Pe3roMeTa Ha mMyOIMKAIIMY HA AHTVIMUACKHA M OBJTApPCKHU €3MK,
y4yacTBalllM B CMIPABKATA 32 U3MbJIHEHHE HA MUHUMAJHUTE HAMOHAJIHU
kputepun 110 3PACPB u nonbianurtennnte kpurepuu Ha UMuxkb-bBAH,

Ha rjaBeH acucTeHT A-p Hean Buixeamosa-UimneBa, kaHauaaT B KOHKYPC
3a aKaJIeMUYHA JUIbAKHOCT ,,Jlouent®, /IB 0p. 60, 29.07.2022r.

OTtHacsiimu ce kbM I'pyna ot nokasaresnu B:

1. Ellagitannins as synergists of ACV on the replication of ACV-resistant strains of HSV
1 and 2.Vilhelmova-llieva, N., Jacquet, R., Quideau, S., Galabov, A.S. Antiviral Research,
2014, 110: 104-114, ISSN: 0166-3542.

Abstract

The effects of combinations of three nonahydroxyterphenoyl-bearing C-glucosidic
ellagitannins (castalagin, vescalagin and grandinin) with acyclovir (ACV) on the replication of
type-1 and type-2 herpes simplex viruses in MDBK cells were tested by the focus-forming units
reduction test. Ellagitannins included in these combinations possess a high individual antiviral
activity: selectivity index of castalagin and vescalagin versus HSV-1 was similar to that of
ACV, and relatively lower against HSV-2. The three-dimensional analytical approach of
Prichard and Shipman was used to evaluate the impact of drug—drug interactions. The
combination effects of ellagitannins with acyclovir were markedly synergistic.

Pesrome

Edexture or koMOMHANmMM Ha Tpu HOHaxuApokcutTepdeHomwi-Hoceu C-TIOKO3UIHN
eJIaTUTAaHUHM (KacTaJlarMH, BECKaJaruH W TrpaHAuHuH) ¢ amukioBup (ACV) Bbpxy
peruMkanusTa Ha tum-1 u tun-2 Bupycu xepnec cuMmiiekc B MDBK kiietku 6sixa TecTBaHu
Yype3 OTYUTAHE HAa HAaMaJIIBAHETO HAa BUPYCHUTE MUKPOIUIAKHM. EjnarntaHuHUTE, BKIIOUYEHU B
T€31 KOMOMHAIINY, PUTEKABAT BUCOKA NHIUBUyaTHa aHTUBUPYCHA aKTUBHOCT: MHJIEKCHT Ha
CEeJIEKTUBHOCT Ha KacTajaruH M Beckanarud cupsmo HSV-1 e momoben Ha To3u Ha ACV u
OTHOCHUTENHO MO-HUCHK cupsimo HSV-2. Tpunsmepnusat ananutuyeH nojaxon Ha Prichard u
Shipman Oermre M3M0a3BaH 3a OLEHKA HA BB3JCHCTBHETO HA B3aUMOJEHCTBUATA JIEKAPCTBO-
nekapctBo. KomOuHMpaHuTe eQeKkTH Ha eJaruTaHWHU C AalUKIOBHp ca MOJ4epTaHo
CUHEPIUYHH.

2. Chemical composition of Propolis Extract ACF® and activity against herpes simplex
virus. Bankova, V., Galabov, A.S., Antonova, D., Vilhelmova, N., Di Perri, B.. Phytomedicine,
2014, 21(11): 1432-1438, ISSN: 0944-7113

Abstract

Propolis Extract ACF® (PPE) is a purified extract manufactured from propolis collected in a
Canadian region rich in poplar trees, and it is the active substance of a topical ointment used
against herpes labialis (cold sores or fever blisters). Aim of this study was to analyze the
chemical composition of PPE in order to understand the plant origin and possible relations



between compounds and antiviral activity, and to characterize the antiviral activity of the extract
against herpes simplex virus in vitro. Material and methods: The analysis of the propolis extract
samples was conducted by Gas Chromatography—Mass Spectrometry (GC—MS). The antiviral
activity was tested against herpes simplex viruses type 1 and type 2 in MDBK cell cultures by
treating the cells with PPE at the time of virus adsorption, and by incubating the virus with the
extract before infection (virucidal assay). Results: Results from the GC-MS analyses revealed
a dual plant origin of PPE, with components derived from resins of two different species of
poplar. The chemical composition appeared standardized between extract samples and was also
reproduced in the sample of topical ointment. The antiviral studies showed that PPE had a
pronounced virucidal effect against herpes simplex viruses type 1 and type 2, and also interfered
with virus adsorption.

Pesrome

Propolis Extract ACF® (PPE) e npeuncreH ekcTpakT, MPOU3BEACH OT IPOIOJIKC, ChOpaH B
KaHAaJICKU PETUOH, O0raT Ha TOIOJIOBH JbPBETA, U € AKTUBHOTO BEILIECTBO HA JIOKAJIEH MEXJIEM,
W3MON3BaH cpemly xeprec nadbuanuc. llenta Ha ToBa u3cieBaHe Oelle Ja ce aHAIM3HMpa
xuMuuHUAT cberaB Ha PPE na ce pasOepe pacTuTenHus mpou3xoJ U Bb3MOYKHUTE BPB3KH
MEXIy ChE€AUHEHUSATa U AaHTUBUPYCHATA aKTUBHOCT U J1a C€ XapaKTepU3UpaT aHTUBUPYCHATA
aKTUBHOCT Ha EKCTPaKTa Cpelly BHPYC XepIec CUMIUIEKC in vitro. Marepuanu u MeTonu:
AHanu3bT Ha MPOOUTE OT EKCTPAKT OT Mpomoiuc € u3BbpiieH oT Gas Xpomarorpadus—
Maccrnektpomerpust (GC-MS). AHTUBHpYCHaTa akTUBHOCT € TECTBaHA CpELly BHUPYCH Ha
xeprec cuM 1iekc tan 1 u tun 2 B MDBK KileThYHUM KyNTYpH 4pe3 TPETUPAHE HA KIETKUTE C
PPE no BpeMe Ha BupycHaTa aacopOLus ¥ upe3 MHKyOUpaHe Ha BUpPYyca C €KCTPAaKTa Mpeau
unpekuus (BupyuuaeH ananus). Pesynratu: Pesyntature ot GC-MS ananusurte paskpuxa
nBOEH pactutesieH npousxox Ha JIIIC, ¢ KOMIIOHEHTH, MOIYYEHHU OT CMOJIM Ha JABAa pa3jIudHU
BUJIA TOMOJIa. XUMHUYECKUST ChCTaB CE MOSBU CTAaHAAPTHU3UPAH MEXKAY €KCTPAKTHH MpoOu U
ChII0 Oelle BB3MPOU3BEAEH B Mpodara OT JIOKAIEH MeXJeM. AHTUBUPYCHUTE W3CIEABAHUS
nokasaxa, ue PPE uma uspasen BupyuuieH epexr cpelry BUpYCH Ha XepIec CUMILIEKC THIl 1
U THUI 2, a CBIIO U BB3IPENATCTBA a1cOpOLUsATa HA BUpYca.

3. Synthesis and photophysical characterisation of 3-bromo-4-dimethylamino-1,8-
naphthalimides and their evaluation as agents for antibacterial photodynamic therapy.
Staneva, D., Vasileva-Tonkova, E., Grozdanov, P., Vilhelmova-llieva, N., Nikolova, I.,
Grabchev, I.. Journal of Photochemistry and Photobiology A: Chemistry, 2020, 401: 112730,
ISSN: 1010-6030

Abstract

Through the peripheral modification of a first-generation polypropylene amine dendrimer two
new photoactive dendrimers containing 4-dimethylamino-1,8-naphthalimide (3) and 3-bromo-
4-dimethylamino-1,8-naphthalimide (4), have been obtained. Photophysical and spectral
characteristics of these dendrimers were investigated in two organic solvents. We found that
they absorb light in the visible spectral region and emit yellow-green fluorescence.
Antimicrobial activity of dendrimers against pathogenic microorganisms has been investigated
in solution and after deposition on a cotton fabric. For the first time, 1,8-naphthalimide
derivatives have been tested as active components in antibacterial photodynamic therapy. To
clarify the dendrimer effect, the results obtained were compared with those from two
monomeric 1,8-naphthalimides (1 and 2) containing the same substitutes in the chromophore
system. Cytotoxicity and antiviral activity of the dendrimers were also assessed.



Pesrome

Upes mnepudepHata MomuduKaius Ha JISHAPUMED OT MOJHUIPONUICH aMUH OT IIbPBO
MTOKOJICHUE Ca MOJIYYEeHHU JIBa HOBU ()OTOAKTUBHU JICHAPUMEPH, ChIIbPKAIIH 4-TUMETHIAMUHO-
1,8-nadpramumun (3) u 3-Opomo-4-mumerunamuHo-1,8-madranumun (4). WscnenBanm ca
¢boTohU3NUHUTE U CHEKTPAIHUTE XapaKTEPUCTUKHU Ha TE3U JIEHIAPUMEPH B JBa OPraHUYHU
pasrBopurens. OTkpuxme, 4e Te abcopOupar CBETIMHA BB BHIMMATA CIIEKTpaIHa 00JIACT U
U3IIBYBAT KBATO-3€JeHO (hryopecueHnns. AHTUMUKpOOHAaTa aKTUBHOCT Ha JACHIIPUMEpPUTE
Cpellly MaTOreHHU MUKPOOPTaHU3MU € U3CIIe/IBAHA B Pa3TBOP U CJIE]] HAHACSIHE BbPXY TaMy4eH
wiar. 3a TbPBU MbT Ca OTKPUTU MPOM3BOAHU Ha 1,8-HadTanumu] TecTBaHUW KAaTO aKTUBHU
KOMITOHCHTH B aHTHOaKTepuanHara (pOToJMHAMUYHA Tepanus. 3a U3sCHABaHE Ha edekTa Ha
JIeHApUMEpa, TMONYYCHUTE pe3ylTaTuTe Osixa CpaBHEHUM C Te3H OT JiBa MOHOMepHHU 1,8-
Hapramuvuna (1 u 2), chappXKamy CHIIOTO 3aMECTUTEIN B XpomodopHara cucTema.
[{uTOTOKCHUYHOCTTA ¥ AHTUBUPYCHATA AKTUBHOCT Ha JICHAPUMEPHUTE CBHIIO 051Xa OIICHEHHU.

4. Antiviral Activity of Rosa damascena Mill. and Rosa alba L. Essential Oils against the
Multiplication of Herpes Simplex Virus Type 1 Strains Sensitive and Resistant to
Acyclovir. Vilhelmova-llieva, N, Dobreva, A, Doynovska, R, Krastev, D, Mileva, M. Biology,
2021, 8(10): 746, ISSN: 2079-7737

Abstract

Background: The specific chemotherapeutics against herpes simplex virus type 1 (HSV) are
nucleoside analogues such as acyclovir (ACV), but the most important problem is the formation
of resistant mutants. The search for new therapeutic alternatives leads us to the purpose of
investigating the effects of Rosa damascena Mill. and Rosa alba L. essential oils on the viral
reproduction of susceptible (Victoria) and acyclovir-resistant (R-100) strains of HSV-1
replication in vitro, individually and in combination with acyclovir. Methods: Cytopathic effect
inhibition test was used for assessment of antiviral activity of the oils, and the three-dimensional
model of Prichard and Shipman was applied to evaluate the combined effect of oils with ACV
on HSV-1 replication. Results: Both oils do not affect the replication of viral strains; they are
able to influence only viral adsorption and extracellular virions and protect healthy cells from
subsequent infection. In combination with lower doses of acyclovir, both oils demonstrate a
significant synergistic effect on the replication of HSV-1, which is more contagious than the
Victoria strain. Conclusions: The nonspecific mechanism of the reduction in viral reproduction
caused by rose oils and the synergistic effect of their co-administration with the lower doses of
specific inhibitor ACV makes them suitable therapeutics for overcoming viral resistance to
HSV-1 infections.

