U ABJIOOKO BKOPEHEHH €THOOOTAHUYHH TPAIUIUH.
Hacrosmusar  0030p  mpeAcTaBs  ISUIOCTEH  CHHTE3  Ha  €THOOOTAaHWYHH U
eTHO(apMaKOJIOTHYHN JaHHU 3a TPAJUIIMOHHATA yrmoTpeda Ha BHAOBETE OT poja Thymus,




Oaszupan Ha myOnukanuu ot nepuoaa 1900-2022 r., oOXBamamm pa3iudHA OATKAHCKH
CTpaHHU.

JokymeHntupanu ca oOmo 553 cBeieHUs 3a TpPaJAUIMOHHA ymoTpeda, KOUTO IMOKa3Bar
BUCOKA CTETEH Ha CXOJICTBO MEXIY Pa3IMYHUTE KyATYpHU U reorpadcku obmactu. Haii-
4eCTO BHJOBETE TNYyMUS ce H3MoJi3BaT NpH 3a0O0NIsiBaHMs Ha JMXaTeliHATa CHCTEMa,
CJIEIBaHU OT XPaHOCMHJIATEIIHW HAPYIIECHUS, KATO Ca PETUCTPUPAHU U MPHIOKECHUS TPU
3a00JIIBaHUS HA HEPBHATA, OTACIUTENIHATA, ChPICYHO-ChI0BAaTa, UMYHHATa CUCTEMH, KAKTO
U npu KokHu mnpoOnemu. Haii-pasnpoctpanenure ¢GopMu Ha NPUIIOKEHUE BKIIOYBAT
HACTOWKH, OTBApH, UHXAJIALMU U BbHIIHY alUIMKAIMH, KOETO OTpa3siBa IIUPOKUS CIIEKTHP
Ha yrnoTpeba Ha Mallepkara B TpaJuI[MOHHATA MEIUIIMHA.

OcBeH Je4eOHHUTE MPUIOKEHHS, BHUIOBETE OT POJ ThymuS ce H3MOJ3BAaT LIMPOKO U B
XPaHUTETHUTE MPAKTUKA — KaTO MOIMPABKH, OWIKOBU YallOBE, HAMMUTKH M CPEICTBA 3a
ChbXpaHEHHE Ha XpaHH, KOETO IOAYepTaBa TACHATa BPb3Ka MEXAY XpaHEHE M 3/paBe B
TpaIuIIMOHHATAa KyiTypa Ha banmkanute. [IpoyuBaHEeTO OTKpOsSBa M TSAXHATA KYJITYpHA
3HaYUMOCT, BKIFOUUTEIHO U3MOI3BAHETO UM B PUTYAIH U OOpPEIHU MPAKTHKHU.

CrpuiecTBeH npobiieM, yCTaHOBEH B €THOOOTaHMYHATA JIUTEpaTypa, € Y4eCTOTO HEMPABUITHO
NPUIOKEHNE HAa TAaKCOHOMHYHH HaMMeHOBaHMs, ocoOeno Ha T. serpyllum u T. vulgaris,
KOETO 3aTpy/HsBA KOPEKTHATA HHTEPIIPETallMs Ha TPAIULIMOHHUTE 3HAHUS U BPH3KaTa UM C
¢buToxumuuHuTe U (apMaKOJIOTUYHHUTE NaHHHW. ToBa OTpa3siBa oOIIaTa TaKCOHOMHYHA
CIIO)KHOCT Ha poJa MW ToJ4YepTaBa HEOOXOAMMOCTTa OT TO-Tpelu3Ha BUAOBA
UaeHTU(UKAITHS.

B 0600m1enne, cX0ACTBOTO B TPAJAUIIMOHHUTE YIIOTPEOU B pa3IMUHUTE OATKAHCKU PETUOHU
NOTBBPIKIaBa (papMakooriyHaTa 3HAYMMOCT Ha BHJIOBETE OT poji Thymus u chOoTBETCTBA
Ha CbBpEMEHHUTE (pUTOTEpaneBTUYHU JaHHU. M3caenBaneTo noguepraBa HEOOX0IMMOCTTA
OT UHTETPHUpaAHE HA €THOOOTAHUYHU, TAKCOHOMUYHU ¥ (PUTOXUMUYHHU MOJXOIH 32 MO-TIBIHO
pa3bupaHe U YCTOMYMBO M3MOI3BaHE HA JIEYEOHUS MTOTEHIIMAT Ha POJIa.

Aneva I., Markovi¢ M., Malovec K.H., Naychov Z., Mincheva 1., Stankov-Jovanovi¢ V.,
Kozuharova E. 2026. Traditional Uses of Thymus Species in the Balkans:
Ethnopharmacology, @ Food, and Cultural Heritage. Life. 16(3):452.
https://doi.org/10.3390/1ife16030452 IF: 3.4, Q1.

Thymus species represent an important component of traditional medicine, culinary
practices, and cultural heritage across the Balkan Peninsula—a region characterized by high
floristic diversity and long-standing ethnobotanical traditions. This review provides a
comprehensive synthesis of ethnobotanical and ethnopharmacological data on the traditional
uses of Thymus taxa, based on literature published between 1900 and 2022, covering multiple
Balkan countries.

A total of 553 records of traditional use were documented, revealing a high degree of cross-
cultural consistency. The most frequent applications are associated with the treatment of
respiratory disorders, followed by gastrointestinal conditions, with additional uses involving
the nervous, urinary, cardiovascular, immune, and integumentary systems . Preparations are
most commonly administered as infusions, decoctions, inhalations, or topical applications,
reflecting the versatility of thyme in traditional healthcare systems.




Beyond medicinal applications, Thymus species are widely used in culinary contexts as
spices, herbal teas, beverages, and food preservatives, highlighting the close interconnection
between diet and health in Balkan traditions The study also emphasizes the cultural
significance of thyme, including its use in rituals and local customs.

A major limitation identified in the ethnobotanical literature is the frequent taxonomic
misapplication of species names, particularly T. serpyllum and T. vulgaris, which
complicates the interpretation of traditional knowledge and its linkage to phytochemical and
pharmacological data. This issue reflects the broader taxonomic complexity of the genus and
highlights the need for improved species-level identification in ethnobotanical research.
Overall, the convergence of traditional uses across different Balkan regions supports the
pharmacological relevance of Thymus species and aligns well with contemporary
phytotherapeutic knowledge. The study underscores the importance of integrating
ethnobotanical evidence, taxonomic accuracy, and modern phytochemistry to fully
understand and sustainably utilize the therapeutic potential of thyme.
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Buooeo 6azupan nooxoo npu kynmueupanemo na Thymus: 0ooue na
emepuyHo MAacio u XeMomunHa oughepenyuayus

Pox Thymus ce xapakTepu3supa ¢ BUCOKa TAKCOHOMHYHA CIIOKHOCT M U3pa3eH PUTOXUMHYICH
HOUMOPGHU3bM, KOUTO OHPENENST HErOBOTO MKOHOMHYECKO M MEIUIMHCKO 3HAYCHUE.
BbIpeku ToBa ChBPEMEHHUTE MPAKTHKH HA KYJITHBUPAHE Ca OrPaHHYCHHU IO MAIbK OpOi
BHUJIOBE U YECTO BKJIFOYBAT XMMHYHO XETEPOr€HEH MM TAKCOHOMUYHO HESICHO ONpeesieH
pacTHTENCH Marepuai, KOeTO 3aTpyIHsBa CTaHAAPTH3AIHATA M IOCTOSHCTBOTO Ha
KaueCcTBOTO.

Hacrosmoro w3cieqBaHe MpeACTaBs TMOAXOJA, Oa3sMpaH Ha BHIOBA CEJICKIHS, dpe3
CPaBHHUTEJICH aHAIM3 HA KYJITHBAIMOHHUTE TOKA3aTelld, H00MBA HA €TCPHYHO MACIO H
XEeMOTHITHATa JrdepeHINAIs IPU MIEeCT BUAA OT poJ Thymus, BKIIOYHUTEIHO TPU YECTO
kynarusupanu (T. vulgaris, T. pulegioides, T. x citriodorus) u Tpu no-cinadbo mpoydeHu
6ankancku Ttakcona (T. longedentatus, T. zygioides, T. pannonicus). Pacrenusra ca
Pa3MHOXKEHH BEreTaTMBHO W OTIVICKAAHH NPU TIOJIEBH YCJOBHS, KaTo IOCIEABAIIO €
U3BBpIICHA N30JIaIHs Ha eTepuuHn Macia 1 GC—MS ananms.

PesynraruTe pa3KpuBaT ChIIECTBEHH MEKIYBHUIOBH Pa3iHyMs KaKTO B J00OWBA, Taka W B
XAMHYHUS ChCTaB HAa €TCPUUYHUTE Maciia. HOBOBBBEJICHUTE BUIOBE MMOKA3BaT 3HAYMTEITHO
1o-BUCOK 00MB, qocturar 10 2.3% mpu T. longedentatus, B cpaBaenue ¢ 0.24—0.60% npu
TPAJUIIMOHHO KyJITHBHPAHWUTE BHIOBEC. B IOMBIHEHWE, BCEKH OT HOBOBBBEICHUTE B
KyJATypa BHIOBE CE XapaKTepuU3upa C SICHO M3pa3eH W BHUAOBO CHEHU(PUYCH XEMOTHIL:
nuTpajgeH (Hepaien/repanuanen) npu 1. longedentatus, Tumonos mpu T. zygioides u
CECKBUTEPIICHOB TIpH 1. pannonicus. 3a pas3muka OT TAX, TPAJAUIMOHHHUTE BHUIOBE
JIEMOHCTPUPAT NPUITOKPHBAIIIH C€ U TMO-C1a00 AupepeHIIPaHN XUMHYHU TPOQUITH.
KoMmOuHarmsta 0T 1M0-BUCOKAa MPOIYKTHBHOCT U SICHO M3pa3eHa XEMOTHITHA CIErr(uKa
HodepTaBa MPeAMMCTBATa HA BHIOBHUS TOAXON CIPSMO TPATWIHOHHUTE MPAKTHKA Ha




KyntuBupane. [lomyueHuTe pe3yaTaTu oka3Bart, 4e U3IM0JI3BaHETO Ha TAKCOHOMHYHO A00pe
nebuHUpPaHU M XUMUYHO CTaOWJIHM BHUIOBE Ch3JlaBa IMPEANOCTaBKUA 3a TMo-1o0pa
CTaHJApTH3allMsl Ha CypOBHHATA, II0-BUCOKAa BB3NMPOM3BOAMMOCT Ha OHMOJIOTWYHATA
AKTUBHOCT M IO-ICHA MPOAYKTOBA U EpEeHIHALIUS.

B o006o0menne, wu3cienBaHeTo IMpejiara EKCIEPUMEHTAIHO OOOCHOBaHAa paMKa 3a
nuBepcuUKaIMs Ha KyATHBUPAHETO HAa BUJOBE OT Poj Thymus u moakpens yCTOHYUBOTO
U3IMOJI3BAaHE HAa MECTHUTE OalKaHCKM PACTHTEIHU PECYpCH 4pe3 IeJIeHacoueHa BHJIOBA
CEJIeKLHUA.

Aneva I., Kozuharova E., Sidjimova B., Sokolov R. 2026. Species-Based Field Cultivation
of Thymus: Essential Qil Yield and Chemotype Dierentiation. Horticulturae 12(2): 195.
https://doi.org/10.3390/horticulturac12020195 IF: 3.0, Q1.

The genus Thymus is characterized by pronounced taxonomic complexity and substantial
phytochemical polymorphism, which underpin its economic and medicinal importance.
However, current cultivation practices rely on a limited number of species and frequently
involve chemically heterogeneous or taxonomically undefined plant material, limiting
product standardization and quality consistency.

The present study evaluates a species-based cultivation approach by comparing the field
performance, essential oil yield, and chemotype differentiation of six Thymus species,
including three traditionally cultivated taxa (T. vulgaris, T. pulegioides, T. x citriodorus)
and three Balkan species with previously underexplored cultivation potential (T.
longedentatus, T. zygioides, T. pannonicus) . Plants were established through vegetative
propagation and cultivated under open-field conditions, followed by hydrodistillation and
GC-MS analysis of essential oils.

The results demonstrate substantial interspecific variation in both essential oil yield and
chemical composition. The newly introduced species exhibited significantly higher oil
yields, reaching up to 2.30% in T. longedentatus, compared to 0.24-0.60% in the
traditionally cultivated taxa . Moreover, each of the novel species displayed a clearly defined
and species-specific chemotype: a citral (neral/geranial)-dominated profile in T.
longedentatus, a thymol chemotype in T. zygioides, and a sesquiterpene-dominated profile
in T. pannonicus. In contrast, the traditional species showed overlapping and less distinct
chemical patterns.

The combination of higher productivity and clear chemotypic differentiation highlights the
advantages of species-driven selection over conventional cultivation practices. The results
demonstrate that the use of taxonomically well-defined and chemically stable species can
significantly improve raw material standardization, reproducibility of biological activity, and
product differentiation.

Overall, the study provides a robust experimental framework for the diversification of
Thymus cultivation and supports the sustainable utilization of native Balkan plant resources
through targeted species selection.
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Dnopucmuyuno u xabumammno pazHooopazue 6 npeocmagumeinu
mpesnu cvoouecmea ¢ bvazapusa

EcrecTBeHHTE M MOIYyECTECTBEHHTE TPEBHU €KOCHUCTEMHU B bbirapusi ca MoajoxeHH Ha
HapacTBalll aHTPOTIOT€HEH HATUCK, KOMUTO BOAM /0 TAXHATA Jerpaganus U pparmeHTanus.
[Topann BHcOokaTa WM OMOJIOTMYHA CTOWHOCT M €KOJIOTMYHO 3HAYCHHE, U3CJICBAHETO Ha
(GIIOpUCTHYHUS ChCTAaB M XAaOMTATHOTO pa3HOOOpasue € OT CHIIECTBEHO 3HAYCHHE 3a
e(EKTUBHOTO UM ONa3BaHE U YCTOWYHMBO YIIPABIICHHE.

Hacrosimmoro wu3cnenBaHe oneHsBa (DIOPUCTUYHOTO M XaOUTaTHOTO pa3HoOOpasue Ha
NpEJCTaBUTEIIHU TPEBHHM CbhoOuiecTBa B bbiarapus B3 ocHoBa Ha 36 MpoOHM IUIONIH,
Pa3MOJI0KEHHU TTIABHO B M3TOYHUTE U CEBEPHUTE YaCTU HA CTpaHaTa. Y CTAHOBEHHU ca 00110
357 pacTuTenHH BUIA U OCEM THUIIa MecTooOHTaHUs. BUIOBOTO pa3sHOOOpasue € OIeHEHO
ype3 uHAekcute Ha Shannon, Simpson u Berger—Parker, kato ca oT4eTeHH CHIIECTBEHU
pa3iuuusa MeXIy oTaenHuTe xaburatu. CroitHocTUTEe HA MHAEKca Ha Shannon Bapupat ot
0.9 no 3.6, Karo HaW-BUCOKM Ca PETHCTPUPAHH TPU CYOCPEIU3EMHOMOPCKUTE U
cyOIaHOHCKUTE CTEMHU TPEBHU choOIIecTBa (xabutatu 62A0 u 6240).

KnbcrepHusaT ananm3 Ha 6a3ata Ha (DJIOPUCTUYHO CXOJACTBO 000CO0SIBA HSIKOJIKO OCHOBHU
IpyNH, CHOTBETCTBALIM HA Pa3IMYHU THUIIOBE MECTOOOUTAHMS, KaTO OTPa3siBa BIUSHUETO
KakTO Ha EKOJIOTWYHHTE (aKTOPH, Taka M Ha aHTPOIOTCHHHUS HATUCK. Pesynrarure
MOKa3BaT, Y€ BapOBMKOBATa CKaJHAa OCHOBA U CIEUU()UIHUTE TOYBEHU YCIOBHUS HIPAST
KJII0YOBa pOJsi 32 (OPMHPAHETO Ha BUAOBOTO OOrarcTBO M pasHooOpaszme. Brmpexu
CPaBHUTEIHO YMEPEHHUTE CTOHHOCTH Ha Pa3HOOOpa3ue B HSAKOHM NMPOOHH ILUIOUIH, MHOTO
TPEBHU CHOOINECTBA BKJIFOUBAT PEIKH, CHIEMHUYHU U KOHCEPBAI[MOHHO 3HAYMMH BHIIOBE,
KOETO MMOIYepTaBa TAXHATa CKOJOTHYHA CTOMHOCT.

[IpoyuBaHeTo MOTBBPXKJIaBa BHCOKATa XETEPOICHHOCT U CIOXXHOCT Ha TPEBHUTE
eKocucTeMH B bbirapus M TAxHaTa pojs KaTo LIEHTPOBE Ha OMOJIOTMYHO pa3sHOOOpasue.
[Tony4yennuTe pe3ynTaTd NOJYEPTaBaT HEOOXOJMMOCTTAa OT IIEJIEHACOYEHH MEPKH 3a
orasBaHe, 0c0OOEHO B pailOHW TOJ| CHJIEH aHTPOIOTEHEH HATHCK, KaKTO W 3HAYEHHETO Ha
KOMOWHUpaHUTE (DIOPUCTUYHM U KOJMYECTBEHH aHAIM3M 3a OICHKA W Kiacu(uKanus Ha
MECTOOOUTaHUSATA.

Aneva L., Zhelev P., Chobanov D. 2025. Floristic and habitat diversity in representative
grassland communities in Bulgaria. Plant Biosystems, 159(2): 205-213, IF: 1,6, Q2.

Natural and semi-natural grassland ecosystems in Bulgaria are increasingly affected by
anthropogenic pressures, leading to habitat degradation and fragmentation. Given their high
biodiversity value and ecological importance, understanding their floristic composition and
habitat diversity is essential for effective conservation and management.

This study evaluates the floristic and habitat diversity of representative grassland
communities across Bulgaria, based on 36 sample plots distributed mainly in the eastern and
northern regions of the country. A total of 357 plant species and eight habitat types were
identified. Species diversity was assessed using Shannon, Simpson, and Berger—Parker
indices, revealing substantial variability among habitats. Shannon’s diversity index ranged
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from 0.9 to 3.6, with the highest values recorded in sub-Mediterranean and sub-Pannonian
steppe grasslands (habitats 62A0 and 6240).

Cluster analysis based on floristic similarity distinguished several main groups
corresponding to habitat types, reflecting both environmental gradients and anthropogenic
influences. The results indicate that limestone substrates and specific edaphic conditions play
a key role in shaping species richness and diversity. Despite relatively moderate diversity
values in some sites, many grasslands host rare, endemic, and conservation-significant
species, emphasizing their ecological importance.

The study confirms the high heterogeneity and complexity of Bulgarian grassland
ecosystems and highlights their role as biodiversity hotspots. The findings underline the
necessity of targeted conservation measures, particularly in areas exposed to strong human
impact, and demonstrate the usefulness of combined floristic and diversity analyses for
habitat assessment and classification.

skksk

Ne 9

Cvcmae na emepuunume macna Ha nem euoa om poo Thymus,
paznpocmpanenu 6 bvnzapus

HacrosmoTo u3cneaBaHe MpenCcTaBs 3aabJ00YCH (UTOXMMHUYEH aHAIW3 Ha ChCTaBa Ha
eTepUYHUTE Macia IpH met Buga ot pox Thymus (T. atticus, T. leucotrichus, T. striatus, T.
zygioides u T. perinicus), mpurHamiexan KpM cekiust Hyphodromi u pasnpocrpanenu B
bbarapus. C oriex Ha BHCOKAaTa TAKCOHOMHYHA M XHMHYHA CJIOKHOCT Ha POJa,
HPOYYBAHETO LIEJH J1a Pa3KpHe 0COOCHOCTUTE HA XMMUYHATA BAPUAOWIIHOCT U 13 JIONPHHECE
3a U3SICHSABAaHE HA XeMOTAKCOHOMHUYHUTE B3aUMOOTHOIIICHHS MEXK/Ty BUIIOBETE.
EtepuunuTe Maca, H30J1paHy OT HAI3EMHHUTE YaCTH Ha PACTEHHATA, Ca AaHAIM3UPAHH Ype3
GC/MS/FID, kato ca unentuduimpann 120 neTnuBu cheAMHEHUS, IpeacTapisaBamu 94.6—
97.7% ot 001U cheTaB. Y CTAHOBEHNUTE KOMIIOHEHTH NMPUHA/AJIEKAT KbM OCHOBHU XMMUYHU
TPy — MOHOTEPIICHH, CECKBUTEPIICHM W apOMaTHHU ChEIUHEHUS, Karo ce HaOIoaaBa
CBIIECTBEHA MEXIYBUIO0Ba BapHaOMIIHOCT KaKTO B KayeCTBEHO, TaKa M B KOJMYECTBEHO
OTHOIICHHE.

Tpu ot uscnensanute ugose (T. atticus, T. leucotrichus u T. striatus) ce xapakrepusupar ¢
npeoOialaBaHe Ha CECKBUTEPIICHOMIHM, KaTO OCHOBHM KOMIIOHEHTH ca [(-Kapuo(puieH u
KapuoduieH okcuI. 3a pa3iiuka oT TsX, 1. zygioides u enaeMudHusT T. PEriNiCUS mokas3sar
BUCOKO ChIbp)KaHHE Ha apOMATHU ChEJWHCHUS, JOMHUHUPAHU OT THMOJI, KOETO ONpPEIeis
SICHO M3Pa3eHU THMOJIOBU XEMOTHUIIOBE. 3a MbPBH ITHT € YCTAHOBEH ChCTABBT HA ETEPHYHOTO
macyo Ha T. perinicus.

[TonydeHuTe pe3ynraTu pa3KpHBaT HATMYMETO HA HOBU XEMOTHUIIOBE ITPH YacT OT BUJIOBETE,
BKJIFOUUTEITHO CECKBHUTEpIIEHOBH mpoduau mpu T. atticus, T. leucotrichus u T. striatus.
MuoroBapuanTHuAT cratuctudecku aHanmu3 (PCA w kibcTepeH aHamn3) MOTBBpXKIaBa
000cO0sIBAHETO HAa BUAOBETE B JIBE OCHOBHU TPYyNH — OOTaTH Ha CECKBUTEPIICHOWAU U
OoraTv Ha apOMaTHH ChEIUHCHUS.
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B 0060061m1enue, u3cnenBaHeTo AEMOHCTPUpPA U3pa3eH XUMHUYCH MOTMMOP(U3BM B PAMKHUTE
Ha pox Thymus u mpemocTaBs I[IEHHH [JaHHH C 3HAYEHHE 33 XEMOTaKCOHOMHUSITA,
U3CIeBaHUATa Ha OMOpa3sHOOOpa3sHMeTo M YCTOMYMBOTO M3MOJI3BAaHE HA AapOMAaTHH
pPacCTUTEITHU PECYPCH.

Trendafilova A., Todorova M., Ivanova V., Zhelev P., Aneva |. 2021. Essential oil
composition of five Thymus species of Bulgarian origin. Chemistry and Biodiversity
18(10) IF: 2.29, Q2.

This study presents a detailed phytochemical investigation of the essential oil composition
of five Thymus species (T. atticus, T. leucotrichus, T. striatus, T. zygioides, and T. perinicus)
belonging to section Hyphodromi and naturally distributed in Bulgaria. Given the high
taxonomic and chemical complexity of the genus, the research aims to provide new insights
into the chemical variability and chemotaxonomic relationships within this group.

Essential oils obtained from aerial plant parts were analyzed using GC/MS/FID, leading to
the identification of 120 volatile compounds representing 94.6-97.7% of the total oil
composition. The identified constituents were classified into major chemical groups,
including monoterpenes, sesquiterpenes, and aromatic compounds, revealing substantial
interspecific variation in both qualitative and quantitative profiles.

Three of the studied species (T. atticus, T. leucotrichus, and T. striatus) were characterized
by a predominance of sesquiterpenoids, with -caryophyllene and caryophyllene oxide as
principal components. In contrast, T. zygioides and the endemic T. perinicus exhibited high
proportions of aromatic compounds, particularly thymol, indicating distinct thymol-type
chemotypes. Notably, the essential oil composition of T. perinicus is reported for the first
time.

The results reveal the existence of previously undescribed chemotypes for several species,
including new sesquiterpene-dominated profiles in T. atticus, T. leucotrichus, and T. striatus.
Multivariate statistical analyses (PCA and cluster analysis) further support the differentiation
of the studied taxa into two main groups: species rich in sesquiterpenoids and species
dominated by aromatic compounds.

Overall, the study highlights the pronounced chemical polymorphism within the genus
Thymus and provides valuable data for chemotaxonomy, biodiversity research, and the
sustainable utilization of aromatic plant resources.
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T'enemuuno paznooopaszue u cocmag nHa nemaugume CbeOUHeHUs Om
ueemoeseme na ecmecmeenu nonyrayuu na Hyssopus officinalis L. ¢
bvncapus

HacrosioTo u3cnenBane pasriexaa reHeTUYHOTO pa3HOoOOpa3ue U ChCTaBa Ha JICTIIMBHUTE
cheauHeHus B nBeroere Ha Hyssopus officinalis L. mpu nBe ecrecTBeHM MOMyalvu B
boearapusi, pasmonoxxenn Ha pasctosaue 73 km. Ilenta e mga ce omneHu BBTpe- U
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MEXIyTOIyJIalluOHHaTa BapuaOUIHOCT M HEWHOTO 3HA4YeHHE 3a W3MOJ3BAaHETO U
KyJITUBHPAHETO Ha BUJA.

['enetnyHOTO pasHooOOpasue e aHanmm3upano upe3 SRAP mapkepu npu 59 wHmuBHIA U
MoKa3Ba BUCOK noiauMopdussM (88.7%). MuoroBapuantaute ananusu (PCoA u UPGMA)
pa3kpuBar TpymnupaHe ChOOpPa3HO IMOMYJAIMOHHUS MPOU3XO0J. BBIpeKkw TOBa, HUCKHUTE
cToWHOCTH Ha reHeTnyHa nudepennnanus (Fst m Gst), Mankara reHeTHYHA AUCTAHLUS U
BHUCOKHUAT T€HEH IOTOK II0Ka3BaT, 4ye€ JBETE MOMyJallMk ca IeHETHMYHO CXOJHM, KaTo
OCHOBHAaTa 4acT oT Bapuauusta (91%) ce 1bJku Ha BhTPENONYJIAMOHHU Pa3IHYusL.
AHanmu3pT Ha JeTuBUTe cheauHeHus upe3 GC-MS umnentuduiupa 32 koMmoHeHTa. 3a
pa3iuka OT reHeTuyHure pesynratd, PCA aHanmu3bT Ha XMMHUYHHUSA ChCTaB pa3KpuBa JIBE
SCHO pa3rpaHWYCHH TPYyNH (XEMOTHUIIOBE), KOUTO HE CHOTBETCTBAT HA TeorpadCKus
npou3xoJl. Te3u XeMOTHUIIOBE C€ OTINYABAT ChC CHIIECTBEHU KAUECTBEHU U KOJIMUYECTBECHU
paznuyusl, BKIIOYUTEIHO JIOMUHUpAHE WM OTCHhCTBHE HA KIIIOYOBH CHEAMHEHHS KaTo
€BKAJIUTITOJN ¥ U30-THHOKAM(QOH.

[TomydyenuTe pe3ydTaTd MOKa3BaT, Y€ 3HAYUTENIHA XMMHYHA BapUaOMIHOCT MOXKE [a
CBHILIECTBYBA B PAMKHUTE HA TEHETHYHO CXOIHU MOMYyJIallK, KOETO MoA4epTaBa pojsaTa KakTo
HAa TEHeTHMYHU, Taka M Ha HEreHeTUYHH (AaKTOpH. YCTAaHOBABAHETO HA pPa3IUYHU
XEMOTHUIIOBE UMa CHILIECTBEHO 3HAUYCHHUE 32 CTAHJAPTU3AIMSITA, YCTONUYUBOTO U3MOI3BAHE U
kyntuupanero Ha H. officinalis kato neue6HO 1 apomMaTHO pacTeHue.

Zagorcheva T., Rusanov K., Rusanova M., Aneva I., Stancheva 1., Atanassov 1. 2020.
Genetic and flower volatile diversity in two natural populations of Hyssopus officinalis
L. in Bulgaria. Biotechnology & Biotechnological Equipment, 34(1): 1265-1272. IF: 1.632,

Q3.

This study investigates the genetic and flower volatile diversity of Hyssopus officinalis L. in
two natural populations in Bulgaria, located 73 km apart. The aim was to evaluate intra- and
inter-population variability and to assess its implications for resource management and
cultivation.

Genetic diversity was analyzed using SRAP markers on 59 individual plants, revealing a
high level of polymorphism (88.7%) . Multivariate analyses (PCoA and UPGMA) showed
clear clustering according to population origin. However, population differentiation indices
(low Fst and Gst, low Nei’s genetic distance, and high gene flow) indicated that the two
populations are genetically similar, with most variation (91%) occurring within populations
rather than between them .

Flower volatile composition, analyzed by GC-MS, identified 32 compounds, including key
constituents defined by international standards. In contrast to the genetic data, principal
component analysis of metabolite profiles revealed two distinct clusters that did not
correspond to geographic origin. These clusters represent two clearly differentiated
chemotypes, characterized by substantial qualitative and quantitative differences, including
the dominance or absence of major compounds such as eucalyptol and iso-pinocamphone .
The results demonstrate that significant chemical variability exists within genetically similar
populations, highlighting the importance of both genetic and non-genetic factors in shaping
metabolite profiles. The presence of distinct chemotypes within natural populations has
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important implications for the sustainable use, standardization, and cultivation of H.
officinalis as a medicinal and aromatic plant.

keskosk

Ne 11

Paznoobpaszue, cenemuunu pecypcu u onazeane Ha euoogeme om poo
Tilia ¢ bvncapua

HacrosmoTo u3cneaBane npencTaBs o00O0IIEH aHaIM3 Ha Pa3HOOOPA3UETO, TCHETHYHHUTE
pecypcu M ChCTOSHHUETO Ha oma3BaHe Ha BujaoBere oT poxa Tilia B bweirapus. C ornen Ha
HapacTBAIlOTO 3HAYCHHE Ha JIMIIUTE B YCIOBHATA HA MPOMEHSIIA Ce cpela, MPOYy4YBaHETO
UMa 3a IIeJ Ja OIICHH CHhBPEMEHHOTO CBhCTOSIHME HAa 3HAHUATA M Jia WACHTH(UImpa
OCHOBHUTE TIPOITYCKHU, CBbP3aHH C TAXHOTO YCTOWYHMBO YIIPABICHUE U ChbXpaHsIBaHE.
BuioBoTo pasHooOpasue € aHaIU3UPaHO Bh3 OCHOBA Ha JIMTEPATyPHH JAHHU U TCPCHHHU
NOpOy4YBaHMs, T[OAMNOMOTHATH OT CHElHadM3upaHa 0Oa3a JaHHH, Oa3upaHa Ha
TOPCKOCTONAHCKK TuiaHoBe. B Bwirapus ca pasmpocTpaHeHH TpU OCHOBHU Buia — Tilia
cordata, T. platyphyllos u T. tomentosa, karo chblIecTByBaT TAKCOHOMHUYHH HESICHOTH,
CBBP3aHU C XUOPUAM3AIKS 1 HOMCHKJIATYPHU TPOOIICMH.

AHanu3bT Ha TEHETHMYHUTE pecypcu Ioka3ea, ude [. tomentosa e Hail-lmupoko
pasnpoctparenusat Buj (Hag 190 000 ha), cnensan ot T. platyphyllos u T. cordata, kouto
UMaT 3HAYUTEITHO [0-0rPaHUIEHO pa3npocTpaHeHue. [foBeyeTo HaCaKIeHHs Ca U3 TbHKOBH,
a JIMIUTEe OOMKHOBEHO ydacTBAT KaTO CHI'BTCTBAI KOMIIOHEHT B TOPCKUTE CHOOIIECTBA.
Pasnpoctpanennero um ¢ npeaumuo mog 1000 m H.B., ¢ SICHO H3pa3eHH CKOJIOTHYHHU
HPEAMOYUTAHIS MEKIY BHIOBETE.

Bbrpeku TAXHOTO 3HAueHHWE, TEHETHYHHUTE W3CIie/IBaHMs B bbirapus ca orpaHuueHw,
0COOCHO MO OTHOIICHHE Ha M3MOJI3BAHETO HA MOJICKYJSIPHU MapKepH U M3SICHSBAHETO Ha
MomnyJiallioHHATa CTpyKTypa. Oma3BaHETO ce OCHIECTBsIBA OCHOBHO 4pe3 in situ MepKu
(ceMenpou3BOJCTBEHH HACAXKICHHUS M 3allUTCHH MECTOOOHWTaHMs), IOKaTo ex situ
HOAXOJHTE ca c1abo Pa3BUTH.

WnenTudunmpann ca ChIIECTBEHU MPONYCKA B 3HAHUATA, BKIFOUUTEIHO HEIOCTATHYHO
u3clie/[BaHa TeHETHYHA BApUAOUITHOCT, HEPEIICHH TAKCOHOMUYHH BBIIPOCH M JIUTICA HA SICHO
nepuHupann Mepku 3a omas3BaHe. [loguepraBa ce HEOOXOAMMOCTTAa OT HWHTETPHPAHU
U3CJIeIBAHMSI, ChYETABAId MOJICKYJIIPHH, €KOJIOTMYHH W KOHCEPBALIMOHHU IMOJIXOIM 3a
YCTOWYHBO yIpaBlieHUE Ha TeHETUYHUTE pecypcH Ha pox Tilia.

Zhelev P., Tsvetanov N., Aneva I., Ivanov D. 2020. Genetic resources of 7ilia species in
Bulgaria: study, state and conservation. Forestry ideas, 26(2). SJR. Q4.

This study presents a comprehensive review of the diversity, genetic resources, and
conservation status of Tilia species in Bulgaria. Given the increasing ecological and
economic importance of lime trees under changing environmental conditions, the study aims
to evaluate current knowledge and identify critical gaps related to their sustainable
management and conservation.

Species diversity is analyzed through literature data and field inventories, supported by a
specialized database integrating information from forest management plans. In Bulgaria,

15




three main species are reliably recognized—Tilia cordata, T. platyphyllos, and T.
tomentosa—while taxonomic uncertainties persist due to hybridization and nomenclatural
ISsues.

The assessment of genetic resources reveals that T. tomentosa is the most widespread
species, occupying over 190,000 ha, followed by T. platyphyllos and T. cordata, which have
significantly more limited distributions . Most populations are of coppice origin, and lime
species are typically subdominant within forest stands. Their distribution is mainly below
1000 m a.s.l., with species-specific ecological preferences.

Despite their ecological significance, genetic studies in Bulgaria remain limited, particularly
regarding molecular markers and population structure. Conservation efforts are primarily
implemented through in situ approaches, including seed production stands and protected
habitats, while ex situ measures are insufficiently developed.

The study identifies major knowledge gaps, including insufficient data on genetic diversity,
unclear taxonomic relationships, and lack of well-defined conservation units. It emphasizes
the need for integrated research combining molecular approaches, ecological data, and
conservation strategies to ensure the sustainable use and preservation of Tilia genetic
resources.

kksk
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Cvcmoanue na ecmecmeenume naxoouwia Ha Rhodiola rosea ¢ Puna
naanuna, bvazapus

Hacrosimoro wu3cienBaHe OLEHsBAa CbCTOSHUETO HA TMOIMYyJAlMUTE M CTENeHTa Ha
3actpamienoct Ha Rhodiola rosea L. B miect ecrectBenu Haxoauina B Pusa mianuna. Kato
BHCOKOIUJIAHWHCKU BHUJI, CBHP3aH ChC CINENU(PUYHN U YYBCTBUTEIHH MecTooOuTaHusd, R.
rosea € MOAXOAANl MOZEN 3a H3CIeABaH,e Ha BB3ACUCTBHETO HAa KINMAaTHYHUTE U
aHTPOTIOTeHHUTE (aKTOPH.

Tepennute npoyuBaHus, npoBeneHn B nepuoga 2016—2020 r., BkIOYBAT OIIEHKA Ha
YHUCJIEHOCTTA, IUTBTHOCTTA M IPOCTPAHCTBEHOTO pa3NpelelieHue Ha MOMYJalUUTE Ype3
CTaHJapTHU METOAH. Y CTAaHOBEHO €, Ye TOIMYJIAlUUTE ca C OTpaHUYeH Opol WHIUBUAM U
3HAUMTEHA BapUaOMIIHOCT MEXAy OTAETHUTe Haxoauia. Haii-ronsiMa dYucIeHOCT e
oTueTeHa B paiioHa Ha benmeken (okono 130 nHaAMBHIA), JOKATO HAM-MAJIKUTE NOMYJIAlUU
ca peructpupanu npu Kaimn n Pycanuure.

[Tonmynauuure B TPYyAHOAOCTHIIHM PAalOHU C€ XapaKTepU3upar ¢ MO-A00pO ChCTOSIHHE,
JIOKAaTO T€3H B OJIN30CT 10 TYPUCTHUECKH MapUIPYTH ca C MO-HUCKA YUCIIEHOCT, pa3MoKbcaHa
CTpYKTypa M JIMIICA Ha €CTEeCTBEHO BB30OHOBsABaHe. Karo oCHOBHM 3araxu ca
UACHTU(DHUIIMPAHU AHTPOMOTCHHUIT HATUCK (BKJIIOYUTETHO HE3aKOHHO ChOUpaHe U
TBProBus), 3arybaTa Ha MECTOOOUTAHUS U KITUMATHUYHUTE TIPOMEHH.

PesynTarurte noguepraBar cuiiHaTa 3aBUCMMOCT Ha BU/Ia OT CHIEU(UIHHA BUCOKOTUTAHUHCKH
YCIIOBUSI, CBBP3aHH ChC CUTYPHO BOJOCHAOASIBAaHE B OJU30CT 10 KHCHO TOTSIIN CE€ CHEXHU
Macu. Bbhpeku chlecTByBamMTe MEpKH 3a 3allUTa, T€ CE€ OKa3BaT HEAOCTaThUHHU 3a
OorpaHMyYaBaHe Ha HETaTUBHUTE Bb3AelcTBUs. Heo0XoauMo e mpuiiaraneTo Ha IbIroCpodeH
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MOHHMTOPHHT, 3aCHJICH KOHTPOJ BBPXY E€CTECTBEHHTE MECTOOOWTAHUS W JONBIHUTCIHH
KOHCEPBAIIMOHHU MEPKH, BKIIFOUHTEIHO pa3rIekIaHe Ha Bb3MOXKHOCTTA 332 BKIIOYBAHE Ha
Buja B [Ipunoxenue Il na CITES.

Aneva 1., Zhelev P., Sidjimova B., Nikolova M., Savev S. 2021. Population Status and
Natural Localities of Rhodiola rosea in Rila Mts., Bulgaria. Ecologia Balkanica, Special
edition (4): 145-151, SJR, Q4.

This study evaluates the population status and conservation condition of Rhodiola rosea L.
in six natural localities in the Rila Mountains, Bulgaria. As a high-mountain species
associated with specific and sensitive habitats, R. rosea is particularly suitable for assessing
the impacts of environmental change and anthropogenic pressure.

Field surveys were conducted between 2016 and 2020 using standardized transect and plot-
based approaches. Population size, density, and spatial distribution were assessed across six
localities: Seven Rila Lakes, Skakavitsa Waterfall, Kalin Dam, Rusaliite, Belmeken, and
Musala Hut. The results show generally small population sizes, with significant variation
among sites. The largest population was recorded at Belmeken (approximately 130
individuals over 1800 m?), while the smallest populations were observed at Kalin Dam and
Rusaliite .

Populations located in remote and less accessible areas exhibited better conservation status,
whereas those near tourist routes showed reduced individual numbers, fragmented
distribution, and lack of regeneration. Anthropogenic pressure, including illegal collection
and trade, as well as habitat loss and climate-related changes, were identified as major threats
to the species .

The study highlights the ecological specificity of R. rosea, which depends on stable moisture
conditions in alpine habitats near late-melting snowfields. Despite its protected status and
occurrence within protected areas, current conservation measures are insufficient to mitigate
ongoing threats. The findings emphasize the need for continuous monitoring, stricter control
of exploitation, and enhanced conservation strategies, including the potential inclusion of the
species in CITES Appendix II.

skeksk
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Hoeo ecmecmeeno naxoouwe na Inula spiraeifolia (Asteraceae) 6
F0zo3anaona Bvneapusn

Hacrosimoro u3cneaBane cho01aBa 3a HOBO €CTECTBEHO HaXOIUIIE Ha PEAKHS U 3aCTpallieH
Buj Inula spiraeifolia L. B FOro3ananna beiarapus, ¢ KOeTo ce MOTBbPXK/1aBa MPUCHCTBUETO
My BBB (pyiopaTa Ha cTpaHaTa. BUIBT € ycTaHOBEH B JlojiMHaTa Ha peka CTpyma, Ha OKOJIO 6
km ceBepno ot Kpecna, Ha Hagmopcka Bucounna 210-230 m.

[Momynarnusita BKJItouBa npuoau3nuTeHo 30—40 HHIUBUIa, HEPAaBHOMEPHO Pa3Npe/ICIICHN Ha
mainka miomt (~0.1 ha), kaTo ca ycTaHOBEHHM U OTJEIHU JAOMBIHUTEIHHU IPyHnH B OJIU30CT.
BuasT ce cpema 1Mo KaMEHHCTH W TECHWIMBH MHUKPOMECTOOOMTAHUS B XpacToBa
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pPacTUTETHOCT C BHUCOKO (DJIOPUCTHYHO pa3HooOpa3ue W SCHO HU3pa3eHO ydacThe Ha
cyOcpeIn3eMHOMOPCKU €IEMEHTH.

MecToOoOUTaHHETO BKIIIOYBA KAaKTO €CTECTBEHHM, Taka W aHTPOINOTCHHO IOBJIHSHU
KOMITOHEHTH, KOETO MOKa3Ba CIOCOOHOCTTA HA BHUJA Ja KOJOHU3MPA BTOPHUYHU CyOCTpaTH
IIPU NOJXO/AIIM yClI0BUs. B paMkuTe Ha Mpoy4YBaHETO ca perucTpupanu 73 BUJa pacTeHHUs,
KaTO JOMUHHPAII € CPETU3EMHOMOPCKHUAT (PIIOPUCTHYCH €IEMEHT.

Brorpeku nuncara Ha HEMOCPEICTBEHH 3aIljlaXy, OTPAaHUYEHUSAT pa3Mep Ha MOIyJIaluara u
JIOKQJIM3UPAHOTO  Pa3NpOCTpaHEHHWE  HajaraT  [pWIaraHeTo Ha  LEJCHACOYECHU
KOHCEpBallMOHHU Mepku. [IpenopbuBar ce in situ AeHHOCTH, BKIIOYBAIM MOHUTOPHHT U
3alUTa Ha HaXOAMILETO, KAKTO U €X Situ MOJIX0U — CbXpaHEeHHEe Ha CeMEeHa U Ch3/laBaHe Ha
YKUBU KOJIEKIIMH.

OTKpUBaHETO Ha HOBOTO HAaXOAMILE HMa CBILECTBEH IIPUHOC KbM IIO3HAHUATA 3a
pa3npoCTPAaHEHUETO U CBhCTOSHUETO Ha BUJa B bbiarapus m moguepraBa 3HAYEHHMETO HA
TEPEHHUTE U3CJIEIBAHNS 32 YCTAHOBSABAHE U OINa3BaHE HA PEJIKM PACTUTEIHHU BUIOBE.

Aneva 1., Zhelev P., Trendafilova A. 2020. A new natural locality of Inula spiraeifolia
(Asteraceae) in Southwest Bulgaria. Phytologia Balcanica 26(1): 87-90.

This study reports a newly discovered natural locality of the rare and endangered species
Inula spiraeifolia L. in Southwest Bulgaria, providing confirmed evidence of its occurrence
in the country. The species was identified in the Struma River Valley, approximately 6 km
north of Kresna, at an altitude of 210-230 m a.s.l.

The population consists of approximately 30-40 individuals distributed unevenly across a
relatively small area (~0.1 ha), with additional small subpopulations located nearby . The
species inhabits stony and sandy microhabitats within a shrub-dominated vegetation,
characterized by relatively high floristic diversity and a predominance of sub-Mediterranean
elements.

The habitat includes both natural and anthropogenically influenced components, suggesting
that the species is capable of colonizing secondary substrates under suitable ecological
conditions. The floristic analysis recorded 73 plant species, with a strong Mediterranean
influence, reflecting the ecological specificity of the locality.

Although no immediate threats were identified, the restricted population size and limited
distribution underline the need for targeted conservation measures. Recommended actions
include in situ monitoring and protection of the locality, as well as ex situ conservation
through seed banking and the establishment of living collections.

The discovery of this locality contributes significantly to the knowledge of the distribution
and conservation status of I. spiraeifolia in Bulgaria and highlights the importance of
continued field investigations for rare and insufficiently studied plant species.

skeksk
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ITuenu u neueonu PaAcCmenusi> nomenuuail 3a npujlolicenue Ha
€HMOMOBEKMOPUHZ
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W3cnenBaHero aHaiM3Wpa 3aBHCUMOCTTa Ha JICUEOHHUTE pACTEHUS OT HACEKOMHH
OTIPAIIUTEIH, C aKIIEHT BbPXY MUEIIUTE, U OIICHSBA MIOTCHIIMAIA HA EHTOMOBEKTOPUHTA KaTO
MHOBAaTUBEH IOAXOJ[ 3a pacTuTenHa 3amwura. Kato monen e wm3noimsBaHa (iopara Ha
nedyeOHUTE pacTeHust B bbiarapus, oOxBamamia 712 Buja, aHamuM3UpaHd MO OTHOIICHHUE Ha
OuosorusTa Ha pa3MHOKaBaHe U (PYHKIIMOHATHATa MOP(OJIOTHSI Ha IIBETOBETE.
Pesynrature moka3Bar, ue mpeoOnagaBamiaTa dYacT OT Jie4eOHUTE pacTeHus ca
MOKPUTOCEMEHHH, TJIaBHO MHOTOTOJIWIIHM BHAOBE, KaTo Hag 90% oT TAX 3aBUCAT OT
HACCKOMHHM  ONpAIIUTEIM 32 YCICNIHO CEMEHHO pa3MHOXKaBaHe. AHaIU3bT Ha
¢dyHKIMOHATHATa MOPQOJOTUS Pa3KpUBa JTOMHUHUpAHE Ha I[BETOBETE OT THII
,,AUHUHKA/Kymna®, KaKTO W 3HAYUTEIIHO Y4YacTHE Ha MO-CHEIHaTH3HUpaHH MOP(HOIOTUYHU
tunose (gullet u flag), TcHO cBBp3aHU C OMpaIIBaHe OT MYEIH.

Bbrpekn Hanu4yueTo Ha anTepHATHBHU PENPOAYKTUBHH CTPATEIMH — KAaTO CIIOHTAHHO
CaMOOIIpaIIBaHe, BEr€TaTMBHO pPa3sMHOXKABAHE M AalOMHKCHC — 3HAYMTENHA YacT OT
BUJOBETE OCTaBaT CHJIHO 3aBUCHMH OT OINpAIIMTeNd. EKCIepUMEHTaNIHUTE pPe3yiTaTH
MOKa3BaT, ue peArila KIIOYOBH BHJIOBE, BKIIOYHUTEIHO MpeAcTaBuTeNd Ha pon Gentiana,
Haberlea rhodopensis u Sideritis scardica, He mposiBSBaT HIM MPOABIBAT OrPaHUYECHA
CIOCOOHOCT 332 CaMOOMPAIIBAHE M Pa3YUTAT Ha HACEKOMH 32 YCIICITHOTO UM Pa3MHOYKaBaHe.
W3cnensanero moguepraBa, 4¢ HAMAISBAHETO HA ONMPALIMTEIMTE NPEACTABIsIBA CEPHO3HA
3aliaxa He caMO 3a 3EMEJEIMeTO, HO M 3a YCTOWYMBOTO H3IMOJI3BAHE Ha JICUCOHUTE
pactenus. B chII0TO Bpeme ce akIeHTHpa BbpXY MOTEHIMalIa Ha MYEIUTE KaTO OMOIIOTUYHU
BEKTOpH (€HTOMOBEKTOPHHT) 3a MPEHACSHE Ha TOJIE3HH MUKPOOPTaHU3MH M TPHIIaraHe Ha
1eJIeHacO4YeH OMOJIOTUYEH KOHTPOJI Ha OOJIECTH U BPEAUTEIH.

[Tony4yenure pe3ynTaTu HOAYEPTABAT KAKTO €KOJOTMYHATA, TaKa U MPHJIOKHATA 3HAYUMOCT
Ha OIpPANIUTEIUTe U 000CHOBAaBAaT HEOOXOAMMOCTTA OT MHTETPHpPAHE HA ONMpPAIIUTEIHATA
OHOJIOTHSI M OMOJIOTHYHKSI KOHTPOJI B YCTOWYMBOTO YIIPABIICHHE HA JICUCOHUTE PACTCHUSI.

Kozuharova E., Aneva 1., Goulson D. 2020. Book Chapter: Bees and medicinal plants —
prospective for entomovectoring. In: Hokkanen, H., Gao, Y., and Menzler-Hokkanen, 1.
(Eds.). Integrative Biological Control. Springer, Series “Progress in Biological Control”, 15:
231-248.

This study explores the dependence of medicinal plants on insect pollinators, with a
particular focus on bees, and evaluates the potential of entomovectoring as an innovative
strategy for plant protection. Using Bulgarian medicinal flora as a model, the research
analyzes 712 species classified under the Medicinal Plants Act, with emphasis on their
reproductive biology, pollination syndromes, and functional floral morphology.

The results demonstrate that the vast majority of medicinal plants are angiosperms,
predominantly perennial species, and more than 90% rely on insect pollinators for successful
seed production . Functional analysis of floral morphology reveals that dish/bowl-type
flowers dominate, followed by more specialized morphologies such as gullet and flag types,
which are strongly associated with bee pollination.

Despite the presence of alternative reproductive strategies—such as spontaneous self-
pollination, vegetative propagation, and apomixis—many medicinal species remain highly
dependent on pollinators. Experimental data confirm that key species, including

19




representatives of Gentiana, Haberlea rhodopensis, and Sideritis scardica, exhibit limited
or no capacity for autonomous self-pollination and rely on insects for reproduction.

The study highlights pollinator decline as a critical threat not only to agricultural productivity
but also to the sustainability of medicinal plant resources. At the same time, it emphasizes
the potential of bees as biological vectors (entomovectoring agents) for delivering beneficial
microorganisms, enabling targeted control of pests and diseases in medicinal plant systems.
The findings underline the dual ecological and applied significance of pollinators and
support the integration of pollination biology and biological control strategies in the
sustainable management of medicinal plants.
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Malus florentina (Rosaceae) — nog¢ éuo 3a dendpognopama na
bovnzapus

Malus florentina (Rosaceae) e ycraHoBeH 3a mbpBU BT B bwirapus. BuasT ¢ oTKpUT B
3arajHaTa 4acT Ha CTpaHaTa, B TpaHUYHATa 30Ha MeXy Braxuna ruianuna (paopuctudexn
paiioH 3amaJHu IpaHUYHU IUIAHUHU) U JojuHaTa Ha p. CTpyMa, Ha HaJIMOPCKa BUCOYMHA
mexay 550 u 900 m.

ITo Bpeme Ha TepeHHU npoyuBanus (2022—-2023 r.) Oe ycTaHOBEHA MOMYyJIalMsl OT OKOJIO 55
UH/IMBUJA, PA3NPOCTPAHEHU IO OKpPallHMHU HA TOpH, B NPOCEKU, U30CTABEHU OBOILIHU
rpagiuHd M nacuma. Haiuuuero Ha MHAMBUIM OT pa3iMYHU BB3PACTOBU TIPYIIH,
BKJIIOUMTENIHO cTapu AbpBera HaJ 20-30 roanHu, CBUIETENCTBA 32 €CTECTBEH MIPOU3X0]] U
YCTOMUMBO BB3MNPOM3BOJICTBO Ha MONyJalMATa, a HE 3a CKOPOLIHA HWHTPOIYKIIHS.
VY CTaHOBEHO € U AKTUBHO €CTECTBEHO BH300HOBSIBAHE, BKIIOUUTEIHO Pa3lpOCTpaHEHHE Ha
MJIaJId PACTEHUS HA 3HAUUTEITHHU Pa3CTOSIHUS, BEPOSITHO UpE3 MTUIIH.

BuasT ce cperiia B TepMOMUITHU IIMPOKOJIMCTHH TOPH, JoMUHUpaHu oT Quercus pubescens,
oTHacsIIM ce KbM chio3a Quercetalia pubescentis. HeroBoro ycranoBsiBane B Bbiarapus
3ambiBa Ouoreorpad)cka mpazHuHa Mex Iy nomynanuute B 3anaanute bankanu u Typuus u
MOJIKpENsl XUIOoTe3aTa 3a €CTECTBEHO pa3lIMpsSBAHE Ha apeaja B M3TOYHA II0COKA Ha
bankaHckus moyryoCcTpoB.

Bbrnpekn ycTaHOBEHOTO €CTECTBEHO Pa3NpOCTpPaHEHHUE, OTPaHUUYEHUAT Opoil MHIUBHIU U
JIOKQJIN3UPAHOTO PpaA3NpPOCTPAaHEHWE HajaraT MPEeANPUEMAHETO Ha CIEIIHM MEPKH 3a
oma3BaHe. HeoOxoaumu ca JONBJIHUTENHM W3CIEABAaHUS BBPXY UHCIEHOCTTA,
€KOJIOTMYHUTE 0COOEHOCTH U MPUPOJI03AIIUTHHUSA CTaTyC Ha BUa B bearapus.

Aneva ., Zhelev P. 2023. Malus florentina (Rosaceae) — new species for the Bulgarian
dendroflora. Phytologia Balcanica, 29(2): 179 — 184.

This study reports the first occurrence of Malus florentina (Rosaceae) in Bulgaria,
representing a new addition to the national dendroflora. The species was recorded in the
western part of the country, in the border zone between the Western Frontier Mountains
(Vlahina Mts.) and the Struma River Valley, at elevations between 550 and 900 m.
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Field investigations conducted during 20222023 revealed a population of approximately 55
individuals distributed across forest edges, clearings, abandoned orchards, and pastures.
Individuals of different age classes were identified, including mature trees over 20-30 years
old, indicating a naturally established and reproducing population rather than a recent
introduction. Evidence of natural regeneration, including seedlings dispersed over several
kilometers, suggests effective ornithochorous dispersal.

The species occurs within thermophilous deciduous forest communities dominated by
Quercus pubescens, corresponding to the alliance Quercetalia pubescentis. Its presence in
Bulgaria fills a biogeographical gap between known populations in the Western Balkans and
Turkey, supporting the hypothesis of ongoing eastward range expansion across the Balkan
Peninsula.

Despite its relatively stable local presence, the limited number of individuals and restricted
distribution underline the need for immediate conservation measures. The study highlights
the importance of further investigations on the population size, ecological characteristics,
and conservation status of M. florentina in Bulgaria.
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Pecypcha ouenka Ha Adonis vernalis B IpeICTABUTETHN €CTECTBEHH HAXOIUIIA B
3anagna bbarapus

Adonis vernalis L. e ne4ebeH Bua cbe 3HaunMa (papMaKkoIOrHyHa CTOHHOCT, pa3npOCTPaHEeH
10 OTKPUTH BapOBUTH MECTOOOUTAHUS ChC CTETIEH XapaKTep U yyacTBalll B MECTOOOUTAaHUS
C EBpOIEHCKO NPUPOJO3AIIUTHO 3HaueHHe. [IpoyuBaHeTO OLEHsBA PECYpPCHUS MY
MOTEHIIMaJ B IPEACTaBUTEIHU €CTECTBEHH HaxoAuIla B 3arnagHa bearapus c 1ien cp3naBane
Ha Hay4YHa OCHOBA 3a Ob/I€I] MOHUTOPUHT, ONla3BaHEe M YCTOMYMBO U3IOJI3BaHE.

TepeHHuTe mpoyuyBaHUs ca MPOBEIEHU B TPU €CTECTBEHH HAXOJMUIIA, Pa3MOJIOKEHU B
Cpenna ropa, 3nenonckusi pailoH u Co¢uiickus pernoH. B ImeHTpamHMTe 4YacTH Ha
IIPEJICTABUTEIIHA TIONYJIAMK Ca 3aJ0’KEHU ONUTHHU IUIOIIM, B PAaMKUTE Ha KOWUTO ca
U3BBPIICHH  (JIOPUCTUYHO  ONMCAHHME, OLEHKa Ha MNPOEKTHUBHOTO  IOKPHUTHE,
¢dutoreorpadcku aHanMu3 U pecypcHa olleHKa. B TpuTe miomanku ca ycraHoBeHH o010 84
pacTUTENHU BHUJA, KOETO OTpa3siBa CPaBHHUTEIHO OOrato (JIOPUCTUYHO pPa3HOOOpa3ue,
TUIIMYHO 3a BapOBUTHU TPEBHH M XPacTOBU choOIIecTBa. BbB puroreorpadcko oTHomeHue
npeobiiazaBaT cyoCpeIM3eMHOMOPCKUTE eIEMEHTH, T0KaTo B JokanuteTute ['ono bbpao u
benenue xaH e mo-CUJIHO U3pa3eH U MOHTHICKO-CPEIN3EMHOMOPCKUAT KOMIIOHEHT.
[Monynanuure ©Ha A. vernalis ca cBbp3anu mnpemumHO ¢ MecrtooOutanue 40A0
CyOKOHTHHEHTAJIHU MEePH-TMIAHOHCKU XpacTajalld, KaTo BUABT y4yacTBa U B MECTOOOMTAaHUE
6210 ITomyecTecTBEHU CyXH XpacTOBO-TPEBHU ChOOIIECTBA BbPXY BapOBUK. [I[pOEKTHBHOTO
nokputue Ha A. vernalis BbB BCHUYKM NpOydYeHH HaxojauIa Bapupa Mexnay 15 u 20%, a
MOIYJIAIIMOHHOTO CHhCTOSIHME Ha BUJA € OILEHEHO Karo crabuiHo. PecypcHara oreHka
MOKa3Ba pazInyMsi MEXy OTAETHUTE HaXOAMIIA, KaTO Hall-BUCOK I00MB € OTYETEH B pailoHa
Ha beneaue xan — 25 g/m?, npu 14—15 g/m? B ocTaHANUTE IBE HAXOAMIIA.
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[TomydyenuTe pe3ydATaTd NPENOCTAaBIT W3XOAHU JaHHM 3a (DIOPUCTHUYHHSA CHCTaB,
Xxa0WTaTHAaTa TPUHAISKHOCT M PeCypcHOTO chcrossHue Ha Adonis vernalis B 3amagna
bearapus. Te umar 3HadYeHHE 3a M3rPaXJTaHETO HA OBICIIM CXEMH 332 MOHUTOPUHT U
MIPEICTABIISIBAT HAyYHA OCHOBA 32 OMA3BaHETO, YIPABICEHUETO U YCTOMYMUBOTO M3MOJI3BaHE
Ha BUJIa U HETOBUTE MECTOOOUTAHUSI.

Aneva I., Zhelev P., Nikolova M., Savev S. 2019. Resource assessment of Adonis vernalis
in representative natural localities in Western Bulgaria. Proceedings of the X International
Scientific Agricultural Symposium “Agrosym 20197, 1356 — 1362.

Adonis vernalis L. is a medicinal species of considerable pharmacological value, associated
with open calcareous habitats of steppe character and included in habitat types of European
conservation importance. The study evaluates its resource potential in representative natural
localities in Western Bulgaria, with the aim of providing a basis for future monitoring,
conservation, and sustainable use.

Field surveys were conducted in three natural localities situated in the floristic regions of
Sredna Gora, Znepole, and the Sofia region. Experimental plots were established in the
central parts of representative populations, and the study included floristic inventory,
estimation of projective cover, phytogeographic analysis, and resource assessment. A total
of 84 plant species were recorded across the three sites, indicating relatively rich floristic
composition typical of calcareous grassland and scrub communities. The flora was
dominated by sub-Mediterranean elements, while the localities in Golo Bardo and Beledie
Khan also showed a more pronounced Pontic-Mediterranean component.

The populations of A. vernalis occur mainly in habitat 40A0 Subcontinental peri-Pannonic
scrub, while the species is also associated with habitat 6210 Semi-natural dry grasslands and
scrubland facies on calcareous substrates. The projective cover of A. vernalis ranged between
15 and 20% in all studied localities, and the populations were assessed as stable. Resource
evaluation revealed inter-site differences, with the highest estimated yield recorded at
Beledie Khan (25 g/m?2), compared with 14-15 g/m? in the other two localities.

These results provide baseline data on the floristic composition, habitat affiliation, and
resource status of Adonis vernalis in Western Bulgaria. They also contribute to the
development of future monitoring schemes and offer a scientific basis for the conservation,
management, and sustainable use of the species and its habitats.
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I'pyna or mokazaresau I'

Xabunumayuonern mpyo - HaAyuHu nyoIuKayuu 8 u30anus, KOumo
ca peghepupanu U UHOEKCUPAHU 8 CBEMOBHOU3BECTNHU OA3U
OAHHU C HAYYHA UHDOPMAYUS, U3BLH XAOUTUMAYUOHHUS MP)O

Ne 17

IoBumaBane Ha edexTa 32 GMOPa3HOOOPA3METO B €BPONEIICKOTO 3eMe/iesue Ype3
PErnoHAJIHO HACOYEHHU U AJaANTHBHO YNPABJISABAHHU IPUPOI03AINTHH MEPKHU

WuTten3udukanusara Ha 3eMeeNINeTo IpoAbiikaBa Aa Oblie cpel OCHOBHUTE (hakToOpH 3a
HamaJIgBaHe Ha OuopazHooOpa3ueTo B EBpona, He3aBUCMMO OT BKIIOYBAHETO HA Pa3IHMuHU
MPUPOI03AIIUTHA HHCTPYMEHTH B paMkuTe Ha OO11aTa ceICKOCTONaHCKa MOJUTHKA. B To3u
KOHTEKCT 0COOEHO 3HAYCHHE Ma OLIEHKATa Ha peaHUs IPUHOC Ha eIEMEHTHUTE Ha 3eJIeHaTa
U cuHATA WHQPACTPYKTypa, TIOANOMAaraHu 4Ype3 MEpKHTe 3a ,,03eJeHsIBaHE, 3a
CBXPaHsABAaHETO HAa BUIOBOTO pa3HOOOpa3ne B 3eMEIeNICKUTE JaHImadTy.

[IpoyuBanero o6xBamia 115 mpoOHu 1o B miect peruoHa Ha Mcmanus, ['epmanus u
Bbwarapusi, npeacrassamm o0paboTBaeMu 3eMH, NACHIAa U CMECEHH 3€MEJIEIICKA CHCTEMHU.
KaTto nHIuKaTOpHU rpyH ca U3MOI3BAaHH NTULU U PACTEHHS, a KATO XaOUTaTHU MTOKa3aTeIH
— pa3NUYHM €JEMEHTH Ha 3elieHaTa M CHUHATAa WH(PACTPYKTypa, BKIIOYUTEITHO TPEBHU
cbhoOIlIecTBa, yrapu, ApeOHoOMamaOHu JaHAmaQTHU eIeMEHTH, JIMHEHHU CBbp3Balld
CTPYKTYpH, KaKTO U KOHPUTYpaLlMOHHH XapaKTEPUCTUKU Ha 3eMeIeNICKUs JaHamadT, KaTo
rojieMHHa Ha ToJieTaTa U pa3Hoo0pas3ye Ha KyITypuTe.

Pesynratute moka3BaT, dYe BPB3KUTE MEXAYy OHWOpPAa3HOOOpPA3UETO U OT/ACITHHUTE
NPUPOJIO3ANINTHN E€JIEMEHTH Ca CHJIHO TPOMEHJIMBH B 3aBUCHMOCT OT pPErHOHa, THIIA
3eMeIeNICKa CHCTEMA U pasTiIeXkIaHaTa rpyra OpraHu3Mu. BBIIpeKky ye moBeueTo eeMeHTH
Ha 3elieHaTa M CHHATa WHQPPACTPYyKTypa TMpOSBABAT TOTEHOWANT Ja MOJIoMarar
61opazHoo0pazneTo, eheKThT UM € SICHO KOHTEKCTYaIHO 00yCJIOBEH, a B peAMLia CiIydau U
HenuHeeH. Hali-ycToifuuB monoxuteneH epekT BHPXY CHEIHATU3UpPAHUTE 3eMENETICKU
BUJIOBE MTHIIM TIOKa3BaT TPEBHUTE CHOOIIECTBA U YyrapuTe, JOKATO JIMHEHHUTE CBBP3BAIIH
eIeMeHTH U ApeOHoMamabHuTe JaHAmA(THU CTPYKTYpHd HMMaT MO-TONSMO 3HAUYECHHE 3a
MOJABPKAHETO Ha 00moTO OMopaszHooOpasue. OrpaHHYaBaHETO Ha OKPYMHSBAHETO Ha
3eMEICIICKUTE TOJIeTa ChIO CE OYepTaBa KaTo MspKa ¢ OjaronpusiteH edekt, 0coOeHO Mo
OTHOIIIEHHE Ha PACTUTEITHOTO pa3HOOOpa3ue W CIEeNUAIM3UPAHUTE TOJCKH NTUIHU. 3a
pa3juKa OT TOBa, MOCTOSHHUTE KYJITYpH, TOKPUBHHUTE KYJITYpH U JWBEpCHU(HUKAIHMATA HA
KyJITypHTE TTOKA3BaT MO-OTPAaHUYEH WIIH HEMTOCTOSHEH MPUPOJI03AIIUTEH SEKT.
[TomrydeHnuTe pe3ynTaTu MoKa3BaT, 4e MpUlaraHeTo Ha €JUHHH MPUPOI03AIIUTHH MEPKH B
Marraba Ha 1su1a EBpoma TpyiHo 61 10Beno 10 onTUMaIHu pe3ynTratu. EQexkTuBHOCTTa Ha
UHCTpyMeHTHTe Ha OOIaTa CeICcKOCTOMaHCKa MOJUTHKA 3aBUCH B 3HAUUTEIHA CTENEH OT
TAXHOTO PETHOHAIHO HACOYBaHE, OT SICHO (HOPMYIHpaHU MPUPOAO3AMUTHU HETH U OT
a/IalITUPAaHETO UM KbM KOHKpETHAaTa JaHmadTHa CTPYKTypa U BUAOB cheTaB. [IpoyuBaHeTo
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apryMeHThpa HEOOXOAMMOCTTa OT TMO-ThbBKaB M aJalTHBEH IMOAXON, INpU KOHTO
3aIBJKUTEIIHUTE MEPKH CE€ ChUYETaBaT C PETMOHAIIHO OPUEHTUPAHU JOOPOBOJIHU ACHCTBUS,
OPUJIPYKEHU OT CHCTEMEH MOHUTOPUHI, OLEHKAa M IOCJIEABAI0 KOPUTHpaHE Ha
YIPaBIEHCKUTE PELICHMUSL.

Concepcion E., Aneva L., Jay M., Lukanov S., Marsden K., Moreno G., Oppermann R., Pardo
A., Piskol S., Rolo V., Schraml A., Diaz M. 2020. Optimizing biodiversity gain of European
agriculture through regional targeting and adaptive management of conservation tools.
Biological Conservation, 241, 108384, 1-11. IF: 5.99. QI.

Agricultural intensification remains one of the major drivers of biodiversity loss in Europe,
despite the incorporation of conservation instruments into the Common Agricultural Policy
(CAP). This study evaluates the capacity of Green and Blue Infrastructure (GBI) elements
supported by CAP greening measures to enhance biodiversity across a representative range
of European agricultural systems.

The analysis was based on 115 study plots distributed across six case study regions in Spain,
Germany, and Bulgaria, including arable land, pastures, and mixed farming systems.
Biodiversity was assessed using birds and plants as indicator groups, while habitat indicators
reflected a broad spectrum of GBI elements, such as grasslands, fallows, small landscape
features, connectivity structures, and configurational characteristics including field size and
crop diversity.

The results demonstrate considerable variability in the relationships between biodiversity
and GBI elements across regions, farming systems, and taxonomic groups. Although many
GBI features showed positive potential for biodiversity support, their effects were often
context-dependent and, in some cases, non-linear. Grasslands and fallow land were
particularly important for specialist farmland birds, while connectivity elements and small-
scale landscape structures often enhanced overall biodiversity. By contrast, the effects of
permanent crops, cover crops, and crop diversification were more limited or inconsistent.
Preventing field enlargement emerged as a generally beneficial measure, especially for plant
diversity and specialist farmland birds.

The study shows that uniform, Europe-wide conservation prescriptions are unlikely to
achieve optimal ecological outcomes. Instead, the effectiveness of CAP biodiversity
instruments depends on regional targeting, clear conservation priorities, and adaptation to
local landscape structure and species composition. The findings support a more flexible and
adaptive implementation of CAP measures, combining compulsory landscape-scale
elements with regionally tailored voluntary actions and accompanied by systematic
monitoring and evaluation.

skoksk

Ne 18

IlepcniekTUBHY J1e4eOHM pacTeHHs] U (UTOXMMUYHM CheIMHEHUS 32 JIeYeHHe Ha
0esioApo0HA XMIIEPTOHUS

benompoOHaTa XWIIEPTOHUS € TMPOrPECHUPAIlo W IKABOTO3AaCTpallaBailo 3aboJsiBaHe,
XapaKTEePU3UPAIIO Ce ChC ChJOBO PEMOJICITUPaHe B OeI0ApoOHATa IUPKYJIAIHS, TTOBUILIEHO
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0e10pOOHO CHAOBO CHIPOTUBIICHUE, XUTIEPTPOdUs Ha IICHATA KaMepa, 3aBbpIIBaIla ChC
chpleuHa HeaocTaTbyHOCT. [lpeaBua orpaHumueHata IbIrocpouyHa e¢GEKTUBHOCT Ha
ChBPEMCHHUTE MEJAMKAMEHTO3HH TEpalHy, MPOYyYBAHETO pasriekKaa TEepareBTUIHUS
MOTCHIIMA Ha JIeYeOHM pacTeHUs W (DUTOXMMUYHHM CHEIUHEHUS, H3IMOJI3BaHU TIpU
JIeYCHUETO Ha OenoApoOHa XUTIEPTOHUS.

AHanu3bT € 0a3upaH Ha CUCTEMATHYCH IMPETJie/l Ha HayyHaTa JIMTeparypa, myOoJuKyBaHa B
nepuona 1994-2019 r., B 6asure nanau PubMed, Scopus u Cochrane. OT mbpBOHa4YaIHO
uneHtudunupanure 1290 nyOnukamuu Ha KPUTEPUUTE 3a BKJIIOYBAHE OTroBapsatr 41
U3CIIEIBAHMSI, KOUTO Pa3TIeKIaT KaKTO PACTUTEIHH EKCTPaKTH, Taka U H30JUPaHU
(GUTOXUMUYHU CBHEAUHEHUS, OLEHSBAHU NPEIUMHO B EKCIIEPUMEHTAHU MOJEIHU Ha
0enonpoOHa XUIIEPTOHUSI.