Pesrome

CrenuduuHuTe XUMHOTEpANeBTUIM cpemly Xxeprnec cummuieke Bupyc tunm 1 (HSV) ca
HYKJICO3UHU aHAI03H KaTo anukiIoBup (ACV), HO Half-BaXXHUAT TIPOOIIeM € 00pa3yBaHETO Ha
PE3UCTEHTHH MYTaHTH. TbPCEHETO HAa HOBU TE€PANEBTUYHU AJIITEPHATUBU HU BOJI JI0 LIeJITa HA
M3CcJIeIBaHeTO ompeaesHe Ha epektute Ha Rosa damascena Mill. u Rosa alba L. erepuunu
Maciia BbpPXY BHpYyCHaTa penpoiyKuus Ha 4yBcTBUTeNHH (Victoria) M pe3UCTEHTHH Ha
arukiioBup (R-100) mamoBe Ha HSV-1 permukarius in vitro, MHAMBUAIYaTHO U B KOMOWHAITUS
¢ auukioBup. Metoau: M3mon3BaH e TecT 3a MHXUOMpaHe Ha IIUTONMATUYHUS e(EeKT 3a OLEeHKa
Ha aHTUBUPYCHATa aKTUBHOCT Ha MacJiaTa " € MPHIOKEH TPHU3MEPHHT Mojeln Ha [Tpuuapa n
[Iunman 3a orieHka Ha komOuHUpanus edekt Ha macna ¢ ACV Bepxy perukanuara Ha HSV-



1. Pesynratu: U nBere mMacia He MOBIMABAT PEIUIMKALMATA HA BUPYCHHUTE IIaAMOBE; T€ ca B
CBCTOSHHE Ja TOBJIMSAAT CaMO Ha BHPYCHaTa aacopOIysi M M3BBHKICTHYHUTE BUPUOHU U
3alIUTaBaT 3/[paBUTE KIETKHU OT MociieABala HHPeKus. B koMOuHaIMs ¢ O-HUCKHU JI03U OT
alMKIIOBUD, IBETE MAacJIa IEMOHCTPUPAT 3HAYUTEIICH CHHEPTUUCH e(eKT BbPXY PEIUINKAIHATA
Ha HSV-1, koiiTo e mo-3apasen ot mama Bukropus. U3Boau: HecrienupuuHusaT MexaHu3bM Ha
PEeIyKLUS IPU BUPYCHA PENPOIYKIHS, IPUIMHEHA OT PO3OBUTE Macia U CHHEPTUYHUS ePeKT
OT CHBMECTHOTO UM NPWIOKEHUE C MO-HUCKHUTE 703U Ha cnenuduuer uaxudbutop ACV ru
IPaBU TOAXOASAIIM TEPAeBTUIN 32 IMPEOAONIsIBaHEe HA BUpyCHATa pe3ucTeHTHOCT Ha HSV-1
UHQEKIUH.

OtHacsamu ce kbM I'pyna ot nokasaresnu I':

5.Effect of metal complexes of acyclovir and its acetylated derivative on herpes simplex
virus 1 and herpes simplex virus 2 replication

Varadinova T., Vilhelmova N., Varadinova T., Vilhelmova N., Badenas F., Terron A., Fiol J.,
Garcia-Raso A., Genova P.. Acta Virologica, 2005, 49 (4): 251-260, ISSN: 1336-2305

Abstract

The effect of zinc, nickel, cobalt and cadmium complexes of acyclovir (ACV) and its O-
acetylated derivative (Ac-ACV) on the replication of wild type (wt) and ACV-resistant (ACVR)
strains of Herpes simplex virus 1 (HSV-1) and Herpes simplex virus 2 (HSV-2) was examined.
According to cytotoxicity, these compounds followed the order Ni-ACV chloride > Cd-ACV
3 Ni-ACV nitrate > ACV = Zn-ACV nitrate = Ac-ACV = Zn-Ac-ACV > Zn-ACV chloride>
Co-ACV. Besides Ac-ACV, the only active complexes in inhibiting virus replication were Zn-
ACV nitrate and Zn-Ac-ACV, which effectively suppressed the growth of both wt and ACVR
strains of HSV-1 and HSV-2. The most active and most selective inhibitor of the growth of
ACVR strains of HSV-1 and HSV-2 was Ac-ACV; its EC50 and SI were 100 and 10 times
higher than those of ACV, respectively. Zn-Ac-ACV was less active than Ac-ACV, obviously
due to the stability of the complex. Zn-ACV nitrate was active against both wt and ACVR
strains of HSV-1; its activity and selectivity were100 and 75 times higher than those of ACV,
respectively. Ac-ACV and Zn-Ac-ACV suppressed the pre-mitotic arrest caused by HSV-1
infection during the first 2 hrs of infection and later on restored the cell division

Pesrome

EdexTbT Ha IMHKOBY, HUKEIOBHU, KOOAITOBU U KaJIMUEBU KOMIUIEKCH Ha anukioBup (ACV) u
HeroBoto O-anerunupano npous3BoaHO (Ac-ACV) BbpXy peruimkanusTa Ha JuB Tul (wWt) u
ACV-pesuctentnu (ACVR) mamose Ha Herpes simplex virus 1 (HSV) -1) u Xepnec cummuiekc
Bupyc 2 (HSV-2) 6eure nzcneasan. Cropes IUTOTOKCUYHOCTTA TE3U ChEIMHEHUS CIIe/IBaT pesia
Ni-ACV xnopun > Cd-ACV 3 Ni-ACV nurpar > ACV = Zn-ACV Hutpat = Ac-ACV = Zn-
Ac-ACV > Zn-ACV xnopumg> Co-ACV. Ocsen Ac-ACV, eIMHCTBEHATE aKTHBHU KOMILIECKCH
3a MHXUOWpaHe Ha peruiMKanusaTa Ha Bupyca ca Zn-ACV uutpar u Zn-Ac-ACV, kouto
e(eKTUBHO TMOTUCKAT pacTeka KakTo Ha wt, Taka 1 Ha ACVR mamoBe Ha HSV-1 u HSV-2.
Haii-akTUBHUAT U Haii-celeKTUBEH MHXUOUTOp Ha pactexa Ha ACVR mamoe Ha HSV-1 u
HSV-2 6emie Ac-ACV; Herosute EC50 u SI ca crorBetHOo 100 1 10 mbTH MO-BUCOKH OT TE3H
Ha ACV. Zn-Ac-ACV Gemie no-manko aktuBeH oT Ac-ACV, 04eBUAHO TOpaau CTAOMITHOCTTA
Ha komruiekca. Zn-ACV HHTpaThT € aKTHBEH KakTo cpemy wt, Taka u cpenry ACVR mamose
Ha HSV-1; Herosara akTUBHOCT M CEISKTUBHOCT ca ¢hoTBeTHO 100 M 75 ObTH IIO-BUCOKH OT
te3n Ha ACV. Ac-ACV u Zn-Ac-ACV noTuckar npeMUTOTHYHUS apecT, nmpuanHeH o HSV-1



MHOEKIUS Tpe3 MbpBUTE 2 yaca OT MHQEKIHUATa U MO-KbCHO BB3CTAHOBSBAT KIETHYHOTO
JeJIcHe.

6. Alterations in oxidative stress parameters in MDBK cells, infected by Herpes simplex
virus-1. Georgieva A, Vilhelmova-llieva N, Muckova L., Tzvetanova E., Alexandrova A.,
Mileva M.. Alterations in oxidative stress parameters in MDBK cells, infected by Herpes
simplex virus-1. Comptes rendus de 1’ Acad’emie Bulgare des Sciences, 2017, 70(5): 731-738,
ISSN: 1310-1331

Abstract

As a member of Herpesviridae family, the herpes simplex virus type 1 (HSV-1) is a single large
double stranded DNA enveloped virus. Once penetrated into the body, the virus persists
asymptomatically, usually localized in ganglia neurons. Infection can be activated by various
stimuli. Many of the cytopathic effects of HSV-1 infection result in tissue damage, mediated
by virus-induced oxidative stress. The purpose of our study was to determine the changes in
oxidative status of MDBK cells infected by HSV-1. HSV-1 was replicated in monolayer MDBK
cells for 48 h. Before analytical measurements both control and infected cell suspensions were
sonicated (2 x 15 s) for destroying the cell membranes. The oxidative stress markers: lipid
peroxidation level, total glutathione concentration and the activities of glutathione peroxidase
and catalase were evaluated spectrophotometrically. Our results showed a significant increase
(more than 3 times) of lipid peroxidation in MDBK cells infected by herpes virus compared to
the control cells. As a result of viral invasion a decreased level of intracellular total glutathione
was found in infected cells by 24%, and a threefold increase of the activities of the tested
antioxidant enzymes. These findings would be useful for elucidation of the mechanisms
underlying cell injury induced by HSV-1 and for development of novel approaches for anti-
herpes virus therapies and drugs.

Pesrome

Karo unen Ha cemeiictBo Herpesviridae, BupycsT Ha xepriec cumiuiekc tun 1(HSV-1) e ronsam
neortnoBepmxked JIHK Bupyc ¢ o0BuBKa. BenHbK MPOHUKHAI B TSUIOTO, BUPYCHT MEPCUCTHPA
0€3CHUMIITOMHO, 0OMKHOBEHO JIOKAJM3UPaH B HEBPOHUTE Ha raHriauure. MHpekuusara Moxe aa
ce aKTHBHpA OT PAa3IMYHU CTUMYIU. MHoro ot niuronatuunute epextr Ha HSV-1 nundexuusara
BOJST A0 THKAHHO YBPEXIaHe, MEIUUPAHO OT BUPYCHO HHIAYLIUPaH OKCUAATUBEH cTpec. Llenra
Ha HAIETO U3Cje/BaHe Oelle Ja OmpeleluM MPOMEHU B OKcujaaTuBHUS cratryc Ha MDBK
KJeTkH, 3apazeHu ¢ HSV-1. HSV-1 Geme peruinkupan B Mmonocnoiitnu MDBK knerku 3a 48
yaca. [Ipenu aHaIMTUYHYU U3MEpPBaHUS KAKTO KOHTPOJIHUTE, TaKa U MH(EKTUPAHUTE KJIEThbYHU
cycneH3un Osxa oOpaboTeHH ¢ yaTpa3Byk (2 X 15 s) 3a paspyliaBaHe Ha KIETbYHHUTE
MeMOpaHu. MapkepuTe Ha OKCHJIATUBHHUS CTpEC: JIMMKJHA MEPOKCUAALMS HUBOTO, olIiara
KOHIIEHTpallsl Ha TJyTaTHOH M aKTUBHOCTTa Ha TJIYTaTHOH IMEPOKCHAa3a U Karajas3a Osxa
OLICHEHU cHeKkTpodoToMeTpuyHo. Hamure pe3yntaTu Moka3zaxa 3HAUWUTENHO YBEIMUYEHUE
(moBeue ot 3 mbpTH) Ha IMnNUIHATa nepokcuaanus B MDBK kierkure 3apazeHu ¢ xepreceH
BHUPYC B CpaBHEHHE C KOHTPOJIHHUTE KJIETKU. B pe3yntaT Ha BUpyCHAa MHBA3Us € YCTAaHOBEHO
MOHMKEHO HUBO Ha BBTPEKJIETHYHHUS OOI IIIYTaTUOH NpHU 3apa3eHuTe Kietku ¢ 24%, u
TPUKPATHO YyBEIWYEHHE Ha AKTUBHOCTTa HA HW3CIEABaHHUS AHTUOKCHUIAHT €H3UMHU. Te3u
OTKpUTHA Ouxa OMIM TOJE3HH 3a M3SICHABAHE HA MEXAaHM3MHUTE, JIeXKAlld B OCHOBaTa Ha
KJIEThUHO YBpekaaHe, npeausBukano ot HSV-1, u 3a pa3paboTBaHe Ha HOBM MOJAXOIHU 3a
aHTUXEPIIEC BUPYCHU TEPATIHSL.



7. Anti-Herpes Simplex Virus Type 1 Activity of Specially Selected Groups of Tannins.
Neli Vilhelmova-llieva, Jacquet, R, Deffieux, D, Pouysegu, L, Sylla, T, Chassaing, S, Nikolova,
I, Quiddeau, S, Angel Galabov. Drug Research, 2019, 69(7): 374-381, ISSN: 2194-9379

Abstract

Anti-herpes simplex virus (HSV-1) activity of 9 ellagitannins, including 6 natural compounds
(castalin, vescalin, acutissimin A, epiacutissimins A and B, mongolicain) and 3 vescalagin
synthetic derivatives (VgSBuUSH, VgSOctSH, VgOMe), and 13 gallotannin-type compounds
[Gal-01A, Gal-01B, Gal-02A, Gal-02B, Gal-03M, Gal-04A, Gal-04B, Gal-05M, Gal-07, Gal-
08, Gal-09, Gal-11M (tannic acid), as well as Gal-12 (gallic acid), Gal-13 and Gal-14 (ellagic
acid)] were examined in MDBK monolayer cell culture. Their antiviral activity was determined
by the cytopathic effect (CPE) inhibition test and their cytotoxicity was evaluated through the
neutral red uptake assay. In general, the series of ellagitannins showed a significantly stronger
activity against HSV-1 replication than that of the gallotannins. Six of the tested ellagitannins
manifested a well-pronounced activity: epiacutissimin B (selectivity index, SI>60.6),
epiacutissimin A (S1>55.5), acutissimin A (S| > 34.8), mongolicain (SI > 32.5), VgSBuSH (Sl
> 24.6) and VgOMe (SI > 22.0). Four gallotannin-type compounds inhibited the replication of
HSV-1 at a lower but still significant extent: Gal-04B (SI >35.7), Gal-04A (S| >28.5), Gal11M
(tannic acid) (SI>25) and Gal-05M (SI=15.6).

Pesrome

Antu-xepnec cumiiekc Bupyc (HSV-1) aktuBHocT Ha 9 enaruTaHuHH, BKIIOYUTENTHO 6
MPUPOJHUA ChEAMHCHUS (KAaCTaJMH, BECKAJIMH, aKyTHUCUMUH A, emuaKkyTHCHMHHA A U B,
MOHTOJIMKaWH) ¥ 3 CHHTETUYHU Npou3BoiHU Ha Beckanarul (VgSBuSH, VgSOctSH, VgOMe)
u 13 ceemunenus ot tun ramo TanuH [Gal-01A, Gal-01B, Gal-02A, Gal-02B, Gal-03M, Gal-
04A, Gal-04B, Gal-05M, Gal-07, Gal-08, Gal-09, Gal-11M (tanuHoBa KrcenuHa), kakto u Gal-
12 (ranoBa kucenuna), Gal-13 u Gal-14 (emaroBa kucenuHa)] 6sixa uzcneasann B8 MDBK
MOHOCJOWHA KJIeTKa KylTypa. TsXHaTa aHTUBHPYCHA aKTUBHOCT Oellie orpeieNieHa 4Ype3 TecTa
3a uaxuOupane Ha nuronatnyHus epext (CPE) m TsaxHata nMTOTOKCHMYHOCT Oelle OleHEeHa
Yype3 TecTa 3a MOTIIbIIAHE Ha HEyTpalHO 4yepBeHo. KaTo 1s10 rpymara Ha emaruTaHuHUTE
MOKa3axa 3HAuMTEIHO IMO-CHJIHA akTUBHOCT cpeuly HSV-1 pennukanus ot Tasu Ha
ranotanuHute. lllecTiMa OT TecTBaHWTE eNarUTaHUHHUTE TMPOSBSIBAT J00pe u3pa3eHa
aKTUBHOCT: €NMuakyTHCUMHH B (uHIekc Ha cenektuBHOCT, S[>60.6), enmakytucumMuH A
(SI>55.5), akyrucumun A (SI > 34,8), mouronukaun (SI > 32,5), VgSBuSH (SI > 24,6) u
VgOMe (SI > 22,0). Yetupu cbeTMHEHUS OT TAJIOTAHUHOB TUIT HHXUOWPAT PETUIMKAIIMATA HA
HSV-1 npu mo-Hucka, HO Bce mak 3HauutenHa creneH: Gal-04B (SI >35.7), Gal-04A (Sl
>28.5), Gal 11M (tanunoBa kucenuna) (SI>25) u Gal-05M (S1=15.6).

8. Tannins as Antiviral Agents. In Tannins-Structural Properties, Biological Properties
and Current Knowledge. Vilhelmova-llieva N., Galabov AS, Mileva M.. Editor Alfredo
Aires, IntechOpen, 2020, DOI:10.5772/intechopen.86490, 1-13, ISBN: 978-1-83968-358-9

Abstract

Tannins possess a variety of biological effects, not a small part of which is of medical
significance. Tannins, isolated from plants as well as synthetically obtained, manifest activity
against a large spectrum of viruses: enteroviruses (polio- and coxsackie-), caliciviruses (feline
calicivirus, mouse norovirus), rotavirus, influenza virus A, rhabdo- (vesicular stomatitis virus),



paramyxoviruses (Sendai and Newcastle disease viruses), human immunodeficiency virus,
herpes simplex virus, and adenoviruses. A special importance merits several ellagitannins
manifesting pronounced effects against herpes simplex virus type 1 and 2 and on some herpes
viruses affecting domestic animals, causing diseases of economic importance. An advantage of
ellagitannins as anti-herpesvirus agents is that they have a non-nucleoside structure. Their
targets are virus-specific proteins, so they retain activity against acyclovir-resistant strains of
HSV types 1 and 2. Besides, these tannins manifest a synergistic effect with acyclovir when
combined. Some initial results on their mechanism of action were carried out. In addition, it
was found that most of the tannins have antioxidant properties in experimental models in vitro
as well as in experimental influenza viral infection in mice.

Pesrome

TanunuTe nputexaBar pasHOOOpa3sHH OHMOJOTMYHHM €(eKTH, HE MajKa 4acT OT KOUTO C
MEIULMHCKO 3HaueHue. TaHUHM, U30JIMPaHU OT PACTEHMs, KAKTO M CUHTETHYHO IOJIyYeHH,
MPOSABSIBAT AKTUBHOCT CPELLy LIMPOK CIIEKTHP OT BUPYCU: EHTEPOBUPYCH (TOJIMO- U KOKCAKH),
KaJULIHUBUPYCH (KOTEIIKH KaJIULUBUPYC, MULIM HOPOBUPYC), pOTa BUPYC, TPUIIEH BUpYC A,
pabno- (BUpyC Ha BE3UKYJApeH CTOMATHT), MapaMuUKcoBHpycu (Bupycu Ha CeHpail u
Hroksiceicka 0osiecT), YOBELIKM HMMYHOAEC(PULUTEH BUPYC, XEpIeC CHMILIEKC BUPYC U
aneHoBupycu. OcoOeHO 3HaUYEHUE 3aciy)KaBaT HAKOJIKO eJaruTaHUHa MPOsBsBAIlld U3pa3eHU
e(eKTH Cpelly BUpyca Ha Xeplec CUMIUIEKC TUN | M 2 U Jpyru HAKOM XEpIECHHU BUPYCH,
3acAramiy JOMAallHU >KMBOTHH, THPUYMHSIBAIIM HMKOHOMHMYECKM Ba)KHU 3a00JIsIBaHUS.
[IpenuMcTBO Ha eNarMTaHUHUTE KaTO AaHTHXEPIIECBUPYCHU CpeJIcTBa €, 4e Te MMar
HEHYKJIEO3UIHA CTPYKTypa. TeXHUTe MUILIEHU ca CHELU(PUYHU 32 BUpyca IPOTEUHH, TaKa 4ye
T€ 3ala3BaT aKTUBHOCT CpEIy PE3UCTEHTHHU HA auMKJIOBUp wwamose Ha HSV Ttunose 1 u 2.
OcBeH TOBa, TE3U TAHUHHU MPOSBSIBAT CHHEPTUYEH €()eKT C alluKIOBHUP, KOTATO C€ KOMOMHHUPAT.
3a HsAKOM 0s1Xa MOJTY4YEHHU I'bPBOHAYAIIHY PE3YJITAaTH 3a TEXHHSI MEXaHU3bM Ha aericTBue. OcBeH
ToBa Oe€lle yCTaHOBEHO, Y€ IOBEYETO OT TAaHMHUTE MMAaT AaHTUOKCUJAHTHU CBOWCTBAa B
eKCIIEpUMEHTAIHHA MOJIENH 1n Vitro, KaKTo U MPH eKCIIepUMEHTalIHA TPUITHA BUPYCHA MH(EKIUs
MIPU MUIIIKH.

9. Antiviral, Cytotoxic and Antioxidant Effects of Tanacetum vulgare L. Crude Extract
in vitro. Vilhelmova, N., Simeonova, L., Nikolova, N., Pavlova, E., Gospodinova, Z., Antov,
G., Galabov, A., Nikolova, I.. Folia Medica, 2020, 62(1): 172-179, ISSN: 1314-2143

Abstract

Introduction: Due to the high prevalence of viral infections having no specific treatment and
the constant emergence of resistant viral strains, searching for effective antiviral compounds is
crucial. The present study explores in vitro the antiviral activity of ethanolic extract from aerial
parts of Tanacetum vulgare L. against viral strains of three taxonomic groups, including agents
that cause socially significant diseases in humans for which antiviral chemotherapy is indicated,
namely coxsackievirus Bl (family Picornaviridae), herpes simplex virus type 1 (family
Herpesviridae) and influenza A virus (family Orthomyxoviridae). Aim: The aim of the current
study was to evaluate antiviral activity of ethanolic extract from herbaceous plant Tanacetum
vulgare L. against some important human viruses for which antiviral chemotherapy is needed
and to characterize extract for its antioxidant activity in vitro. Materials and methods: The crude
aqueous ethanolic extract from aerial parts of Tanacetum vulgare L. contained flavonoids
determined as apigenin, coumarins determined as aesculin, tannic compounds determined as
tannin, and others. Antiviral activity of ethanolic extract from herbaceous plant Tanacetum



vulgare L. against coxsackievirus Bl, influenza A and herpes simplex virus type 1 was
evaluated by viral yield reduction technique. The total antioxidant activity was determined by
measuring the capacity of the sample to inhibit the generation of thiobarbituric acid reactive
substances (TBARS). Results: The results show that the extract has the lowest toxicity on the
MDBK cell line and similar cytotoxicity in Hep-2, whereas in the MDCK cells it has more than
twice the highest toxicity. Testing the antiviral activity of Tanacetum vulgare L. extract
revealed a slight inhibition of replication of HSV-1 with a selective index of 7.07 and
IAV/H3N2 (SI = 3.69) but no specific antiviral effect against CVB1 replication was found. The
evaluation of the antioxidant activity showed great antioxidant activity of the ethanolic extract
from T. vulgare — 26 mmol/I for the applied 20 mg/ml extract. Conclusion: The crude extract
from aerial parts of the medicinal plant Tanacetum vulgare L. demonstrated low cytotoxicity in
Hep-2, MDBK and moderate cytotoxic effects in MDCK cells. It exerted significant antiviral
activity against HSV-1 as determined by the recorded inhibition of viral replication, the
blockage of virus entry - absorption stage and direct virucidal effects on extracellular virions.
The observed effect when testing Tanacetum’s extract on influenza A H3N2 virus infection in
vitro was milder, which probably resulted from the interference with the cellular pathways
involved in the replication cycle. The presence of virucidal and adsorption-suppressing activity
but the absence of viral replication inhibitory effects against CBV-1 suggests a possible
interaction of the extract’s components with viral capsid proteins or related cell receptors.