OO06o0OmIeHnTe JaHHM TIOKa3BaT, Y€ PACTHTEITHUTE TMPOIYKTH MOraT Jia TOBJIASBAT
OJIaronpusaTHO 3a00JSBAHETO YPE3 MHOXKECTBO B3aMMOOIBJIBAIIKA CE MEXaHU3MH,
y4acTBalli B HEroBOTO pa3BuTHe. (OCHOBHUTEC YCTAaHOBEHU €(PEKTH BKIFOYBAT
aHTUNponudepaTUBHO, AHTUOKCUAAHTHO, NPOTHBOBB3MAIUTEIHO, Ba30UJIATaTOPHO,
AHTUPEMO/ICTTUPALIO U MTPOAMIONTOTUYHO JieiicTBUE. Cpes teueOHUTE pacTeHus ¢ o0eIaBail
edpexr ce orkpossar Allium sativum, Rhodiola tangutica, Salvia miltiorrhiza, Withania
somnifera u Terminalia arjuna, a cpen GUTOXMMHYHHWTE ChEIUHCHHS — a3HMAaTUKO3WUI,
Oaiikanun, OepOepuH, pecBepaTpoi, KBEPIETHH, IMyHUKAJTaruH W KapBakpol, KOUTO
MOKA3BaT TIOJIOKUTETHO BB3JCUCTBHE BBPXY XEMOIUHAMHYHUTE ITOKA3aTeIH, ChIOBOTO
pemMojienrpane, OKCUIATHBHUS CTPEC M BB3MAIUTCIHUTE MPOIECH B EKCIICPUMEHTATHU
CUCTEMH.

W3cnenBaneTo moayepTaBa 3HAUUTETHISI MYJITUMHIICHEH (hapMaKoJIOTUYeH TTOTSHITUAT HA
Je4eOHUTe pacTeHus U (PUTOXUMUYHUTE CHEAMHEHHUS MpH OelnoJpoOHa XHUMEPTOHUS U
MOKa3Ba, Y€ MPH MOAXO/ASIIO U3CIEIBAHE U MPUIIOKEHHE T O1Xa MOIJIU Jia MPEeAIoKar Io-
HIMPOK TeparneBTHUeH e(peKT B cpaBHEHUE C KOHBEHIIMOHAIIHUTE CPEICTBA, KOUTO B MHOTO
clIy4au MMaT MPeIUMHO KOHTponupaio jaeidcTBue. ChleBpeMEHHO HATUYHUTE JaHHU ca
BCE OINI¢ JOMUHUPAHH OT TMPEIKIMHHYHU H3CIICJBAHUS, KOSTO Hajlara MPOBEXJTaHETO Ha
JOITBTHUTEITHA MEXaHUCTUYHU U KJIMHHYHU TPOYIBAHUS.

Jasemi S., Khazaei H., Aneva 1., Farzaei M., Echeverria J. 2020. Medicinal Plants and
Phytochemicals for the Treatment of Pulmonary Hypertension: A Review. Frontiers in
Pharmacology — Ethnopharmacology, 11: 1-21. IF: 5.81. Q1.

Pulmonary hypertension is a progressive and life-threatening disorder characterized by
pulmonary vascular remodeling, increased pulmonary vascular resistance, right ventricular
hypertrophy, and eventual heart failure. In view of the limited long-term efficacy of current
pharmacological therapies, this review examines the therapeutic potential of medicinal
plants and phytochemicals used in the treatment of pulmonary hypertension.

The analysis is based on a structured survey of the literature published between 1994 and
2019, using PubMed, Scopus, and Cochrane databases. From an initial total of 1290 records,
41 studies met the selection criteria and were included in the review. These studies covered
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both medicinal plant extracts and isolated phytochemicals evaluated mainly in experimental
models of pulmonary hypertension.

The compiled evidence indicates that plant-derived products may exert beneficial effects
through multiple complementary mechanisms involved in disease progression. The principal
modes of action include antiproliferative, antioxidant, anti-inflammatory, vasodilatory, anti-
remodeling, and pro-apoptotic effects. A number of medicinal plants, among them Allium
sativum, Rhodiola tangutica, Salvia miltiorrhiza, Withania somnifera, and Terminalia arjuna,
as well as phytochemicals such as asiaticoside, baicalin, berberine, resveratrol, quercetin,
punicalagin, and carvacrol, showed favorable effects on hemodynamic parameters, vascular
remodeling, oxidative stress, and inflammatory pathways in experimental systems.

The review highlights the multi-target pharmacological potential of medicinal plants and
phytochemicals in pulmonary hypertension and suggests that, when appropriately
investigated and applied, they may offer broader therapeutic effects than conventional
treatments that act mainly in a symptomatic or controlling manner. At the same time, the
available evidence is still dominated by preclinical studies, underscoring the need for further
mechanistic research and well-designed clinical investigations.

kksk

Ne 19

OneHka Ha ABTEHTHYHOCTTA M KA4eCTBOTO HA Pa3JIMYHU BUA0Be OT poa Rhodiola n
TBPrOBCKM MPOAYKTH OT TAX, Bb3 0CHOBAa HA AMP-cniekrpockonust u BETX

ABTEHTHYHOCTTa M Ka4€CTBOTO Ha MPOAYKTHTE, Chabpikainu Rhodiola rosea, Bce mo-yecto
Ce MOCTaBAT IO BBIPOC MOPaaAU BB3MOXKHOCTTA 33 MPUMECBAHE C JAPYTU BUJOBE OT POJ
Rhodiola, koeto ch3aaBa cepro3Hu MPEAM3BUKATEIICTBA TPE KOHTPOJIA HA KAYeCTBOTO M
Oe3omacHocTTa Ha norpedutenure. Llenta Ha U3cnenBaHETO € Aa ce pa3paboTH HaJeXKIHA
aHAJTUTHYHA MIaTGOpMa 3a KaueCTBEHAa U KOJIMYECTBEHA OLIEHKA Ha XapaKTePHUTE BTOPUYHU
merabonuTh pu TpH Buaa — R. rosea, R. kirilowii u R. crenulata— xakto u npu ThproBcku
NPOAYKTH, IIpe/UIaraHy KaTo MpenapaTy Ha ocHoBaTa Ha R. rosea.

[TpunoxeHuaT MoAxoJl chbyeraBa e€IHO- M JByu3MepHa SMP-6asupana meraGosoMuka,
xonuyectBeH BETX-UV ananu3 u MHOroBapuaHTHa cTaTucTH4ecka oopadorka (OPLS-DA)
C L€ YCTaHOBSIBAHE Ha BUIOBO-CHELM(PUYHM META0OIUTHH NpPOoPMIM MU OLEHKa Ha
AaBTEHTUYHOCTTa Ha mnponayktute. llomyueHuTe pesyidratu mokas3Bar, ye R. rosea ce
XapaKTepu3upa ¢ BUCOKO ChIbpKaHUE HA PO3aBHHH, Tokato R. crenulata nputexasa sicHO
pasrpanuyuM MetabonuTeH npoduii. OcoOeHo 3HaYeHUE NMa YCTAHOBSIBAHETO HA KyMapHHa
crenulatin emuHcTBeHO TpU R. crenulata, xoero ro ompenens kKaTo MOAXOASII MapKep 3a
OTKpHUBaHe Ha QanmudupanHe B ThproBCKU NPOIYyKTH HAa OCHOBaTa Ha R. rosea.

SIMP aHanu3bT ycTaHOBsIBAa HajdMuue Ha crenulatin B JBa OT W3CIEIBAaHUTE THPrOBCKU
NpoJIyKTa, KOeTo moka3sa mpumecBane ¢ R. crenulata. Konmnyectsenust BETX ananu3
pa3KpuBa CBHILECTBEHU PpA3IMKU MEXAYy JCKIapUPaHOTO M PEaJHO YCTaHOBEHOTO
ChAbp)KaHWE Ha caluApo3u] M o0mu po3aBuHH. [Ipum mo-Manko OT eAHa YETBBPT OT
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AHAIM3UPAHUTE NIPOIYKTH ACKIapUPAHUTE KOJIMYECTBA HA TE3U XapaKTEePHH ChEIHHEHUS ca
HOTBBPJCHH, JIOKATO MPU 3HAYUTEIHA YacT OT OCTAHAJIUTE Ca YCTAaHOBEHU CHIIECTBCHU
OTKJIOHCHHUSL.

N3cnensanero mokaszpa, ye komOunupanata IAMP-BETX mnardpopma e edexkrtuBeH
WHCTPYMEHT 32 (UTOXMMHUYHO XapaKTepH3MpaHe, aBTCHTH(UKAIMsS W KOHTPOJI Ha
Ka4eCTBOTO KaKTO Ha CYpOBUHH, Taka U Ha ThproBcku npoayktu ot Rhodiola. [Toaxonst e
IPWJIOKHAM Ha Pa3lIMuHH €TalH OT IPOU3BOJICTBEHATA BEPHIa U IMPEIOCTaBsl HAJSKIHA
OCHOBa 3a OTKpHBaHe Ha (amuuduIrpaHe U 3a MoJ0OpsBaHE HA CTAHIAPTH3ALUATA HA
HIPOAYKTHTE, ChIbpKaIH R. rosea.

Marchev A., Koycheva 1., Aneva 1., Georgiev M. 2020. Authenticity and quality evaluation
of different Rhodiola species and commercial products 2 based on NMR-spectroscopy and
HPLC. Phytochemical Analysis, 31(6): 756 — 769, [IF: 3.373, Ql.
https://analyticalsciencejournals.onlinelibrary.wiley.com/doi/abs/10.1002/pca.2940

The authenticity and quality of Rhodiola rosea products are increasingly compromised by
adulteration with other Rhodiola species, creating important challenges for quality control
and consumer safety. This study aimed to develop a reliable analytical platform for
qualitative and quantitative assessment of characteristic metabolites in three Rhodiola
species—R. rosea, R. kirilowii, and R. crenulata—as well as in commercial products
marketed as R. rosea-based preparations.

The proposed approach combined one- and two-dimensional NMR-based metabolomics,
HPLC-UV quantification, and multivariate statistical analysis (OPLS-DA) in order to
identify species-specific metabolite profiles and evaluate product authenticity. The results
demonstrated that R. rosea is characterized by high levels of rosavins, whereas R. crenulata
exhibits a distinct metabolite pattern. Of particular importance was the identification of the
coumarin crenulatin exclusively in R. crenulata, which makes it a suitable marker for
detecting adulteration in commercial R. rosea products.

NMR analysis revealed the presence of crenulatin in two of the analysed commercial
products, indicating adulteration with R. crenulata. HPLC quantification further showed
substantial discrepancies between the labelled and experimentally determined contents of
salidroside and total rosavins. In fewer than one quarter of the tested products were the
declared concentrations of these characteristic compounds confirmed, while many products
contained either markedly lower or higher amounts than indicated on the label.

The study demonstrates that the combined NMR-HPLC platform is an effective tool for
phytochemical characterization, authentication, and quality control of Rhodiola raw
materials and commercial products. The approach is applicable across different stages of the
production chain and provides a valuable basis for detecting adulteration and improving the
standardization of R. rosea-based preparations.

skeksk
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Ne 20

MeTa00710MHO npO(]mepaHe ¥ OMOJIOTMYHHU CBOICTBA HA CKCTPAKTH OT KOPCHU HaA
aBa Buaa Asphodelus — A. albus i A. aestivus

buonornunuaT moteHnman Ha BuaoBere oT pox Asphodelus mpean3BHKBa HapacTBallg
UHTEPEC, HO XUMHUYHHAT ChCTaB M (hapMaKOJIOTUUYHUTE CBOWCTBA TP PEAMIAa TAKCOHU BCE
OllIe ca HEeJAOCTaThbuHO U3sICHEHU. HacTosImIOTO M3CieBaHe pasriiexk/a aHTHOKCHIaHTHATA
AKTUBHOCT, CH3UMHO-UHXUOUTOPHUSI TOTCHIMAT 1 METa0OJIOMHUS PO Ha EKCTPAKTH OT
Kopenu Ha 1Ba Buga — Asphodelus albus u A. aestivus, mosy4enu ¢ pa3inyHH 110 HOIAPHOCT
pasTBOpH.

buonornyHata OICHKA IOKa3Ba SICHO W3Pa3CHH pa3iHyMs KaKTO MEXIY OTICITHHTE
eKCTPaKTH, Taka U MeXIy JaBara Buia. Cpeja u3cieIBaHUTE IPOOU TUXJIOPOMETaHOBUTE U
STUJIALICTATHUTE CKCTPAaKTU OT KopeHu Ha A. albus mposBsBaT Haii-CHJIHA CIIOCOOHOCT 3a
HeyTpaJu3upaHe Ha CBOOOIHHU paJliKali, KOETO ChOTBETCTBA HA TI0-BUCOKOTO ChIbPKaHUE
Ha o0 QeHonHM chequHeHUs. Hapen ¢ ToBa eKCTpakTUTE M OT JABaTa BHJA MOKa3BaT
OTYCTIIMBAa HMHXHOUTOPHA AaKTUBHOCT CHPSIMO THPO3WHA3a W JIMIAa3a, KOETO OdYepTaBa
HNOTCHIMAHO 3HAYCHHWE MPU CHCTOSHUS, CBBP3aHH C KOXKHA XHIICPIHUIMEHTAlUS U
3aTIBCTABAaHE. AKTHBHOCTTa CIHpPSAMO XOJIMHECTEpa3sHUTe W CH3MMHTE, Y4YacTBAlH B
pasrpakIaHeTO Ha BBIJICXHIPATH, € MO-yMEpeHa M Bapupa B 3aBHCHUMOCT OT BHJA U
U3M0JI3BAHUS Pa3TBOPUTEI.

UHPLC/Orbitrap MS ananu3bT paskpuBa OoraT XUMHYEH MNpOQWI, ITOMHHUPAH OT
(GraBOHOUIM, AHTPAXWHOHM W (eHoaHHM KuceauHU. OCOOCHO CBIIECTBEH pe3yiTar e
yCTaHOBsIBAaHETO Ha anouH A, anouH B u anoesun B m3cnenBanute BugoBe Asphodelus,
KOETO ce chOoOIIaBa 3a MbpPBH BT M3BBH poj Aloe. MHOrOBapHaHTHUST CTATHCTHYECKU
aHaJIN3 MMOTBBPIK/IaBa ChIICCTBCHUTE PA3JIMYMs MKy 1BaTa BUa KAKTO M0 OTHOLICHHUE HA
XUMHYHASL TpodUI, Taka W Ha OWOJOTMYHATA AKTUBHOCT, KaTO AHTHOKCHUIAAHTHHST
NOTeHIMAl W HMHXMOMPAHETO HA €H3MMa THPO3WHAa3a CE€ OTKPOSBAT KaTo Haif-BaKHU
OTJIMYHUTEITHH XapaKTEPUCTHUKH.

N3cnenBaneTo npeaocTaBs HOBU JaHHU 3a PUTOXMMHUYHOTO pa3sHOOOpa3ue U OMOIOrMYHUS
noteHnuan Ha kopenute Ha A. albus u A. aestivus. Tlomy4yeHuTe pe3ynTaTtd MOIKPEIST
3HAYEHHETO Ha Te3HM BUJIOBE KaTO MEPCIEKTHBHU M3TOYHMIIU HA MPUPOIHU CHEIUHECHUS C
AQHTUOKCUAAHTHO M CH3MMHO-MHXMOMTOPHO JEHCTBHE W OYEepTaBaT BB3MOKHOCTH 32
Obaemnio pa3BUTHE HAa PapMaleBTUYHHU TPOTYKTH.

Lazarova 1., Zengin G., Ibrahime S., Aneva I., Uysal S., Picot C., Aktumsek A., Bouyahya
A., Mahomoodally F. 2020. Metabolomics profiling and biological properties of root extracts
from two Asphodelus species: A. albus and A. aestivus. Food Research International, 134:
109277. IF: 6.475, Q1

The pharmacological potential of Asphodelus species has attracted growing interest, yet the
biological properties and metabolite composition of several taxa remain insufficiently
characterized. This study investigates the antioxidant capacity, enzyme inhibitory activity,
and metabolomic profile of root extracts from two species, Asphodelus albus and A. aestivus,
obtained using solvents of different polarity.

The biological evaluation demonstrated marked differences between extracts and species.
Among all tested samples, the dichloromethane and ethyl acetate extracts of A. albus roots
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showed the strongest radical scavenging and reducing activity, which was consistent with
their higher total phenolic content. At the same time, extracts from both species displayed
notable inhibitory effects against tyrosinase and lipase, indicating potential relevance for the
management of hyperpigmentation and obesity-related disorders. The activity against
cholinesterases and carbohydrate-hydrolysing enzymes was more moderate and variable
depending on the extraction solvent and species.

UHPLC/Orbitrap MS analysis revealed a chemically rich profile dominated by flavonoids,
anthraquinones, and phenolic acids. Of particular significance was the identification of aloin
A, aloin B, and aloesin in the investigated Asphodelus species, reported here for the first time
outside the genus Aloe. Multivariate analysis further showed that the two species differ
substantially in their biological and chemical patterns, with antioxidant activity and
tyrosinase inhibition contributing most strongly to their discrimination.

Overall, the study provides new evidence for the phytochemical diversity and bioactive
potential of A. albus and A. aestivus roots. The findings support their value as promising
sources of natural compounds with antioxidant, enzyme inhibitory, and potential phyto-
pharmaceutical applications, while also laying the groundwork for future investigations into
their pharmacological relevance and possible therapeutic use.
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E¢extn or npuema Ha Cynara scolymus L. BbpXy aHTPONIOMETPHYHHUTE NMOKA3ATEJIN:
cHCTeMaTH4eH 0030p 1 1030BO-0TTOBOPEH MeTA-AHAJIN3 HA KJIMHUYHU NPOYYBAHUS

HanuuHure KIMHUYHU TIPOYyYBAaHHMS IPEJCTaBAT INPOTUBOPEYMBU JaHHU OTHOCHO
BiussHuero Ha Cynara scolymus L. Bepxy aHTpomomerpuynute mokazatenu. C 1en
U3SCHSBAHE HAa TO3U BBIPOC € MPOBEIEH CUCTEMAaTH4eH 0030p U 1030BO-OTTOBOPEH METa-
aHaJIN3, HACOYEH KbM OLIEHKA Ha e(EeKTUTEe OT IpHeMa Ha apTHUILIOK BbPXY OCHOBHU
AHTPOIIOMETPUYHU ITapaMETPH.

B ananun3za ca BKIIOYEHU KOHTPOJIMPAHU KIMHUYHH MPOYYBaHUsA ¢ 00110 588 yyacTHUIM, B
KOMTO € OLIEHEHO Bb3/ICHCTBUETO HA apTUILIOKA BBPXY TEJIECHOTO TEIJI0, MHJEKCa Ha TeleCcHa
Maca UM oOHMKoJKaTa Ha TanmusaTa. OOoOLIeHUTe pe3ynTaTd Mokas3Bar, ye mpuemsbpT Ha C.
scolymus Boau 10 CTATHCTHYECKU 3HAUMMO HaMallsIBAHE Ha OOMKOJIKATA Ha TAUsITa, TIOKATO
[0 OTHOIIEHHE Ha TEJIECHOTO TerJI0 M MHJAEKCa Ha TeJleCHa Maca He Ce YCTaHOBsBa OOl
3HaYMM eQeKT. Jl030BO-OTTOBOPHHUAT aHaIM3 CHINO HE IOKa3Ba 3HAYMMa HEJIMHEWHa
3aBHCHMOCT MEXKIY /103aTa U IPOMEHHUTE B TETIIOTO.

[TonrpynoBuTte aHaian3u NOKa3Bar, 4e €PeKTHT OT MprUeMa Ha apTULIOK MOXE /1a 3aBUCH OT
KIIMHUYHUTEC XapaKTCPUCTUKU HAa U3CIICABAHUTEC MOITyJIalluN. HO-CHGHI/IEU'IHO, IIpH MareHTH
C apTepualHa XUMEPTOHUS € YCTAaHOBEHO CTATUCTHYECKM 3HAUYMMO HaMajsBaHe Ha
TEJIECHOTO TEIJIO, JTOKaTO MpHM OCTaHAIMTE Ipynu nojaolOeH edekT He e jaokazaH. Tosa
npeamnonara, ue Bp3aeicTeueTo Ha C. SCOlymus BbpXy aHTPONOMETPHYHHUTE MOKA3aTENH €
KOHTEKCTYaJTHO 00YCIIOBEHO U BEPOSATHO MO-U3Pa3€HO MPHU ONpPEAETICHN METa0OTUTHH WU
KIIMHUYHHU CBCTOAHUS.
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Karo msuto u3ciieqBaHeTO MOKa3Ba, 4€ NMPUEMBT Ha APTHUIIOK MOXKE Ja JIONPHUHACA 3a
HaMaJsiBaHe Ha a0IOMMHAIHOTO 3aTIbCTABAHE, OTPA3€HO Upe3 NOHUKaBaHe Ha OOMKOJIKATa
Ha TAJINATA, HO HE MPOSBSIBA YCTOMUUB 001 €PEeKT BHPXY TEIECHOTO TETJIO MU MHIEKCA Ha
TenecHa Maca. IlomuepraBa ce HEOOXOAMMOCTTa OT IMO-MamaOHM U J00pe IUIaHUpPaHU
KIMHUYHA TPOYYBAHHUA C TO-ABIra MPOIABDKUTEIHOCT M TO-A00pe CTaHIapTU3UPaHU
peXHUMH Ha IPHIIOKEHHE, 32 J1a CE OLICHHU M0-TOYHO MAcToTO Ha C. scolymus B koHTposa Ha
TEJIECHOTO TErJI0 U METaOOJIMTHOTO 3/IPaBE.

Hemati N., Venkatakrishnan K., Yarmohammadi S., Moradi M., Moravejolahkami A., Hadi
A., Moradi S., Aneva 1., Farzaei M. 2021. The Effects of Supplementation with Cynara
scolymus L. on Anthropometric Indices: A Systematic Review and Dose-response Meta-
analysis of Clinical Trials. Complementary Therapies in Medicine, 56: 102612. IF: 2.446,

Ql.

Clinical studies evaluating the effects of Cynara scolymus L. on anthropometric indices have
yielded inconsistent findings. To clarify this issue, a systematic review and dose-response
meta-analysis of randomized controlled trials was conducted to assess the impact of
artichoke intake on body weight, body mass index, and waist circumference.

The analysis included clinical trials involving a total of 588 participants. The pooled results
demonstrated a statistically significant reduction in waist circumference, whereas no overall
significant effect was observed for body weight or body mass index. Dose-response analysis
likewise did not reveal a significant non-linear association between the administered dose
and changes in body weight or BMI.

Subgroup analyses suggested that the effects of artichoke intake may partly depend on the
clinical characteristics of the studied populations. In particular, a statistically significant
reduction in body weight was observed in hypertensive patients, while such an effect was
not confirmed in the remaining groups. These findings indicate that the influence of C.
scolymus on anthropometric indices may be context-dependent and potentially more
pronounced under specific metabolic or clinical conditions.

Overall, Cynara scolymus L. intake may contribute to the reduction of abdominal adiposity,
as reflected by decreased waist circumference, but does not appear to exert a consistent
overall effect on body weight or body mass index. Further large-scale and methodologically
robust clinical studies are needed to define more precisely the role of artichoke in weight
management and metabolic health.
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IHorenunannusat tepanesTudeH edpext Ha PHK unTepdepenuusita m npupoaHurte
npoayktu npu COVID-19: 0630p BbpXy KOPOHABHPYCHHTE HH(peKunun

[TosBara Ha SARS-CoV-2 mnomuepra HeoOXoIuMOCTTa OT €(QEKTHUBHH TEparneBTUYHU
CTpPaTeTMH, HACOYEHM E€IHOBPEMEHHO KbM BHpYCHAaTa peIUIMKalMs H  KbM
B3aMMOJICHCTBUATA MEXAYy BUpyca M rocrompueMHuka. Hactosmusat o030p pasriexnaa
norenuuana Ha PHK unTepdepennusta u npuponHuTe MpoayKTH KaTo AOIMBJIBAILU CE
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antuBupycHu mnoaxomau mnpu COVID-19, karo chimeBpeMeHHO 00001aBa OCHOBHHU
OMOJIOTUYHU OCOOCHOCTH Ha KOPOHABUPYCHUTE, PEJICBAaHTHH 3a TEPANleBTUUHO Bb3/CHCTBUE.
B crarusara ca mnpeacrtaBeHHM TeHOMHAaTa OpraHU3alsl, PEIUTUKALMOHHUSIT UKD,
CTPYKTYpPHUTE ¥ HECTPYKTYPHHTE OCITHIIM M MEXaHM3MHUTE Ha NATOTCHHOCT TIpU
KOpPOHABUPYCHUTE, C akleHT BpXy SARS-CoV-2. Ha Tta3u ocHOBa ca 00CHJICHU OCHOBHHTE
TEpaNeBTUYHU MUIICHH, BKJIIOYUTEIHO HABJIM3aHETO B KJETKaTa 4pe3 spike OenTbka,
B3aumogeiicteuero ¢ ACE2 m TMPRSS2, aktuBHOCTTa Ha Xenuka3ara, BUPYCHHUTE
nporeasu 3CLpro u PLpro, pyHkiusaTa Ha Hykineokancuaaus o6entbk 1 PHK-3aBucumara
PHK nonumepasa.

Oco0eHo BHUMaHUE € OT/IEIICHO Ha IPUPOJIHU ChEAMHEHUS C YCTAHOBEH WM MperoaaraeM
AHTUBUPYCEH MOTCHIINA, BKIIFOUUTEIHO (DIIaBOHOUIM, TOTU(GEHOIHU, aHTPAXUHOHU U APYTH
(duTOXUMUKATH, CIIOCOOHU J1a BB3JICHCTBAT BHPXY HABIU3aHETO HAa BUpYycCa, MpOTea3HaTa
AKTUBHOCT, T€HOMHATA PEIUIMKAlKA WIM BB3MNAIMTEIHUS OTTOBOP Ha TOCTONPHUEMHHKA.
Cpen oOChACHHTE TICPCIICKTUBHH MOJICKYJIM Ca €MOAWH, KypPKyMHH, HapWHTHH,
HAPUHTEHUH, CeMUTaJIOKaTeXWH TallaT, KBEPIETHH, pPECBEpaTosl, KOUTO I[IOKa3Bar
BB3MOKHOCT 32 Bb3CHCTBHE BbPXY pa3iInuHu MosieKyIHH MulieHu. [Tapanenno ¢ roa PHK
untepdepennuaTa, 6azupana Ha SiRNA u miRNA, e mpeacraBeHa Kato MOTEHIUMAJICH
MHCTPYMEHT 3a MOTHCKaHE EKCIIpecHsTa Ha KJIYOBU BHUPYCHM T€HH, ydacTBallkd B
perIMKaIusTa, Crao0sBaHeTO U MaTOTeHHOCTTa Ha BUpYcCa.

O6o6mennte naHHM mokasBatr, 4e kakto PHK wuuTepdepeHumsiTa, Taka u NpUpOTHUTE
IPOAYKTH MpeJyiaraT pa3HoOOpa3Ha OCHOBA IO OTHOILIEHHWE HAa MEXaHU3Ma Ha JIEHCTBUE 3a
pa3paboTBaHETO HAa HOBM AHTUKOPOHABHUPYCHH MOAXOAHM. Makap 3HA4YMTENIHA 4YacT OT
HaJUYHUTE JIOKA3aTEJICTBA Ja Ca BCE OIIe MPEAKIMHUYHHU, TE3W CTpaTeruu OYepTaBaT
oOemraBaiia Hacoka 3a Opemo TepamneBTHUHO pasutue npu SARS-CoV-2 u cpoanu
KOPOHABUPYCHU UH(EKIINU.

Kalhori M.R., Saadatpour F., Arefian E., Soleimani M., Farzaei M.H., Aneva I., Echeverria
J. 2021. The potential therapeutic effect of RNA interference and natural products on
COVID-19: A review of the coronaviruses infection. Frontiers in Pharmacology -
Ethnopharmacology. IF: 5.81. Q1.

The emergence of SARS-CoV-2 has highlighted the urgent need for effective therapeutic
strategies capable of targeting both viral replication and host—virus interactions. This review
examines the potential role of RNA interference and natural products as complementary
antiviral approaches in the context of COVID-19, while also summarizing key biological
features of coronaviruses relevant to therapeutic intervention.

The review outlines the genomic organization, replication cycle, structural and non-
structural proteins, and pathogenic mechanisms of coronaviruses, with particular emphasis
on SARS-CoV-2. On this basis, it discusses current therapeutic strategies directed against
major viral and host targets, including spike protein-mediated entry, ACE2 and TMPRSS2
interaction, helicase activity, viral proteases such as 3CLpro and PLpro, nucleocapsid protein
function, and RNA-dependent RNA polymerase.

Special attention is given to natural compounds with documented or predicted antiviral
potential, including flavonoids, polyphenols, anthraquinones, and other phytochemicals
capable of interfering with viral entry, protease activity, genome replication, or host
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inflammatory responses. Compounds such as emodin, curcumin, naringin, naringenin,
epigallocatechin gallate, quercetin, herbacetin, resveratrol, and baicalein are discussed as
promising candidates acting on multiple molecular targets. In parallel, RNA interference
strategies based on sSiRNAs and miRNAs are presented as potential tools for suppressing the
expression of essential viral genes involved in replication, assembly, and pathogenicity.
Taken together, the available evidence suggests that both RNA interference and natural
products offer a mechanistically diverse basis for the development of novel anti-coronaviral
therapies. Although much of the evidence remains preclinical, these approaches provide a
valuable conceptual framework for future therapeutic development against SARS-CoV-2
and related coronavirus infections.
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Tribulus terrestris u 3ApaBeTo Ha )KEHCKATA PENPOAYKTHBHA CHCTEMA: HSVIOCTEH
0030p

Tribulus terrestris L. ¢ 100pe mo3HaTo pacTeHHE B TPaJUIMOHHATA MEIUIIMHA ChC CBOCTO
NPUIOKEHNUE TIPU PENPOAYKTHBHUA HApYUICHHs, HO BB3IACHCTBHETO MY BBPXY JKEHCKATa
PENPOAYKTHBHA CHCTEMa € 3HAUYUTEIIHO 110-C1a00 U3CIIEABAHO B CPaBHEHHE C €PEKTUTE My
npu MbkeTe. HacTosSImusT 1s10cTeH 0030p aHATM3Upa HATMYHUTE JIAHHH 33 BIMSIHUETO Ha
T. terrestriS ¥ HEroBUTE BTOPUYHH META0OJIUTH BBPXY Pa3IMYHH aCICKTH Ha JKCHCKOTO
PENPOIYKTUBHO 3]IpaBe, BKIFOUUTEIHO (QYHKIUATA HA SHYHHUIIUTE, MATOYHATA aKTUBHOCT,
CHHIpOMAa Ha TMOJUKUCTO3HUTE SIMYHWIIA, CHMITOMHUTE Ha MEHONay3aTa W
XOPMOHO3aBHCUMHUTE HEOTUIA3HH.

OO06o06mieHnTe JaHHM TOKa3BaT OJIArONPHUSTHO BJIMSHUE BBPXY XUCTOJOTUYHHUTE
XapaKTepUCTHKH Ha SHYHUIUTE M MarkaTta, IMOJANoMara€e Ha (OJHKyJIOreHe3ara u
OBYJIAIMATA, TIOA0OPSIBAHE HA MIPOSIBUTE MTPU CUHIIPOM Ha TOJIUKUCTO3HUTE SHYHUIIH, KAKTO
¥ MHXWOWTOPHA aKTUBHOCT CHPSAMO KJIETHYHH JMHUH Ha OBAPHAJICH KaPIITHOM.

Oco0eHO BHMMaHHE € OT/ENEHO Ha (UTOXMMHUYHATA OCHOBA Ha Te3UW e(EeKTH, KaTo
NPOTOTUOCIMHBT, CTEPOUICH CAllOHUH, € Pa3IIekJaH KaTO OCHOBEH aKTHMBEH KOMITOHEHT
Ha pactenuero. [IpeamonaraeMuTe MEXaHU3MHU BKJIFOUBAT MOJAYJIMpPaHEe HAa TOHAJIOTPOIHH-
PUJIM3HHT XOPMOHA U JTyTSHHHU3UPAIUSI XOPMOH, Bb3MOXKHO BIIMSHHE BBPXY MeTaboIn3Ma
Ha JICXUPOCHHAHAPOCTEPOHA, BB3JCHCTBHE BBPXY CHIOKPHHHO-UYBCTBUTCIHH THKaHH,
KaKTO M peryJjanus Ha npoiudepalmsara 1 arnonro3ara B TYMOPHH KJIETKH.

KaTto msio HamuMuHWTE JaHHU ouyepTaBaT 1. terrestriS xaTo MepCreKTUBHO pacTeHHE C
NOTCHIIUATHO MPUJIOKEHHE B PA3JINYHU HAMIPABJICHHUS HA )KEHCKOTO PEIPOIyKTUBHO 3/IpaBe.
ChILeBpeMEHHO JOKa3aTeJCTBeHaTa 0a3a OCTaBa XETEPOTeHHa, a B HSKOM O0JacTH |
OTpaHMYCHAa, KOETO Hajlara MpPOBEXKJAHETO Ha I0-33JbJ00YCHN EKCIEPHUMEHTAIHU U
KJIMHUYHY U3CIIeIBaHHS 3a T0-TOYHA OIICHKa Ha €()EeKTUBHOCTTA, MEXaHU3MUTE Ha JICHCTBUE
U 0e30MacHOCTTa.
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Ghanbari A., Akhshi N., Nedaei S., Mollica A., Aneva 1., Qi Y., Liao P., Darakhshan S.,
Farzaei M., Xiao J., Echeverria J. 2021. Tribulus terrestris and female reproductive system
health: A comprehensive review. Phytomedicine, Elsevier, 84, IF: 5.34. Q1.

Tribulus terrestris L. is widely known for its traditional use in sexual and reproductive
health, yet its effects on the female reproductive system have been considerably less explored
than those on male reproductive function. This comprehensive review evaluates the available
evidence on the influence of T. terrestris and its secondary metabolites on female
reproductive health, with emphasis on ovarian function, uterine activity, polycystic ovary
syndrome, menopausal symptoms, sexual dysfunction, and hormone-dependent cancers.
The collected evidence suggests beneficial effects on ovarian and uterine histology, support
of follicular development and ovulation, improvement of symptoms associated with
polycystic ovary syndrome, enhancement of sexual desire and satisfaction in
postmenopausal women, and inhibitory activity against ovarian and breast cancer cell lines.
Particular attention is given to the phytochemical basis of these effects, especially to
protodioscin, a steroidal saponin considered the major active constituent of the plant. The
proposed mechanisms include modulation of gonadotropin-releasing hormone and
luteinizing hormone pathways, possible effects on dehydroepiandrosterone metabolism,
stimulation of endocrine-sensitive tissues, and regulation of apoptotic and proliferative
processes in tumor cells.

Overall, the available data indicate that T. terrestris has promising potential in several
aspects of female reproductive health. At the same time, the evidence remains heterogeneous
and in some areas limited, highlighting the importance of further rigorous experimental and
clinical investigations to clarify efficacy, mechanisms of action, and safety.
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EdexTn 0T KOMOMHMPAHOTO NPHUJI0KEHHE HA eKCTPAKT OT JIUCTA HA APTUIIOK C
MeT(dopMuH 1 BUTaMHH E npu manuenTn ¢ HeaJIKoXo1Ha YepHOAPOOHA cTearo3a:
PAHIOMHU3MPAHO KJIMHUYHO NIPOyYBaHe

Heankoxonnata uepHOApoOHa cTearo3a € IIMPOKO pa3mpOCTPaHEHO MeTabOIUTHO
4epHOAPOOHO YBpEXKJaHe, KOETO YEeCTO M3HCKBAa KOMIUIEKCEH TepaneBTUYEH IMOAXO/I.
Hacrosiioto panqoMu3supano KIMHUYHO MPOYYBAHE U3CJE/IBa JaJId €KCTPAKTHT OT JIUCTA
Ha apTUIIOK MOXKE Ja MOBUIIM €(EeKTHBHOCTTa HA KOHBEHIIMOHAJIHATA Tepamus IpH
MPUJIOKEHNE B KOMOMHAIMS ¢ METQOPMHUH WK BUTaMUH E mpu manueHTH ¢ yaTpa3ByKOBO
NOTBbPJCHA JUarHo3a.