Pesrome

BwBenenue: [lopaau mmpokoTo pa3npocTpaHeHUE Ha BUPYCHU HMHGEKIuH 0e3 crenupuuHo
JIEYEHHE U MTOCTOSIHHATA I0sIBA HAa PE3UCTEHTHU BUPYCHM IIIaMOBE, ThPCEHETO HAa €(pEKTUBHU
aHTUBHUPYCHM ChEIIMHEHMs € OT pellaBanio 3HaueHue. HacrosmoTo uscienBane usciensa in
Vitro aHTHBHpYCHATa aKTUBHOCT Ha €TAaHOJOB €KCTPAKT OT HAJI3€MHHU 4YacTW Ha Tanacetum
vulgare L. cpeury BHPYCHH LIaMOBE OT TPH TAKCOHOMHYHH TPYIH, BKIFOUUTEIHO arcHTH,
KOUTO TPUYMHSBAT COLMAIHO 3HAYMMM 3a00JsBaHUS NpPHU XOpa, 32 KOUTO € IIOKa3aHa
aHTUBHUPYCHA XUMHOTepanus, a UMEHHO Kokcaku BHpyc Bl (cemeiictBo Picornaviridae),
xepriec cuMIuiekc Bupyc tun 1 (cemeiictBo Herpesviridae) u Bupyc Ha rpun A (ceMencTBO
Orthomyxoviridae). Ilen: Llenta Ha HacTOALIOTO M3CIEIBAHE € Jla CE€ OLIEHW aHTUBHUpYCHATa
AKTHBHOCT Ha €TAaHOJIOB €KCTPAKT OT TPEBHUCTO pacTeHue Tanacetum vulgare L. cpemy Hsixon
BaXHM YOBEUIKM BHUPYCH, 3a KOUTO € HeoOXOAMMa aHTMBMpPYCHAa XHMHOTEpamus U 3a
XapaKTepu3rpaHe Ha eKCTPAaKTa 3a HEroBaTa aHTHOKCHIAHTHA aKTUBHOCT 1n vitro. Marepuanu
u Metonu: CypoBHST BOJAHO-ETAHOJICH €KCTPAKT OT HaJ3eMHH 4acTu Ha Tanacetum vulgare L.
Cpabpxa (raBOHOMIM, ONpEAENeHU KaTo AalureHuH, KyMapuHM, €CKYJIUH, TaHUHOBH
ChEIMHEHUS, ONPEJCIIEHN KaTO TAaHUH U Ap. AHTUBHPYCHA aKTUBHOCT HA €TAHOJIOB €KCTPAKT
OT TpeBHCTO pacTeHue Tanacetum vulgare L. cpemy xokcaku Bupyc Bl, rpun A u xeprec
CHMILJIEKC BUPYC TUI 1 Gellie olleHeH upe3 MeTO/ 3a HaMaJsiBaHe Ha BUpycHHs qo6us. OOmiara
AHTHOKCHJIaHTHA aKTUBHOCT C€ OMNpeEelis Ype3 M3MEepBaHE Ha KamaluTeTa Ha mpodara 3a
MHXUOMpaHe Ha TEeHEePHpPAHETO Ha pEaKTHMBHM BeEIIeCTBa € THOOApOMTYpoBa KHCEIMHA
(TBARS). Pesynratu: Pesynratute mokas3mar, 4e SKCTPaKThT MMa Hal-HHCKa TOKCHYHOCT
Bbpxy MDBK knerpunata nunus u nogobHa nutorokcuuHoct npu Hep-2, nokaro B MDCK
KJIETKUTE MMa IOBEYE OT J[Ba IbTU MO-BHUCOKA TOKCHMYHOCT. TE€CTBAaHETO HAa aHTHBHMpYCHATa
aKTHMBHOCT Ha eKCTpakTa oT Tanacetum vulgare L. pa3kpuBa Jeko WHXHUOUpaHe Ha
permukamusata Ha HSV-1 cbe cenextuBen unnekc 7,07 m TAV/H3N2 (SI = 3,69), Ho 6e3
cneun(uyeH aHTHUBHpyceH edekT cpemy permnukamusara Ha CVBI1. Onenkara Ha
AQHTHOKCHJIaHTHaTa aKTHUBHOCT IOKa3a rojisiMa aHTHOKCHJIAHTHA aKTUBHOCT Ha €TaHOJOBHS
ekctpakt oT T. vulgare — 26 mmol/l 3a npunoxenuss 20 mg/ml excTpakT. 3aKiIrOYeHHUE:
CypoBHAT EKCTpakT OT HaJ3€MHH 4YacTH Ha JiedeOHOTO pacTeHue Tanacetum vulgare L.
MoKa3Ba HHUCKa IUTOTOKCMYHOCT npu Hep-2, MDBK u ymepeHu HUTOTOKCHYHU €(PEKTH B



MDCK knerku. Toil mposiBsBa 3HaUWTEIHA aHTUBUPYCHA akTUBHOCT cpeuty HSV-1, kakTo ce
ompezenss OT PEerucTPUPaHOTO WHXMOWMpaHE Ha BHUpPYCHATa pEIUIMKalus, OJIOKMpPAHETO Ha
HABJIM3aHETO Ha BUpYyca - eTan Ha aOcopOuus M JAUPEKTHUTE BHPYCOLMIHHU €()EeKTH BBPXY
U3BBHKIIEThYHUTE BUpHOHU. HaOmrogaBanusT eekT mpu TecTBaHe Ha eKCTpakTa oT Tanacetum
BBpXy UHQeKus ¢ Bupyca Ha rpurt A H3N2 in vitro e mo-jek, KoeTo BEpOsITHO € JOBEJO J10
OT HamecaTa B KJIETbYHHUTE I'bTHILA, BKIOYEHHU B IUKbJIA Ha periukauus. Hamuumero Ha
BUPYLHMIHU M TOTHCKAILM aacopOLusiTa aKTHBHOCT, HO JIMIICaTa Ha WHXUOUTOPHU €PEeKTH
BbpXY BHpycHara peruiukanusa cpemry CBV-1 npennonara Bb3MOXHO B3aMMOJCHCTBHE Ha
KOMIIOHEHTUTE Ha €KCTpaKTa C BUPYCHM KalCHJHUM NPOTEMHM WIM CBBP3aHU KIETbUHU
pELenTopH.

10. Rose flowers—A Delicate Perfume or a Natural Healer? Mileva, M, llieva, Y, Jovtchev,
G, Gateva, S, Zaharieva, MM, Georgieva, A, Dimitrova, L, Dobreva, A, Angelova, Ts,
Vilhelmova-llieva, N, Valcheva, V, Najdenski, H. Biomolecules, 2021, 11(1): 127-159, ISSN:
2218-273X

Abstract

Plants from the Rosacea family are rich in natural molecules with beneficial biological
properties, and they are widely appreciated and used in the food industry, perfumery, and
cosmetics. In this review, we are considering Rosa damascena Mill., Rosa alba L., Rosa
centifolia L., and Rosa gallica L. as raw materials important for producing commercial
products, analyzing and comparing the main biological activities of their essential oils,
hydrolates, and extracts. A literature search was performed to find materials describing (i)
botanical characteristics; (ii) the phytochemical profile; and (iii) biological properties of the
essential oil sand extracts of these so called “old roses” that are cultivated in Bulgaria, Turkey,
India, and the Middle East. The information used is from databases PubMed, Science Direct,
and Google Scholar. Roses have beneficial healing properties due to their richness of beneficial
components, the secondary metabolites as flavonoids (e.g., flavones, flavonols, anthocyanins),
fragrant components (essential oils, e.g., monoterpenes, sesquiterpenes), and hydrolysable and
condensed tannins. Rose essential oils and extracts with their therapeutic properties—as
respiratory antiseptics, anti-inflammatories, mucolytics, expectorants, decongestants, and
antioxidants—are able to act as symptomatic prophylactics and drugs, and in this way alleviate
dramatic sufferings during severe diseases.

Pesrome

Pactenusita or cemeiictBo Rosacea ca Goraru Ha €CTECTBEHHM MOJIEKYJIHM C TIOJIE3HU
OMOJIOTMYHM CBOWCTBa M Ca IIMPOKO I[EHEHH W W3MOJ3BAaHM B XPAHHUTEIHO-BKYCOBaTa
POMHIIUIEHOCT, MapdroMepusiTa W Ko3MmeTukata. B To3u mpernmen pasriexname Rosa
damascena Mill., Rosa alba L., Rosa centifolia L. u Rosa gallica L. karo cypoBuHH, BayKHH 32
MIPOU3BOJICTBOTO HA TBHPIOBCKU TNPOJNYKTH, AaHAJIM3UpPAHE U CpaBHSABAaHE Ha OCHOBHHTE
OMOJIOTUYHN NIEHHOCTH Ha TEXHHUTE €TEPUYHU Maciia, XUIPOJIATH M eKCTpakTH. ThpceHe Ha
nuTeparypa Oelle M3BBpIIBA Ce 32 HAMHUpaHEe Ha MaTepuanu, onucBauy (i) OGOTaHUYECKH
xapakrepucTuky; (i) ¢uroxumudyen mpodun; u (iil) OUONOrMYHM CBOWCTBA Ha
€TepUYHOMACIIEHUTE EKCTPAKTH OT TE€3U TaKa Hape4yeHH! ,,CTapy PO3U‘‘, KOMTO ca KyJATHUBHPAH B
boearapus, Typuus, Uuaus u bruskust u3tok. M3non3panata uadopmarus € oT 6a3u JaHHU
PubMed, Science Direct u Google Scholar. Po3ute umar none3nu jieueOHU CBOKWCTBA MOPAIU
TSXHOTO OOTaTCTBO OT IOJIE3HW KOMITOHEHTH, BTOPUYHHUTE META0OIHUTH KaTo (hIaBOHOWIH
(Hamp. ¢1aBoHHM, (JIABOHONIN, AHTOLIMAHUHHU ), APOMATHU KOMITIOHEHTH (€TepHUYHHU Maclia, Harp.



MOHOTEPIIEHH, CECKBUTEPIICHU), W XUAPOJIMU3UPAHU U KOHJAEH3MpPAaHUW TaHUHU. Po30BU
€TCpUYHM Macja U €KCTPAaKTH C TAXHATAa TEPANEBTHUYHOCT CBOMCTBA - KaTO PECIUPATOPHU
AQHTUCEINTULH, IIPOTUBOBB3NAIUTEIIHA CPEACTBA, MYKOJHUTHULM, OTXpayBalld CpEICTBa,
JIEKOHT'€CTaHTH, U AaHTMOKCUIAHTH - MOTaT Ja JeiicTBaT KaTo CUMITOMaTUYHA NpodUIaKTHKa
U JIEKapCTBa U 10 TO3U HAYHH Jia 00JIeKJaT CTpaJaHUsITa [0 BpeMe Ha TEXKH 3a00JIIBaHHS.

11. Antiviral activity of rapana thomasiana hemocyanin against bovine rotavirus.
Vilhelmova-llieva, N, ldakieva, K, Doumanova, L, Galabov, A.S. Acta Microbiologica
Bulgarica, 2021, 37(1): 46-50, ISSN: 0204-8809

Abstract

The aim of this study was to investigate the antiviral activity of hemocyanin isolated from
natural marine snail Rapana thomasiana (RtH) and its structural subunit RtH-1 against Bovine
rotavirus (BRV). R. thomasiana is widespread in the Black Sea, Mediterranean Sea and
Marmara Sea, and hemocyanins have received extensive research in recent years due to their
antitumor, antibacterial, antiviral and antifungal activities. We examined RtH from R.
thomasiana and its subunit (RtH-1) for its effect on the replication of Bovine rotavirus (BRV),
Negovan strain, in Madin-Darby bovine kidney (MDBK) cells. The experiments were
performed at non-toxic concentrations of both products - lower than the maximum tolerable
concentration (MTC) (10 mg/mL). The anti-BRV activity of RtH and RtH-1 was determined in
two time intervals - at 48 hours and 120 hours of exposure. At 48 hours, the activity of both
products was significant, showing dependence on the concentration of the applied substance.
In RtH-1 the most noticeable decrease in viral titer with Alg = 2.25 was observed at
concentrations higher than 1 mg/mL, and in RtH the same effect was observed at a
concentration of 3.2 mg/mL. In the second time interval (120 hours), the activity of both
products decreased significantly. It could be concluded that conformational changes in proteins
are the most likely reason for the clear antiviral activity at 48 hours, followed by a decrease in
activity as time progresses to 120 hours. On the other hand, virus molecules can also undergo
conformational changes over time.