B wuscnensanero ca BkimroueHHM 90 BB3pacTHM NALUEHTH, Pa3NpElEICHH Ha CIy4acH
OpPUHIUI B TpU 12-CeAMHYHU TepaneBTUYHU pexuma: MmerdgopmuH c BuTtamuH E,
METGOPMUH C EKCTPaKT OT JINCTa Ha apTHUIIOK M BUTaMUH E C ekcTpakT oT jucra Ha
aptuiiok. EdexkTuBHOCTTA Ha JICUEHHETO € OIEHEeHa 4Ype3 4YepHoApoOHa exorpadus,
AHTPONIOMETPUYHU TOKa3aTeJd U OMOXMMHUYHU MapaMeTpH, BKIIOYUTEHO YEPHOAPOOHU
€H3UMHU, JIMMUJEH NpoQuil, KpbBHA III0K03a Ha IJ1aJHO U UHCYJIUH.
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U B TpuTe IpynH € YCTAHOBEHO CTATHCTUYECKH 3HAYMMO MOHIKEHUE HAa CEpyMHHUTE HUBA
Ha aJlaHMHaMUHOTpaHcdepa3a U acnapraTamuHoTpaHcdepasa. Exorpadcekure pesynratu
MOKa3BaT CHUIECTBEHO MOJ00pPEHHE B CTEIIEHTA Ha CTEaTro3aTa, KaTo JeNIbT Ha MalUueHTUTE
0e3 JaHHU 3a MacTHO HAaTpyNBaHE B 4YepHUs Apo0 HapacTBa Hal-OTYETIMBO B IPYIUTE,
MOJTy4aBaji apTUIIOK B KOMOUHaIMs ¢ MeThopMuH win ButamMuH E. MHIEKChT HA TenecHa
Maca HaMaJIsIBa 3HAYMMO BbB BCUUKH IPYIIH, @ HAKOU OT Hal-OJIaronpusiTHUTE METa0OTUTHH
IIPOMEHU ce HabIogaBaT MPU CXEMHTE, BKIIOYBAIIM apTUIIOK — mnoBuiieHne Ha HDL-
XOJIecTeposia B rpymata ¢ METQOPMUH M apTULIOK U TO-W3pa3eHO MOHIKEHHE Ha
TPUTIHULEPUIUTE B FpynaTa ¢ BuTaMuH E 1 apTuiok.

OUTOXUMUYHUAT aHAJIM3 Ha U3MOJ3BAHUS EKCTPAaKT YCTAaHOBABA HAJMYMETO Ha
XJIODOT'€HOBA KHUCEJIHMHA, KadeeHa KuceianHa (M HEWHH MPOM3BOJHU) U JIyTCOJHMHOBH
TJIMKO3H/IN, KOETO MOAKpEIis HaOII0JaBaHUTE XCMATONPOTEKTUBHU H METAOOIMTHU €(PEKTH.
[TosrydyenuTe pe3yaTaTH MOKa3BaT, Y€ €KCTPAKTHT OT JIMCTAa HAa apTHUIIOK MMa MOTEHIMAI
KaTo II0JIe3HAa JONMbJBAIla Tepamus KbM CTAaHIAPTHOTO JI€UEHUE IPU MalMUEeHTUH C
HEAJIKOXOJIHA YePHOPOOHA cTeaTo3a.

Majnooni M., Ataee M., Bahrami G., Heydarpour F., Aneva 1., Farzaei M., Ahmadi-Juoibari

T.. 2021. The effects of co-administration of artichoke leaf extract supplementation with
metformin and vitamin E in patients with nonalcoholic fatty liver disease: A randomized
Clinical Trial, Phytotherapy Research 35(11): 6324 — 6334, IF: 5.878, Q1.

Nonalcoholic fatty liver disease is a highly prevalent metabolic liver disorder that often
requires multifaceted therapeutic management. This randomized clinical trial investigated
whether artichoke leaf extract could enhance the effects of conventional treatment when
administered in combination with metformin or vitamin E in patients with
ultrasonographically confirmed nonalcoholic fatty liver disease.

Ninety adult patients were randomly assigned to one of three 12-week treatment regimens:
metformin plus vitamin E, metformin plus artichoke leaf extract, and vitamin E plus
artichoke leaf extract. Treatment efficacy was evaluated through liver ultrasonography,
anthropometric assessment, and biochemical analysis, including liver enzymes, lipid profile,
fasting blood glucose, and insulin levels.

A significant reduction in serum alanine aminotransferase and aspartate aminotransferase
was observed in all treatment groups. Liver ultrasonography also demonstrated significant
improvement in hepatic steatosis, with an increased proportion of patients reaching grade 0,
particularly in the metformin—artichoke and vitamin E—artichoke groups. Body mass index
declined significantly in all groups, while some of the most favorable metabolic changes
were associated with the artichoke-containing regimens, including increased HDL-
cholesterol in the metformin—artichoke group and greater triglyceride reduction in the
vitamin E—artichoke group.

Phytochemical analysis of the artichoke extract identified chlorogenic acid, caffeic acid and
its derivatives, caffeoylquinic acid glucoside, and luteolin glycosides among its principal
constituents, supporting the hepatoprotective and metabolic effects observed. The findings
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indicate that artichoke leaf extract may represent a useful adjunct to conventional therapy in
patients with nonalcoholic fatty liver disease.
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3a penpoaykTuBHMS MOTeHUHAJI HA Primula veris L. (Primulaceae): emOpuosiornanu
0C00E€HOCTH, KM3HECIIOCOOHOCT HA Mpallena U ceMeHaTa, TeHeTUYHO pa3Hoo0pa3ue

Hacrosimoro wu3cnenBane pasriiexja penpoAyKTUBHUS MOTEHIMAN Ha OBJIrapcku
nomynamuu Ha P. Veris upe3 nHTerpupan aHajau3 Ha eMOPHOJIOTHYHUTE OCOOCHOCTH, HAYNHA
HAa pa3MHOXKaBaHE, JXU3HECIIOCOOHOCTTAa Ha TMpaliella W CEMEHara, W TEeHETUYHOTO
pazHooOpasue.

Pesynrarure moka3par, 4e BHABT € NPEIUMHO aM(PUMHMKTHYEH W AUIUIOMJIEH, C SICHO
u3pa3zeHa IUCTWINA, KOSITO OJarompusaTCTBa KPbCTOCAHOTO ompamiBaHe. [Ipamuunure ca
TETpaclOpaHrMaTHH, CTEHaTa KM C€ pa3BuBa MO JUKOTWIEAOHEH THUI, a
MUKpOCIIOpPOTeHe3aTa MPOTHYa HOPMAJHO, KAaTo B pe3ydrar ce (QopMUpar MpeaIuMHO
TCTpaAu MW ABYKICTBYHH 3PCIIM IMPAITHUKOBHU 3bpHA. CeMembIKATE ca AHATpPOITHH,
TEHHUIOLCIIaTHHU " 6I/IT€FMI/I‘-IHI/I, a 3apoJguiiHaTa TOp6I/I'-IKa CC pasBuBa 110 MOHOCIIOPHHA
Polygonum-tun. Cnen aBoitHOTO orutokaane ce hopmupar 3apoauii ot Caryophyllad-tumn
Y IIbPBOHAYAITHO siApeH eHaocrepM. Cpelt mo-ChIeCTBEHUTE HAXOIKHU Ca PA3BUTHETO HA JIBA
¢bubpo3HU closi B €HIOTENHs Ha MpAIIHUKOBAaTa CTeHa M 00pa3yBaHETO Ha XHMIIOCTa3a B
xaJlazajHaTa 4yacT Ha CeMeIbIIKaTa.

buonornyHuTe OLIEHKM YCTAaHOBSIBAT MHOTO BHCOKAa KH3HECHOCOOHOCT Ha Mpaiiena B
U3CIIEIBAHUTE TOMyNIanuu — Haja 95%, HO M3KIIIOYUTENHO HHUCKA YKU3HECIOCOOHOCT Ha
ceMeHaTa OT eCTeCTBEeHW Haxoauia — eaBa 2-4%. 3a pa3nuka OT TOBa, CEMEHarTa,
MMOJIYYCHH OT paCTCHUSA, OTTJIICKIAHN B €X situ yCJIOBUs, ITOKA3BaT 3HAYUTCIIHO ITO-BHCOKaA
YKU3HECTIOCOOHOCT — OT 68% 110 76%, KOETO MmouepTaBa CHIIHOTO BIUSHUE HA YCIIOBUSITA
Ha cpejlaTa BbPXY Y3pPSBAHETO HA CEMEHATa U PEIPOTYKTUBHUS yCIIEX.

['eHeTHYHUAT aHaMM3 pa3KpUBa CPAaBHUTEIHO BHCOKO HHMBO Ha pa3HooOpasue B
W3CIIE/IBAHUTE TOIMYJIAlUY, CbOTBETCTBAIIO HA KPBCTOCAHOTO Pa3MHOXKAaBaHE, XapaKTepHO
3a TUCTHJIHHTE BUAOBe OT poxa Primula. B 0600ienue, n3cieaBaneTo mpeaocTaBsi HOBU
CBHIIECTBEHU JAHHU 3a PENpoayKTHBHATa Ouojorus Ha P. VeriS um mokasBa, 4e BBIPEKH
OTrpaHHuYEHaTa KMU3HECTIOCOOHOCT Ha CeMEHAaTa B €CTECTBEHU YCIOBHS, BUABT MPHUTEKaBA
3HAUUTENIEH PENpPOJYKTUBEH MOTEHIUAI U MOXKE YCIIEIIHO Ja ObJe KyJATHUBUPAH €X situ ¢
IIeJT OTIa3BaHe M M3IIOJI3BAHE KATO JIEYEOHO PacTeHHE.

Yankova-Tsvetkova E., Yurukova-Grancharova P., Aneva |., Zhelev P. 2021. On the
Reproductive Potential in Primula veris L. (Primulaceae): Embryological Features, Pollen
and Seed Viability, Genetic Diversity. Plants 2021, 10, 1-16, IF: 3.935, Q1.
https://www.mdpi.com/2223-7747/10/11/2296

ToBa n3cnenBaHe pas3riexaa penpo yKTHBHHS MOTEHLIMANI Ha OBJITapCKUTE MOMYJaluy Ha
P. veris upe3 wWHTerpupaH aHaIW3 Ha EMOPHOJIOTMYHUTE OCOOCHOCTH, HAYMHA Ha
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pa3sMHOXKaBaHe, YKM3HECITIOCOOHOCTTAa Ha TOJICHA M CEMEHaTa, KaKTO W Ha TeHETUYHOTO
pazHooOpasue.

P€3y.HTaTI/ITC ImokKasBar, 4€ BUALT € IMPCAUMHO aM(l)I/IMI/IKCGH U JUIIIIOMACH, C JUCTUIIHHU
[[BETOBE, KOWTO OJarompusTCTBaT KPBCTOCAHOTO oOmpamiBaHe. [lpamHunure ca
TETPACIIOPAHTHATHU, PAa3BUTHUETO HA CTCHATa WM CleJBa JBYCEMEJICIHHS THII, a
MHUKPOCIIOpPOTeHe3aTa IpoTHYa HOPMAJTHO, KaTo BOJIM TJIAaBHO JI0 00pa3yBaHe Ha TETPAIU U
JBYKJICTBYHH 3pENU TIOJICHOBH 3bpHA. CEMEbIIKUTE ca aHATPOIHH, TCHYUHYIEIATHH U
OWTerMayHH, a 3apOUIIHATA TOPOUYKA Ce pa3BuBa o MoHOCcTOopHUS Polygonum-turm. Crex
JBOMHOTO OTUIOXKIaHe ce hopmupar 3apoauii ot Caryophyllad-tum u mspBOHAYAIIHO SIPEH
ennocrepM. Cpel mo-UHTEPECHUTE HAXOJIKU Ca Pa3BUTHETO Ha J1Ba ((UOPO3HU €HAOTEINEBU
CJIOSl B CTEHaTa Ha MpallHuKa ¥ (HOpMUpPAHETO HAa XWIIOCTa3a B XajlazajHara oOjacT Ha
CeMeITbIIKaTA.

buonornyHuTe OICHKM [OKa3BaT MHOTO BHCOKA JKHU3HECIIOCOOHOCT Ha IIOJICHa B
W3CIICIBAHUTE  TOMyJaluu, HaaBumasam@a 95%, HO  U3KIIOYUTEIHO  HHCKA
YKU3HECITOCOOHOCT Ha ceMeHaTa B MaTepuall, ChOpaH OT €CTECTBEHH TOIYJIAUA — €Ba 2—
4%. 3a paznuka OT TOBa, CEMEHATa, TIOJyYEHHU OT PACTEHUS, KyJTUBUPAHHU €X Situ, ITOKa3BaT
3HAYUTEIHO MO-BHCOKA JKU3HECIIOCOOHOCT — 0T 68% no 76%, KoeTo moKa3Ba CHIIHO
BJIIMSIHAE HA YCJIOBUSATA Ha Cpe/iaTa BbPXY Y3pSBAHETO HA CEMEHATa M PENpPOAYKTUBHUS
yCIiex.

['eHeTnyHUTE aHAIU3M T1IOKa3BaT CpPAaBHUTEIHO BHCOKO HHMBO Ha pa3zHooOpasue B
W3CJICIBAHUTE IIOIYJIAIMM, KOETO CBOTBETCTBA HAa KPBCTOCAHOOINpPAIIBAILATA CE
pENpOAyKTHBHA CHCTEMa, TUIIMYHA 3a MUCTHIIHHTE BHIoBe oT pox Primula. Karo wso,
pe3ysTaTuTe MPEJOCTaBAT BAXKHH HOBU JIAHHU 32 PENIPOIyKTHBHATA Ononorus Ha P. Veris u
MOKa3BaT, Y€ BBIPEKH OrpaHWYEHATa *XM3HECIIOCOOHOCT Ha CeMeHaTa IPH eCTECTBEHH
YCJIOBHS, BUABT IIPUTEKABA 3HAYUTEIICH PEIPOLYKTUBEH ITOTEHIMAT U MOXKE YCIELIHO Ja
ObJie KYJITHBHPAH €X Situ ¢ I1eJT Olla3BaHe M U3I0JI3BaHE KaTo JIEYeOHO PacTeHHE.

oKk
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Ouemca HA TOKCHYHOCTTA HA aBEPMEKTUHUTE NIPH ’KUBOTHH

ABEpPMEKTHHUTE ca Cpell HaW-IIMPOKO H3MOI3BAaHUTE AHTUIIAPA3UTHH CpPEICTBA BBHB
BEeTCpUHApHATA MEIUIIMHA M HWMaT ChIIECTBEH IPHHOC 3a KOHTPOJAa Ha HEMAaTO.H,
apTponoau u apyru napasutu. Hapen ¢ 6e3cnopHaTa UM TepaneBTHUHA €()eKTUBHOCT, BCE
IIOBEYEC JaHHMU ITOKa3BaT, Y€ TE31 ChbCNHCHUA MOT'aT J1a Hpe)II/I?;BI/IKBaT 1 KJIMHUYHO 3HAYNMU
TOKCUYHHM €(PEeKTH NpU JEeKyBaHUTE >KUBOTHH. Hacrosmmsr o030p mpeacraBs LsUIOCTEH
aHalIn3 Ha OCHOBHUTC TOKCHUKOJIOTHUYHU HpOfIBI/I, CBT)p3aHI/I (o} HpI/IHO)KeHI/IeTO Ha
ABEPMEKTUHUTE MIPU KUBOTHH, C aKI[EHT BbPXY MEXaHU3MHUTE Ha JCHCTBUE U aCTIEKTUTE Ha
0€30I1aCHOCTTA.

B cratusTta ca pasrienaHM OCHOBHUTE TPEACTABUTEIN HAa Ta3W TPyla, BKIFOYUTEITHO
UBEPMEKTUH, a0aMEKTHH, JOPAMEKTHH, CIPUHOMEKTUH M CEJIAMEKTHH, KAKTO U TEXHHST
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aHTHUIApa3UTeH MEXaHU3bM Ha JeHcTBUE upe3 B3auMmojehcTBue ¢ GABA-peunenTopute u
IJIyTaMaT-3aBUCUMHTE XJIOPHM KaHaid. Makap MMEHHO TO3M MEXaHH3bM Ja OINpeleis
BUCOKATa UM €(EeKTHUBHOCT CpEIILy IMapa3suTUTE, TOW € B OCHOBATA U HA Bh3MOKHU TOKCHYHHU
e(eKTH Ipu FOCTONPUEMHHKA, 0COOEHO MPH HAPYIIEHU (PU3NOIOTUYHU OapuepH, TOBUIICHA
YyBCTBUTEIHOCT UJIH MPOABIKUTEIIHA EKCIIO3UIIHA.

OO6oOmiennTe JaHHM — [OKa3BaT, Y€ ABEPMEKTUHUTE Morar Ja [peJu3BUKaT
HE(POTOKCHYHOCT, XETATOTOKCUYHOCT, HEBPOTOKCUYHOCT, PENIPOAYKTHBHA TOKCHYHOCT U
CHJIOKPUHHU HapyLIeHUs TNPH Pa3IWYHA >KUBOTUHCKH BHJO0Be. OmMcaHWUTEe TNPOSBU
BKJIIOUBAT CTPYKTYPHH M (YHKIMOHAJIHHM YBpEXIaHHsS Ha ObOpennTe M 4epHHUs IpoO,
HEBPOJIOTMYHN CHMIITOMH KaTo TPEMOp, XWUIEpCaIMBalLlUs, CJIENOoTa M KOMa, KaKTO M
HeOnaronpusaTHU e()eKTH BBPXY IOJOBUTE OpraHH, KaueCTBOTO HA CIIEPMATO30UIMTE,
XOpPMOHAJTHATA PETyJIals U eKCIIO3UIMATA Ha IJI04a WM HOBOPOACHOTO Ype3 IJIalleHTapeH
TpaHcgep U OCTaThbUHH KOJIMYECTBA B MIIIKOTO. Hapes ¢ ToBa ca 006ChA€HU U MO-IIHUPOKU
npo0JIeMH, CBbP3aHH C EKOTOKCHYHOCTTA, TIEPCUCTUPAHETO B OKOJIHATA CPE/ia, OCTAThYHHUTE
KOJIMYECTBA B MIIIKOTO M PAa3BUTHETO Ha PE3UCTEHTHOCT IPH Mapa3uTHTE, BCIEJACTBUE HA
IIMPOKOTO NPUIIOKEHNE HA Te3U IperapaTH.

KaTo msmo HanMyHHMTE NaHHM TOKa3BaT, Ye Hape] ChC 3HAUYMTENHATa CH aHTUIapa3HTHa
e(eKTUBHOCT, AaBEPMEKTHHUTE M3HMCKBAaT BHHMATEJIHAa TOKCHUKOJIOTHMYHA OIICHKA U
IpeAINa3IyuB NOAX0/ IPH BeTepHHApHATa UM ynotpeoda. [1o-3a1p1004eHOTO H3sICHABAaHE Ha
HEXKETaHUTe UM e(eKTH, JWHAMHUKaTa Ha OCTaThYHUTE KOJIMYECTBA M EKOJOTUYHHTE
NOCJETUI € HEoOXOOUMO YCIOBHE 3a IIOBHIIaBaHE Ha 0€30MacHOCTTa MM H 32
pa3paboTBaHe HA NIO-YCTOWYMBH CTPATETUHU 32 KOHTPOJI HA TTAPA3UTHUTE.

Salman M., Abbas R., Mehmood K., Hussain R., Shah S., Faheem M., Zaheer T., Abbas A.,
Morales B., Aneva I., Martinez J. 2022. Assessment of Avermectins-Induced Toxicity in
Animals. Pharmaceuticals, 15: 1-14, IF: 5.215, Q1.

Avermectins are among the most widely used antiparasitic agents in veterinary medicine and
have played a major role in the control of nematodes, arthropods, and other parasites. Despite
their broad therapeutic utility, increasing evidence indicates that these compounds may also
induce clinically relevant toxic effects in host animals. This review provides a
comprehensive overview of the major toxicological manifestations associated with
avermectin use in animals, with emphasis on their mechanisms of action and safety concerns.
The review examines the principal representatives of this group, including ivermectin,
abamectin, doramectin, eprinomectin, and selamectin, and discusses their antiparasitic mode
of action through interaction with GABA receptors and glutamate-gated chloride channels.
Although these mechanisms make avermectins highly effective against parasites, they may
also underlie toxic effects in treated animals, particularly when physiological barriers are
impaired, susceptibility is increased, or exposure is prolonged.

The compiled evidence shows that avermectins may induce nephrotoxicity, hepatotoxicity,
neurotoxicity, reproductive toxicity, and endocrine disruption in a variety of animal species.
Reported manifestations include structural and functional damage to the kidneys and liver,
neurological disturbances such as ataxia, tremors, hypersalivation, blindness, and coma, as
well as adverse effects on reproductive organs, sperm quality, hormonal regulation, and fetal
or neonatal exposure through placental transfer and milk residues. The review also addresses
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broader concerns related to ecotoxicity, environmental persistence, residues in milk, and the
emergence of parasite resistance following extensive use.

Overall, the available data indicate that, in addition to their considerable antiparasitic
efficacy, avermectins require careful toxicological evaluation and prudent use in veterinary
practice. A more comprehensive understanding of their adverse effects, residue dynamics,
and ecological consequences is essential for improving their safety profile and supporting
the development of more sustainable parasite-control strategies.
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EdexTuBeH jiu e npueMbT HA J00aBKH OT HAP 32 MOBJIMsIBaHe HA OMOMAPKepPUTE HA
okcuaatusuus crpec (MDA, ox-LDL, PON1, GPX, TAC u TBARS): cucremaruuen
0030p U MeTa-aHAJIN3 HA PAHIOMH3MPAHU KOHTPOJIUPAHHU NPOYYBAHUS

Hapst (Punica granatum L.) e 6orat M3TOYHUK Ha HOJIM(EHOIHU ChEIUHEHHS C H00pe
M3pa3eH aHTUOKCUIAHTEH [TOTEHIINAJ, HO KIIMHUYHUTE IaHHU OTHOCHO BIIMSIHUETO MY BbpPXY
OuMoMapkepuTe Ha OKCUJATHBHMSI CTpeC OcTaBaT HpoTuBopeunBH. Hacrosimusar
CUCTEMATHYEeH 0030p M METa-aHaJIu3 Ha PaHJAOMU3HPAHU KOHTPOJUPAHU MPOYUYBAHUS UMa
3a 1eJ Ja OLIEHHM e(eKTUBHOCTTAa Ha J00aBKUTE OT Hap 3a IOBJHUSBAHE HAa OCHOBHHU
MOKa3aTe Ha OKCUIaTUBHUS CTpEC.

B ananu3za ca BKIIIOYEHH PaHIOMHU3UPAHU KIMHUYHU MTPOYYBAHUS, OOXBAIAIA BH3PACTHU
YYaCTHUIM KAaKTO OT 3[paBy MOIYJIAlUY, TaKa U OT TPYIU C pa3inyHu 3a0oisBanus. HapbT
e mpwiaraH noa (opMara Ha COK WM EKCTPakT B IIMPOK JAMANa3oH OT JI03U, a
IPOABJDKUTETHOCTTa HAa MHTEPBEHUUUTE Bapupa oT 3 ceaMuuu a0 12 wmecena.
[Ipocnenennte mokazatenu BkiIouBaT ManoHauanaexun (MDA), oxucinen LDL-
xonecrepon (ox-LDL), mapaokconaza 1 (PON1), romyrarnon nepokcuaaza (GPX), o6
antuokcunanteH kananuteT (TAC) u BenecTBa, pearupaiiy ¢ THoOapOUTypoBaTa KUCEINHA
(TBARS).

O06o0meHnTe pe3ynTaT MoKa3BaT TeHIEHIUS KbM noHmwkenue Ha MDA, ox-LDL u PONI1
IpY IpUeM Ha J00aBKU OT Hap, HO 0e3 CTaTMCTUYECKH 3HAauKMMa pasiivka. 3a pasjivka OT
TOBa, € ycTaHOBeHO 3HaunMo nosumeHne Ha GPX u TAC, koeTo HacoyBa KbM 0J100psiBaHe
KakTO Ha €H3MMHaTa, Taka W Ha oO0IlaTa aHTUOKCHJAHTHA 3allUTa. YCTAaHOBEHO € U
CTaTHUCTUYECKU 3HauuMo MoHmkeHue Ha TBARS, xoero moakpens OsaronpusteH eQext
BBPXY OKCHJATUBHOTO YBPEXJIaHE, CBbP3aHO C JIUMHUIHATA IEPOKCUIALIMSL.

Karo usno HaivyHUTE AAHHU TOKa3BaT, 4e JOOABKHUTE OT HAp MOrar jJa JONpPHHACAT 3a
no00psiBaHe Ha aHTHMOKCHUJIAHTHUS CTAaTyC U 3a OrpaHHMYaBaHE Ha OKCUIATHBHHS CTpecC.
CrhIiieBpeMEeHHO JOKa3aTelcTBeHaTa 0a3a ocTaBa OrpaHMYCHa MOpaaud Majkusi Opoi
Y4acTHHUIM, CHIIECTBEHATa XETEPOIE€HHOCT B JM3aiiHa Ha NpPOYYBaHUATA, PA3IUUUATA B
JI03MPOBKaTa M JIEKapcTBEHaTa (opMa, KaKTO M MaJKUs Opoil m3cieBaHMs 3a HAKOH OT
MapKepuUTe.

Asgary S., Karimi R., Pour P., Heydarpour F., Mostafaei S., Farzaei M., Moradi S., Aneva L.
2022. Is consumption of pomegranate supplementation effective on oxidative stress
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biomarkers including MDA, ox-LDL, POX 1, GPX, TAC, and TBRAS? A systematic review
and meta-analysis of randomized controlled trials. Current Problems in Cardiology. IF:
16.464. Ql.

Pomegranate (Punica granatum L.) is a rich source of polyphenolic compounds with well-
documented antioxidant potential, yet clinical evidence regarding its effect on oxidative
stress biomarkers remains inconsistent. This systematic review and meta-analysis of
randomized controlled trials was conducted to evaluate the efficacy of pomegranate
supplementation in modulating major markers of oxidative stress.

AHaJIN3BT BKIIOYBA pPaHAOMH3UPAHN KIMHUYHW HU3IMUTBAHHA C YHACTHUCTO Ha BB3PACTHHU
HHAUBHUAW KAKTO OT 3JpaBH, TdKa WU OT KIIMHUYHHU IIOITYyJIal[UH. Hap”bT € IIpHJIarad I110J
(popMaTa Ha COK WJIM CKCTPAKT B HIMPOK AWAIIa30H OT A03H, KAaTO MPOABJDKUTCIIHOCTTA Ha
MHTEpBEHLIMATA Bapypa oT 3 ceamuiy 10 12 mecena. M3cnenBannre nokasaTesy BKIIOUBAT
manonauanaexua (MDA), OKHCIeH JMIONPOTEMH ¢ HHUcKa 1mIbTHOCT (0x-LDL),
napaokconasza 1 (PON1), rmyratuon nepokcugaza (GPX), o011 aHTHOKCHAAHTEH KanaluTeT
(TAC) u BemectBa, pearupaiiu ¢ THobapouryposa kucenuna (TBARS).

O606H.I€HI/ITC pe3yJITaTu IMOKa3Bar, 4€ MIPpUEMbBT Ha HAp UMa TCHACHI U [1d IOHUKaBa HUBATA
Ha MDA, ox-LDL u PONI1, HO Te3u edekTu He DOCTUTaT CTATUCTHYECKa 3HAYUMOCT. 3a
pa3iuKa OT TOBA, Ca YCTAHOBEHM CTaTHCTUYecKU 3HaunMu nogobpenus npu GPX u TAC,
KOCTO IIOKa3Ba 3aCHJIBAHC Ha €H3MMHAaTa u 06111aTa AHTHOKCHJaHTHAa 3aliuTa. YcTranoBeHO
€ CchlI0 Taka 3HauuMo HamaisiBaHe Ha TBARS, koeto nojkpens OnaronpustHus epexT
BbpPXY OKCHJIAQTHBHUTE YBPEXKIAHHs, CBbp3aHU ¢ junuaHara nepokcupaims.Overall, the
available evidence suggests that pomegranate supplementation may contribute to the
improvement of antioxidant status and attenuation of oxidative stress. However, the current
evidence remains limited by small sample sizes, heterogeneity of study design, variability in
dosage and formulation, and the relatively low number of trials for several biomarkers.
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EBO/TIOLIMOHHY aCIIEKTH HA NPOAYKTHBHOCTTA HA XMIICPHIMH M HUBATA HA €HIOTeHHH
(puToxopmonu npu BuaoBe ot pox Hypericum: faHHHU OT in vitro moxen

CriocoOHOCTTa 32 HaTpynBaHe Ha hypericin Bapupa ChIIECTBEHO MEXKIY OTACTHUTE BUIOBE
oT poa Hypericum u BeposTHO € CBbp3aHa KakTo ¢ (PUIIOT€HETHYHOTO UM TOJIOKEHHUE, Taka
U ¢ GU3UOJOTHYHKS CTATyC Ha pacTeHHeTo. HacTosimoro usceasane pasriex/ia Bpb3Kara
MEKy €BOJIOIMOHHATA HAIPEIHAIOCT, MPOAYKTHBHOCTTa HA XWMIIEPUIIMH W CHIOTCHHUS
buToXOpMOHaNIeH OajaHC Ype3 in Vitro MoJeN Ha 4YeTHpW Buaa OT poa Hypericum,
NPECTABAIIM PA3IMYHA TAKCOHOMUYHH CEKIIUU U CBOJFOI[MOHHH HUBA.

Cw31a/ieHu ca JIETOPACTHU KYJITYpH Ha XHIIepUIMH-HeHaTpynBamus H. calycinum (cexuus
Ascyreia), xunepunuH-nponyuupanmre H. perforatum wu H. tetrapterum (cexuus
Hypericum), kakto u Ha H. richeri (cekuus Drosocarpium), onpeaesnsH KaTo eBOJIIOIMOHHO
Hal-HATIPEAHAIMS BHI B PAMKHTE Ha HACTOSIIOTO cpaBHeHHe. [Ipociieienn ca pacTeKbT U
pPa3BUTHETO WM MPHU Pa3IHMYHU KOMOWHAIMM OT OCH3WIAACHWH W WHIOJI-3-MacjcHa
KHCEJIMHA, KaTo ca aHaJU3WpaHd ChAbPKAHMETO Ha XHUIIEPHIIMH, CTEIEeHTa Ha
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XMJPATUPAHOCT Ha THKAHUTE W HHUBAaTa Ha EHAOTEHHM (DPUTOXOPMOHH, BKIIIOUMTEIHO
abcuu3oBa KHMCEIMHA, CAIMLMIOBA M OEH30€Ha KHMCEIMHA, KaCMOHAaTH, LIMTOKUHUHU M
(eHnoneTHa KUCenrHa.

Cpen nuBopactsiiute pacterus H. richeri mokassa Hail-BUCOKO HATpyIBaHE HA XUIICPUIIVH,
3HAYMTEITHO MpeBuIaBaino Tosa npu H. perforatum u H. tetrapterum. Ilpwu in vitro ycnoBust
CBUIUAT BHJ OTHOBO CE€ OTKpOsiIBA C HAal-BUCOKAa MPOIYKTHBHOCT, OCOOEHO B cpena,
ceabpkania 0.2 mg/L BA u 0.1 mg/L IBA, nokato H. tetrapterum nmocnenoBarenHo rmokassa
Hall-HUCBK NPOJYKTUBEH MOTEHLUANI. Mex 1y U3CleIBAHUTE BUJIOBE Ca YCTAHOBEHH U SICHO
pasrpannuuMu putoxopmoHanHu npodunn. EBonronnonno Haii-crapuat H. calycinum ce
XapaKTepu3upa ¢ N0-BUCOKHM HHBA Ha CAIMLMIOBA KUCEIMHA U OOIIM KaCMOHATH B 4acT OT
BapUaHTHTE, TOMUHUpaHe Ha 3anacHata popma ABA-glucose ester u Hall-HUCKH CTOMHOCTH
Ha [UTOKMHUHOBHUTE pub03uau u O-TIIOKO3UAU. 3a pa3ivKa OT HEro eBOJIONHMOHHO Haii-
mitaaust H. richeri mokassa Hal-BHCOKO 00IIO ChIbPKAHKUE HA TIATOKUHUHOBU PUOO3H/TH.
[TosrydyenuTe pe3yaTaTH MOKa3BaT TACHA B3aMMOBPB3Ka MEK/Y €BOJIOLMOHHOTO Pa3BUTHE,
IPOAYKTUBHOCTTA HA BTOPUYHUTE META0OIUTH U €HJOT€HHATa XOPMOHAJIHA PeryJanus npu
poxn Hypericum. {aHHHTE MOAKPENSAT XHIIOTE3aTa, Y€ CIIOCOOHOCTTA 3a HATPYyIBaHE Ha
XMUIIEPHULIMH € Bb3HUKHAJIA B X0/1a Ha €BOJIIOLUATA Ha POJA KaTO 4acT OT a/IallTUBEH OTTOBOP
KBbM IIPOMEHUTE B Cpefara.

Danova K., Motyka V., Trendafilova A., Dobrev P., Ivanova V., Aneva |. 2022.
Evolutionary aspects of hypericin productivity and endogenous phytohormone pools
evidenced in Hypericum species in vitro culture model. Plants, 11: 1-23 IF: 4,658, Q1.
https://www.mdpi.com/2223-7747/11/20/2753

The capacity to produce hypericin varies markedly among Hypericum species and appears
to be related both to phylogenetic position and to the physiological status of the plant. This
study explores the relationship between evolutionary advancement, hypericin productivity,
and endogenous phytohormone balance by using an in vitro shoot culture model of four
Hypericum species representing different taxonomic sections and evolutionary stages.
Shoot cultures were established for the hypericin-non-producing H. calycinum (section
Ascyreia), the hypericin-producing H. perforatum and H. tetrapterum (section Hypericum),
and H. richeri (section Drosocarpium), considered the most evolutionarily advanced species
in the present comparison. Their growth and development were assessed under different
combinations of benzyladenine and indole-3-butyric acid, and analyses were performed on
hypericin content, tissue hydricity, and endogenous phytohormones, including abscisic acid,
salicylic and benzoic acids, jasmonates, cytokinins, and phenylacetic acid.

Among wild-growing plants, H. richeri showed the highest hypericin accumulation,
significantly exceeding that of H. perforatum and H. tetrapterum. Under in vitro conditions,
H. richeri again exhibited the highest hypericin productivity, especially in medium
supplemented with 0.2 mg/L BA and 0.1 mg/L IBA, whereas H. tetrapterum consistently
displayed the lowest production potential. Distinct phytohormonal profiles were also
identified among the studied species. The evolutionarily oldest H. calycinum was
characterized by elevated levels of salicylic acid and total jasmonates in some treatments,
dominance of the storage form ABA-glucose ester, and the lowest levels of cytokinin
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ribosides and O-glucosides. In contrast, the evolutionarily youngest H. richeri showed the
highest total content of cytokinin ribosides.

The results indicate a close interaction between evolutionary development, secondary
metabolite productivity, and endogenous hormonal regulation in the genus Hypericum.
These findings support the hypothesis that the ability to accumulate hypericin may have
emerged in the evolutionary history of the genus as part of an adaptive strategy to
environmental change.
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MeTa00uTHH NPO(HIN, FeHeTHYHO pa3HOooOpa3ne U pa3Mep HAa FeHoOMa Ha
obarapceku nomyJamuu Ha Alkanna tinctoria

Alkanna tinctoria ¢ necuebeHn BuA, IEHEH NOPEOX BCHYKO C aHTHOAKTEpUATHUTE W
MPOTUBOBB3MAIUTEITHUTE CBOWCTBA HAa CBOUTE KOPEHH, HO XMMHUYHMST IMOTEHIMAT Ha
HAJ3€MHUTE MYy 4YacTH M BBTPENONyJallMOHHATAa W3MEHYMBOCT B bhirapus ocraBar
HEJIOCTaThYHO MpoyueHU. HacTosmoTo wu3ciieBaHe MpeACTaBs KOMIUIEKCHA OIICHKa Ha
METaOOJIMTHUS CHCTaB, OOIIOTO ChIbpPXKAHUE HA AJKAHWH, TCHETUYHOTO pasHooOpasue u
pa3mepa Ha TeHOMa MpU OBATApCKH MOMYJIAlMK Ha BUA C 1€ OTKPOSIBAHE HA MEPCIIEKTUBHU
W3TOYHUIIM 32 OBACIIO KyJITHBUPAHE U Olla3BaHe.