Pesrome

IlenTa Ha TOBa mpoy4BaHE € Jla C€ M3CJEeABa AHTUBHUPYCHATA aKTUBHOCT HA XEMOIIMAHUHA,
M30JIMpaH OT MOpckus oxitoB Rapana thomasiana (RtH) u HeroBara cTpykTypHa cybennHuna
RtH-1 cpemry rosexxaust poraBupyc (BRV). R. thomasiana e mupoko pa3npoctpaneH B UepHo,
CpennzemHo U MpaMopHO Mope, a XEMOLMAaHWHUTE C€ H3CIeABaT HMHTEH3MBHO IIpe3
MOCIEAHUTE TOAWHU TOpPagu TEXHUTE AaKTHUBHOCTU - aHTHOAKTepuanaHa, aHTUTYMOpHA,
aHTUBUpPYCHa, aHTUrbOMYHAa W 1p. Hue wuscnenBaxme edekra Ha XxemonuaHuHa oT R.
thomasiana (RtH) u neroata cybOeamnuma (RtH-1) BbpxXy permkanusita Ha TOBEXIUS
poraBupyc (BRV), mam Negovan B kimetku Madin-Darby bovine kidney (MDBK).
ExcriepumenTute 0sixa MpOBEACHH MPH HETOKCHYHHM KOHIIEHTPALMU M 3a JIBaTa TeCTUpPaHU
MPOJIYKTa, a UMEHHO TMO-HUCKH OT MakcMMaiaHO nomyctumara konmeHtpanus (MTC) (10
mg/mL). Autu- BRV aktuBHocTtTa Ha RtH m RtH-1 OGeme ompenenena B 1Ba BpeMeBHU
uHTEepBaia - Ha 48-ust yac u 120-us yac ot Bp3aercTBueTo. Cnen 48-ug yac akTHBHOCTTA Ha
JIBaTa MPOJIyKTa € OTYETIMBA, KaTO MMOKa3Ba 3aBUCUMOCT OT KOHIICHTPALIUATA HA MPUIIAraHOTO
BemectBo. [Ipu RtH-1 Haif-3abenexxnMo HamasiBaHe Ha BUPYCHUSI TUTHp ¢ Alg = 2.25 ce
HaONto/1aBa MPH KOHIIEHTpaIMK 1Mo-BUCOKU oT 1 mg/mL, a mpu RtH ceuomst edekr ce
Habuo1aBa npu KoHLeHTpauus ot 3.2 mg/mL. Ha Bropus uzcneasan BpemeBu unrepnai (120-
Y Yac) akTHUBHOCTTa M Ha JBaTa NpPOJYyKTa 3HAYUTEIHO HamaisBa. B 3akitoueHue, Haii-



BEPOATHO NPUYMHA 3a OTUETJIMBATa aHTHBUPYCHA aKTUBHOCT Ha 48-us yac, MOCIEABAaHO OT
HaMaJlsiBaHEe Ha aKTUBHOCTTA C HalpeABaHeTo Ha BpeMeTo 10 120 yaca ca KoH(GOpMallMOHHU
47 npomenu B iporeuHute. OT Apyra cTpaHa, BAPYCHUTE MOJIEKYJIU ChIIO MOI'aT Jia IPEThPIIAT
KOH(OPMALIMOHHU IIPOMEHU C TEUEHUE Ha BPEMETO.

12. Viral pathogens with economic impact in aquaculture. Mancheva, K, Danova, S,
Vilhelmova-llieva, N, Dobreva, L, Kostova, K, Simeonova, L, Atanasov, G. Viral pathogens
with economic impact in aquaculture. Acta Microbiologica Bulgarica, 2021, 37(3): 111-121,
ISSN: 0204-8809

Abstract

Abstract Intensive fish farming provides an increasing part of the human diet and is a major
economic resource in many countries. Keeping a large number of animals together increases
the risk of disease outbreaks, including viral infections. This paper aims to provide a general
overview of up-to-date information on the most common viral pathogens causing serious
economic losses in fish farming, with a focus on the main aquaculture farming species grown
in our country: common carp (Cyprinus carpio Linnaeus, 1758), European catfish (Silurus
glanis Linnaeus, 1758), pikeperch (Sander lucioperca Linnaeus, 1758), rainbow trout
(Oncorhynchus mykiss Walbaum, 1792), Russian sturgeon (Acipenser gueldenstaedtii Brandt
and Ratzeburg, 1833), etc. Despite the lack of sustainable antiviral drugs suitable for aquatic
environment, fish farming is a fast-growing economic sector that needs well-thought-out
combinations of immunostimulants, antiviral drugs and/or vaccination. Good management
practices could reduce the number of viral outbreaks or even provide solid protection against
viral diseases and could enhance the sustainable growth of fish farming by contributing to the
welfare of wild fish populations.

Pesrome

WHTEeH3UBHOTO pa3BbXkJIaHe Ha puba ocurypsiBa Bce IMO-rojisiMa dYacT OT XpaHaTa Ha
YOBEYECTBOTO M € OCHOBEH MKOHOMHYECKH PECypc B MHOTO cTpaHd. OTIIIeKAaHETO Ha TOJISIM
Opoii ’KMBOTHHM 3a€HO, YBEJIMYaBa PUCKa OT OTHHIIA Ha 3a00JIIBaHNUs, BKIIOUUTEITHO BUPYCHU
nHpekuu. Ta3m cratus WMa 3a el Ja NpeicTaBd O0OOIEH Iperiie] Ha aKTyajlHaTa
uHpopMalus 3a Haif-dyecTUTe BUPYCHHM IMAaTOTeHM, NPUYMHSABAIIM CEPUO3HH WKOHOMHYECKU
3aryou B pHOOBB/CTBOTO, C aKIIEHT BPXY OCHOBHUTE aKBaKYJITYpH, OTTJICKIAHNA B CTpaHaTa
HU: obukHoBeH mapaH (Cyprinus carpio Linnaeus, 1758), eBpomneiicku com (Silurus glanis
Linnaeus, 1758), Osma puba (Sander lucioperca Linnaeus, 1758), mbproBa mbcThpBa
(Oncorhynchus mykiss Walbaum, 1792), pycka ecetpa (Acipenser gueldenstaedtii Brandt and
Ratzeburg, 1833) u np. Benpeku nuncara Ha ycTONYMBY aHTUBUPYCHH JI€KapCTBA, MOAXOASIIN
3a BOJIHA cpejia, puOOBBACTBOTO € ObpP30 pa3BUBAILl c€ MKOHOMHUYECKH CEKTOP, KOMTO IMOKa3Ba
Heo0XoIMMOCTTa OT J100pe OOMHCIEHHM KOMOWHAIMU OT UMYHOCTUMYJIAHTU, aHTUBUPYCHHU
npernapaty /WK BakcuHaius. JloOpure NpakTUKU HA yIpaBlieHHe MOTaT J1a HaMalAT Opost Ha
BUPYCHHUTE OTHHUIIA WU JOPH J1a OCUTYPST COJHIHA 3allUTa CPEIly BUPYCHH 3a00JISIBaHUS U
OMxa MOTJIY J1a yBeIUYaT yCTOWYMBOTO Pa3BUTHE Ha pUOOBBIHUS CEKTOP U Ja ChbTPYAHUYAT 32
Olla3BaHe 37paBETO Ha MOIyJIAIMHUTE Ha JUBa proa.



13. In Vitro Antineoplastic and Antiviral Activity and In Vivo Toxicity of Geum urbanum
L. Extracts. Zaharieva MM, Dimitrova LL, Philipov S, Nikolova I, Vilhelmova N, Grozdanov
P, Nikolova N, Popova M, Bankova V, Konstantinov SM, Zheleva-Dimitrova D, Najdenski H.
Molecules, 2022, 27(1): 245, ISSN: 1420-3049, Q1, DOI:10.3390/molecules27010245

Abstract

This study evaluated the in vitro antineoplastic and antiviral potential and in vivo toxicity of
twelve extracts with different polarity obtained from the herbaceous perennial plant Geum
urbanum L. (Rosaceae). In vitro cytotoxicity was determined by ISO 10993-5/2009 on bladder
cancer, (T-24 and BC-3C), liver carcinoma (HEP-G2) and normal embryonic kidney (HEK-
293) cell lines. The antineoplastic activity was elucidated through assays of cell clonogenicity,
apoptosis induction, nuclear factor kappa B p65 (NFxB p65) activation and total glutathione
levels. Neutral red uptake study was applied for antiviral activity. The most promising G.
urbanum extract was analyzed by UHPLC-HRMS. The acute in vivo toxicity analysis was
carried out following OEDC 423. The ethyl acetate extract of aerial parts (EtOAc-AP) exhibited
the strongest antineoplastic activity on bladder cancer cell lines (IC50 = 21.33-25.28 pg/mL)
by inducing apoptosis and inhibiting NF«B p65 and cell clonogenicity. EtOAc and n-butanol
extracts showed moderate antiviral activity against human adenovirus type 5 and human
simplex virus type I. Seventy four secondary metabolites (gallic and ellagic acid derivatives,
phenolic acids, flavonoids, etc.) were identified in EtOAc-AP by UHPLC— HRMS. This extract
induced no signs of acute toxicity in liver and kidney specimens of H-albino mice in doses up
to 210 mg/kg. In conclusion, our study contributes substantially to the detailed pharmacological
characterization of G. urbanum, thus helping the development of health-promoting
phytopreparations.

Pesrome

ToBa npoyuBaHe OlleHsBa In Vitro aHTUHEOIJIACTUYHUS U aHTUBUPYCEH MOTEHLIMA U 1N VIVO
TOKCUYHOCTTAa Ha J[BAHAJECET EeKCTpaKTa C pa3jMyHa MOJISPHOCT, MOIYYEHHU OT TPEBUCTO
MHOroromuinmHo pacrenne Geum urbanum L. (Rosaceae). In Vitro mMTOTOKCHYHOCTTA €
omnpenenena oT 1SO 10993-5/2009 3a pak Ha nukoyHus mMexyp, (T-24 u BC-3C), uepHoapobex
kapuuHoM (HEP-G2) m xieTbyHM JMHMM Ha HOpMayieH emOpuoHaneH 0n0pex (HEK-293).
AHTHHEONJIaCTUYHATA AKTUBHOCT Oellle N3sACHEHa Ype3 aHaJIM31 Ha KJIeThYyHa KJIOHOTEHHOCT,
WHJIYKIIMS Ha aronTo3a, akTuBUpaHe Ha siapeH gaktop kappa B p65 (NFkB p65) u o6mu HuBa
Ha ri1yTaTuoH. HeyTpaiHo yepBeHO moribliane Oerle NpuiIokeHo IPOyYBaHe 32 aHTUBUPYCHA
akTuBHOCT. Haii-obemaBamusaT ekctpakt oT G. urbanum e anamusupan or UHPLC-HRMS.
AHanmu3bpT Ha ocTpa in vivo TokcuyHocT Oeme u3BbpiieH cienq OEDC 423. Etun aneratexn
ekcTpakT oT Hag3eMHH 4Yactu (EtOAc-AP) mnoka3za Hali-cuiiHaTa aHTHMHEOIUIACTHYHA
aKTHBHOCT BBPXY NMHUKOYHUS MeXyp pakoBu kierbuHu jouHuu (IC50 = 21,33-25,28 pg/mL)
ype3 MHAYyIHMpaHe Ha amonto3a U uHxuOupane Ha NFkB p65 u kierpyHa KIOHOTE€HHOCT.
Exctpaktute or EtOAc u n-OyraHon Moka3BaT yMmMepeHa aHTHBHUPYCHA aKTUBHOCT CpPELLy
YOBELIKU aJICHOBUPYC THUIl 5 M 4oBewku cumiuiekc Bupyc tum I. Cexmempaecer u 4eTupu
BTOPUYHU MeTabonuTa (rajHa ¥ MPOU3BOJHU Ha €JlaroBa KHCEIMHA, (EHOJIHH KUCEIHHH,
¢dnaBoHouau u ap.) ca uneHtuunmpanu B EtOAc-AP upes UHPLC-HRMS. To3u ekcrpakr
HE MpeIn3BHUKBa MPU3HALM Ha OCTpa TOKCMYHOCT B YepHOAPOOHU M ObOpeuHu mpobu Ha H-
albino mumku B nmo3m g0 210 mg/kg. B 3akmiouenue, HameTo MpoydBaHE IOMPUHACS
3HAYMTEITHO 32 AETAITHOTO (hapMaKoJIOTUYHO oXapakTepusupane Ha G. urbanum, kaTo mo To3u
HAYMH MO/TIOMara pa3BUTUETO Ha MOIbpKAIllK 3JpaBeTO (pUTONpenapaTH.



14. Microwave-Assisted Synthesis of Lactose Acetates with Antimicrobial, Cytotoxic and
Antiviral Properties. Arabadzhieva, R., Ivanov, I., Petkova, N., Todorova, M., Tumbarski, Y.,
Vlaeva, I., Vilhelmova-Illieva, N., Nikolova, I., Simeonova, L.. Biointerface Research in
Applied Chemistry, 2022, 12(6): 8453-8470, ISSN: 2069-5837

Abstract

The task of this study was to perform the "green” synthesis of lactose octaacetate through
microwave irradiation and to establish their biological activities. Lactose ester was prepared
after microwave-assisted esterification of lactose with acetic anhydride (yield 85-90 %).
Lactose octaacetate was characterized by a high degree of acetylation (DS 3.2-3.7). The lactose
esters' structure was elucidated by infrared spectroscopy and nuclear magnetic resonance
spectroscopy. Lactose octaacetate showed better antifungal activities than antibacterial
activities. It possessed slight to moderate antifungal activities against Aspergillus niger ATCC
1015, Penicillium sp., Rhizopus sp., Fusarium moniliforme ATCC 38932. Lactose acetates
demonstrated low cytotoxicity against three cell lines: Madin-Darby bovine kidney (MDBK)
cells, human epithelial type 2 (HEp-2), and Madin-Darby canine kidney (MDCK) cells. This is
the first report for antiviral activity of lactose acetates against herpes simplex virus type 1
(HSV-1), influenza virus A/Panama/2007/99/H3N2 - (IAV/H3N2), PV-1 and Coxsackievirus
B1. It was found that this compound showed activity with SI = 2.4 only against PV-1, but
against HSV-1, IAV/H3N2, and Coxsackievirus Bl was inactive. The current study
demonstrated the applications of lactose acetates as antimicrobial and antiviral substances in
food, pharmaceutical, agricultural and cosmetic preparations.