Upesz GC/MS ca aHanu3upaHu METAHOJIHU €KCTPAKTU OT KOPEHH U HaJa3eMHU yacTu Ha 11
€CTeCTBEHH IMOMyJallKi, ChOpaHU OT pa3NIuyHU (QIOPUCTUYHH pailoHn Ha bbiarapus.
Unentuduuupanu ca 24 merabonuta, BKIIOYUTENHO (DEHOJIHU, MAacCTHH W OpraHUYHU
KHUCEJIMHH, CTEPOJIH, TIOJTMOJIN, MACTHU alIKOXOJIH U 3axapu. KopeHurte ce xapakTepusupar ¢
BHCOKO ChIbp)KaHHE Ha 3aXap03a, MOHO3aXapuIu, CTEPOJIU U MACTHU AJIKOXOJIU, IOKATO B
HAJ3€MHUTE YacTH Ca YCTAaHOBEHU II0-BUCOKM KOJIM4YeCcTBAa (EHOJHH W OpTraHuYHU
kucenuau. OCOOEHO ChHINECTBEH pe3yiTarT € ycTaHoBsiBaHeTo Ha oHoHuTON (4-O-methyl-
MYO0-inositol) kaTo OCHOBEH KOMIIOHEHT B HAI3€MHHUTE YaCTH, C HAl-BUCOKH CTOMHOCTH ITPH
nomyjamnuu ot AojuHara Ha p. Ctpyma. ToBa e mbpBO ChOOIIIEHNE 32 HATUYKME HA OHOHUTOJ
B cemeiicTBo Boraginaceae.

OO0moTO ChABPKAHWE HA AIKAHWH B KOPEHUTE, OMPEIENIEHO CIEKTPOPOTOMETPUYHO,
MOKAa3Ba 3HAYUTEITHU Pa3INuus MKy OTACIHUTE momyiamnun. Haif-BUCOKH CTOWHOCTH ca
YCTaHOBEHHU TpU TOMyNalusaTa oT paiioHa Ha KpecHa, KOSTO TMpeBHIlIaBa ThProBCKaTa
KOHTpPOJIHA MTp0o0a, a CPaBHUTEITHO BUCOKH KOJIMYECTBA Ca OTUETECHU U TIPH MOIYIAI[UUTE OT
Jle6nuna, Ununnenu, Kynata u OctpoB. Te3u momynamuu ce oTiaudaBaT U ¢ Ooraro
ChABpXKAHWE HA JPYyTd OMOJIOTMYHO AKTUBHU CHEIWHEHUs, KOETO THU OMpeness Karo
MEePCIEKTUBEH U3X0/ICH MaTepHall 3a BbBEXKIaHE B KyJITypa.

['eHeTHYHUAT aHANMM3 TMOKa3Ba OTHOCUTEIIHO HHUCKO pa3HOOOpa3We B U3CIECABAHHUTE
OBITApCKU MOMYJAIUU, KOETO ChOTBETCTBA HA OTPAHUYCHOTO PA3MPOCTpaHEHUE HA BUJA B
cTpanata. DIOyIUTOMETPUYHUAT aHAIH3 YCTAaHOBSIBA BHCOKO CXOJICTBO B pa3Mepa Ha
reHoma, ¢ 1C = 1.326 pg npu uscneaBaHuTe MpoOU OT CBEXH JHCTa U 0e3 JaHHU 3a
CBIIECTBEHA BapHAOWIHOCT B IUIOMJHOTO HHMBO MEXAy mnomymanuute. Karto 1suto
MOJIyYECHUTE PE3YJITATH PA3MIUPSABAT IMO3HAHUATA 32 (PUTOXMMHYHUTE W TECHETUIHUTE
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XapaKTepUCTHKH Ha Objirapckute momynanuu Ha A. tinctoria u mokasmar, 4e He camo
KOpPEHHUTE, HO M HAJ[3EMHHUTE YacTH MPECTABIIABAT OOelaBall U3TOYHUK Ha OMOIIOTUYHO
AKTHBHU BEIIECTBA.

Nikolova M., Aneva 1., Zhelev P., Semerdjieva 1., Zheljazkov V., Vladimirov V., Stoyanov
S., Berkov S., Yankova-Tsvetkova E. 2023. Metabolic Profiles, Genetic Diversity, and
Genome Size of Bulgarian Population of Alkanna tinctoria. Plants 12(1): 1-17, IF: 4,658,
Q1. https://www.mdpi.com/2223-7747/12/1/111

Alkanna tinctoria is a medicinal species valued primarily for the antimicrobial and anti-
inflammatory properties of its roots, yet the chemical potential of its aerial parts and the
population-level variation within Bulgaria remain insufficiently explored. This study
provides an integrated assessment of metabolite composition, total alkannin content, genetic
diversity, and genome size in Bulgarian populations of the species in order to identify
promising accessions for future cultivation and conservation.

Methanolic extracts from roots and aerial parts of 11 natural populations collected from
different floristic regions of Bulgaria were analyzed by GC/MS. Twenty-four metabolites
were identified, including phenolic, fatty, and organic acids, sterols, polyols, fatty alcohols,
and sugars. The roots were characterized by high contents of sucrose, monosaccharides,
sterols, and fatty alcohols, whereas the aerial parts contained larger amounts of phenolic and
organic acids. A major finding of the study was the identification of ononitol (4-O-methyl-
myo-inositol) as the dominant component in the aerial parts, with the highest levels recorded
in populations from the Struma Valley. This represents the first report of ononitol in A.
tinctoria and in the family Boraginaceae.

The total alkannin content in the roots, determined spectrophotometrically, varied
considerably among populations. The highest content was found in the population from
Kresna (AT3), exceeding that of the commercial control, while comparably high levels were
also recorded in populations from Lebnitsa, Ilindentsi, Kulata, and Ostrov. These populations
were additionally distinguished by a rich profile of other biologically active compounds,
indicating their potential value as source material for cultivation.

Genetic analyses revealed relatively low diversity within the studied Bulgarian populations,
consistent with the species’ restricted distribution in the country. Flow-cytometric analysis
showed highly consistent genome size values, with 1C = 1.326 pg in the tested fresh leaf
samples and no evidence of substantial variation in ploidy level among populations. Overall,
the results expand current knowledge of the phytochemical and genetic characteristics of
Bulgarian A. tinctoria and demonstrate that not only the roots, but also the aerial parts,
represent a promising source of biologically active compounds.

skoksk

Ne 30

TpanuuuonHa ynorpeda Ha eBponelcKy BUAOBe 0T poa Gentiana nipy jJe4eHue HA
paHu: OMOAKTHBHU CBOICTBA M aCNIEKTH HA ONa3BaHETO

Jleuenuero Ha PpaHu IpoaABbJIKaBa 1a 6’1))16 Cp€a OCHOBHUTE IMPEAN3BUKATCIICTBA KAKTO IIPpH
OCTPUTEC, TaKa U IPU XPOHUYHHUTE YBPCIKIAAHUA, KOCTO MMOAABPIKA HHTEPECA KBM JIeueOHUTE
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pacTeHHus KaTo HM3TOYHMK Ha HOBM OMOAKTMBHHU BellecTBa. HacTosmoro mnpoyuyBaHe
pasriiexaa €THOOOTAaHMYHUTE CBENCHUS, (UTOXMMUYHHUTE JaHHU, (HapMaKOJIOTHUYHHUTE
HaOJIOZICHUS Y IPUPOIO3AIIUTHUTE aCIIEKTH, CBbP3aHH C HIKOU €BPOIEHCKH BUIOBE OT POJI
Gentiana, u3moa3BaHu TPAIUIIMOHHO 32 JICYCHUE HA PAHHU.

AHaIM3bT MOKA3Ba, Y€ HApe] C J0Ope MO3HATOTO UM MPUIIOKEHHUE KATO TOPUYUBH TOHUIIH U
CPEACTBA MPU XPAHOCMUJIATEIHU HAPYILIEHUS, PEIMIAa TUHTSABY Ca U3II0JI3BaHU B HApOIHATA
MEIULMHA U [IPYU PaHH, KaKTO U IIPU APYTH YBPEXKIAHMS HA KOKaTa U MeKuTe TbKanu. Cpex
BUIOBETE, Hali-4eCTO CBBP3BaHM C MOA00HM mpriokeHus, ca Gentiana lutea, G. punctata,
G. asclepiadea, G. cruciata, G. oliverii, G. septemfida u G. gelida. EtTHo60oTann4nuTe 1aHHN
ot bwearapus, bankanute, KaBka3z, Upan, Typuus u CpeaAn3eMHOMOPHUETO CBUIAETEICTBAT 3a
M3IMOJI3BAHETO Ha Tperapatu OT THHTsABA Moja Qopmara Ha Jiamu, OTBapH, WU3BIEIHU WU
TUTACTUPH TIPH SI3BU, IUPEH, U3TAPSHUS, THPEKTUPAHU U TPYTHO 3apACTBAIIN PAHH, KAKTO U
IIPU APYTU BB3MATUTEIIHU KOXKHU ChCTOSHUS.

DOUTOXMMHUYHUTE POYUYBAHUS OTKPOSBAT HSAKOJIKO ChbEIMHEHHUS C MOTECHIMAIHO 3HAYCHHE
3a pereHepauusATa Ha KO)Kara M 3apacTBAHETO HAa paHU, Cpel] KOUTO H30I€HTHU3UH,
M300pUEHTHH, MarHu(epuH, TyIeoi, MMHOPE3UHOJ, CUpHUHTape3uHoi. Te3u metabonutu ca
o0CBhICHH BBB BpPb3Ka C MEXaHU3MU KaTO CTUMYJIMpaHe Ha KOJIareHooOpazyBaHETO,
aKTUBHpaHe Ha mpoiudepanusara Ha uOpoOIacTU, MOANOMAraHe Ha peernuTeNn3aIuiITa,
MOAYJIUpPaHE Ha BB3NAIUTEIHUTE MEAMATOPM W OrPAHMYABAHE HA OKCHUJIATUBHOTO
yBpekaaHe. Makap cbBpeMeHHUTE (apMaKOJOTUYHH HU3CIICABAHUS, HACOUCHH MPSIKO KBM
paHO3a3/1paBsABAIIOTO JACHCTBUE HA EKCTPAKTH WA HWHIWBUIAYATHU CHEAUHEHHUS OT
Gentiana, BCC OIIC Ja ca OrpaHMYCHH, HAJIMYHUTC JAaHHHW KaTO ISI0 IMOJAKPCHIT
TpaAuIMOHHATA UM YIIOTpeOa.

Hapen ¢ ToBa u3cnenBaHeTo MOCTaBs BaXEH aKLEHT BbPXY NPUPOAO3AIIUTHHS aCleKT, Thi
KaTo MHOTO OT JIeyeOHO M3MOJ3BAHUTE BHUIOBE THUHTSABA HAMalsiBaT YUCICHOCTTa CH B
IpupojaTa U B peaulia eBpPOIEHCKU CTPaHU €a ¢ BUCOK IPUPOLO3AILUTEH cTaTyc. B To3u
KOHTEKCT KYJITUBUPAHETO U MUKPOPA3MHOKABAHETO CE€ OYEPTABAT KATO KIOUYOBH NOAXOIU
3a ChXpaHsABaHE HA €CTECTBEHHUTE MOMYJIAIMU U 32 Ch3/1aBaHE HAa Bb3MOXKHOCTHU 3a OBCII0
pa3paboTBaHe Ha JICKApCTBEHU NPOJIYKTH HA OCHOBaTa Ha THHTABAa. BupoBere oT pox
Gentiana mpezcraBisBaT oOeIIaBall, HO BCE OIIE HEIOCTATHYHO MPOYYEH M3TOYHHK Ha
CpPEACTBA C paHO3a3ApaBsBall NOTEHIHAJ, YMETO H3CJIEABAaHE ClielBa Ja C€ pa3BUBa
napasnenHo ¢ e(peKTUBHU MEPKH 3a ONa3BaHe.

Pasdaran A., Naychov Zh., Batovska D., Kerr Ph., Favre A., Dimitrov V., Aneva ., Hamedi
A., Kozuharova E. 2023. Some European Gentiana are used traditionally to cure wounds:
bioactive and conservation issues. Diversity 15(3), 467, IF: 2.4, Q1.

Wound management remains a major challenge in both acute and chronic clinical conditions,
sustaining interest in medicinal plants as sources of new bioactive compounds. This review
examines the ethnobotanical evidence, phytochemical background, pharmacological data,
and conservation implications related to several European Gentiana species traditionally
used for wound healing.

The analysis shows that, beyond their well-known use as bitter tonics and remedies for
digestive disorders, a number of gentians have also been employed in traditional medicine
to treat wounds and other skin and soft tissue lesions. Species most often associated with
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such uses include Gentiana lutea, G. punctata, G. asclepiadea, G. cruciata, G. oliverii, G.
septemfida, and G. gelida. Ethnobotanical data from Bulgaria, the Balkans, the Caucasus,
Iran, Turkey, and the Mediterranean region reveal the use of gentian preparations as
poultices, decoctions, extracts, or plasters in the treatment of ulcers, boils, burns, infected
wounds, hard-to-heal lesions, and other inflammatory skin conditions.

Phytochemical studies identify several candidate compounds with potential relevance for
skin regeneration and wound healing, among them isogentisin, isoorientin, mangiferin,
lupeol, pinoresinol, syringaresinol, eustomoside, and sweroside. These metabolites are
discussed in relation to biological mechanisms such as stimulation of collagen production,
promotion of fibroblast proliferation, enhancement of re-epithelialization, modulation of
inflammatory mediators, and reduction of oxidative damage. Although only limited modern
pharmacological studies have directly tested the wound-healing activity of gentian extracts
or isolated compounds, the available evidence generally supports the traditional use of these
species.

At the same time, the review highlights a major conservation concern, since many
medicinally used gentians are declining in natural populations and in several European
countries have elevated IUCN threat categories. In this context, cultivation and
micropropagation are identified as essential approaches for preserving wild populations
while enabling the future development of gentian-based medicinal products. Overall, the
review demonstrates that Gentiana species represent a promising but still insufficiently
explored source of wound-healing agents whose study should proceed in parallel with
effective conservation measures.

skoksk
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Etepuunu macyia u ekcynatu ot Artemisia santonicum L. n Artemisia lerchiana Web.
KATO U3TOYHUIIM HA CheMHEHUS ¢ MeCTHIUIHA AKTHBHOCT

Hactosmoro uscneaBane pasriexga XMMHUYHUS ChCTaB W OMOJNOTMYHATA AKTUBHOCT Ha
erepuunute Macia (EO) u noBspxHocTHHTE ekcyaatu (AE) ot Artemisia santonicum L. u
Artemisia lerchiana Web., ¢ akieHT BbpXy MOTEHI[MAIA UM KaTO MPHUPOIHU MECTHIIUIHN
areHTHu.

OUTOXUMHUYHUAT aHanu3, u3BbpiIeH upe3 GC/MS, paskpuBa CHUIECTBEHH pa3iHuds B
chcTaBa Ha €TEPUUYHHTE Macia Mexay nasata Buaa. B EO wma A. lerchiana momuuupar
KHUCIJIOPOJICHABPIKAILM MOHOTEPIEHH, OCHOBHO 1,8-iuHeon u kamdop, Aokaro mpu A.
santonicum ce ycTaHoBsiBa npeo0iiajaBane Ha -IIMHEH, TPaHC-TTMHOKAPBEOJI, O-ITHHEH U 0
TepnuHeon. EkcynaTuTe chabpKaT pa3HOOOpa3HH IbPBUYHU W BTOPUYHU METaOOJIUTH,
BKIIIOUUTENHO (DEHONHM KUCENMHU, (PIIaBOHOUIHU arJIMKOHHW, 3aXapHU AallkOXOIH |
TEPIEHOUAM, KOETO OAUepTaBa TIXHATa XEMHOEKOJIOTUYHA POJISL.

buonornunaTa aKkTUBHOCT € OlleHEHa Ype3 TPU OCHOBHU TeCTa: MHXMOMpaHE Ha CeMEHHa
KBJIHSIEMOCT, UHXHOUpaHe Ha anerwixonuHecTepaza (AChE) u motuckane pacrexa Ha
¢utonarorenHn TrHOU. ETepuuHuTe Macia W eKCyAaTUTE JEMOHCTpUpaT CHJIHA
(UTOTOKCHYHA aKTHBHOCT, KaTO 3HAYUTEIHO MHXHOUPAT KbiHseMocTTa Ha Lolium perenne
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MIPU CPABHHUTEIIHO HUCKU KoHIleHTparuu. EO mposiBsiBar chinectBeHa AChE-naxubupara
aKTHBHOCT (0coOeHo mpu A. Santonicum), KoeTo Mperoiara MOTCHIMAICH HHCEKTHIINACH
MEXaHHU3bM Ha JICHCTBHUE, JIOKATO EKCYJaTUTE MOKa3BaT 3HAUMTEIIHO MO-ciaba eH3MMHA
UHXUOUITHS.

[lo oTHOlIEHHWE Ha TPOTUBOrbOMYHATA AKTUBHOCT, KakTo EO, Taka u AE mnposBsBar
OrpaHMYeH HHXHUOUTOpPeH edekT copsmo wu3caeaBanute ¢uronarorenn (Fusarium
oxysporum, Phytophthora cryptogea u Botrytis cinerea), ¢ uskirouenue Ha ekcyaara ot A.
lerchiana, xoiitTo mokassa 1mo-m3paseHo JeicTBue cpemnry B. cinerea.

[TomrydyenuTe pe3ynTaTd MOKa3Bar, 4e U3CIECABAHUTE PACTUTEIHM MPOIYKTH MPHUTEKaBaT
3HaYUTeNIeH PUTOTOKCHYEH U YMEPEH €H3MMHO-UHXHOUpAIll MOTEHIIH A, KOETO T OIpPeIes
Karo oOemaBamyM KaHAWIATH 3a pa3paboTBaHe Ha OuomecTUIHUIU. BbIpeku ToBa,
OTpaHHYEHATa UM MPOTUBOT'HOMYHA AKTUBHOCT Hajlara HEOOXOAMMOCT OT JIONBJIHUTEITHH
M3CIIe/IBAHMS 32 ONTUMHU3UPAHE HA MPUIIOKEHHETO MM U M3SCHABAHE HAa MEXaHU3Ma Ha
JIICUCTBUE.

Nikolova M., Lyubenova A., Yankova-Tsvetkova E., Georgiev B., Berkov S., Aneva L.
Trendafilova A. 2023. Artemisia santonicum L. and Artemisia lerchiana Web. Essential Oils
and Exudates as Sources of Compounds with Pesticidal Action. Plants 12(19) , IF: 4,658,

Ql.

This study investigates the chemical composition and biological activity of essential oils
(EOs) and surface exudates (AEs) obtained from Artemisia santonicum L. and Artemisia
lerchiana Web., with a focus on their potential as natural pesticidal agents.

Phytochemical profiling by GC/MS revealed distinct compositional differences between the
essential oils of the two species. The EO of A. lerchiana was characterized by a
predominance of oxygenated monoterpenes, mainly 1,8-cineole and camphor, whereas A.
santonicum EO was rich in B-pinene, trans-pinocarveol, a-pinene, and a-terpineol. The
exudates contained a diverse array of primary and secondary metabolites, including phenolic
acids, flavonoid aglycones, sugar alcohols, and terpenoids, highlighting their
chemoecological significance.

The biological activities were evaluated through assays on seed germination inhibition,
acetylcholinesterase (AChE) inhibition, and suppression of phytopathogenic fungal growth.
Both EOs and AEs exhibited pronounced phytotoxic effects, significantly inhibiting the
germination of Lolium perenne seeds at relatively low concentrations. The essential oils
demonstrated notable AChE inhibitory activity, particularly that of A. santonicum,
suggesting a potential insecticidal mode of action, while the exudates showed comparatively
weak enzyme inhibition.

In contrast, the antifungal activity of both fractions was generally low against the tested
phytopathogens (Fusarium oxysporum, Phytophthora cryptogea, and Botrytis cinerea), with
the exception of A. lerchiana exudate, which showed stronger inhibitory effects against B.
cinerea.

Overall, the results indicate that the studied plant-derived products possess significant
phytotoxic and moderate enzyme-inhibitory potential, supporting their prospective
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application as biopesticides. However, their limited antifungal efficacy suggests the need for
further investigations to optimize their use and clarify their mechanisms of action.

keskosk

Ne 32

MOHMTOPHHT M KOHTPOJ HA Ka4eCTBOTO HA ropckure ¢puaanku B EBpona

HacrosmoTo n3cnenBane mpeacraBs o000maBail aHainu3 Ha MPaKTUKUTE, HOpMaTHBHATA
paMKa M KPUTEPUUTE 32 OLIEHKAa Ha Ka4eCTBOTO Ha TOpCKUTE (QUAAHKU B 23 eBpONEHCKU
nbpokaBd. OCHOBHATa LEN € Ja Ce OLIEHHM CBhCTOSHUETO HAa CHUCTEMUTE 3a KOHTPOJI Ha
Ka4eCTBOTO, J]a C€ UACHTU(DUIIMPAT CHIIECTBYBALIUTE PA3IUYMA U J1a CE MPEATI0KAT HACOKU
3a TAXHOTO XapMOHH3HUpaAHE.

PesynraTure mokasBaT 3HAUMTENIHA BAPHAOMIHOCT MEXIY CTPAaHHTE MO OTHOLICHHE Ha
U3MO0JI3BAHNTE TIOKA3aTeIH U MOJIXOIHU 33 OLEHKAa Ha Ka4eCTBOTO. [ €HETHYHHUAT MPOHU3X0[]
Ha penpoxayktuBHus Matepuan (Forest Reproductive Material, FRM) e yHuBepcamgHo
KOHTPOJIUpAH ¥ HOPMAaTHBHO pErjJaMeHTHUPaH BbB BCHYKU AbpikaBH. Mopdomornunure
nokaszareny (BUCOYMHA, AMAaMEThp HAa KOpPEHOBaTa MIMKKA, MOPQOJIOTHYHHU JIePEeKTH) ca
IIMPOKO M3IOJI3BAHU U YECTO 3abJDKUTEIHH, JOKATO (PU3UOJOTHYHHUTE MMapaMeTpu (Harp.
XpaHUTEJICH CTaTyC, YCTOHYMBOCT KBM CTpEC) C€ IpwiaraT OrpaHHYEHO, TJIaBHO B
CEBEPHUTE EBPOIECUCKN CTPAHH.

VCTaHOBEHO €, Y€ HOPMAaTHBHHUTE W3UCKBAaHMS M CTAaHAAPTUTE 3a KAyecTBO BapupaT
3HAYUTEIHO: T€ Ca MO-CTPOTHU B FO’KHHUTE peruoHu (ocodeHo Cpen3eMHOMOPHUETO), T0KATO
B ceBepHa EBpoma KOHTPOJIBT HYECTO CE€ OCHOBaBa Ha JIOTOBOPHU OTHOIICHHS MEXKIY
NpOU3BOAUTENN W morpedutenu. OCBEH TOBa, B MHOTO CTPaHM JIMIICBA CHCTEMAaTHYHO
npujaraHe Ha CbBPEMEHHU HayYHH ITOCTIKEHHS, KaTO IPOU3BOJICTBOTO HA (PHIAaHKHU OCTaBa
JI0 TOJIsSIMa CTeTeH 0a3upaHo Ha TPAJAUIIUOHHU MPAKTHKH.

KoHTpombT Ha KadecTBOTO Upe3 MpocieNsBaHE Ha IMPIKUBAEMOCTTa U pPacTeka Clield
3aJiecsiBaHe Ce Mpujlara HepaBHOMEPHO U TI0-CKOPO CIIY’KM KaTO MHAWKATOp 3a ycrexa Ha
3aJIeCSIBAHETO, OTKOJKOTO KaTo AMPEKTeH KPUTEpUM 3a KadyecTBOTO Ha MOCaJbYHUS
marepuai. Konnenuusra 3a ,target seedling/plant™ ce u3nomnssa orpaHu4eHo, KaTO OCHOBHO
ce OTYUTa NPOU3XOABT HA CEMEeHaTa, HO pSAAKO Ce HUHTEerpupar MOp(OIOTHYHH U
(U3MOJIOTMYHN  XapaKTepUCTHKH, CbOOpa3eHM C  KOHKPETHUTE  YyCJIOBHUA  Ha
MECTOOOMTAHUETO.

B 3aksrouenue, u3cieBaHETO MoA4epTaBa HEOOXOJUMOCTTA OT O-A00pa XapMOHHU3AIHS Ha
CTaHJAPTHUTE, MO-IIMPOKO BHEIPSIBAaHE HA HAYYHU 3HAHUS B IPAaKTUKaTa M MMOJI00psIBaHE Ha
oOMeHa Ha MH(pOpMaIHs MeX/1y U3CIIeI0BaTEH, pa3caHULU U KpaitHU TOTpeOuTeNH, C 1iel
NOBHINIaBaHe €(EKTHBHOCTTA HAa TOPCKOTO BH30OHOBSBAaHE B YCJIOBHATA HAa KIMMAaTHYHU
MPOMEHH.

Mataruga M., Cvjetkovi¢ B., Cuyper B., Aneva 1., Zhelev P., Cudlin P., Metslaid M.,
Kankaanhuhta V., Collet C., Annighdfer P., Mathes T., Marianthi T., Despoina P., Jonsdottir
R., Monteverdi M., Dato G., Mariotti B., Kolevska D., Lazarevi¢ J., Flgistad I., Klisz M.,
Gil W., Paiva V., Fonseca T., Nicolescu VN, Popovi¢ V., Devetakovi¢ J., Repac 1., Bozi¢ G.,
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Kraigher H., Andivia E., Diez J., Bohlenius H., L6f M., Bilir N., Villar-Salvador P. 2023.
Monitoring and control of forest seedling quality in Europe, Forest Ecology and
Management 546, IF: 3,7, Q1.

This study provides a comprehensive review of current practices, legislation, and standards
for forest seedling quality monitoring and control across 23 European countries. The aim is
to assess existing approaches, identify major differences, and propose directions for
harmonization.

The results reveal substantial variability among countries in the criteria and methods used to
evaluate seedling quality. The genetic origin of forest reproductive material (FRM) is
consistently regulated and monitored across all countries. Morphological attributes, such as
seedling height, root collar diameter, and visible defects, are widely applied and often
mandatory. In contrast, physiological parameters (e.g., nutrient status, stress tolerance) are
rarely used in operational practice and are mainly limited to northern European regions.
Legislative frameworks and quality standards differ markedly, being generally stricter in
southern Europe, particularly in Mediterranean countries, while in northern regions quality
control often relies on agreements between producers and end-users. In many countries,
seedling production remains largely based on traditional practices, with limited
incorporation of recent scientific advances.

Post-planting performance (survival and growth) is inconsistently monitored and is more
frequently used as an indicator of reforestation success rather than as a direct measure of
seedling quality. The “target seedling/plant concept” is only marginally implemented,
primarily through the consideration of seed origin, while the integration of morphological
and physiological traits tailored to specific site conditions is uncommon.

Overall, the study highlights the need for improved harmonization of quality standards,
enhanced transfer of scientific knowledge into practice, and stronger collaboration among
researchers, nurseries, and practitioners to increase the effectiveness of forest regeneration
under changing environmental conditions.

oKk

Ne 33

@OUTOXHMHKAJHM KATO CPEICTBO 32 JledeHHe HA AJlepruyHa acTMa: TepaneBTHYHH
edexTH M MEXaHU3MH HA JIelicTBHE

AnepruyHara acTMa IpeJCTaBisiBa XpPOHUYHO BB3MAJIUTEIHO 3a00JsIBaHEe HA JUXATCITHUTE
IBTUIIA, XapaKTEPU3HUPAIIO0 CE€ C WMYHOJIOTHYHO MEIWUpPaHa PEaKIHs KbM aJlepreHd,
noBHIeHa MpoAyKuus Ha IgE, Bb3maneHne, OPOHXOKOHCTPHUKIMS M XUIEPCEKpelus Ha
Mykyc. OCHOBHA poJisl B TaTOreHe3aTa UrpasiT NpOBb3NATUTETHN HIMTOKUHU U AUCOAIaHCHT
mexay pasnuunau T-knerpunn nomynanuu (Th1/Th2/Th17).

Hacrosmuar o630p uma 3a 1en Ja aHalu3upa TEparneBTUYHHUS IOTEHLIUANl Ha
¢uUTOXMMUKaIUTE TpU ajlepruyHa acTMa, Karo ce (OKycupa BBpPXY TEXHUTE
AQHTHOKCH/IaHTHH, TIPOTUBOBB3MAIUTEITHH U UMyHOMOTYJIpaIIy CBOMCTBa. 3cienBanero
e 0Oa3upaHo Ha CHCTEMaTHYeH Tperjiea Ha HaydHaTa jauTeparypa (Scopus, PubMed,
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Cochrane), kato ca ananmu3upadu 102 opuruHaIHU CTaTUH, MyOauKyBanu B mepuoaa 2006—
2022 .
Pesynrarure mokasmar, ue (pUTOXMMHKAIIMTE OKa3BaT 3HAYMMO BIUSHUE BHPXY KIIOYOBH
MATOTCHETHYHU MEXaHU3MHU YPe3:
e TMOTHCKaHE Ha MPOMYKIHUATA Ha mpoBb3nanurenau nutokuau (IL-4, IL-5, 1L-13,
TNF-0);
e uwHXHOMpaHe Ha curHayHU mbTUIAa Kato NF-kB, MAPK u JAK/STAT;,
e peayuupaHe Ha OKCHJATUBHHUA cTpec upe3 moayhanus Ha ROS u akTuBHpaHe Ha
aHTHOKCUIaHTHH cucteMu (Hamp. Nrf2/HO-1);
e HaMaJsBaHE Ha UHQUATpaUMATa HA BB3MNAIMTEIHHM KIETKA (€03HMHODUIH,
HeyTpodmim, Makpodarm);
e TMOHWXAaBaHe Ha HWBaTa Ha IgE W orpaHMyaBaHe Ha XWIIEPPEAKTHBHOCTTA Ha
JTUXATETHUTE MIBTHUIIA.
OcseH ToOBa, peaulia PUTOXUMUYHU ChEAMHEHUS (ANKaIOUAH, (PIaBOHOUIU, KyMapuHU U
Ip.) IEMOHCTpPUpPAT CHOCOOHOCT na perynupar Oananca mexnay Thl/Th2 orroBopa u ma
MOBJIUABAT PEMOJICIIMPAHETO Ha TUXATETHUTE MIBTHUIIA.
B 3axmrouenue, GUTOXUMHUKAIUTE MpeACTaBIsABAT OOEIIaBalia JOMbJIBAIA Tepanus Mpu
ajepruyHa acTma, OjarofapeHue Ha CBOS MYJITHUMOJANIEH MEXaHW3bM Ha JIeWCTBUE.
Brorpeku ToBa, ca He0OXOIMMU TOMBIHUTEIHA KIMHUYHU U3CJIe/IBaHUS 33 TOTBbPIK/IaBaHe
Ha TsAXHATa €EKTUBHOCT U 0€30MaCHOCT MIPH XOpa.

Jasemi S., Khazaei H., Morovati M., Joshi T., Aneva 1., Farzaei M., Echeverria J. 2023.
Phytochemicals as treatment for allergic asthma: Therapeutic effects and mechanisms of
action. Phytomedicine IF: 7,9, Q1. https://doi.org/10.1016/j.phymed.2023.155149

Allergic asthma is a chronic inflammatory airway disease characterized by immune-
mediated responses to allergens, increased IgE production, airway inflammation,
bronchoconstriction, and excessive mucus secretion. Its pathogenesis involves complex
interactions among immune cells, particularly T helper cell subsets (Th1, Th2, and Th17),
and pro-inflammatory cytokines.
This review aims to evaluate the therapeutic potential of phytochemicals in allergic asthma,
focusing on their antioxidant, anti-inflammatory, and immunomodulatory properties. The
study is based on a systematic analysis of literature retrieved from Scopus, PubMed, and
Cochrane databases, including 102 original research articles published between 2006 and
2022.
The findings demonstrate that phytochemicals exert beneficial effects through multiple
mechanisms, including:

o suppression of pro-inflammatory cytokines (IL-4, IL-5, IL-13, TNF-a);

« inhibition of key signaling pathways such as NF-«kB, MAPK, and JAK/STAT;

« reduction of oxidative stress via modulation of reactive oxygen species and activation

of antioxidant pathways (e.g., Nrf2/HO-1);
o attenuation of inflammatory cell infiltration (eosinophils, neutrophils, macrophages);
« reduction of IgE levels and airway hyperresponsiveness.
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Additionally, various classes of phytochemicals (alkaloids, flavonoids, coumarins, etc.)
contribute to restoring the Th1/Th2 balance and mitigating airway remodeling processes.

In conclusion, phytochemicals represent promising adjunctive agents for the management of
allergic asthma due to their multi-target mechanisms of action. However, further clinical
studies are required to validate their efficacy and safety in human populations.

koksk

Ne 34

HaTypa.}nm MPOAYKTH 34 JICYCHUE HA AJICPIrUICH PUHUT: AKIHECHT BbPXY KJICTHYHUTE
CUTHAJIHU IbTHUIIIA U (l)apMaKOJIOFI/I‘lHI/ITe MHUIICHHU

AneprudHuAT pUHAT NpeacTaBisiBa [gE-mMeaunpano Bp3manuTenHo 3a00siBaHe HAa HOCHATA
JUTABMIla, KOETO 3HAYMTEJHO BJIOIIABA KAauyeCTBOTO HAa JKMBOT Ha IAIMEHTHUTE.
KOHBEHIIMOHATHUTE  TEPaleBTUYHU  IOAXOJAM, BKJIIOYHMTEIHO AHTHXHCTAMHUHH U
KOPTUKOCTEPOUIM, OOMKHOBEHO OCHTYpSIBAT BPEMEHHO CHUMIITOMATUYHO OOJICKUYCHHE, HO
4eCTO Ca CBBbP3aHUM C HEXKeJaHH e(PeKTH M HE BOJIAT JO TpPaHHO IOBIMSIBAHE Ha
3a00yiiBaHEeTO. B TO3M KOHTEKCT HATypaTHHUTE MPOIYKTH U PACTUTEITHO-TIPOU3BEICHUTE
OMOaKTHBHH CHEJIMHCHUS CE Pa3IJIekIaT KaTo MePCIICKTUBHA AJITEPHATHBA WM JIOTTBJIBAIIA
Teparnws.

Hacrosimusar 0630p nMa 3a 1e)T J1a MPeACTaBH KPUTHYHA U CHCTEMAaTH3UpPaHa OICHKA Ha
e(eKTUTE Ha HATypaJHHUTE ChCIWHCHHS NPU aJCPrHUCH PUHUT, C OCOOCH aKICHT BBPXY
KJICTHhYHUTE CUTHAJHH TBTUIIA ¥ (PAPMAKOJIOTHYHUTE MHUILICHH, YPE3 KOUTO TC YIPAKHIBAT
CBOCTO JIeHiCTBHE. AHAIU3BT € MPOBEJICH Bh3 OCHOBA Ha CUCTEMATHYHO ThpCeHE B Oa3uTe
nanau ScienceDirect, PubMed, Scopus u Web of Science, karo ciex mpuiaraHe Ha
MPEBAPUTEITHO 3a/aJIcHU KPUTEPUHM 3a BKJIIOYBAHE Ca CEJIEKTUpPaHW 46 OpHUTHHAIHU
M3CIIEABAHMUS.