Pesrome

3ajauaTta Ha TOBa M3cie/BaHe Oellle /1a ce W3BBPILU "3eJeH" CUHTE3 Ha JIaKTO03a OKTaaleTaT
Yype3 MHKPOBBIHOBO OOJBbYBAHE M Jla C€ YCTAHOBM TsSXHaTa OWOJIOTMYHA AKTHUBHOCT.
JIaKTO3HUAT ecTep ce MoJydaBa Cjie]l MUKPOBBIHOBA ecTepu(UKalMs Ha JaKTO3a C OLETEH
auxugpun (1oous 85-90 %). JIakTO3HUAT OKTaaleTaT Ce XapaKTepu3upa ¢ BUCOKA CTEIEH Ha
anerwiupane (DS 3.2-3.7). CrpykrypaTta Ha JaKkTO3HMTE €CTEpH € M3sICHEHa 4pe3
nH(ppauepBeHa CIEKTPOCKOIUS U CIIEKTPOCKOIHNS C SIIPEHO-MarHUTEH pe30HaHC. JIaKTO3HUAT
OKTaaleTaT I0Ka3Ba TMO-100pHM NPOTHBOIBOMYHM JEWCTBUS OT aHTHOAKTEpUAIHUTE.
[IpuTexaBa yeka 70 ymMepeHa MpPOTUBOrbLOMYHA akTUBHOCT cpemy Aspergillus niger ATCC
1015, Penicillium sp., Rhizopus sp., Fusarium moniliforme ATCC 38932. JIakTO3HHTE alieTaTH
MOKa3BaT HUCKA UTOTOKCUYHOCT CPEUly TPU KJIEThUHHU JMHHUU: KJIETKU OT TOBEXKIU OBOpEK
Madin-Darby (MDBK), uoBertuku enutener tum 2 (HEp-2) u kieTku oT Kyuemku 0b0pek Ha
Madin-Darby (MDCK). ToBa ¢ mbpBHUST JOKJIAJ 32 aHTHBHPYCHA aKTHBHOCT Ha JIAKTO3HH
alleraTd  cpemry  xepnec cummiekc Bupyc Ttun 1 (HSV-1), rpumen Bupyc
A/Panama/2007/99/H3N2 - (IAV/H3N2), PV-1 u Coxsackievirus B1. YcranoBeHo e, ue ToBa
CheJMHEHHUE MMoKa3Ba akTUBHOCT ¢ SI = 2,4 camo cpeuty PV-1, no cperry HSV-1, IAV/H3N2 u
Coxsackievirus Bl e neaktuBeH. HacTosmoro npoyuBaHe AEMOHCTpUpa MPHIOKEHUATA Ha
JAKTO3HUTE aleTaTd KaTo AaHTHUMUKPOOHM M AaHTUBHUPYCHM BEIECTBA B XPAaHUTEIHHU,
(hapMaleBTUYHU, CEJICKOCTONAHCKU U KO3METHYHU IperaparH.

15. Anti-herpes virus activity of lactobacillus’ postbiotics. Vilhelmova-Illieva, N., Georgi
Atanasov, Lora Simeonova, Lili Dobreva, Kapka Mancheva, Madlena Trepechova, Svetla
Danova. BioMedicine, 2022, 12(1): 21-29, ISSN: 2211-8020.



Abstract

Background: Recently various lactic acid bacteria (LAB) and their post-metabolites have shown
many positive effects on human and animal welfare. They appear to be beneficial in different
disorders and pathological conditions, including in a broad-spectrum of infectious diseases.
Aim: To estimate in vitro the anti-herpes simplex activity of 11 postbiotic samples (lysates or
cell-free supernatants - CFS) produced during the fermentation of six candidate-probiotic
Lactobacillus strains isolated from Bulgarian fermented milk products. Materials and methods:
In vitro protocols for assessment of different LAB samples on the Herpes simplex virus type 1
(HSV-1) replication, adsorption and virucidal effects were applied using MDBK cells. Results:
Four of the studied LAB samples expressed a statistically significant inhibition of the
replication of HSV-1. The highest selective index (79.75) was calculated for the post-
metabolites of Lactiplantibacillus plantarum, followed by a high molecular fraction of cell-
derived fragments of Limosilactobacillus fermentum culture (S6) (SI % 34.63), CFS from late
exponential L. plantarum (SI ¥ 28.26) and neutralized CFS from L. fermentum (SI ¥4 28.11).
Pronounced virucidal activities of the postbiotics S1, S11 (L. fermentum), S3 (L. plantarum)
and S6 (L. fermentum) were recorded, too. The inhibitory effect of the majority of the samples
on the stage of adsorption of the virus to MDBK cells was remarkable. In addition, almost all
of the postbiotics exerted a protective effect on healthy cells and significantly reduced viral
yield at subsequent infection. Conclusion: Pre-selected Lactobacillus strains demonstrated
strain-specific effects against HSV-1. These postbiotics influence different stages of viral
infection in cell cultures and their promising characteristics are currently evaluated.

Pesrome

Hackopo pazmuunu mieunokucenu 6akrepuu (LAB) u TexHuTe moct-meTaboauTH MokKaszaxa
MHOT'O IOJIOKUTETHH €(DeKTH BbPXY XyMAaHHO OTHOIIEHHE KbM XOpaTa U JKUBOTHHUTE. Te ce
OKa3BaT MOJIE3HU MIPU Pa3IMYHU PA3CTPOICTBA U NATOJIOTUYHU ChCTOSHUS, BKIIFOUUTEIHO MPU
IIMPOK CHEKTHP OT UH(peKno3HU 3abossaBanus. Llen: /la ce oueHu in vitro akTHBHOCTTA CpeILy
xepriec cumIuiekc Ha 11 moctOMoTHYHM mpoOu (Ju3aTu WK OE3KIEThYHHM CyNEepHATaHTH -
CFS), nonyyeHu mo BpeMe Ha (epMeHTalMsTa Ha MIeCT KaHIUIAT-MPOOHMOTHYHHU IIaMa
Lactobacillus, nzonupanu ot Obarapcku (GpepMEHTHpPAHW MIICYHH MPOIYKTH. Marepuaiu u
MeToau: In vitro mpoTOKOIHM 32 OLlEHKa Ha pa3iIMyHU J1abopaTopHu mpodu Ha Herpes simplex
Bupyc tun 1 (HSV-1) pernukauus, agcopOuust u BUPpYyUUIHU €PEeKTH OsiXa MPHUIIOKEHU C
nomoiura Ha MDBK knerku. Pesynratu: Yetupu ot uscneasanute LAB mpoOu mokassar
CTaTUCTUYECKM 3HAYMMO HMHXHOMpaHe Ha perumkanusta Ha HSV-1. The Haii-BucOKuAT
cenektuBeH uHACKC (79,75) e wu3umcieH 3a mocT-metabonutute Ha Lactiplantibacillus
plantarum, mocieaBan OT BUCOKOMOJIEKYTHA (PpaKIyst OT KJICThUHH (parMeHTH OT KyJITypa Ha
Limosilactobacillus fermentum (S6) (SI=34,63), CFS ot kbcen ekcrionernuanex L. plantarum
(ST = 28.26) u neyrpammsupan CFS ot L. fermentum (SI = 28.11). U13pasen BupycouuaeH
akTUBHOCTHTEe Ha moctomorurmure S1, S11 (L. fermentum), S3 (L. plantarum) u S6 (L.
fermentum) cemio ca 3anucanu. MHXHOMTOPHHUAT eeKT Ha MO-TOJsIMATa YacT OT MPOOUTe
BBpXY eTana Ha ajcopOuus Ha Bupyca kbM MDBK kietku Gemre 3a0enexureneH. OcBeH ToBa,
MOYTH BCHUYKH MOCTOMOTHUIIM YIPaKHABAT 3alllUTEeH €(eKT BbpPXY 3/ApaBUTE KIETKH U
3HAYUTEIHO HaMalsBaT BHUPYCHUS JOOMB MpH TMocjenBama HWHQEKIus. 3akiIoyeHue:
[Tpensapurento nzdbpanu mamose Lactobacillus nemoncrpupar cnennduunu 3a nmama eexru
cpemy HSV-1. Te3n nmoctOMOTHLIM BAUSAT Ha pa3jIMYHU €Talld Ha BUPYCHAa MHQEKIUS B
KJIETHYHU KYJITYpU U B MOMEHTA CE OIIEHSIBAT TEXHUTE 00eIIaBalll XapaKTePUCTHKH.



16. In Vitro Study of the Biological Potential of Wastewater Obtained after the Distillation
of Four Bulgarian Oil-Bearing Roses. llieva, Y., Dimitrova, L., Georgieva, A., Vilhelmova-
llieva, N., Zaharieva, M., Kokanova-Nedialkova, Z., Dobreva, A., Nedialkov, P., Kussovski,
V., Kroumov, A., Najdenski, H., Mileva, M., Plants, 2022, 11(8): 1073, ISSN: 2223-7747.

Abstract

The wastewater after rose oil distillation is usually discharged into the drainage systems and it
represents a serious environmental problem. While being rich in polyphenols, which have
beneficial biological activity and application in the pharmaceutical industry, limited research
has been carried out about the biological activity of the specific wastewaters per se.
Wastewaters after distillation of the four Bulgarian oil-bearing roses Rosa damascena Mill., R.
alba L., R. centifolia L., and R. gallica L. exerted significant antioxidant activity and good
antiherpes simplex virus type-1 (HSV-1) activity while maintaining a good toxicological safety
profile (low cytotoxic effect) towards normal cell lines. More precisely, the non-tumorigenic
cells were a human (HEK-293 embryonic kidney cells) and a mouse cell line (CCL-1
fibroblasts, which are recommended as a standard for cytotoxicity evaluation in Annex C of
ISO 10993-5). The concentrations that achieved antioxidant and radical scavenging effects
(0.04-0.92% v/v) were much lower than most of the maximum tolerated concentrations for the
tissue culture cells (0.2-3.4% v/v). The wastewaters had a weak antiproliferative effect against
Staphylococcus aureus. None of the wastewaters had activity against Gram-negative bacteria
or a bactericidal or antifungal effect. We can conclude that these four species, which are the
most preferred species worldwide for producing high-quality rose oil, have the potential to be
developed as promising antioxidant and antiherpesvirus nutraceuticals.