O06oOmeHnTe MaHHU TOKa3BaT, Y€ PAa3jIU4YHH KJIacoBe (UTOXMMHUKAIHN, BKIIOYHTEIIHO
(GTaBOHOWIM, ANTKAIOWIHM, TEPIICHOMJAW W JAPYTd TPHPOJHU CHEIUHEHUS, IPOSBIBAT
W3pa3eHu MPOTUBOBB3MATUTENIHN, aHTUOKCUIAHTHU U aHTUXUCTAMHHOBU CBOMCTBa. Te3u
edeKkTu ce peanu3upar 4Ype3 MOTHCKAHE Ha KIIOYOBH MEIUATOPU Ha ajeprudyHOTO
BB3nmanenue, karo IgE, xucramun, 1L-4, IL-5, IL-13 u npyru UMTOKHHU, KaKTO U 4Ype3
penyKIHs Ha OKCHJIATUBHHUS CTpPEC, amomnTo3aTa W KIeThbuHaTa MHQHUITpalUs B HOCHATA
auraBuna. OcoOeHO 3HAaYeHHWE WMAaT MEXaHW3MHTE, CBbpP3aHH C HWHXUOUPAHETO Ha
curHanaute nbtuma MAPK/NF-kB, TLR4/MyD88/NF-kB, STAT6/SOCS1 u GATA3/T-
bet.

B 3akmrouenue, HaATypaqHUTE TPOAYKTH JEMOHCTPUPAT 3HAYHUTEICH TEPANeBTHYCH
MOTEHIINAJ TIPU aJISPTUYCH PUHUT OJlarojapeHue Ha MyJITUMOJIATHOTO CH JICHCTBHUE BBPXY
BB3MATUTEHUTE U UMYHOJIOTHUYHUTE MEXaHU3MH Ha 3200 1s1BaHETO. BhIipeku obemnaBamure
eKCIIEPUMEHTATHU JaHHH, ca HEOOXOIUMHU JOMBIHUTEIHN BHCOKOKAYECTBEHH KIMHUYHU
MpPOy4YBaHUSA 3a TMOTBBbpXKAAaBaHE HaA TsIXHaTa e(HUKacHOCT, O€30MacHOCT W MSICTO B
ChBpPEMEHHATA Tepanus Ha aJepruaHUs PUHUT.

Moradi Sh., Khazaei H., Tarlan M., Jasemi S., Joshi T., Aneva 1., Farzaei M., Echeverria J.
2024. Natural products for the treatment of allergic rhinitis: focus on cellular signaling
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pathways and pharmacological targets. Frontiers in Pharmacology, 15: 1447097; doi:
10.3389/fphar.2024.1447097, IF: 4,4, Q1.

Allergic rhinitis is an IgE-mediated inflammatory disorder of the nasal mucosa that markedly
impairs patients’ quality of life. Conventional therapeutic approaches, including
antihistamines and corticosteroids, generally provide only temporary symptomatic relief and
are often associated with adverse effects, without ensuring long-term disease control. In this
context, natural products and plant-derived bioactive compounds have emerged as promising
alternative or adjunctive therapeutic options.

The present review aims to provide a critical and systematic evaluation of the effects of
natural compounds in allergic rhinitis, with particular emphasis on the cellular signaling
pathways and pharmacological targets involved in their mechanisms of action. The analysis
was based on a systematic search of ScienceDirect, PubMed, Scopus, and Web of Science
databases, and after applying predefined eligibility criteria, 46 original studies were
included.

The reviewed evidence indicates that several classes of phytochemicals, including
flavonoids, alkaloids, terpenoids, and other natural compounds, exhibit pronounced anti-
inflammatory, antioxidant, and antihistaminic activities. These effects are mediated through
suppression of key allergic inflammatory mediators such as IgE, histamine, IL-4, IL-5, IL-
13, and related cytokines, as well as through reduction of oxidative stress, apoptosis, and
inflammatory cell infiltration in the nasal mucosa. Of particular relevance are the
mechanisms involving inhibition of the MAPK/NF-xB, TLR4/MyD88/NF-kB,
STAT6/SOCSL1, and GATA3/T-bet signaling pathways.

In conclusion, natural products demonstrate considerable therapeutic potential in allergic
rhinitis due to their multimodal effects on inflammatory and immunological pathways
involved in disease pathogenesis. Nevertheless, further high-quality clinical studies are
required to confirm their efficacy, safety, and potential role in contemporary allergic rhinitis
management.

oKk
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Buorect 32 nHXHOMPaHe HA KBJHAEMOCTTA Ype3 eKCTPAKTH U eTePHYHH MACJIA OT
PACTUTEJHU BUAOBE

HapactBamara ynotpeba Ha CHHTETHYHH XCPOWIMIM BOAM J0 CEPHO3HU CKOJOTHYHH U
3paBHHA MPOOJIEMH, KOETO Hajlara ThPCEHETO Ha MPHUPOTHH alTEPHATHBH C IO-BHCOKA
OMOCHBMECTHUMOCT U TIO-HHCKA TOKCHYHOCT. B TO3M KOHTEKCT pacTeHHSATA MPEICTABIISIBAT
IICHCH M3TOYHUK Ha OMOAKTHUBHH ChEJMHEHUS C MOTCHIIMAIHA XSPOUIINIHA aKTHBHOCT, KaTO
bPBOHAYAIHATA OIICHKA HA TO3HM IOTCHIMA YeCTO C€ W3BBpIIBA 4YpPe3 TECTOBE 3a
WHXUOMpaAHE HAa CEMEHHATA KBJIHAEMOCT.

Hacrosimioto u3ciensane uMa 3a 1ej Ja OlleHH HHXHOUTOPHATA aKTHBHOCT Ha METAHOJIOBH
€KCTPAKTH, AallCTOHOBHM €KCYJaTH W ETEPUYHM Macia OT 13 pacTUTEeTHH BHAA BBPXY
KBJIHIEMOCTTa Ha TPH MOJENHHU IuleBeaHH Buaa — Lolium perenne, Trifolium repens u
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Trifolium pratense. PacturennusaTt marepuai ¢ 00pabOTEH Ype3 CTAaHJAPTHU CKCTPAKITHOHHI
METO/M, a ETEPUYHHUTE Maclia ca TOJY4YCHHM upe3 XuiponecTwianus. buonornynara
AKTUBHOCT € OIICHEHA upe3 J1abopaTopeH OMOTECT MPU KOHTPOJIMPAHU YCIIOBUSI.
Pesynrature moka3BaT, uye CTEPHUUYHUTE Macjia IMPOSBSBAT Hai-CHJIHA WMHXHOUTOPHA
AKTUBHOCT B CpPaBHEHHE C OCTaHAIWTE u3cieaBaHu ¢pakuuu. Haii-uspasen edekrt e
yCTaHOBEH IpH eTepuuHuTe Macia ot Origanum vulgare subsp. hirtum u Thymus moesiacus,
KOHMTO HAITBJIHO TIOTUCKAT KBJIHAEMOCTTa Ha BCUYKH M3CJIeiBaHN BU0BE. ChIECTBEHA, HO
BUJIOBO-CIICIIM(DUYHA AKTHBHOCT IMPOSBSIBAT ChHIIO €TEPUYHUTE Macia OT Thymus
longidentatus u Micromeria dalmatica, kakro u meraHomoBusT ekcTpakT or Narcissus
pseudonarcissus.

XVMUYHUAT ChCTaB HAa Hal-akTUBHUTE mpobu e aHamm3upan dpe3 GC/MS, karo ca
UICHTU(DHUIIMPAHA OCHOBHU KOMIIOHEHTH KaTO KapBaKPOJI, U30MEPHU Ha IUTPAI, O-TSPIUHILIT
areTaT, MUICPUTOH OKCHUJT M B-THHECH. B METaHOIOBUTE SKCTPAKTH Ca YCTAHOBCHH (hCHOTHU
U OpraHWYHHU KMCEJIMHHU, aJIKATOUINA U BBIIICXHUIPATH.

B 3akiroueHue, MONMy4YeHUTE PE3ysiTaTH MOKa3BaT, ue M3CJICIBAHUTE PACTHTEIHU BHJIOBE
CHUHTE3HMpaT CBhEAWHEHHs ChC 3HAYMUTENHA (PUTOTOKCHMYHA AKTHMBHOCT U MPEICTABISBAT
oOelaBaiy U3TOYHHUIIN 32 pa3paboTBaHE HA OMO-XEPOUIIHIH.

Yankova-Tsvetkova E., Nikolova M., Aneva 1., Stefanova T., Berkov S. 2020. Germination
inhibition bioassay of extracts and essential oils from plant species. Comptes rendus de
I’Académie bulgare des Sciences, 73(9) 1254 — 1259. 1IF: 0.378. Q2.
http://www.proceedings.bas.bg/DOI/d0i2020 9 09.html

The extensive use of synthetic herbicides has led to significant environmental pollution and
health concerns, prompting the search for natural alternatives with improved
biodegradability and lower toxicity. In this context, plants represent a valuable source of
bioactive compounds with potential herbicidal properties, and seed germination inhibition
assays are commonly used as an initial screening approach.

The present study aimed to evaluate the inhibitory effects of methanolic extracts, acetone
exudates, and essential oils obtained from 13 plant species on the germination of three model
weed species: Lolium perenne, Trifolium repens, and Trifolium pratense. Plant materials
were processed using standard extraction techniques, while essential oils were obtained by
hydrodistillation. The biological activity was assessed through laboratory germination
bioassays under controlled conditions.

The results demonstrated that essential oils exhibited the strongest inhibitory effects
compared to the other tested fractions. The essential oils of Origanum vulgare subsp. hirtum
and Thymus moesiacus showed the highest activity, completely inhibiting seed germination
of all tested species. Significant but species-specific inhibitory effects were also observed
for essential oils of Thymus longidentatus and Micromeria dalmatica, as well as for the
methanolic extract of Narcissus pseudonarcissus.

The chemical composition of the most active samples was analyzed by GC/MS, revealing
major constituents such as carvacrol, citral isomers, a-terpinyl acetate, piperitone oxide, and
B-pinene. Methanolic extracts were found to contain phenolic and organic acids, alkaloids,
and carbohydrates.
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In conclusion, the studied plant species produce compounds with significant phytotoxic
activity and represent promising candidates for the development of bioherbicides.

keskosk
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KadeonaxuHoBU KHCEJINHU, HIUTOTOKCHYHA, AHTHOKCHIAHTHA,
aleTUJIXOJMHECTEPA3HA M TUPO3MHA3HA HHXUOMTOPHA AKTHBHOCT HA IIECT BUJIA OT
poxa Inula, pasnpocrpanenu B bharapus

Hacrosimoro w3cnenBane WMa 3a el Ja XapakTepusupa (PUTOXUMUYHHUS CBCTaB U
OMoJIOrMYHaTa aKTUBHOCT Ha METAHOJIOBU CKCTPAKTH OT miecT Buza Inula, pasmpocrpanenu
B bwarapus (Inula oculus-christi, I. bifrons, 1. aschersoniana, I. ensifolia, 1. conyza u I.
germanica). OcHoBeH (POKYC € MOCTaBEeH BBPXY HICHTU(MHIIMPAHETO W KOJIUYECTBEHOTO
ompeensHe Ha KaheOUITXMHOBU KHCEIMHU, KaKTO U BbPXY OIIEHKATa HAa aHTHOKCH/IaHTHATA,
€H3UMHO-UHXUOUTOPHATA ¥ IMTOTOKCHYHATA aKTUBHOCT HA €KCTPAKTHTE.

Upes HPLC ananu3 ca waentuduuupanu xjoporeHoBa kucenuHa (5-CQA) u uvetupu
nzomepa Ha aukadeowrxuHoBure kucenmuu (1,5-, 3,5-, 4,5- u 3,4-DCQA), kato ca
YCTAaHOBEHU 3HAYWTEITHU KOJMYECTBEHH pa3JIMuusi MEXAY HW3CIIeBaHUTE BHaoBe. Haii-
BHCOKO CBhIbpXKaHHEC HAa OOmU (EHOJIHUW CHCIAWHCHUS W Hal-CHIIHA AHTHOKCHUIAHTHA
aktuBHocT (DPPH) e maGmromaBana npu |. ensifolia, nokaro excrpaktst ot |. bifrons
MposiBsiBa Hal-Bucoka akTHUBHOCT B ABTS Tecta u Hali-cuiieH THpO3WHA3eH HHXUOUTOPEH
e(heKT.

W3cnenBanute eKCTpaKTH TMOKa3BaT claba HMHXMOMTOPHA  aKTHUBHOCT  CIIPSIMO
aleTUIIXOJMHECcTepa3aTa U HUCKA IUTOTOKCUYHOCT KaKTO KbM TyMOpHHU (A549), Taka 1 KbM
Hetymopuu (MDCK II) kieTpb4HM JNMHHM B IIMPOK KOHLEHTPALMOHEH JHara3oH.
KopenanmoHHUAT aHanmu3 pa3KpuBa CHJIHA TOJOXKHUTENIHA 3aBUCUMOCT MEXAY OOIIOTO
ChABpXKaHWE Ha (DEHOTHU ChEUHEHUS U aHTUOKCHJIAaHTHATAa aKTUBHOCT, KAKTO M yMEPEHA
JI0 CHUJIHA Bpbh3Ka C €H3UMHO-UHXUOUTOPHUTE €(EeKTH.

B 3akmiouenue, uscieaBanuTe BHIoBe OT poja Inula mpencramnsBaT IieHEH U3TOYHUK Ha
(GbeHOMHU CheTUHEHHS C aHTUOKCUIAHTEH MOTEHIHAI U YyMepeHa OMOIOTHYHA aKTHBHOCT,
KOETO TMOJYepTaBa TAXHOTO 3HAUYEHHE KAaTO NOTEHIHMAJIHU MPUPOJHU AareHTu C
(bapMaKoIOTUYHO TIPUIIOKEHUE.

Trendafilova A., Ivanova V., Rangelov M., Todorova M., Ozek G., Yur S., Ozek T., Aneva
L, Veleva R., Moskova-Doumanova V., Doumanov Y., Topouzova-Hristova T. 2020.
Cafteoylquinic Acids, Cytotoxic, Antioxidant, Acetylcholinesterase and Tyrosinase Enzyme
Inhibitory Activities of Six Inula Species from Bulgaria, Chemistry & Biodiversity, 17, IF:
2.408, Q2. https://pubmed.ncbi.nlm.nih.gov/32187453/

This study aimed to investigate the phytochemical profile and biological activities of
methanolic extracts obtained from six Inula species growing in Bulgaria (Inula oculus-
christi, I. bifrons, I. aschersoniana, I. ensifolia, I. conyza, and I. germanica). Particular
emphasis was placed on the identification and quantification of caffeoylquinic acids, as well
as on the evaluation of antioxidant, enzyme inhibitory, and cytotoxic activities.
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HPLC analysis revealed the presence of chlorogenic acid (5-CQA) and four dicaffeoylquinic
acid isomers (1,5-, 3,5-, 4,5-, and 3,4-DCQA), with considerable quantitative variation
among species. The extract of I. ensifolia exhibited the highest total phenolic content and the
strongest DPPH radical scavenging activity, whereas I. bifrons demonstrated the highest
activity in the ABTS assay and the most potent tyrosinase inhibitory effect.

All studied extracts showed weak acetylcholinesterase inhibitory activity and low
cytotoxicity toward both cancer (A549) and non-cancer (MDCK I1) cell lines over a wide
concentration range. Correlation analysis indicated a strong positive relationship between
total phenolic content and antioxidant activity, as well as moderate to strong correlations
with enzyme inhibitory effects.

In conclusion, the investigated Inula species represent a valuable source of phenolic
compounds with notable antioxidant potential and moderate biological activity, highlighting
their relevance as promising natural agents for potential pharmacological applications.
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XepOunuaeH NOTEHIUAT HA €eTePUYHH MacJia OT H30paHu BU/I0Be OT ceMeiicTBa
Lamiaceae u Asteraceae

HacrosimoTo wm3cnenBaHe pasriexaa XepOWIUAHUS MOTEHIMAd Ha EeTepUYHH Macla,
U3BJICYCHH OT IIECT PACTUTEIIHU BUA OT cemeiicTBara Lamiaceae u Asteraceae (Monarda
fistulosa, Satureja pilosa, Origanum vulgare subsp. hirtum, Micromeria dalmatica, Thymus
longedentatus u Artemisia campestris), upe3 OICHKAa Ha TAXHOTO BJIHSHHE BBHPXY
KBJIHAEMOCTTa Ha ceMeHa Ha MojeiaHu mieBennd Bumose (Lolium perenne u Trifolium
pratense).

BbuonmorndnaTa akTHBHOCT € M3CIe/IBaHA 4Ype3 in Vitro TeCTOBE C BOJAHH Pa3TBOPH Ha
eTepUYHUTE Macia B KoHIeHTparmoneH quana3od 0.5-3.0 pL/mL. [Toxy4yenure pe3ynraTu
MOKA3BaT 3HAYMTEIHA MHXUOWTOPHA AKTHBHOCT TMPH BCUYKH W3CJICIBAHU Macja, KaTo
croitHocTuTe Ha ICso Bapupat Mexay 0.52—1.6 uL/mL 3a L. perenne u 0.97-3 pL/mL 3a T.
pratense, K0eTo CBHJIETEJICTBA 3a MMO-BUCOKA YYBCTBUTEIHOCT Ha MTbPBUS BU]I.

Haii-cunno wu3paseH uHXuOUTOpeH e(eKT MposBABAT ETEPUUYHUTE Macia, OoraTd Ha
kapBakpo1, ocooeno Te3u ot O. vulgare subsp. hirtum, M. fistulosa u S. pilosa. Xumuuaust
ananmu3 upe3 GC/MS mokasBa, 4e OCBEH KapBakKpol, ChAMHEHUS KaTO TUMOI, [-TIMHEH,
NUTEPUTOH OKCHJI W M30MEpUTEe Ha IHTpan (TepaHuai M Hepai) ChINO AOMPHUHACIT 3a
(UTOTOKCHYIHATA AKTUBHOCT.

JlombIHUTETHO € MPOBENEH In VIVO E€KCHEPUMEHT IpHU TOJIEBH YCIOBHS, MPHU KOHTO
€TEePUYHO MAacli0 OT pUTaH € MPUJIOKEHO Ype3 BKIIoUBaHE B cymepadcopOeHT (Terawet),
OCHUTYpsIBaIl] TOCTETIEHHO OCBOOOX/1aBaHe Ha aKTUBHUTE BelllecTBa. Pesynrarure mokaspar
J10303aBUCUMO HaMallsiBaHe Ha Ouomacara Ha HaJI3EMHHUTE YaCTH HA PACTEHHUATA, KaTO MPH
Hali-BHCOKaTa KOHIICHTPAIIHS ce OTYUTa 10 77% peayKIus CripsiMo KOHTPOIHUTE BapUAHTH.
B 3akimouenue, n3cieBaHUTE €TEPUYHU MACiIa IEMOHCTPUPAT 3HAUUTEIICH TTOTEHITUAN KAaTO
NPUPOIHA XePOUIINIHN, a M3TIOJI3BAaHETO HAa HOCUTEIN KaTo cyrnepabcopOeHTH MpeICTaBIIsBa
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CQ)CKTI/IBCH moAaxo[J 3a INOBHIIaBaAaHE Ha TsAXHATa CTaOMITHOCT H IMPUITOKUMOCT IIPHU IMOJICBU
yCJ10BUs.

Nikolova M., Yankova-Tsvetkova E., Traykova B., Stefanova T., Dzhurmanski A., Aneva L.
Berkov. S. 2021. Herbicide potential of selected essential oils from plants of Lamiaceae and
Asteraceae families. Acta Agrobotanica 74, 2021, IF: 1.219 Q2.

This study investigates the herbicidal potential of essential oils obtained from six plant
species belonging to the Lamiaceae and Asteraceae families (Monarda fistulosa, Satureja
pilosa, Origanum vulgare subsp. hirtum, Micromeria dalmatica, Thymus longedentatus, and
Artemisia campestris), by evaluating their inhibitory effects on seed germination of model
weed species (Lolium perenne and Trifolium pratense).

The biological activity was assessed through in vitro germination assays using aqueous
solutions of essential oils at concentrations ranging from 0.5 to 3.0 pL/mL. The results
demonstrated significant inhibitory effects for all tested oils, with ICso values ranging from
0.52 to 1.6 uL/mL for L. perenne and from 0.97 to 3 uL/mL for T. pratense, indicating higher
sensitivity of the former species.

The strongest inhibitory activity was observed for carvacrol-rich essential oils, particularly
those derived from O. vulgare subsp. hirtum, M. fistulosa, and S. pilosa. GC/MS analysis
revealed that, in addition to carvacrol, compounds such as thymol, B-pinene, piperitone
oxide, and citral isomers (geranial and neral) contribute to the phytotoxic effects.

An in vivo field experiment was also conducted using oregano essential oil incorporated into
a superabsorbent (Terawet), enabling gradual release of active compounds. The results
showed a dose-dependent reduction in the aboveground biomass of target plants, reaching
up to 77% inhibition at the highest concentration compared to the control.

In conclusion, the studied essential oils exhibit strong potential as natural herbicides, and the
use of carriers such as superabsorbents represents an effective strategy for enhancing their
stability and applicability under field conditions.
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Bupnosere ot pox Gentiana — npupoaHH CpeCcTBa C NOTEHIHAJ 32 Oben] KOHTPOJI HA
BHCLepagHaTa 0oJiKa: eTHO(apMaKoI0orn4yeH 0030p c in silico moxxon

O0630pbpT 00001maBa €THO(APMAKOJIOTUYHUTE NPUIIOKEHUS HAa NPEICTaBUTENN OT pOJ
Gentiana B pa3iuyHy TPAJAUIIMOHHN MEAMIIMHCKN CUCTEMH M Pa3TIIexk/1a TEXHHS TTOTCHITHAI
3a TIOBJIMSIBAHE HA BUCIEpalIHaTa 00JIKa Ype3 ChBpeMeHHHU in silico moaxonu. B ananusa ca
BKIIIOUEHU JaHHM OT Tepcuiickara, KUTaiickaTa U aHTUYHATa Tpblika MEAUIIMHA, KaKTO U
ChbBPEMEHHU (GUTOXUMUYHH U (ApPMAKOJIOTUYHH HW3CIEABaHMS, OOXBallallyd JeBET
€BpOIIECCKH BUA.

JlutepaTypHUTEe WM3TOYHMIIM TIOKA3BaT, Y€ THUHTSABUTE TPAAMIIMOHHO CE€ H3IMOJI3BAT KaTO
AQHAITETUYHU, AUYPETUYHU M TMPOTUBOBB3MAIUTEIHU CPEICTBA, 0COOCHO TpuU OONKU C
BHCIIEPAJICH MTPOU3XO0/I, BKIIOYUTEIHO IPpU OBOPEYHHN U raCTPOMHTCCTUHATHYN HAPYIICHHUS.
Te3u ehekTH ce CBBpP3BAT ¢ OOraTHsl XUMHYCH ChCTaB HA PACTCHUSTA, BKIFOYBAII HPUIOW/TH,
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CEKOMPHIOUH, (DIaBOHOMIM, KCAHTOHM, AQIKaJIOMAM U TEPHEHOUIU, MPOSBIBALIN
pa3HooOpa3Ha OMOIOTHYHA AaKTUBHOCT.

[TpoBenenusT in silico aHanmM3 oOLEHSBAa B3aWMOJCHCTBHETO HAa HICHTU(DUIIUpPAHU
CbEIMHEHUS C KIOYOBU pELENTOpPH, Yy4yacTBAllM B TpaHCIyKUusATa Ha Oojkara —
nypuHepruunus peuentop P2X3 u Banunonanus peuentop TrpV1. [lonydyenure pesynraru
noKas3Bar, ye ()IABOHOWAHM TIIMKO3UIM, TMPOU3BOAHM HAa W300PHEHTUH M W30BHTEKCHH,
JIEMOHCTPUPAT Hail-BUCOK aUMHUTET KbM TE3M PELENTOPU U BEPOSITHO AONPUHACIT 3a
aHAJITeTUYHUSA €PEKT.

HaGnronaBa ce 1o0pa chlIOCTaBUMOCT MEXY TPaJAULMOHHUTE MPUIIOKEHUS] HA TUHTABUTE
IpY BBTPELIHU OOJIKM M ChbBPEMEHHHTE MOJEKyJsipHH aaHHU. Pon Gentiana ce oueprasa
KaTO TMEPCIEKTUBEH M3TOUYHUK Ha OMOAKTUBHU CHEIMHEHMS C TIOTEHIIMAN 3a pa3paboTBaHe
Ha HOBU CPEJICTBA 3a KOHTPOJI Ha BHUCLEpalHaTa 00JIKa, KOETO Hajlara MPOBEXIaHETO Ha
JOIIBJIHUTEITHN €KCIIEPUMEHTATHH U KIIMHUYHU U3CIICIBAHMUS.

Pasdaran A., Butovska D., Kerr Ph., Naychov Zh., Aneva I., Kozuharova E. 2022. Gentians,
natural remedies for future of visceral pain control; an ethnopharmacological review with
an in silico approach. Biologia Futura 73(2): 219 — 227, IF: 1.069, Q2.
https://link.springer.com/article/10.1007/s42977-022-00114-7

This review summarizes the ethnopharmacological applications of Gentiana species across
different traditional medical systems and explores their potential in the modulation of
visceral pain using modern in silico approaches. The analysis integrates data from Persian,
Chinese, and ancient Greek medicine, as well as contemporary phytochemical and
pharmacological studies, covering nine European species.

Available evidence indicates that gentians have been traditionally used as analgesic, diuretic,
and anti-inflammatory agents, particularly in the treatment of visceral pain associated with
renal and gastrointestinal disorders. These effects are linked to their rich phytochemical
composition, including iridoids, secoiridoids, flavonoids, xanthones, alkaloids, and
terpenoids, which exhibit diverse biological activities.

The in silico analysis evaluates the interaction of identified compounds with key receptors
involved in pain signaling, namely the purinergic P2X3 receptor and the vanilloid receptor
TrpV1. The results suggest that flavonoid glycosides, particularly isoorientin and isovitexin
derivatives, display the highest binding affinity and may contribute to the observed analgesic
effects.

A strong correlation is observed between traditional uses of gentians for internal pain relief
and modern molecular findings. The genus Gentiana emerges as a promising source of
bioactive compounds with potential applications in the development of novel therapeutics
for visceral pain management, warranting further experimental and clinical validation.
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PuckoBe oT oTpaBsiHe ¢ JJeueOHM pacTeHusi: 00001aBaiy 0030p
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O0630pBT cUCTEMATHU3UPA HATUYHUTE JAHHU OTHOCHO TOKCUYHOCTTA HA JIeYeOHUTE PacTeHUs
U CBBbP3aHUTE C TAX CIyuyau Ha OTPaBsSHE MIPU YOBEKA, C aKIEHT BbPXY KIMHUYHUTE MIPOSIBH,
MEXaHU3MHUTE Ha JCUCTBUE W OCHOBHUTE TOKCHYHHM ChEIMHECHHS. AHaIM3UpaHU ca
nyONMKyBaHH Cllydyad Ha MHTOKCUKAIIMHM, KaTO PACTEHUATAa ca KIACU(UIMPAHH CIIOPE[
JOMHHHPAIIUTE TOKCHYHU €PEKTU BHPXY PA3TUYHU OPTaHH U CUCTEMH.

JlanHuTE TIOKa3BaT, uye BHIPEKU MIUPOKOTO PA3NPOCTPAHEHHE W TPAJAUIIMOHHATA yroTpeda
Ha (UTOTEpANeBTUYHU CPEACTBA, pEeAulia JIeYeOHH pacTeHHs MOrar Ja MNpeAu3BUKAT
CEpUO3HU TOKCUYHH pPEaKIUH, BKIIOYUTEIHO XEMaTOTOKCHYHOCT, HEPPOTOKCHYHOCT,
FaCTPOMHTECTUHAIHU, PECIUPATOPHU M KapIAUOTOKCUYHU edekTu. YepHUAT apod u
O0bOpenTe ca cpel HaW-uecTO 3acerHaTHTE OpraHM, MOpaJM KIYoBaTa UM poJii B
MeTaboaM3Ma U SIIMMUHUPAHETO Ha KCEHOOMOTHIIH.

OtpaBsiHHSITA MOTraT Ja BB3HUKHAT B PE3yiTaT HAa HENPaBWIHA HICHTU(UKALWS Ha
pacTeHusATa, HEKOHTPOJIMpaHa ynoTpeda, Impelo3upaHe, B3aUMOAECHCTBUS C JIEKaPCTBEHU
CpeACTBa WM HAIWYME Ha TOKCHYHHM 3aMbpcutenu. OcoOeHO PHCKOBH ca CIydyaWTe Ha
caMOHa3HaueHa Tepanus U U3MO0JI3BaHe Ha PACTEHUS C HESICEH ChCTAB U MTPOU3XOI.
O0630pbpT moOMYEpTaBa, Y€ IMIMPOKO PA3MPOCTPAHEHOTO CXBalllaHe 3a 0e30MacHOCT Ha
,»HaTypaJIHUTE* MPOAYKTHU € MOABEKIAII0 U MOXE Ja JOBeJe A0 CEPUO3HU 3PaBOCIOBHU
nocneAcTBus. HeoOGxogumocTra OT MO-CTpora  peryiamusi, CTaHAapTH3alus W
nH(OPMUPAHOCT OTHOCHO Oe3omacHara ynoTpeba Ha JiedeOHU pacTeHHS € OT ChIIECTBEHO
3HauEHUE 3a NPEJOTBPATABAHE HA TOKCUYHU UHLUICHTH.

Farzaei M., Bayrami Z., Farzaei F., Aneva L., Das S., Patra J., Das G., Abdollahi M. 2020.
Poisoning by medicinal plant: a comprehensive review. Archives of Iranian Medicine, 23(2):
117 — 127, IF: 1.354, Q3.

This review compiles and systematizes current knowledge on the toxicity of medicinal plants
and associated cases of human poisoning, with emphasis on clinical manifestations,
mechanisms of action, and the major toxic constituents involved. Reported intoxication cases
were analyzed and classified according to the predominant toxic effects on different organs
and physiological systems.

The available evidence indicates that, despite their widespread traditional use, many
medicinal plants may induce severe toxic effects, including hepatotoxicity, nephrotoxicity,
gastrointestinal, respiratory, and cardiotoxic complications. The liver and kidneys are among
the most frequently affected organs due to their central role in xenobiotic metabolism and
elimination.

Poisoning may result from misidentification of plant species, uncontrolled consumption,
overdose, herb—drug interactions, or contamination with toxic substances. Self-medication
practices and the use of poorly characterized herbal products represent significant risk
factors.

The review highlights that the common perception of natural products as inherently safe is
misleading and may lead to serious health risks. Therefore, stricter regulation,
standardization, and increased awareness regarding the safe use of medicinal plants are
essential to minimize toxic incidents.
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JleTIMBH cheIMHEHHUs HA YeTHPH BUAA oT pox Inula, pasnpocrpanenu B Brarapus

HacrosimoTo u3cneaBane xapakrepusupa JETIUBUTE CheIUHEHUSI Ha YETUPU BUAA OT POJ
Inula (Inula germanica, I. bifrons, I. ensifolia u I. salicina), pasnpoctpanenu B brirapus,
ype3 raszoBa Xxpomartorpadus, chuerana ¢ maccuektpomerpus (GC-FID/MS).
Wnentudunmpanu ca oomio 141 chennHEHHS, KATO € YCTAHOBEHO 3HAYUTEIIHO pa3HOOOpasue
B XMMHUYHHS CBhCTaB M SICHO PA3TPAHMUYCHH XUMHUYHH MPOGOWIM MEXKIy H3CICIBAHUTE
TaKCOHH.

Pesynratutre mokassar, 4e Inula germanica ce xapakTepusupa C JOMHHHpPAHE Ha
KUCIIOPOJCHABPXKALM ~ MOHOTeprieHH, jgokaro mnpu | bifrons  mpeobnanasar
ceckButepnenounau. 3a |. ensifolia u I. salicina e ycraHoBeHO BHCOKO ChIbpKaHUE Ha
MacTHU KHCEJMHH, KOETO TH 000co0sBa B otrienHa rpyna. OCHOBHM HMHIUBUAYAIHU
KOMIIOHCHTH BKJItouBaT cis-carvyl acetate, 1,8-cineole, d-cadinene um pasaudHH MacTHH
KHCEJINHHU.

Upe3 MHOroBapuaHTEH cTaTUCTHYecku aHanu3 (principal component analysis u cluster
analysis) € JeMOHCTpHpaHa 3HAYUTEIIHA XUMHYHA BapUAOUIHOCT MEXIY BHIIOBETE, KAaTO
YaCTUYHO CE MOTBBPKJIABaT, HO M B OIPEICIICHH CITydal Ce pa3MUHABAT C TPATUIIMOHHHUTE
TaKCOHOMHMYHHM B3aMMOOTHOIIEHHs. Ycranoseno e, 4ye |. salicina u |. ensifolia ca naii-
OJIM3KY 10 XMMHUYEH MpoduJI, 1oKkaTo |. germanica ce otianyaBa ChbUIECTBEHO.

[TonydyeHuTe pe3ynTaTy pa3mupsBaT MO3HAHUATA 32 GPUTOXUMHUYHOTO Pa3sHOOOpas3ue B pona
Inula v mojuepraBarT HAJIMYMETO HA 3HAYMTEIHA BBTPEBUIOBA M MEXIyCHEIHPUUHA
BapUaOMITHOCT, BEPOSTHO OOYCIIOBEHA OT €KOJIOTUYHU U T€HETUYHU (HaKTOpH

Trendafilova A., Todorova M., Ozek T., Ozek G., Aneva 1. 2020. Volatile constituents of four
Inula species of Bulgarian origin. Biochemical Systematics and Ecology, Vol. 90, 104035,
IF: 1.381, Q3. https://www.sciencedirect.com/science/article/pii/S0305197820300442

This study characterizes the volatile constituents of four Inula species (Inula germanica, I.
bifrons, 1. ensifolia, and I. salicina) of Bulgarian origin using gas chromatography coupled
with mass spectrometry (GC-FID/MS). A total of 141 compounds were identified, revealing
substantial chemical diversity and distinct volatile profiles among the investigated taxa.
The results indicate that Inula germanica is dominated by oxygenated monoterpenes,
whereas sesquiterpenoids prevail in 1. bifrons. In contrast, I. ensifolia and I. salicina are
characterized by relatively high levels of fatty acids, forming a separate compositional group.
Major individual constituents include cis-carvyl acetate, 1,8-cineole, 3-cadinene, and various
fatty acids.

Multivariate statistical analyses (principal component analysis and cluster analysis) revealed
pronounced chemical variability among the species, partially supporting but also challenging
traditional taxonomic relationships. Inula salicina and 1. ensifolia exhibited the closest
similarity, whereas I. germanica showed a more distinct chemical profile.

These findings contribute to a deeper understanding of phytochemical diversity within the
genus Inula and highlight significant intra- and interspecific variability, likely influenced by
ecological and genetic factors.

57



https://www.sciencedirect.com/science/article/pii/S0305197820300442

skoksk

Ne 41

Meta0oanTHO nNpodguiIMpaHe Ha ecTeCTBeHH nonyaaunu Ha Nectaroscordum siculum
ssp. bulgaricum ape3 GC-MS u aHAJIM3 HA OCHOBHUTE KOMIIOHEHTH

WzcnenBanero npeacraBs MeTabONUTHUA Npoduil HA YETHPU €CTECTBEHHU IMOMYJAlMU Ha
Nectaroscordum siculum ssp. bulgaricum, csbpanu ot pasmuunu reorpad)CKd pailoHU B
boearapus, upe3 GC-MS ananu3, KOMOMHUpPAH C XEMOMETPUYHH METOJHU. 3a IbPBU BT €
U3BBPIICHO ISUIOCTHO M3CJEBaHE Ha METaOOJUTHUS ChCTAaB Ha BHJA, OOXBAIIAIIO KAKTO
I'BPBUYHU, TAKA U BTOPUIHU META0OIUTH.

Nnentudunmpanu ca 52 meraboimra OT pa3iMdHA XUMUYHH KJIACOBE, BKJIIOYHTEITHO
AMUHOKHUCEIIMHHU, BBIIIEXUIIPATH, OPTaHUYHHU KUCEIIMHU, JUMHIA U (CHOIHH KUCEIUHU.
Cpen Tsax L-rmyraMuH JOMUHUpPA B aMUHOKHCETUHHUS MPOoQuIl, a A0bIYyHATa KHCETUHA €
OCHOBEH IPEJICTAaBUTENI Ha OPraHUYHHUTE KUCENWHU. Bbhrioexuaparure ca mpeacTaBeHu OT
MOHO- M TU3aXapuIu, 10KaTo (epyjoBara KuceanHa € Bojaell (eHOIeH KOMIIOHEHT.
Xemometpuunute aHanusu (PCA u kiibCTepeH aHalu3) MoKa3BaT CXO0JIeH KaueCTBEH ChCTaB
Ha METa0OJIMTUTE MEXIy IMOMyJIalluUTe, KaTo HAOIIO/IaBaHUTE pA3IMUUS CE JbJIKAT
OCHOBHO Ha  KonwuecTBeHWM  Bapuanuu. OCHOBHUTE  (aKTOpPH,  ONPEICISIIN
T epeHINANNATA MEX Ty TPOOUTE, ca ChAbPKAHUETO HA OPTAaHWYHU U (DEHOJIHN KHCEITNHH,
KaKTO M JIMTIMTHUTE KOMIIOHEHTH.

Pesynarature momuepraBar poisiTa Ha EKOJIOTMYHUTE W reorpadckute (akTopu 3a
MeTabonuTHaTa BapuHaOWIHOCT HA BUAA M JIeMOHCTpHpar mnpuioxkumocrra Ha GC-MS
npoUIMpaHeTo, ChYETAaHO C XEMOMETPUYHHM METOIH, 3a OIeHKa Ha OOTaHWYHUS U
reorpadckusi MpoOU3xX0/ Ha PACTUTEITHUS MaTepUal.

Vrancheva R., Dincheva I., Aneva I., Pavlov A. 2020. Metabolite profiling by means of GC-
MS combined with principal component analyses of natural populations of Nectaroscordum
siculum ssp. bulgaricum (Janka) Stearn; Zeitschrift fiir Naturforschung Section C Journal of

Biosciences; IF: 1.649, Q3.

This study characterizes the metabolite profile of four natural populations of
Nectaroscordum siculum ssp. bulgaricum collected from different geographical regions in
Bulgaria, using GC-MS analysis combined with chemometric approaches. This represents
the first comprehensive investigation of the metabolite composition of this species,
encompassing both primary and secondary metabolites.

A total of 52 metabolites were identified, including amino acids, carbohydrates, organic
acids, lipids, and phenolic acids. L-glutamine was the predominant amino acid, while malic
acid was the major organic acid. The carbohydrate fraction consisted of mono- and
disaccharides, whereas ferulic acid was identified as the dominant phenolic compound.
Chemometric analyses (principal component analysis and cluster analysis) revealed a
generally similar qualitative metabolite composition among populations, with differentiation
mainly driven by quantitative variations. The primary discriminating factors included the
levels of organic and phenolic acids, as well as lipid constituents.
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These findings highlight the influence of environmental and geographical factors on the
metabolic variability of the species and demonstrate the applicability of GC-MS-based
metabolite profiling combined with chemometric tools for assessing the botanical and
geographical origin of plant material.
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HoBo ent-kaypaHoBo TUTEPNEHOU/IHO CheANHEHNE OT HAJ[3eMHHUTE YacTH HA Tnula
bifrons

OUTOXMMUYHOTO U3CIICABAHE HA XJIOPO(YOPMHHS EKCTPAKT, MOIYYSH OT HA[3EMHUTE YaCTH
Ha Inula bifrons, noBeae 10 M30JMpPaHETO HA €IHO HOBO JAUTEPIICHOUIHO ChEAMHEHUE OT
THNA ent-KaypaH, 3aeIHO C JBAHA/JECET HM3BECTHU CHEIMHEHHS, NPHHAIICKANM KbM
Pa3IMYHH KJIACOBE, BKIIOYUTEIHO JAUTEPIICHOUIHN, CECKBUTEPIICHOUIH, TPUTEPIICHOUAN U
CTepoJIH.

CTpyKTypuTe Ha H30JMPAHUTE CHEAMHEHHS OsXa YCTaHOBEHH Ype3 CHEKTPOCKOIICKU
Metoau, Bkmountenano 'H u B3C SIMP, HRESIMS u IR anamu3u. HoBoTo cheauHeHUE €
UICHTU(PHUIMPAHO KATO alMJIOKCH MPOHM3BOMHO Ha ent-15a-xuapokcu-kayp-16-en-19-osa
KHCEIIMHA, HOCEIIO PSIJIKa 3-METHIITICHTAHOMIHA CTPAHUYHA BEPHTa.

OcBeH HOBOTO Che/IMHEHNUE, Os1Xa MACHTH(UIIMPAHH JIBa TUTEPIICHOU 1A OT TUITA ent-KaypaH,
€HO TPOM3BOJHO Ha €y/e3MaH, MEeT CECKBUTECPIICHOBH JAKTOHA, TPU TPUTEPIICHOWIHU
ChEIMHEHHS U B-CHTOCTEPOJI, KATO BCHUKH Te ce ChoOIIaBar 3a mbpeu bt 3a |. bifrons.
XEeMOTaKCOHOMUYHHUAT AaHaIMW3 I[I0Ka3Ba, Y€ YCTAHOBEHUTE CHEIMHEHHS, OCOOEHO
CECKBUTEPIICHOBHTE JIAKTOHU U AUTEPIICHOUINTE OT THIIA ent-KaypaH, ca XapaKTepHH 3a PO
Inula 1 Morar na ciykaT Kato HaJEKIHH MapKepH 3a U3SACHSIBaHE HA (QUIOTCHETHYHHTE
B3alMOOTHOUIEHMSI B pAMKUTE Ha poJia M CPOJITHUTE TaKCOHHU OT Tpubata Inuleae.
[MonydeHure pe3yiaTaTd AONPUHACAT 3a TMO-T00POTO HU3SACHSABaHE Ha mnpoduia Ha
BTOpH4YHKTE MeTabouTu nipu Inula bifrons u momuepraBar XxeMOTaKCOHOMUYHOTO 3HAUCHHE
Ha JUTEPIICHONIUTE OT TUTA ent-KaypaH.

Ivanova V., Todorova M., Aneva I., Nedialkov P., Trendafilova A. 2020. A new ent- kaur-16-
en-19-oic acid from the aerial parts of /nula bifrons. Biochemical Systematics and Ecology,
93:104141 IF: 1.381, Q3.

The phytochemical investigation of the chloroform extract obtained from the aerial parts of
Inula bifrons resulted in the isolation of one new ent-kaurane diterpenoid, along with twelve
known compounds belonging to different classes, including diterpenoids, sesquiterpenoids,
triterpenoids, and sterols.

The structures of the isolated compounds were elucidated using spectroscopic techniques,
including *H and 3C NMR, HRESIMS, and IR analyses. The new compound was identified
as an acyloxy derivative of ent-15a-hydroxy-kaur-16-en-19-oic acid, bearing a rare 3-
methylpentanoy! side chain.
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In addition to the new compound, two ent-kaurane diterpenoids, one eudesmane derivative,
five sesquiterpene lactones, three triterpenoids, and p-sitosterol were identified, all of which
are reported for the first time in I. bifrons.

Chemotaxonomic analysis indicates that the identified compounds, particularly
sesquiterpene lactones and ent-kaurane diterpenoids, are characteristic for the genus Inula
and may serve as useful markers for phylogenetic relationships within the genus and related
taxa of the tribe Inuleae.

These findings contribute to a better understanding of the secondary metabolite profile of
Inula bifrons and highlight the chemotaxonomic relevance of ent-kaurane diterpenoids.
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PecBeparpoibT KATO AHTHACTMATHYEH areHT: Bb3MOKHA POJISi HA TO3M CTUJIOEHOU
npu COVID-19.

Hacrosimoro wu3cnmenBane 00001maBa W aHaIM3Upa HAJUYHUTE JIAHHU OTHOCHO
OMoJIOrMYHaTa aKTUBHOCT Ha pecBepaTposia KaTo MOTCHIMAIICH aHTHACTMATHYCH areHT U
BB3MOkHaTa My poust ipu COVID-19. PecBepatponsT € peHosieH GUTOXMMHUKAT OT Ipyrara
Ha CTWJIOGHOUAWTE, IIMPOKO Pa3NMpOCTpaHEH B pACTEHUSATA M H3BECTEH CHC CBOUTE
MPOTUBOBB3MNATUTEIHN, aHTUOKCUIAHTHU U AaHTUBUPYCHU CBOICTBA.

[IpoBeneH e cucTemMaTWueH IMperjel M MeTa-aHalu3 Ha MMyONUKYyBaHU HW3CIIEIABAHMS,
BKJIIOUBAIIM OO0 CTOTUIM HAYYHU MyOTUKALlMU, OT KOUTO MOAOPAHH MPOYYBAHUS BHPXY
actMa 1 COVID-19. Ananu3bT noka3pa 3HauUTEIHA XETEPOT€HHOCT MEXKy U3CIICIBAaHUATA
no otHouieHue Ha HuBara Ha TNF-a (I* = 68.39%), xoero oTpa3siBa BapuaOMIHOCTTa B
EKCTIIEPUMEHTATHUTE MOJICIIA U YCIIOBHSI.

HarpynanuTte naHHM MOKa3BaT, € PECBEPATPOBT MOAYJIUPA KIFOYOBH BB3MAIUTEIHU U
MMYHOJIOTHYHU TbTHIIA, BKItounTeTHO NF-xB, mutokunu kato TNF-a, IL-6 u IL-1p, kakTo
U UHTEephEPOH-CBBP3aHN MEXaHU3MU. Upe3 Te3u ePeKTH ChbeTUHEHHETO MOXKe J1a HaMamsBa
BB3MAJICHUETO HA IUXATETHUTE IbTHUIIA, XUIIEPPEAKTUBHOCTTA U OKCUIATUBHUS CTPEC IPHU
acTMa.

JIOombIIHUTENHO, PECBEPATPOIBT AEMOHCTPUPA AHTUBUPYCHA aKTUBHOCT CpEIly pa3InyHU
JIHK u PHK Bupycu, BKIIOUYNTEIHO HHXUOWpaHEe Ha BUPYCHATa PEIUTUKALMS U TIOTHCKaHe
Ha UTOKMHOBATa Oyps — KJII0OUOB (hakTOp B maToreHe3arta Ha Texxkute ¢popmu Ha COVID-
19.

B 3akmroueHue, pecBeparposibT C€ ouepTaBa Karo oOemiaBai] OWOAaKTHMBEH areHT C
MOTEHITMAT 3a TOBJHMSIBAHE KAKTO HA aCTMAaTUYHUTE BB3MAIMTEIIHU TMPOIECH, TaKa W Ha
texxectta Ha COVID-19 upe3 MoaynupaHe Ha HMMYHHHS OTIOBOp, BBIPEKH Ue€ ca
HEOOXOIUMU TOMBIIHUTEHN KIMHIUYHU U3CJIeIBAHUS 32 TOTBBPKACHUE HA TE3U e(PEKTH.

Parlar A., Mufioz-Acevedo A., Uckardes F., Jaimes L., Aneva 1., Morales B., Unis A.,
Yumrutas O., Vinet R., Bungau S., Martinez J. 2021. Resveratrol as an anti-asthmatic agent:
could this stilbenoid help against COVID-19 in any way? A meta-analysis, Boletin
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Latinoamericano y del Caribe de Plantas Medicinales y Aromaticas 20 (5): 463 - 481, IF:
0.905, Q3.

This study provides a comprehensive evaluation of the biological activity of resveratrol as a
potential anti-asthmatic agent and its possible role in the context of COVID-19. Resveratrol
is a phenolic phytochemical belonging to the stilbenoid class, widely distributed in plants
and known for its anti-inflammatory, antioxidant, and antiviral properties.

A systematic review and meta-analysis of the available literature were conducted, including
a large body of published studies, with selected works focusing on asthma and COVID-109.
The meta-analysis revealed significant heterogeneity in TNF-a levels across studies (12 =
68.39%), reflecting variability in experimental conditions and models.

Accumulated evidence indicates that resveratrol modulates key inflammatory and immune
pathways, including NF-xB signaling, pro-inflammatory cytokines such as TNF-a, IL-6, and
IL-1P, as well as interferon-related mechanisms. Through these effects, it may attenuate
airway inflammation, hyperresponsiveness, and oxidative stress associated with asthma.
Moreover, resveratrol exhibits antiviral activity against a wide range of DNA and RNA
viruses, including inhibition of viral replication and suppression of cytokine storm, a critical
factor in severe COVID-19 progression.

In conclusion, resveratrol emerges as a promising bioactive compound with potential
therapeutic relevance in both asthma and COVID-19 through modulation of immune and
inflammatory responses, although further clinical validation is required.
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Tepnenounu npu yernpu Buaa ot pox Inula B Brarapus

Hacrosimioro wu3cnensane mnpenctaBs (QUTOXMMHMYHO NPOyYBaHE Ha XJIOpPOo(OpMHHTE
eKCTPaKTH OT HAJ3eMHHTE YacTH Ha 4yeTupu Buaa ot poxa Inula — Inula germanica, I.
ensifolia, I. conyza u |. salicina, pasmpocrtpanenun B bbarapus. B pesynrar ca
UAeHTUGHUIMpaHd o010 33 TepneHOuAa, BKJIIOYBAIIM TPUTEPIEHOUIU, AUTEPIICHOUIN U
CECKBUTEPIIEHOBHU JIAKTOHH.

Ype3z GC-MS ananu3z ca yCTAaHOBEHM TPUTEPIIEHOU M OT TUIIOBETE - M 0-aMUPHH, JTyIEo,
TapakcacTeposl U Y-TapaKkcacTeposl, KaKTO M TEXHUTE aleTaTH U naiMuratu. CTpyKTypuTe
Ha HAKOM 16-XUApOKCHIIMpaHH IPOU3BOIHU ca MOTBBbpAeHU upe3 NMR crniektpockonus.
JuteprieHonin € €HT-KaypaHOB CKE€JeT ca M30JUpaHU enuHCcTBeHo oT |. conyza,
BKITIOYMTEITHO €HT-Kayp-16-eH-19-0Ba kucennHa u HeltHU Npon3BOIHH. CECKBUTEPIICHOBU
JaKTOHM ca OTKpUTH camo mpu |. germanica, Kpaero ca HIACHTH(QHUIUPAHH JECceT
CBhEIMHEHUS OT IPYIHUTE FEPMaKpPAHOIUIN U MEIaMIIOINIA.

CpaBHUTENHUAT aHAINW3 II0Ka3Ba CBUIECTBEHHM pa3iMuus B XMMHUYHHUSA CbCTAB MEXKIY
u3cnenBanuTe Bujaose, kato |. ensifolia u I. salicina ce xapakrepusupar ¢ oTchcTBUE Ha
CECKBUTEPIEHOBU JIAKTOHM M JuTeprieHouau. [IpoBeneHusAT aHanu3 Ha TIJIaBHUTE
komnoHeHTH (PCA) pa3kpuBa SICHM XEMOTAaKCOHOMMYHHU TIpyIu, Oa3upaHu Ha THIIA
TEPIIEHOBU CKEJIETH.
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[TomrydyenuTe pe3ynTaTd MOKa3BaT, Y€ TEPIEHOBUAT CBHCTaB, OCOOCHO HAJIMYHETO Ha
CECKBUTEPIEHOBU JIAKTOHM U JUTEPIEHOUIU, MOXKE Ja CIyXH KaTo HaJexkIeH
XEMOTaKCOHOMUYCH MapKep 3a pasrpaHuuaBaHe Ha BHIOBE OT poj Inula.

Trendafilova A., Ivanova V., Todorova M., Staleva P., Aneva I. 2021. Terpenoids in four Inula
species from Bulgaria. Journal of the Serbian Chemical Society. IF: 1.24, Q3.
https://www.shd-pub.org.rs/index.php/JSCS/article/view/11011

This study presents a phytochemical investigation of chloroform extracts obtained from the
aerial parts of four Inula species growing in Bulgaria: Inula germanica, I. ensifolia, I. conyza,
and I. salicina. A total of 33 terpenoids were identified, including triterpenoids, diterpenoids,
and sesquiterpene lactones.

GC-MS analysis revealed the presence of triterpenoids belonging to - and a-amyrin, lupeol,
taraxasterol, and y-taraxasterol types, along with their acetates and palmitates. The structures
of selected 16-hydroxylated derivatives were further confirmed by NMR spectroscopy.
Diterpenoids with an ent-kaurane skeleton were detected exclusively in I. conyza, including
ent-kaur-16-en-19-oic acid and its derivatives. Sesquiterpene lactones were found only in 1.
germanica, where ten structurally related compounds belonging to germacranolide and
melampolide groups were identified.

Comparative analysis revealed significant differences in the chemical profiles of the studied
species, with I. ensifolia and 1. salicina lacking both sesquiterpene lactones and diterpenoids.
Principal component analysis (PCA) demonstrated distinct chemotaxonomic clustering
based on terpene skeleton types.

These findings highlight the importance of terpenoid composition, particularly the presence
of sesquiterpene lactones and diterpenoids, as valuable chemotaxonomic markers for species
differentiation within the genus Inula.
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Ynorpeda Ha NPUPOAHHU NPOAYKTH NPH KOMOMHMPaHO Jiedenne Ha COVID-19:
ChbpAeYHH PHCKOBE, CBbP3aHu ¢ yab/xaBane Ha QT muTepBana

I'mobannara nannemus or COVID-19 nanoxu 66p30 ThpceHe Ha e(EeKTUBHU TEPaNleBTUYHU
MOJIXO/I, BKJIFOUUTEITHO H3IIOJI3BAHETO Ha PEMO3MIIMOHMPAHH JIEKAPCTBEHU CPENCTBA U
npupoaHu npoaykTH. [Ipu nurcata Ha crienmuUYHO aHTHBHPYCHO JICUECHHE HIMPOKO Ce
npuaaraT KOMOMHUPAHU TEPanuu, KOUTO 006aye MopakJaaT ChIIECTBEHU BBIIPOCH, CBbP3aHU
¢ 0e3omacHOCTTa, 0COOEHO MO0 OTHOIIEHHE HA KapJMOTOKCUYHOCTTA.

HacrosmoTo u3cnenBaHe akIEHTUpa BbpXY pHUcKka OT yinbikaBaHe Ha QT wmHTepBaia,
CBBbp3aH KaKTO C KOHBEHLUMOHAJIHM MEIWKAMEHTH, Taka MU C TPHUPOJHU TPOIYKTH,
u3non3Banu npu jedeHuero Ha COVID-19. OcobeHo BHMMaHUE ce OTAENS Ha MIMPOKO
U3IIONI3BaHN  JIGKAPCTBEHW CpPEACTBA KAaTO XUAPOKCHXJIOPOXWH, a3UTPOMUIIMH U
AQHTHBHPYCHHU TIpenapaTH, YUSATO KOMOWHHpaHa yroTpeda € acolMHupaHa C IOBHUIIEHA
yecrota Ha aputMuu U torsades de pointes. OCHOBHHUAT MEXaHU3bM; € CBBp3aH C
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nHxuOupane wim HapymeHa ¢yHknus Ha hERG kanueBus kaHaj, KOWTO UTpae KIIFOYOBa
pOJIsI B ChpJICUHATa PETOJISIPH3AIIUS.

HapacTtBamara ymotpeba Ha Je4eOHM pACTECHHS W TPUPOJHU ChEAMHEHUS—YECTO
BB3IPUEMaHH KaTo OE€30MacHU MOPaaANu CBOOOIHUS UM JIOCTHI—IONBIHUTEIHO YBEIHNUaBa
pHcKa. YCTaHOBEHO €, Y€ peAHIla PACTUTEIHU METAOOJIUTH, BKIIOYUTEIHO AIKAJIOUIN U
¢dmaBononam, Morat faa waxuOupaT hERG kaHanute U 1Mo TO3W HAYWH Ja JOMPUHACAT 32
yabpkaBane Ha QT wHTepBaia U Bb3HUKBAaHE Ha HEXKEJIAHU ChPJICYHU CPCKTH.
[Tonyyenure  pesyiaratu oa4epTaBaT  HEOOXOAUMOCTTA OT  BHHMATEIHO
€JIEKTPOKapANOrpacKO MOHUTOpPHpAHE M OIEHKA Ha pHUCKAa NPU KOMOWHHpAHE Ha
KOHBCHIIMOHAJTHM W  TPUPOJHM  TEPaleBTUYHU  cpenacrtBa. [loBummaBaHeTo  Ha
UHPOPMHUPAHOCTTa  OTHOCHO  JICKAPCTBEHO-PACTUTEIIHUTE  B3aUMOJCHCTBUA U
NOTEHIMATHATa KAapAMOTOKCHYHOCT € OT ChIIECTBEHO 3HAUCHHE 3a TapaHTUpaHE Ha
Oe3omacHOCTTa Ha mnanueHture. HeoOxoaumu ca AONBIHUTETHH KIMHUYHH U
(bapMaKoIOTUYHN U3CIEABAHHUA 3a IM0-33JBJIO0YCHO M3SICHSABaHE Ha mpoduia Ha
0€30IaCHOCT Ha TE€3H TEPANICBTHYHN KOMOMHAIUH.

Eftekhari M., Enayati A., Doustimotlagh A., Farzaei M., Aneva 1. 2021. Natural Products in
Combination Therapy for COVID-19: QT Prolongation and Urgent Guidance, Natural
Product Communications 16(9): 1-3. IF: 0.468, Q3.

The global COVID-19 pandemic has necessitated the rapid identification of effective
therapeutic strategies, including the use of repurposed drugs and natural products. In the
absence of definitive antiviral treatments, combination therapies have been widely explored;
however, these approaches raise significant safety concerns, particularly regarding
cardiotoxicity.

This study highlights the risk of QT interval prolongation associated with both conventional
pharmacological agents and natural products used in COVID-19 management. Special
attention is given to widely applied drugs such as hydroxychloroquine, azithromycin, and
antiviral agents, whose combined use has been linked to increased incidence of arrhythmias
and torsades de pointes. The underlying mechanism is primarily related to the inhibition or
dysfunction of the hERG potassium channel, a critical regulator of cardiac repolarization.
In addition, the growing use of herbal medicines and natural compounds—often perceived
as safe due to their over-the-counter availability—introduces further risks. Several plant-
derived substances, including alkaloids and flavonoids, have been identified as potential
hERG channel inhibitors, thereby contributing to QT prolongation and adverse cardiac
events.

The findings underscore the importance of careful electrocardiographic monitoring and risk
assessment when combining conventional and natural therapies. Increased awareness of
potential drug—herb interactions and cardiotoxic effects is essential to ensure patient safety.
Further clinical and pharmacological investigations are urgently needed to better understand
the safety profiles of these therapeutic combinations.
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KosinyecTBEeHO eTHOOOTAHMYHO U3CJIeIBAHE HA JIedeOHU PacTeHUs U OHOJIOTrHYHATA
AKTHBHOCT Ha JIBAa IUPOKO M3MO0JI3BaHU BUAA B o0jacT banny, [lakucran

W3cnenBaneTo mpeacTaBs KOJIMYECTBEH €THO(MAPMAKOJIOTHYCH aHAIW3 Ha JiedeOHUTE
pacTeHus, M3MOJI3BaHHU OT MECTHOTO HacesleHue B 00nacT banny, [lakucraH, KakTo 1 OllEeHKA
Ha OMOJIOrMYHATa aKTUBHOCT Ha JiBa yecto npuiaranu Buaa — Withania coagulans u Mentha
viridis. Jlanaute ca chbOpaHu Ype3 MoayCTPyKTypUpaHu HHTEpBIoTa ¢be 115 unpopmaropu,
BKJIIOUUTEIIHO TPAJULIMOHHM JieuuTesn, B mepuoaa 2018-2019 r.

JloxkymeHTHUpaHu ca 85 pacTUTEIHU BUJA, PUHAIIEKAM KbM 47 cemelcTBa, KaTo Hai-
nobpe npencraBeHu ca Solanaceae u Moraceae. Hali-BUCOKHM CTOHHOCTH Ha MHJIEKCUTE USe-
value (UV) u relative frequency of citation (RFC) ca oruerenu 3a Withania coagulans u
Mentha viridis, koeTo mox4epraBa TAXHOTO 3HAYECHHE B MECTHATA TPAJAUIIMOHHA MEIHIIMHA.
AHaM3bT Ha U3MOJI3BAHUTE PACTUTEIHM YacTH TMOKa3Ba IpeodiiajaBaHe Ha JIUCTA U
IUIOJIOBE, a Hal-4ecTo cpem@aHuTe (GOpMH Ha MPWIOKCHHE Ca MPECHH MaTepuaid
npaxoo6pa3uu npenapatu. OCHOBHUTE TEPANCBTUYHH TPUIIOKEHUS 00XBaIaT 3a00JsIBaHUS
Ha XpaHOCMUJIaTeTHATa CUCTEMA, IEPMATOJIOTHYHU U PECIUPATOPHU HAPYIICHHUS.
buonornunaTta akTHBHOCT Ha M30paHUTE JBa BUA € olleHeHa upe3 antTuokcuaanTau (DPPH)
U aHTHOAKTepUATHHU TECTOBE, KATO PE3YJITaTUTE MOKAa3BaT J0303aBUCHUMO YBEIHUYEHHUE Ha
AKTUBHOCTTa M HaJM4he HAa WHXUOUTOpEH eeKT CHpsIMO H3CIEABAHUTE OaKTepHallHU
[IaMOBE.

[Tomyuyenute pesynaTaTd mnoAYEpTaBAT 3HAYCHHETO HAa TPAJAUIIMOHHOTO 3HAHHE KATO
W3TOYHUK Ha OWOAKTUBHU CHCIWHEHUS W MOTCHIHMAT 3a ObAemu (GapMakoIOTHIHU
U3CIIC/IBaHMsI, KAKTO M HEOOXOJUMOCTTa OT OMa3BaHE HAa PACTUTEIHOTO pa3HOOOpa3ue u
€THOMEUITMHCKOTO HACIEACTBO B PETHOHA.

Ullah I., Ullah I., Ali M., Durrani F., Khan S., Hussain D., Mehmood S., Khan S., Ullah M.,
Hussain K., Bahadur S., Aneva L., Bussmann R. 2021. Quantitative study of medicinal plants
and biological activities of two common species used by inhabitants of district Bannu,
Pakistan. Acta Ecologica Sinica. IF: 1.414, Q3.

This study presents a quantitative ethnopharmacological analysis of medicinal plants used
by local communities in the district of Bannu, Pakistan, along with an evaluation of the
biological activities of two commonly utilized species, Withania coagulans and Mentha
viridis. Data were collected through semi-structured interviews with 115 informants,
including traditional healers, during the period 2018-2019.

A total of 85 plant species belonging to 47 families were documented, with Solanaceae and
Moraceae being the most represented. The highest values of use-value (UV) and relative
frequency of citation (RFC) were recorded for Withania coagulans and Mentha viridis,
highlighting their importance in local traditional medicine.

Analysis of plant parts used indicated a predominance of leaves and fruits, while fresh
materials and powdered forms were the most common modes of application. The primary
therapeutic uses were associated with digestive, dermatological, and respiratory disorders.
The biological activity of the selected species was assessed through antioxidant (DPPH) and
antibacterial assays, demonstrating concentration-dependent activity and inhibitory effects
against tested bacterial strains.

64




These findings emphasize the importance of traditional knowledge as a valuable source of
bioactive compounds and highlight its potential for future pharmacological research, as well
as the need for conservation of both plant diversity and ethnomedicinal heritage.
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IIpoMeHu B 3eMeno/I3BaHETO U 3¢MHOTO IOKPUTHE U TAXHOTO Bb3/leiiCTBHE BbPXY
Onopa3Hoo0pa3ueTo U ekocucTeMHHTe ycayru B odnact Kypawm, Ilakucran

Hacrosiioro u3cnenBane aHanu3upa IPOMEHUTE B 3€MENOI3BAHETO U 36MHOTO ITOKPUTHE
(LULC) u taxHOTO BB31EiHCTBHE BHPXY OMOpa3zHOOOPa3HETO M €KOCUCTEMHUTE YCIYyTH B
obmact Kypam, Ilakucran, 3a mepuon ot 27 romunu (1989-2015). M3monsBanu ca
mucTanioHHu u3cnensanus u ['MC ananu3 ype3 oOpaboTKa Ha caTENUTHU M300paKeHUS
(Landsat) cbc cynepBuzmpana knacudukanus (maximum likelihood), koMOuHMpanu cbe
COLIMOJIOTHYECKH JaHHHU OT MHTEPBIOTA C MECTHOTO HAaCelIeHUE.

PesynraTute moOKa3BaT ChHIIECTBEHH INPOCTPAHCTBEHO-BPEMEBU INPOMEHH B OCHOBHHTE
Kareropun 3eMHO nokputue. HabmromaBa ce 3HAUMTENHO HaMaliIBaHE Ha TOPCKUTE
teputopun (¢ okono 21%) u macumara (¢ okosio 9%), CbIPOBOACHO C YBEJIMYaBaHE Ha
3emeesickuTe o (¢ npubnusutento 15%) u nerpaaupanute (MMycTeeiy) 3eMu.
OcHoBHHTE MABMXKeUM (AaKTOpH 3a Te3W MPOMEHHU Cca HaApacTBALIOTO HAaCEJICHUE,
pa3UIMpsSBAHETO HAa 3E€MEJENIMEeTO M TOBHILEHOTO THhPCEHE Ha JIbPBECHHA U TOPHUBO.
[TpeoOpazyBaHeTo Ha €CTECTBEHU MECTOOOUTAHUS B 3eMEACIICKHA 36MU BOJIM 0 AeTpaianus
HAa €KOCHCTEMHUTE M HaMaJsiBaHEe Ha BUIOBOTO pa3HOOOpasue.

B pesynrat Ha aHTPONOTEHHUS HATHCK € YCTAaHOBEHO, Y€ 3HAYUTEJCH OpOW pacCTHUTEIHHU
BUJIOBE Ca 3acTpalleHu: 22 Buja ca KpUTUYHO 3acTpalleHy, 15 — 3actpamienu, 65 — penku,
a 29 — ys3Bumu. OCHOBHMTE 3alulaxd BKJIIOYBAT oOe3iecsBaHe, ypOaHU3alMs,
CBPBXEKCIIOATANS U KIIMMAaTHYHU IIPOMEHH.

N3cnensanero moguyepraBa HEOOXOJUMMOCTTA OT YCTOMUYMBO yIpaBlieHHE Ha HMPUPOIAHUTE
pecypcu M TIpWiIaraHe Ha CTpaTerMd 3a Ola3BaHe Ha OWOpa3HOOOpa3ueTo, KaTo
CBILIEBPEMEHHO OTYUTA 3HAUEHHETO Ha eKOCUCTEMHHUTE YCIIyTH 32 MECTHOTO HaceJeHHE.

Ali M., Yar P., Khan S., Muhammad S., Hussain W., Hussain K., Hussain G., Aneva 1., Phin
D., Bussmann R. 2022. Land use and land cover modification and its impact on biodiversity

and the ecosystem services in District Kurram, Pakistan. Bol Latinoam Caribe Plant Med
Aromat 21 (3): 365 — 388, IF: 1.00, Q3.

This study examines land use and land cover (LULC) changes and their impact on
biodiversity and ecosystem services in the Kurram District, Pakistan, over a 27-year period
(1989-2015). Remote sensing and GIS techniques were employed, including Landsat
satellite imagery processed through supervised maximum likelihood classification,
complemented by socio-ecological data obtained from structured interviews with local
inhabitants.
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The results reveal significant spatiotemporal transformations in major land cover categories.
Forest areas decreased by approximately 21%, and rangelands declined by about 9%, while
agricultural land and barren areas increased by around 15% and 17.8%, respectively.

These changes are primarily driven by population growth, agricultural expansion, and
increased demand for timber and fuelwood. The conversion of natural habitats into
agricultural land has led to ecosystem degradation and a decline in native biodiversity.

A considerable number of plant species were found to be under threat, including 22 critically
endangered, 15 endangered, 65 rare, and 29 vulnerable species. Major threats include
deforestation, urbanization, overexploitation of natural resources, and climate change.

The findings highlight the urgent need for sustainable land management and biodiversity
conservation strategies, while emphasizing the crucial role of ecosystem services for local
communities.
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XHMAYHA XapPAKTEPHCTHKA, AHTHOKCHIAHTHA AKTHBHOCT H HHXHONTOPEH MOTEHIHAJ
CnpsiMo G-aMHJIa3a M aneTHJIXoJMHecTepa3a Ha Angelica pancicii Vandas ex Velen

Hacrosiioro wn3cneaBaHe NpeicTaBs CpaBHUTENEH aHalW3 Ha XUMUYHHUS CbCTaB H
OMOJOrMYHaTa aKTUBHOCT Ha €TEPUYHH Macja U XEKCAaHOBU €KCTPAKTH OT IUIOI0BE, JIUCTA U
KOpEHH Ha eHjeMuuHus Oankancku Bua Angelica pancicii. XuMUYHHAT ChCTaB € ONpeIesieH
ype3 GC-FID/MS ananus, a chabpkanueTo Ha kymapunu — upe3 HPLC.

YCcTaHOBEHU ca 3HAUYUTEIHH Pa3inyus B ChCTaBa HA €TEPUUHHUTE MACIIa MEXK/1Y Pa3IUIHUTE
pactutenHu opranu. [11010BOTO Macio € TOMHHUPAHO OT MOHOTEPIIEHOBH BBITIEBOIOPOIH,
karo (+)-B-denanapen (69.1%) € OCHOBEH KOMIIOHEHT, JIOKATO B JIUCTaTa U KOPEHUTE
npeobiiajaBaT CECKBUTEPIICHOUIN.

OT XeKCaHOBHUSI €KCTPAaKT Ha IJIOJIOBETE Ca M30JIMPAHU IIECT KyMApUHOBH CHEAUHEHMS,
BKJIFOUUTEIHO UMIIEPATOPUH, U30UMIIEPATOPUH, OKCUIIEYLIEJAaHUH U YMOEIUIPEHNH, KaTo
HOCJIETHUAT € YCTAaHOBEH 3a II'bPBU BT 32 BUJA.

bronornuHuTe TECTOBE IMOKAa3BaT, Y€ EKCTPAKTUTE W ETEPUYHUTE Macja IPUTEKaBaT
CPaBHUTEIHO HUCKAa aHTMOKCH/IaHTHA aKTUBHOCT, KOETO BEPOSTHO C€ IBJKM Ha JIMIcaTa Ha
¢denonnu creaunenus. Haii-Bucoka aktuBHocT npu DPPH Tecta mposiBsiBa eKCTpakThT OT
JHCTA.

N3cnenBanute npobu mokas3sar cinad 10 yMEpPeH UHXUOUTOPEH e(hEeKT CIpsIMO O-aMujasa,
HO 3HAuYUTEJIHa MHXUOuIMs Ha anetwixonuHecrtepaza (AChE). Haii-Bucoka akTUBHOCT
JEMOHCTPHUpAT €TepUYHUTE Macia OT IiojoBe U jucta (Hag 80% uHxuOUpaHe), KaKTo U
XEKCAHOBHST €KCTPAKT OT IJIOJIOBE.

[Tonydenure pe3ynTatu mokaszBaT, ye A. pancicii mpencrasisiBa oOemiaBail U3TOYHUK Ha
OMOAKTHUBHM CHEIUHEHUS C TOTEHIMAJHO TMPWIOKEHHE MpPU HEBPOJEreHepaTUBHU
3a00JIIBaHMUSL.

Trendafilova A., Ozek G., Yur S., Goger F., Ozek T., Rangelov M., Todorova M. Aneva 1.
2022. Chemical characterization, antioxidant activity, f-amylase and acetylcholinesterase
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inhibitory potential of Angelica pancicii Vandas ex Velen. Boletin LatinoAmericano Y Del
Caribe De Plantas Medicinales Y Aromaticas, 21(4): 418-430, IF: 1.00, Q3.

This study presents a comparative investigation of the chemical composition and biological
activity of essential oils and hexane extracts obtained from fruits, leaves, and roots of the
Balkan endemic species Angelica pancicii. Chemical profiling was performed using GC-
FID/MS analysis, while coumarin content was quantified by HPLC.