Pesrome

OTmagpyHUTe BOIM CIEA ACCTHIIAIUMS HAa PO30BO Maciio OOWKHOBEHO C€ 3aycTBaT B
JpeHa)KHUTE CUCTEMH M MPEJICTABIIABA CEPHO3€EH eKojornueH npoobieM. [ToHexe ca 6oratu Ha
noMu(peHoNM, KOWTO HMaT TIOJIe3Ha OHOJOTWYHA aKTUBHOCT ¥ TPHIIOKEHHE BBHB
(dapmalieBTUYHATA UHIYCTPHS, UMa OTPaHUYCHH U3CTIEIBAaHUS 32 OMOJOTUYHATA aKTUBHOCT Ha
KOHKPETHUTE OTMagbyHH Boau per se. OTmajHu BOIM CIEA JECTWIALUS Ha YETUPHUTE
Owrapcku Macnoaitau po3u Rosa damascena Mill., R. alba L., R. centifolia L., u R. gallica
L. mposiBSBaT 3HaYMTEIHA aHTHOKCHIAHTHA aKTUBHOCT U JOOBP aHTUXEPIIEC CHMILIIEKC BUPYC
tun-1 (HSV-1) akTHBHOCT OpH MNOAAbpXKAaHE Ha J00BP TOKCHKOJIOrWYeH OpodUI Ha
0€30MacHOCT (HUCHK IIUTOTOKCHMYEH €(eKT) KbM HOPMaJHU KJIeThYHM JuHUH. [lo-TouHO,
HeTyMOoporeHHute kietku ca doBemku (HEK-293 emOpuonanHu OBOpeyHU KIETKH) U
KJIeTbUHa JMHUS Ha mulka (¢pudbpodnractu CCL-1, kouTo ce nmpenopbuBar KaTo CTaHIAPT 3a
OILIEHKa Ha MUTOTOKCHUYHOCTTA B npwiioxkeHue C kM [SO 10993-5). KonuenTpauure, KOUTO
MOCTUTAT aHTUOKCUIaHTEH eeKT U eekTuTe Ha u3Bnuyane Ha paaukanu (0,04—0,92% v/v) ca
MHOTO IO-HUCKM OT IOBEYETO OT MAKCHMAJIHO MOHOCHMHUTE KOHIEHTpAlMU 3a KIETKU OT
ThKkaHHa KyaTtypa (0,2-3,4% v/v). OTtnagpbyHuTe BOAM MMAT ciabo aHTUNPOJM(EepaTUBHO
nerictBue edekt cpemry Staphylococcus aureus. Huro egHa oT OTHagbYHUATE BOAM HE € UMaia
aKTHUBHOCT cpemry ['pam-oTpuniaTenHu OakTepuu WM OAaKTEPUITUACH MM TMPOTUBOTHOWYCH
edexT. MoxkeM J1a 3aKJII0UUM, Ye Te3U YeTUPU BUA, KOUTO Ca Hai-pelOYMTaHuTe BUIOBE B
CBETOBEH Mamad 3a MPOU3BOJICTBO Ha BUCOKOKAYECTBEHO PO30BO MAcCIio, MMAaT MOTEHITHAI Ja
Obpaar paszpaboTeH Karo oOelraBal] AaHTHOKCHUAAHT W AHTUXEPIECBUPYCHM XPaHWUTEIHU
N00aBKH.



17. Bulgarian medicinal extracts as natural inhibitors with antiviral and antibacterial
activity. Nikolova, I., Paunova-Krasteva, T., Petrova, Z., Grozdanov, P., Nikolova, N., Tsonev,
G., Triantafyllidis, A., Andreev, S., Trepechova, M., Milkova, V., Vilhelmova-llieva, N.,
Plants, 2022, 11(13): 1666, ISSN: 2223-7747

Abstract

Background: Bulgaria is a country with a wide range of medicinal plants, with uses in traditional
medicine dating back for centuries. Methods: Disc diffusion assay was used to evaluate the
antimicrobial activity of the plant extracts. A cytopathic effect inhibition test was used for the
assessment of the antiviral activity of the extracts. The virucidal activity of the extracts, their
influence on the stage of viral adsorption, and their protective effect on uninfected cells were
reported using the end-point dilution method, and Algs was determined as compared to the
untreated controls. Results: The results of the study reveal that the antibacterial potential of G.
glabra and H. perforatum extracts in Gram-positive bacteria is more effective than in Gram-
negative bacteria. When applied during the replication of HSV-1 and HCov-OC-43, only some
of the extracts showed weak activity, with SI between 2 to 8.5. Almost all tested extracts
inhibited the extracellular virions of the studied enveloped viruses (HSV-1 and HCov-OC-43)
to a greater extent than of the non-enveloped viruses (PV-1 and HAdV-5). They inhibited the
stage of viral adsorption (HSV-1) in the host cell (MDBK) to varying degrees and showed a
protective effect on healthy cells (MDBK) before they were subjected to viral invasion (HSV-
1). Conclusion: The antipathogenic potential of extracts of H. perforatum and G. glabra suggests
their effectiveness as antimicrobial agents. All 13 extracts of the Bulgarian medicinal plants
studied can be used to reduce viral yield in a wide range of viral infections.

Pesrome

bearapus e cTpaHa ¢ IUPOK CIEKTHP OT JIeYeOHH pacTeHUs], C IPUIIOKEHHUE B TPaJIULIMOHHA
MeAMIIMHA, JaTUpaiia oT BekoBe. Meroau: 3a oreHKa Oellle W3MOJI3BaH aHaJIU3 Ha JUCKOBA
Iudy3us aHTUMUKpOOHATa aKTMBHOCT Ha PAcTUTENIHUTE eKCTpakTH. M3mons3BaH e TecT 3a
MHXUOMpaHe Ha NUTONaTHYHUSA eQeKT 3a OlIeHKa Ha AaHTHUBUpPyCHAaTa aKTUBHOCT Ha
€KCTPAKTUTE. BupynnnugHaTa akTHBHOCT Ha €KCTPAKTUTE, TAXHOTO BIMSHUE BBPXY €Tara Ha
BHUpYCHA a1cOpOLIMs U TEXHUSAT 3alUTEH €()EeKT BbpXY HEMH(PEKTUPAHU KIIETKH € JTOKJIa/IBaH C
MOMOIITa Ha METOJ Ha KpaWHOTO paspexnaHe U Algs ce ompenens B CpaBHEHHE C
HETpEeTHpaHuTe KOHTponu. Pesynratu: Pesynratute oOT wu3CiIelBaHETO IOKa3BaT, uYe
aHTHOAKTEPUATTHUAT MOTeHIMaN Ha ekcrpaktute oT G. glabra u H. Perforatum npu I'pam-
MOJIOKUTETHN OakTepun € Mo-e(eKTUBEH OTKOJKOTO MNpu ['pamM-oTpuiiatenHu OGakTepHH.
Koraro ce npunara no Bpeme Ha perunkanusta Ha HSV-1 u HCov-OC-43, camo HsiKoM OT
eKCTPaKTHUTE IMOKa3BaT ciaaba akTUBHOCT, cbe S| Mexay 2 u 8,5. [louyTu BCHYKU TeCTBaHU
eKCTPAaKTH MHXUOMpAT U3BBbHKIETHYHUTE BUPHOHH Ha u3cieaBaHuTe o0BuTH Bupycu (HSV-1
1 HCov-OC-43) B mo-rosisima CTeTeH, OTKOJIKOTO Bupycu 0e3 oosuBka (PV-1 u HAAV-5). Te
MHXUOMpaT erana Ha BUpycHa aacopbuus (HSV-1) B knerkara rocronpuemuuk (MDBK) u
Mokaszaxa 3amuTeH ehekT BbpXy 3apaBute kietku (MDBK), npenu na 6b1at noamoxkeHun Ha
BupycHa uaBazust (HSV-1). 3axiouenne: AHTUNIATOT€HHUAT MOTEHIIMAN HAa eKCTpakTUTe oT H.
perforatum u G. Glabra npeamnosnara TsxHaTa eeKTHBHOCT KaTO aHTUMHKPOOHH CPECTBa.
Benuku 13 excrpakTa OT Obarapcku jgedyeOHU pacTeHHs U3IMOJI3BaHU B IPOYYBAHETO MOXKeE J1a
ce M3MO0JI3Ba 32 HaMallsiBaHe Ha J0OOMBa Ha BUPYCHU MPU IIUPOK CHEKTHP OT BUPYCHU MHPEKIINH.

18. Biological activity and toxicological profile of Geum urbanum L. extracts and
compounds. Dimitrova L., Zaharieva M., Mileva M., Popova M., Philipov S., Nikolova 1.,



Vilhelmova N., Kroumov A., Tserovska L., Miteva-Staleva J., Kostadinova N., Krumova E.,
Bankova V., Najdenski H. Modern microbiology: A challenge for improving the quality of life:
Editor-in-Chief: Prof. Penka Petrova, DSc, Publishing house “Farrago”, 2022, 145-156, ISBN:
978-619-206-207-1

Abstract

Geum urbanum L. is a medicinal plant used from ancient times against gastrointestinal
disorders, bleeding and inflammation of mucous membranes, gums (gingivitis), etc. In the
present studyq we demonstrate the biological activity and toxicological profile of twelve
extracts from G. urbanum L. roots and aerial parts — methanol, petroleum ether, ethyl acetate
(EtOAC), n-butanol, watwr, and 20% ethanol. Seven compounds from the EtOAc fraction of
methanol root extracts possessing good antibacterial and radical scavenging effects were
examined too. Two of them are the known catechin and gein. For the first timeq we found two
acetylated ellagic acid rhamnosides, new for the Geum — 3-O-methylellagic acid-3’-O-a-3"’-
O-acetylrhmnopyranoside and 3-O-methylellagic acis-3’-O- a-2’’-O-
acetylrhamnopyranoside. Three additional compounds, new for the species G. erbanum L.:
3,3’-diO-methylellagic acid-4-O-p-D-glucopyranoside and the triterpenoids tormentic acid
and niga-ichigoside F1 were indentified. In vitro cytotoxicity was determined on bladder
cancer, liver carcinoma, Burkitt’s lymphoma, and normal embryonic kidney cell line. The
antiviral activity was studied against poliovirus type 1, coxsackie B, human respiratory
syncytial virus A2, human adenovirus, amd herpes simplex. The EtOAc extract from aerisl
parts showed gigh antistaphylococcal activity and low cytotoxic effect enforcing evaluation of
the possibility of the fraction to provoke acute and subacute toxicity. Further studies on its
potential for the development of a food additive are in progress.

Pesrome

Geum urbanum L. e neue6HO pacTeHue, U3MOA3BaHO OT APEBHU BPEMEHA CPellly CTOMAIIHO-
YpEeBHU Pa3CTPONCTBA, KbPBEHE U Bb3NaJCHUE Ha JIUTABULIUTE, BEHIIUTE (TMHTUBUT) U Ip. B
HACTOAIIOTO U3CJe/IBaHeq HUE JEMOHCTpUpaMe OMOJIOrMYHaTa akTUBHOCT U
TOKCHKOJIOTMYHMSI TpOo(IT Ha IBaHaieceT ekcTpakTa oT G. urbanum L. , KOpeHU 1 Hai3eMHU
4acTH — METaHOJ, NeTpoJieB erep, etmnanerar (EtOAc), n-Oyranoi, Boga u 20% ertanoin. bsxa
u3cieBaHu U cesieM cheAnHeHus oT EtOAc dpakiusita Ha METaHOJIOBH €KCTPAKTH OT
KOPEHHM, IpUTEkKaBaIM 100pH aHTUOAKTEpHATIHU U paJuKalIHu edekTu. J[Ba oT T4X ca
M3BECTHUTE KaTEeXUH U TelH. 3a MbPBU IbT( OTKPUXME J[Ba aLETHJIMPAHU paMHO3U/a Ha
enaroBaTa KucennHa, HoBu 3a Geum — 3-O-methylellagic acid-3'-O-a-3"-O-
acetylrhmnopyranoside u 3-O-methylellagic acis-3'-O - a-2"-O-ateTiHipaMHOIHPAHO3HI.
WNnentuduimpanu ca Tpu TOIBIHUTENHN CheIMHEHUS, HOBU 3a Buaa G. erbanum L.: 3,3°-
mnO-metusnenarona kucennHa-4-O-f-D-riokonupano3u 1 TpUTEPIIEHOUIUTE TOPMEHTOBA
KucennHa 1 Hura-uxuro3u F1. In vitro IUTOTOKCHYHOCTTA € onpeiesieHa BhPXY pak Ha
MUKOYHUS MEXYp, KapLIMHOM Ha YepHus Apo0, muMdom Ha BbpkuT u HOpManHa eMOpHOHaIHA
O0bOpeuHa KiIeThyHa JTUHUS. AHTUBHpPYCHATa aKTUBHOCT € U3CJIe/IBaHa CPeIlly MOJIHOBUPYC
TUN 1, KOKcaku B, yoBeLIKy pecipaToOpeH CHHIMTHANIEH BUPYC A2, YOBEIIKU a/IeHOBUPYC, U
xeprec cuMIuiekc. ExkcTpakTsT oT EtOAC oT yacTuTe Ha Bb3yXa IOKa3Ba BUCOKA
aHTHUCTa(pHIOKOKOBA aKTUBHOCT U HUCHK IIUTOTOKCHYEH e(eKT, KOeTO Hajlara OleHKa Ha
BB3MOXHOCTTA (paKIMATA J]a IPOBOKUPA OCTPa U MOAOCTPAa TOKCUYHOCT. B X071 ca
JOM'BIHUTEITHY MTPOYYBAHMS 3a MOTEHIMAIa My 3a pa3padOTBaHe HAa XpaHUTENIHA 100aBKa.