Significant differences in essential oil composition were observed among plant organs. The
fruit oil was dominated by monoterpene hydrocarbons, with (+)-p-phellandrene (69.1%) as
the HY component, whereas sesquiterpenoids prevailed in leaf and root oils.

Six coumarins were isolated from the fruit hexane extract, including imperatorin,
isoimperatorin, oxypeucedanin, and umbelliprenin, the latter being reported for the first time
in this species.

Biological assays revealed relatively low antioxidant activity of the tested samples, likely
due to the absence of phenolic compounds. The leaf extract exhibited the highest radical
scavenging capacity in the DPPH assay.

The extracts and essential oils showed weak to moderate inhibition of a-amylase but
demonstrated significant acetylcholinesterase (AChE) inhibitory activity. The strongest
effects were observed for fruit and leaf essential oils (>80% inhibition), as well as the fruit
hexane extract.

These findings suggest that A. pancicii is a promising source of bioactive compounds with
potential applications in the management of neurodegenerative disorders.
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IMoandenosHu cheANHEHUsI, TPUTEPIEHH, KAPJIUHA OKCU/I, AHTHOKCUIAHTHA
AKTHBHOCT U BbIVIeXu/JpaTeH Npo¢ui Ha pa3IMyHu pacTuTe I yacTu Ha Carlina
vulgaris, C. acanthifolia u C. corymbosa

Hacrosimoro u3cnenBaHe MpeacTaBsl KOMIUIEKCEH (DUTOXMMMYEH aHalIW3 M OIIEHKAa Ha
AQHTHOKCHJIaHTHATa aKTUBHOCT Ha Pa3JIMYHU PACTUTENHU YaCTH (KOPEHU U HAaJ3€MHU YacTH )
ot Tpu Buza ot pox Carlina.

Ompenenenn ca o0OIMIOTO ChABbPKaHUE HA (PEHOTHU CHEIUHEHHUS W (PIIABOHOU[IH,
uHAUBUAYaNnHUAT penoneH npodun (upes HPLC), kakTo u chbpKaHUETO HA TPUTEPIICHH,
(GUTOCTEpOIN M KapiaMHAa OKCHJ. YCTAaHOBEHO €, Y€ Hal-BUCOKO ChIbp)KaHUE Ha OOLIU
¢denomu (6.50 mg GAE/g dw) ce HabaiomaBa B €TaHOJIOB €KCTpakT oT kopeHu Ha C.
acanthifolia.

Cpen uneHTugUUUpaHuTe (PEHOTHU ChEAWHEHHS IOMUHHpAT XJIOPOTE€HOBa, (epyioBa U
CAJIMLIMIIOBA KUCEIMHA, KaKTO U (pJIaBOHOUANTE PYTHUH, XECTIEPUINH U KBEpLIETUH, KaTo Haii-
BHUCOKHU KOHIIEHTPAIMH Ca yCTAaHOBEHU B KOPEHUTE.

AHTHOKCHIAaHTHATa aKTUBHOCT € oleHeHa upe3 dyetupu mertona (DPPH, ABTS, FRAP,
CUPRAC), kato BOJHUTE EKCTPAaKTH ITOKa3BaT II0-BUCOKA AaKTUBHOCT, OCOOEHO IpHU
CUPRAC merona. HabnmoaBa ce cuiIHa KOpenamus Mex/y ChAbp:KaHUETO Ha OIU(EHOIN
Y aHTHOKCHIAaHTHHS moTeHuan (r2 > 0.85).
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Tputeprnienn karo OeTysWH, OETYJIMHOBA, OJICAHOJIOBA M YPCOJIOBA KHCEIHHA, KAKTO U [3-
CUTOCTEpOJ ca WIACHTU(UIMPAHH, KAaTO HAW-TOJSIMO pa3HOOOpa3ue ce HaOlogaBa B
Ha/j3eMHuTe yacTu. KapnuHa okcuj € yctaHoBeH oCHOBHO B Kopenute Ha C. acanthifolia
(mo 15.06 mg/g dw).

JIOIBJIHUTEITHO € aHATM3UPaH BBIIIEXUAPATHUT Mpodu, kaTo kopeHure Ha C. acanthifolia
Ce OTJIMYaBaT C BUCOKO ChIbpxaHue Ha uHyIHH (10 12.14 g/100 g dw) u obumu GppykTanu.
Pesynrature mokasBar, ye W3CIEIBAaHUTE BUIOBE Ca IICHEH HM3TOYHHK Ha OWOJIOTUYHO
AKTUBHH CHECIMHEHUS C MOTCHIIMATHO MPUIOKECHUE B XpaHHUTEIHATA, (hapMaleBTHYHATA U
KO3METHYHATa UH]LYCTPHSL.

Saralieva E., Petkova N., Ivanov 1., Aneva 1., Georgiev V., Nikolov K. 2023. Polyphenolic
Compounds, Triterpenes, Carlina Oxide, Antioxidant Activity and Carbohydrate Profile of
Different Vegetal Parts of Carlina vulgaris L., Carlina acanthifolia All. and Carlina
corymbosa L. Tropical Journal of Natural Product Research 7(10):4242-4248 IF: 0,2, Q3

This study provides a comprehensive phytochemical characterization and evaluation of
antioxidant activity in different vegetal parts (roots and aerial parts) of three Carlina species.
Total phenolic and flavonoid contents, individual phenolic profiles (HPLC), as well as
triterpenes, phytosterols, and carlina oxide were determined. The highest total phenolic
content (6.50 mg GAE/g dw) was found in the ethanol extract of C. acanthifolia roots.

The dominant phenolic compounds included chlorogenic, ferulic, and salicylic acids, along
with flavonoids such as rutin, hesperidin, and quercetin, predominantly accumulated in root
tissues.

Antioxidant activity was assessed using DPPH, ABTS, FRAP, and CUPRAC assays. Water
extracts generally exhibited higher antioxidant capacity, particularly in the CUPRAC assay.
Strong correlations were observed between total phenolic content and antioxidant activity (r2
> 0.85).

Triterpenes (betulin, betulinic acid, oleanolic acid, ursolic acid) and phytosterols (j-
sitosterol) were identified, with higher diversity in aerial parts. Carlina oxide was
predominantly detected in C. acanthifolia roots (up to 15.06 mg/g dw).

Carbohydrate analysis revealed high levels of inulin-type fructans, particularly in C.
acanthifolia roots (up to 12.14 g/100 g dw).

These findings highlight the potential of Carlina species as valuable sources of bioactive
compounds for applications in food, pharmaceutical, and cosmetic industries.
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XuIpoOMeTaHOJIOBHUAT eKCTPAKT 0T Fraxinus excelsior monyaupa peBMaTonaeH
apTPUT, MHAYUHMPAH C a1I0BAHT HA OPOiiHI NPHU ITbX0BE — AKIEHT BbPXY
Bb3NAJUTETHNUTE U AHTHOKCUIAHTHU MEXaHU3MU

N3cnenBaneTo oleHsBa TEPANeBTUYHUS TIOTCHIIMAT Ha XUAPOMETAHOJIOB EKCTPAKT OT KOpa
Ha Fraxinus excelsior (FEE) B mozen Ha peBMaTouieH aptput (RA), unaynupan ¢ Complete
Freund’s Adjuvant npu minbxose.
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ExcrpaktbT € mpunarad B Tpu ao03u (20, 40 u 80 mg/kg), kaTto edekTute ca cpaBHEHH C
npeaau3onon. Onenenu ca nmoseneHuyecku (hot plate Tect), 6moxumuunu (MDA, GSH),
ensumMuand (MMP-2, MMP-9) u xucTronatonornyHu moka3aTelu.

Pesynrature mokassat, ue FEE 3HaunTenHo HamainsBa 0OJKOBAaTa YyBCTBUTEIHOCT, KaTO
Hali-cuiieH eekT ce HaOmroaaBa mmpu no3ata 80 mg/kg, cpaBHUMA ¢ TIPETHU30II0H.
Habnronasa ce cbiiectBeHo HamansiBane Ha manoHauanaexun (MDA) u noBuiiaBane Ha
riytatioH (GSH), koeTo noTBbpk/1aBa aHTUOKCHIAHTHUS €(EeKT Ha eKCTPaAKTA.
AKTHBHOCTTa Ha MaTpUKCHUTE MeTtayonporenHasy MMP-2 u MMP-9 e 3HauurtenHo
MOTHCHATA, KOETO Mpeamnojiara 3alura Ha XpyllsiaHaTa TbKaH W HMHXUOMpaHE Ha
BB3MATUTEITHUTE MPOLIECH.

XucromaronoruuHusaT aHanmmu3 (¢dur. 6, crp. 10) mokazBa HamalleHa CHHOBUAIHA
XHIEPIUIa3us, MO-HUCKAa HHOMITPALUS Ha BB3MAJUTEIHN KISTKH U 3ala3eHa CTPYKTypa Ha
XpyLIsIa IpY TPETHPAHH IPyNH, 0COOEHO IPU BUCOKA /103a.

LC-MS/MS ananu3bT NOTBBpXKAaBa HATUYME HAa XHUAPOKCUKyMapuHH (M30(ppaKCHUINH,
dpakceTrH, (ppakCHUHOI), KOUTO ca KIIFOYOBH 32 HAOJII01aBaHUTE OMOJIOTUYHHU €HEKTH.
[Tomryuenute pe3ynratu qemoHcTpupat, ye FEE npurekaBa cuiiHa npoTHBOBB3NAIUTENHA U
AHTHOKCHJIaHTHA aKTMBHOCT M NPEJCTAaB/IsSABA IMEPCIEKTHUBEH KaHAWIAT 3a JOIbJIBAIla
Tepamnust Ipu PeBMaTOUJICH apTPHUT.

Asar Sh., Gravandi M., Khazaei H., Fakhri S., [ranpanah A., Mohammadi-Noori E., Rashidi
K., Aneva 1., Naseri M., Farzaei M. 2025. Fraxinus excelsior L. Hydromethanolic Extract
Modulates Rheumatoid Arthritis Induced by Complete Freund’s Adjuvant in Rats
Emphasizing Inflammatory and Antioxidant Pathways. Jundishapur J Nat Pharm Prod.
20(2): 1F: 1, Q3

This study investigates the therapeutic potential of a hydromethanolic bark extract of
Fraxinus excelsior (FEE) in a Complete Freund’s Adjuvant-induced rheumatoid arthritis
(RA) model in rats.

Animals were treated with three doses of FEE (20, 40, and 80 mg/kg), and outcomes were
compared with prednisolone. Behavioral, biochemical, enzymatic, and histopathological
parameters were evaluated.

FEE significantly reduced pain sensitivity in the hot plate test, with the highest dose (80
mg/kg) showing effects comparable to prednisolone.

Biochemical analysis revealed a marked decrease in malondialdehyde (MDA) levels and
restoration of glutathione (GSH), confirming strong antioxidant activity.

Furthermore, FEE significantly suppressed MMP-2 and MMP-9 activity, suggesting
inhibition of extracellular matrix degradation and cartilage damage.

Histopathological findings (Figure 6, page 10) demonstrated reduced synovial hyperplasia,
inflammatory infiltration, and cartilage destruction, particularly at higher doses.
LC-MS/MS analysis confirmed the presence of hydroxycoumarins (e.g., isofraxidin,
fraxetin), which likely contribute to the observed anti-inflammatory and antioxidant effects.
Overall, FEE exhibits potent anti-inflammatory and antioxidant properties and may serve as
a promising complementary therapeutic agent in rheumatoid arthritis management.

69




skoksk

Ne 51

AnkajiouieH npoguiI 1 aleTUJIX0JINHECTEPA3HO-UHXUOUTOPHA AKTUBHOCT HA BU0BE
ot pon Corydalis

Hacrosimoro wu3ciieiBaHe pasriiex/ia alKaJOWIHHS ChCTaB W alleTHIIXOJIHMHECTepa3Ho-
WHXHOMTOpHATA aKTHBHOCT Ha Tpu Buaa ot pox Corydalis (C. solida, C. marschalliana u C.
bulbosa), ecrectBeno pasnpocrpanenu B buiarapus.

Upesz GC-MS ananu3 ca uaeHtudunupann 13 N30XWHOJIMHOBY alTKAIOU 1A, IPUHAIIICKAIIN
KbM Pa3JIYHHU CTPYKTYPHU IPYIH — MPOTOMHHOBH, aniopHUHOBH, OCH3UITN30XUHOIUHOBH,
poTo0epOEepPUHOBH U CIUPOOCH3MIN30XHHOIHHOBH.

JloMuHUpaImy ChEIMHEHUsS ca alkalouauTe oT anopduHOB THI, Kato bulbocapnine e
OCHOBEH KOMIIOHEHT B crhbnara u nserosere Ha C. solida u C. marschalliana, noxaro
fumarophycine npeo6nagaBa B TMCTHUTE EKCTPAKTH.
AUETHIIXOJIMHECTEPA3HO-MHXUOUTOPHATA AKTUBHOCT HA CKCTPAKTUTE € 3HAYMTEIIHA, KATO
Hal-BHCOKAa aKTMBHOCT MposBsBat jucTHUTE ekcrpaktu Ha C. solida u C. marschalliana
(ICso = 0.36 mg/mL), croitHOCTH OMM3KHM A0 cTaHAApTHUS UHXHOUTOP ramanTaMuH (ICso =
0.31 mg/mL).

Pesynrature mokassart, ye OMOJOTMYHATA AKTUBHOCT € CBhP3aHa ¢ HAIMYMETO Ha KIFOYOBU
ankanouau karo bulbocapnine, canadine u corydine, KakTO U C Bb3MOXKHU CHHEPTHYHHU
e(eKTH MEXTy KOMITIOHCHTHTE Ha EKCTPAKTHUTE.

[TonyyeHuTe NaHHW OMPEACIAT WU3CICIBAHUTE BUIOBE KATO MEPCIICKTUBEH M3TOYHHUK Ha
NPUPOJHH CBHEJAWHEHHS] C T[OTCHIMAIHO TPWIOKEHUE TIPU HEBPOJCTCHEPATUBHU
3a00JIsIBaHUA.

Ivanov I., Vrancheva R., Aneva 1., Dincheva 1., Badjakov 1., Pavlov A. 2020. Alkaloids
profiling and acetylcholinesterase inhibitory activity of Corydalis species. Plant Cell
Biotechnology and Molecular Biology 21(53&54):12-20. IF: 0.24, Q4.

The present study investigates the alkaloid profiles and acetylcholinesterase (AChE)
inhibitory activity of three Corydalis species (C. solida, C. marschalliana, and C. bulbosa)
naturally occurring in Bulgaria.

GC-MS analysis identified thirteen isoquinoline alkaloids belonging to several structural
classes, including protopine, aporphine, benzylisoquinoline, protoberberine, and
spirobenzylisoquinoline types.

Aporphine alkaloids were predominant, with bulbocapnine as a major constituent in stems
and flowers, while fumarophycine dominated in leaf extracts.

The alkaloid extracts exhibited considerable AChE inhibitory activity, with the strongest
effects observed in leaf extracts of C. solida and C. marschalliana (ICso = 0.36 mg/mL),
comparable to the reference compound galanthamine (ICso = 0.31 mg/mL).

The observed bioactivity is attributed to the presence of key isoquinoline alkaloids such as
bulbocapnine, canadine, and corydine, as well as potential synergistic interactions among
extract constituents.
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These findings highlight Corydalis species as promising sources of natural
acetylcholinesterase inhibitors with potential applications in the management of
neurodegenerative disorders.
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Cobabpkanue HA (PeHOJHM CheIlMHEeHHsI M AHTHOKCUAAHTEeH Kananurer Ha Inula
britannica ot pa3nnuHu MectooouTanus B brarapus

HacrosimoTo u3cneaBane mpeacTaBsi CPaBHUTEICH aHAJN3 HA ChIBbPKAHUETO HA (PEHOIHU
ChEIMHEHUS U AHTHUOKCHUJAHTHHS KAallallUTET HAa METAHOJIHU E€KCTPAaKTH OT HaJI3EMHUTE
yactu Ha Inula britannica, ceOpanu ot 11 pasnuuHM €CTECTBEHH MECTOOOUTaHUS B
bbirapus.

O6moTo chabpxkanue Ha (enonmu Bapupa B rpanunute 85.35-141.01 mg GAE/g cyx
eKCTPaKT, a (haBoHouaute — oT 19.66 mo 36.80 mg CE/g cyx eKcTpakT, KaTo ce HaOro1aBat
CTAaTHUCTUYECKU 3HAYMMHU PA3THUUUS MEXKIY OTJCIHUTE TOMYIalUu.

AHTHOKCUAAHTHUAT Kananuret, oueHeH upe3 DPPH u ABTS meronu, nokassa chliiecTBeHa
BapuabmiHocT Mexay npooure. DPPH akTuBHOCTTAa KOpenmpa ao0pe KakTo ¢ OOmI0TO
ChIbpXKaHue Ha (eHoim, Taka W ¢ QuaBoHouaute, aokato npu ABTS ce ycranosiBa
yMepeHa 3aBUCUMOCT caMO ¢ ()EHOTHOTO ChIbpPKAHUE.

HPLC ananu3bT pa3kpuBa, 4e OCHOBHUTE ()EHOJIHU KOMIIOHEHTH Ca XJIOPOr€HOBA KUCEIINHA
(5-CQA) u nukadheonnXMHUHOBU KuceauHH, kato 1,5-DCQA e Hali-pa3npoCcTpaHCHUSAT
ecTep BbB BCUYKHU IIPOOH.

MyntuBapuantusat ananus (PCA) nokassa sicHO pa3rpaHiHueHue MKy MOIMyIalluuTe Bb3
OCHOBA Ha ChABPKAHUETO HA (PeHOoH, (PITABOHOUAN ¥ MHIUBUYATHU ()EHOIHU KUCETTUHH,
KaTo MMbPBUTE JIBE IJIABHU KOMIIOHEHTHU 00sicHsABaT HajA 70% OT Bapuanusra.

[TorydyenuTe pe3ynratd MogYepTaBaT 3HAUMTEIHATa XMMHMYHA BapUaOMIIHOCT MEXAY
nonyiganuute Ha |. Dbritannica, kosTo ce oTpa3zsiBa MpsIKO BBPXY AHTHOKCHIAHTHHUS
NOTEHIMAJ, ¥ MoraT jaa ObJaT HM3IMOJ3BaHU NpPU CEJNEKIMS Ha MOMyJallud C BHCOKO
ChIbpXKaHNUE HA OMOAKTUBHH ChEIMHEHHUS.

Ivanova, V., Todorova, M., Rangelov, M., Aneva, 1., Trendafilova, A. 2020. Phenolic content

and antioxidant capacity of Inula britannica from different habitats in Bulgaria. Bulgarian
Chemical Communications, 2020, 52, pp. 168—173, IF: 0.238, Q4.

This study presents a comparative evaluation of phenolic content and antioxidant capacity
of methanolic extracts obtained from aerial parts of Inula britannica collected from 11
natural habitats in Bulgaria.

Total phenolic content ranged from 85.35 to 141.01 mg GAE/g dry extract, while total
flavonoid content varied between 19.66 and 36.80 mg CE/g dry extract, with statistically
significant differences among populations.

Antioxidant capacity assessed by DPPH and ABTS assays showed considerable variation.
DPPH activity exhibited strong correlation with both total phenolic and flavonoid content,
whereas ABTS activity showed moderate correlation only with total phenolics.
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HPLC analysis revealed chlorogenic acid (5-CQA) and dicaffeoylquinic acids as the
dominant phenolic constituents, with 1,5-DCQA being the most abundant compound across
all samples.

Principal component analysis (PCA) demonstrated clear clustering of populations based on
phenolic composition, with the first two principal components explaining over 70% of total
variance.

These findings highlight substantial intraspecific variability in 1. britannica, influencing its
antioxidant potential and supporting the selection of populations with enhanced bioactive
profiles.
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BuonnaHa akTHBHOCT HA eTEPUYHO MAC0 OT Origanum vulgare subsp. hirtum

HacrosioTo u3cieiBane oleHssBa OMOIMIHUS OTSHIIMA Ha eTepuvHo Macsio ot Origanum
vulgare subsp. hirtum BbpXy IUICBeTHH BHUAOBE, KyJATYpPHH pacTeHHs U (GUTOparHu
HACEKOMH.

XUMHUYHHAT ChCTaB HAa MacJIoTo € onpenaeinieH upe3 GC-MS ananus, kato kapBakpoJ (86.4%)
€ YCTaHOBEH KaTo JOMUHHUPAII KOMIIOHEHT, IPUAPYKEH OT P-IIUMEH H Y-TePITMHEH.
ETtepuynoTo macno mposiBsiBa cuiiHa (PUTOTOKCHYHA aKTHBHOCT, KaTO HAIMBJIHO HHXUOHpA
MOKBJIBAHETO HA CEMEHA Ha TECTOBU IUIEBENH Npu KoHUeHTpauus 2 pul/mL in vitro. [lpu
YCIIOBUS B TIOYBA ca HEOOXOIMMU MO-BUCOKH KOoHIIeHTpanuu (5—10 pL/mL), koeto ce nbku
HA JIETJIMBOCTTA HA KOMIIOHEHTHTE.

[Ipy mocT-eMepreHTHO TpEeTHpaHEe € YCTAaHOBEHAa BHCOKA JIETAIHOCT IPH IJIEBEIHUTE
Busi0Be, nocturama 100% npu 10 pL/mL, noxaro kyntypHute pactenus (kapTod) moka3Bat
3HAUUTENHO MO-BUCOKA YCTOMYUBOCT.

WHcekTHIMaHAaTA aKTUBHOCT cpetiry Myzus persicae e cuiiHo u3paseHa, KaTto ce Ha0Jro1aBa
100% cmbpTHOCT IpH KoHIeHTpauus 3 uL/mL, ¢ ICso okono 2.2 uL/mL.

Pesynrature noka3pat, 4e OMOLMHATA AKTUBHOCT € J10303aBHCHMA U BEPOSTHO CE JIBIIKU
OCHOBHO Ha BHCOKOTO CBJIbp)KaHME Ha KapBakpoJ, KOHTO HHAyLHMpa HapyLIeHHs B
METa0OJUTHUTE NMPOLIECH U OKCUJATUBEH CTPEC B TAPIe€THUTE OPraHU3MHU.

[TonyyeHuTe AaHHU MOJUEpTaBaT MOTEHIMAJIa HAa €TEPUYHOTO MAcClIO KaTO €KOJIOTUYHO
choOpa3Ha ajNTepHaTHBA HA CHHTETUYHUTE TTeCTHIINIH.

Nikolova M., Yovkova M., Jankova E., Traykova B., Stefanova T., Aneva ., Berkov S. 2021.
Biocidal Activity of Origanum vulgare subsp. hirtum Essential Oil. Acta Universitatis
Agriculturae et Silviculturae Mendelianae Brunensis 69(5):569-578. IF: 0.47 Q4.

This study evaluates the biocidal potential of essential oil from Origanum vulgare subsp.
hirtum against weeds, crop plants, and phytophagous insects.

GC-MS analysis revealed carvacrol (86.4%) as the predominant component, accompanied
by p-cymene and y-terpinene.
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The essential oil exhibited strong phytotoxic activity, completely inhibiting seed germination
of target weeds at 2 pL/mL under in vitro conditions. In soil, higher concentrations (5-10
pL/mL) were required due to volatility effects.

Post-emergence application resulted in high lethality of weed species, reaching 100% at 10
uL/mL, while crop plants (potato) showed significantly higher tolerance.

The insecticidal activity against Myzus persicae was pronounced, with complete mortality at
3 pL/mL and an ICso value of approximately 2.2 pL/mL.

The observed effects were dose-dependent and are primarily attributed to the high carvacrol
content, which induces metabolic disruption and oxidative stress in target organisms.

These findings highlight the potential of oregano essential oil as an eco-friendly alternative
to synthetic pesticides.
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Morar siu mTOR nnxuOuTopuTe Aa ce n3nmoua3Bar npu repanusara na COVID-19?

HacrosimoTo n3cnenBane pasriexaa notennuana Ha naxuoutopure Ha mMTOR (mammalian
target of rapamycin) karo tepaneBTuunu areHTd npu COVID-19. mTOR mnpencrasissa
KJIFOYOB CUTHAJIEH IIP-OTEUH, y4acTBall B peryialusTa Ha KIEThYHUS pacTex, MeTadoau3ma
U MMYHHHS OTrOBOp, (pyHKIMOHUpam d4pe3 aBa ocHOBHH Komruiekca — mTORCI1 u
mTORC2.

ITpu ungexuus cbc SARS-CoV-2 ce Habmo1aBa aKTUBUPAaHE HA Bh3MNAINTEIHU CUTHAIHU
OBTHUILA U CBPBXIPOAYKIMS Ha mpoBb3naiutenHu uutokunu (IL-1, 1L-6, IL-8, TNF-a),
KOETO MOXK€ Ja J0Bee 110 T.Hap. ,,[JATOKUHOBA Oyps‘ U TEXKKU KIMHUYHU YCIO0KHEHUS.
Nuxubutopure Ha mMTOR, BKIIOYHUTETHO CHPOJIUMYC, €BEPOIHUMYC U TEMCHPOJIUMYC,
MOKa3BaT CIOCOOHOCT /1a MOyJIMpaT KakTo BPOJIEHHUs, TaKa U IPUI00UTHS UMYHEH OTTOBOP
ype3 NOTHCKAHE Ha LIUTOKMHOBAaTa MPOAYKLUUS U perynupaHe Ha T- u B-kimerbunara
AKTUBHOCT.

ExcriepyMeHTaIHU U KIIMHUYHY JaHHU [TOKa3BaT, Y€ TE3U ChEINHEHUS MOraT J1a IIPOsIBABAT
aHTUBMpPYCHA akTUBHOCT upe3 nuxubupane Ha PI3K/AKT/mTOR curnanuust mbT, KOUTO ce
M3II0JI3BA OT MHOKECTBO BUPYCH 3a PEIUIMKALIMSL.

JonbaautenHo, mTOR uHXuOUTOpHTE MOTraT Jja HaMaJAT TEKECTTAa Ha BB3MAJIUTEIHUS
OTI'OBOP U J1a MOAOOPAT KIMHUYHUS U3X0/1, KAKTO € TOKA3aHO MPH MALMEHTH C TEKKa IPUITHA
uHpexuus (HINT).

Bonpekn oOemaBamute pesynratu, npuioxenuero um npu COVID-19  wusucksa
BHUMAaTeJIHa OIIEHKa MOpaJM NMOTEHIMAIHU JIEKApCTBEHU B3aMMOIECHCTBHS M CTpaHUYHU
e(eKTu.

Aneva 1., Habtemariam S., Banach M., Sil P., Sarkar K., Sahebnasagh A., Kamal M.,
Khayatkashani M., Khayat H. 2022. Can We Use mTOR Inhibitors for COVID-19 Therapy?
Combinatorial Chemistry & High Throughput Screening 25(11):1805-1808 IF: 1.339 Q4.

This study explores the potential use of mMTOR (mammalian target of rapamycin) inhibitors
as therapeutic agents in COVID-19. mTOR is a key signaling protein involved in the
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regulation of cell growth, metabolism, and immune responses, functioning through two
distinct complexes, mMTORC1 and mTORC2.

SARS-CoV-2 infection triggers activation of inflammatory signaling pathways and
excessive production of pro-inflammatory cytokines (IL-1, IL-6, IL-8, TNF-a), leading to
the development of cytokine storm and severe clinical manifestations.

mTOR inhibitors, including sirolimus, everolimus, and temsirolimus, have demonstrated the
ability to modulate both innate and adaptive immune responses by suppressing cytokine
production and regulating T- and B-cell activity.

Experimental and clinical evidence suggests that these agents may exert antiviral effects by
targeting the PI3SK/AKT/mTOR pathway, which is exploited by various viruses for
replication.

Furthermore, mTOR inhibition may attenuate hyperinflammatory responses and improve
clinical outcomes, as observed in patients with severe influenza (HIN1).

Although promising, the clinical application of mTOR inhibitors in COVID-19 requires
careful consideration due to potential drug interactions and adverse effects.
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PacTureanu NMPOAYKTH C aIIeTI/I.]IXO.]II/IHeCTepa3H0-I/IHXI/Iﬁl/ITOpHa AKTHBHOCT 34
KOHTPOJ HA HACCKOMM

HacTtosmioro u3cienBane oneHsBa alleTUIXOJIWHECTEPAa3HO-UHXUOUTOPHATA aKTUBHOCT Ha
eTepUYHN Maclia ¥ METAHOJHU EKCTPaKTU OT PACTUTEIHH BHJIOBE, MPUHAIIEKAIIU KbM
cemerictBa Amaryllidaceae, Asteraceae, Brassicaceae u Lamiaceae, ¢ oryien Ha TSIXHOTO
MPUJIOKEHNE B KOHTPOJIa HA HACEKOMH.

AKTHUBHOCTTa € ompejeeHa in vitro upe3 Moau(uIupanus KOJIOPUMETPUYEH METO] Ha
Ellman, xaTo u3cienpanute npodu ca kiacuUIMPaHUd B TPU TPYIHU CHOpE] CTENEHTa Ha
UHXUOMpaHe.

Haii-Bucoka akTHBHOCT, CpaBHMMa C Ta3d Ha CTaHJIAPTHHUS WHXUOUTOp TalaHTaMUH, €
yCTaHOBEHA MpH eTepuuHuTe Macia oT Origanum vulgare subsp. hirtum, Satureja pilosa,
Monarda fistulosa u Thymus longedentatus, kakTo u mpu METaHOJNHHS EKCTPAKT OT
Leucojum aestivum.

GC-MS aHamu3bsT mMOKa3Ba, Y€ OCHOBHHTE OWOJOTMYHO AaKTHBHH KOMITOHCHTH Ha
E€TEPUYHHUTE Macja ca MOHOTEPIIEHOBU (PE€HOJIH, IPETUMHO KapBaKPOJI U TUMOJI, TOKATO MPU
L. aestivum ocHOBEH aKTHBEH KOMITOHCHT € aJIKaJIONIbT ralaHTAMUH.

Pesynararure moka3BaT, dYe eTEPUYHUTE Macjia IMPOSIBIBAT TO-CHJIHA HWHXHOHUTOPHA
AKTUBHOCT B CPaBHEHHE C METAHOJHHUTE EKCTPAKTH, KOETO Ce OOSICHSIBA C MO-BHCOKOTO
ChABPKaHUE Ha JIETINBH TEPIICHOBU ChEINHEHUSI.

YcTaHoBeHaTa BHCOKA AalleTUIXOJMHECTEpPa3Ha WHXMOWUTOpHA AKTUBHOCT TIperosiara
MOTEHIIMATHO UHCEKTUIUIHO ISHCTBUE HAa U3CIECABAHUTE PACTUTEITHH MIPOIYKTH U TIXHOTO
MIPHJIOKEHUE KAaTO €KOJIOTMYHO ChOOpa3Ha aiTepHATHBA HA CHHTCTHYHUTE ITeCTUITU/IH.
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Georgiev B., Nikolova M., Aneva I., Dzhurmanski A., Sidjimova B., Berkov S. 2022. Plant
products with acetylcholinesterase inhibitory activity for insect control. BioRisk 17: 309 —
315. Q4.

This study evaluates the acetylcholinesterase (AChE) inhibitory activity of essential oils and
methanolic extracts obtained from plant species belonging to the families Amaryllidaceae,
Asteraceae, Brassicaceae, and Lamiaceae, with potential application in insect control.
AChE inhibition was assessed in vitro using a modified Ellman’s colorimetric method, and
the tested samples were classified into three groups based on their inhibitory potency.

The strongest activity, comparable to the reference inhibitor galanthamine, was observed for
essential oils of Origanum vulgare subsp. hirtum, Satureja pilosa, Monarda fistulosa, and
Thymus longedentatus, as well as for the methanolic extract of Leucojum aestivum.

GC-MS analysis revealed that monoterpenoid phenols, particularly carvacrol and thymol,
are the main bioactive constituents of the essential oils, whereas galanthamine was identified
as the major active alkaloid in L. aestivum.

Essential oils exhibited stronger AChE inhibitory activity compared to methanolic extracts,
likely due to the higher content of volatile terpenoid compounds.

The observed high AChE inhibitory activity suggests potential insecticidal properties of the
studied plant products, supporting their use as eco-friendly alternatives to synthetic
pesticides.
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BroakTuBHYU cheIMHEHUs] B AUBOPACTAILM NONyJIauuu Ha Arctostaphylos uva-ursi ot
bbarapus

HacrosmoTo u3cienBane mpeacTaBs CpaBHUTENCH aHAIN3 Ha OMOAKTUBHHUTE ChEMHEHUS B
JIMCTA OT TPH JMBOPACTSIIHN romynaimu Ha Arctostaphylos uva-ursi (medo rposze), cbopanu
ot ITupun, Butoma u Pogonure.

XUMHUUYHUAT CbCTaB HA METAHOJIHUTE €KCTPAKTHU € onpeaeseH upe3 GC-MS ananus, kaTo ca
UJCHTUPHUIMPAHA KAaKTO ITbPBUYHH, TaKa U BTOPUYHH METAOOIUTH — (PEHOTHU KUCETUHH,
(1aBOHOMAM, TPUTEPIICHU, CTEPOJIH, MACTHU KHCEIHHHU, 3aXapH U MOJTHOJIH.

Cpen BTopuuHUTE METaOOJIUTH B Hal-BUCOKH KOJIMYECTBA Ca YCTAHOBEHM apOyTHH, TajoBa
KHCEIMHA M XWHWHOBA KHCEIIMHA, KAKTO M KAaTeXWH M TpUTEpHeHOUAH (0- ¥ [-aMUpHH,
JyTI€OJ1, YBaom).

OO6moTo chabpxkaHue Ha (EeHONHU cheauHeHus Bapupa ot 137 no 182.98 mg GAE/g
€KCTPaKT, a ChIbPKaHUETO Ha apOyTUH — OT 6.8% 10 8.4%, KaTO HAl-BUCOKH CTOMHOCTH Ca
OTYETEHHU 3a MomyiauusaTa oT Buroma.

YCcTaHOBEeHM ca KOJMYECTBEHH pAa3JIM4yMsg B XUMHUYHUSA NPOQMI MEXIy OTICITHHUTE
MOIyJIAI[MHM, KOUTO BEPOSTHO C€ IBJDKAT HA BIMSHUETO HAa EKOJOTWYHU (PAKTOpU Karo
Ha/IMOpPCKa BUCOYMHA, MECTOOOUTaHHE U BOJICH CTpEC.

Pesynrature pa3ummpsBar Mo3HaHUATA 32 XUMHUYHHS ChCTaB Ha A. UVA-Ursi B 10)KHATa 4acT
Ha apeayia My W MoJdYepTaBaT 3HAYCHHUETO Ha EKOJOTHYHHUTE YCIIOBHS 32 HATPYNBAHETO Ha
OMOaKTHUBHH ChETMHEHHUSL.

75




Nikolova M., Aneva 1., Zhelev P., Berkov S., Yankova E. 2024. Bioactive compounds of
Arctostaphylos uva-ursi wild-growing populations from Bulgaria. International Journal of
Secondary Metabolite, 11(1):113-120; IF: 1,03, Q4.

This study presents a comparative analysis of bioactive compounds in leaves of three wild-
growing populations of Arctostaphylos uva-ursi (bearberry) collected from Pirin, Vitosha,
and the Rhodope Mountains in Bulgaria.

The chemical composition of methanolic extracts was determined using GC-MS analysis,
revealing a wide range of primary and secondary metabolites, including phenolic acids,
flavonoids, triterpenes, sterols, fatty acids, saccharides, and polyols.

Among the identified compounds, arbutin, gallic acid, and quinic acid were present in the
highest amounts, along with catechin and triterpenoids such as a- and f-amyrin, lupeol, and
uvaol.

Total phenolic content ranged from 137 to 182.98 mg GAE/g extract, while arbutin content
varied between 6.8% and 8.4%, with the highest values recorded in samples from Vitosha
Mountain.

Quantitative differences in chemical profiles among populations were observed, likely
influenced by environmental factors such as altitude, habitat type, and water availability.
These findings contribute to the characterization of A. uva-ursi chemical composition at the
southern edge of its distribution range and highlight the role of ecological factors in shaping
metabolite accumulation.
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