19. Human coronavirus 229E and OC43 as experimental models for studying potential
inhibitors of SARS-COV-2. Nikolova I., Vilhelmova N., Nikolova N., Kandinska M.,
Burdzhiev N., Ishkitiev N., Tzachev Ch., Vasilev A., Dobrikov G., Grozdanov P. Modern
microbiology: A challenge for improving the quality of life, Editor-in-Chief: Prof. Penka
Petrova, DSc, Publishing house “Farrago”, 2022, 192-200, ISBN: 978-619-206-207-1

Abstract

The lack of effective drug treatment and the associated high rates of morbidity and mortality
from the current SARS CoV 2 epidemic as well as the potential of other members of the
Coronaviridae family to cause epidemics, underscore the need to discover new drugs to treat
CoV infections. This article will review the history and characteristics of the Coronavirus
family, as well as review some of the project worc in the future experience of developing
adequate anti coronavirus therapy that will lead to successful treatment, transmission
interruption, and ultimately reducing the prevalence, morbidity, and mortality from coronavirus
infection on a regional and global scale. Comprehensive drug detection approaches should be
used together during emerging CoV outbreaks to identify candidate drug compounds that can
be broadly classified into virus-based and host-based treatment options.

Pesrome

Jlumcara Ha €(QEKTUBHO JICKAPCTBCHO JICUCHHE M CBHP3aHUTE C TOBAa BUCOKM HHBA Ha
3a00J1€Ba€MOCT U CMBPTHOCT OT HacTosmara enuaemus or SARS CoV 2, KakTo ¥ HOTEHIIHATBT
Ha Apyru 4ieHoBe Ha cemeiictBo Coronaviridae na mpUYMHSBAT E€MUACMUHU, MOTYEPTABAT
HEOOXOJUMOCTTa OT OTKpHMBAaHE Ha HOBH JICKapCTBa 3a JieueHue Ha uHbekuu ¢ CoV. Ta3u
CTaTUsl 1€ HANpaBW TpErjie]l Ha HUCTOPUITA M XAPAKTEPUCTHKUTE Ha CEMEMCTBOTO Ha
KOPOHABUPYCHUTE, KAKTO U I1I€ HAIIPaBH Iperjie/l Ha HAKOU OT paboTara Ha MPOeKTa B ObAeHIus
OMUT 3a pa3paboTBaHE Ha aJeKBaTHA AHTUKOPOHABUPYCHA Teparus, KOSATO IIE JTOBEAC 10
YCHEIIHO JIeYEeHUE, MPEeKbCBAHE Ha MpEeJaBaHETO M B KpaillHa CMETKa HaMallsiBaHE Ha
pa3mpoCTpaHEHUETO, 3a00JIEBAEMOCTTa, M CMBPTHOCT OT KOPOHAaBHpyCHa HWH(QEKIus B
pErvoHalIeH U CBETOBEH Maiiad. BceoOXBaTHUTE MOAXO0IM 32 OTKPUBAHE Ha JIEKapCTBa TpsAOBa
Jla Ce M3MOJI3BaT 3aeHO 10 BpeMe Ha Bb3HUKBAIM oruumia Ha CoV, 3a na ce uaeHTudunupar
KaHJIUJAT-IeKapCTBEHU CBHEIMHEHHs, KOUTO MoraT Aa ObJaT MIUPOKO KiIacuUIUpaHu B
0a3vpaHu HA BUPYCH U Oa3MpaHU HAa TOCTOMPUEMHHUK BH3MOXKXHOCTH 3a JICUCHHE.

20. Natural products inhibitors of human and animal Herpes viruses. Vilhelmova-llieva
N., Nikolova I., Mileva M., Petrova Z., Grozdanov P., Nikolova N., Trepechova M., Galabov
A. Modern microbiology: A challenge for improving the quality of life, Editor-in-Chief: Prof.
Penka Petrova, DSc, Publishing house “Farrago”, 2022, 201-211, ISBN: 978-619-206-207-1

Abstract

In herpes infections, the specific chemotherapeutics are nucleoside analogues such as acyclovir
(ACV), but the most important problem in therapy is the formation of resistant mutants. The
search for new therapeutic alternatives leads us up to the purpose of investigating the effects of
different groups of natural products. One study is with Rosa damascena Mill. and Rosa alba L.
essential oils on the viral reproduction of susceptible (Victoria) and acyclovir-resistant (R-100)
strains of HSV-1 replication in vitro, individually, and in combination with acyclovir. Anti-
herpes simplex virus (HSV-1) activity of 9 ellagitannins and 13 gallotannin-type compounds
was also determined, and it was found in general that the series of ellagitannins showed a
significantly stronger activity against HSV-1 replication than that of the gallotannins. They



were investigated three ellagitannins - castalagin, vescalagin and grandinin against replication
of three of the most common herpes viruses infecting animals, namely Bovine herpesvirus- 1
(BoHV-1), Suid herpesvirus 1 (SuHV-1) and Caprine herpesvirus-1 (CapHV -1). The highest
activity is demonstrated by castalagin followed by vescalagin against replication of SuUHV-1.
The most active ellagitannin, castalagin, was tested for activity against various stages of viral
reproduction and was found to have a marked virucidal effect on HSV-1. Castalagin also
suppressed HSV-1 particle attachment to MDBK cells and evidently, castalagin target is located
in the earlier stages of the HSV-1 replication cycle.

Pesrome

[Tpu xeprnecHute WHGEKIUH CIEMUPUIHATE XUMHOTEPANECBTUIIA Ca HYKJICO3UTHU aHAIO3U
karo Hamp auukioBup (ACV), HO Hal-BaXHUAT MpoOiieM B TepamnusTa € o0pa3yBaHETO Ha
PE3UCTEHTHU MYTAaHTU. ThbPCEHETO HA HOBU TE€PANIEBTUYHU aJITEPHATUBU HU BOJHM JI0 1I€JITA J1a
u3cneaBaMe epeKTUTe OT Pa3IMYHU TPYNU NPUPOAHU NpoAaykTu. EaHo mpoyuBane e ¢ Rosa
damascena Mill. u Rosa alba L. erepuunu macna BbpXy BHpYCHATa PEHpOIYKIHs Ha
yyBcTBUTENIHH (BukTopus) u pesucrenTHu Ha anukioBup (R-100) mamoBe Ha peruiukanus Ha
HSV-1 in vitro, ”HIUBUYATHO U B KOMOWHAIIHS C AIlIMKIOBHP. AHTHUXEPIIEC CUMILIICKC BUPYC
(HSV-1) aktuBHOCT Ha 9 ejaruTaHuHU M 13 raJOTAHUHOB THI CHEAWHEHHS CHIIO OsXxa
onpe/ieseH! U Oelie YCTaHOBEHO KaTo II5U10, Y€ CepUsiTa OT €JaruTaHUHY MMOKa3Ba 3HAYUTEITHO
MO-CUJTHA aKTUBHOCT cpely perumkanusata Ha HSV-1 ot ta3u Ha ranoranunute. M3cnenanu
ca TpU eJaruTaHWHA - KacTaJarvH, BECKaJaruH U TPAHJIMHHUH CPEIly peITUKalus Ha TPU OT
Hal-4ecTo CpelIaHUTE XEPIIECHU BHUPYCH, 3apa3siBallld >KUBOTHH, a4 HMEHHO TOBEXIU
xeprecsupyc-1 (BoHV-1), Suid xepniecBupyc 1 (SuHV-1) u xo3u xepnecsupyc-1 (CapHV -1).
Haii-Bucokara akTHBHOCTTA C€ IGMOHCTpUpA OT KacTalaruH, MOCIeBaH OT BECKaJaruH cperry
perukanus Ha SUHV-1. Hali-akTUBHUAT enaruTaHuH, KacTajlarvH, € TeCTBaH 3a aKTUBHOCT
Cpelly pa3IiYHH CTaIUU Ha BUPYCa PEMPOAYKIIHUS U € YCTAaHOBEHO, Y€ UMa U3pa3eH BUPYLUICH
epext Bepxy HSV-1. Kacranarun cpmo norucHat HSV-1 mpukpenBaHe HA YacTHIM KBbM
MDBK kieTku U oueBUIHO MHUIIIEHATa HAa KacTallaTMHA C€ HaMupa B MO-PaHHUTE €Tamu OT
[UKBJIAa Ha perumkaius Ha HSV-1.

ITo nonbanuTennure kpurepun Ha UMukb-bAH

21. Tannins as Natural Helpers in Reinforcement of Human Health. Neli Vilhelmova-
Ilieva, Angel S. Galabov. Acta Microbiologica Bulgarica, 2017, 33(3): 105-110, ISSN: 0204-
8809

Abstract

Since ancient times, folk medicine has used the potency of a wide range of plants for treatment
of various diseases. In recent years, the development of technology has made it possible to
identify the active ingredients determining these properties of plants. One of the largest group
of substances isolated from plants are polyphenols. Tannins are a type of polyphenols that have
already proven to possess different biological activities important to human health, such as
antioxidant, antitumoral, antimicrobial, antiviral, etc.. As an integral part of many food
products, tannins are included in the daily diet of many people suffering from various diseases.
Tannins can naturally enhance the body‘s ability to cope with various infections and diseases,
improving the immune response and also having a positive effect on patients with heart disease
and high blood pressure, which makes them promising therapeutic agents. All of the activities
described above allow tannins to be considered as promising therapeutic agents. Keywords:



tannins, ellagitannins, plant substances, biological activities, antiviral effects, therapeutic
agents.

Pesrome

Ot 1peBHU BpeMeHa HapoHAaTa MEIUIIMHA U30JI3Ba €PEKTUBHOCTTA Ha FOJISIM aCOPTUMEHT OT
pacTeHus 3a JIeYeHHE Ha pa3IM4yHM 3a0ossiBaHus. Ipe3 mocieaHuTe roAMHN pa3BUTHUETO HA
TEXHOJIOTMUTE HAIPaBU BB3MOKHO HICHTU(QHUIMPAHETO HA AKTUBHUTE CBHCTABKHU, KOUTO
OIIPEETISAT Te3U CBOWCTBA HA pacTeHuATa. EnHa OT Hali-rosieMuTe rpyny BemecTBa, H30JIUPaHu
OT pacTeHusi, ca nonudenonure. TaHUHUTE ca BUJ MOJU(EHONH, BeYe IOKA3alH Pa3InYHU
CBOM OHMOJIOTMYHM aKTHBHOCTM BaXHM 3a YOBEIIKOTO 3]paBe, KaTO AaHTHOKCHJIAHTA,
AHTUTYMOpHA, AHTUMHKpPOOHA, aHTUBHpPYCHa W JIpyrd. Karo Hemenmuma 4YacT OT MHOTO
XPaHUTEITHH TPOAYKTH TAaHMHUTE ca BKIIOYEHH B EKEJHEBHATA JMETa HA MHOTO XOpa,
CTpajialiy OT pa3InyHM 3a00JsBaHus. TaHHHUTE MOI00PSIBAT CIOCOOHOCTTA HA OpraHU3Ma Jia
Ce CIIpaBs C pa3InyHU MH(EKIUHU 1 3a00JIIBaHKs, YCHIBAHKN UMYHHUS OTroBOp. ChII0 Taka
TE UMAT MOJOXKUTEICH e(DeKT BbPXY ChPJCUYHO-CHIOBUTE 3a00JSIBAHUSI M BUCOKOTO KPBBHO
HansraHe. OnUcaHUTE aKTUBHOCTU IO3BOJIABAT TAHWHHUTE Jla CE€ CMATAT 3a OOelIaBallu
nedeOHU CpeICcTBa.

22. Testing of Silanes for Antiviral Activity. Galabov, A.S., Nikolaeva-Glomb, L.,
Stoyanova, A., Nikolova, I., Petrov, N., llieva-Vilhelmova, N., Mukova, L., Vassileva-
Pencheva, R., Salama, Z.. Acta Microbiologica Bulgarica, 2018, 34(3): 134-148, ISSN: 0204-
8809

Abstract

Forty-three organosilicon class of compounds were tested for antiviral activity using a wide
scope screening program in vitro (in cell cultures) including eight model strains of viruses
belonging to seven taxonomic groups including causative agents of infections in which
applications of chemotherapy is indicated. The results obtained demonstrated a marked activity
of di(hexadecanoyloxy)diphenylsilan (compound 27) only against human cytomegalovirus (SI
= 30.9). A marked activity toward this virus at a low m.o.i. was recorded also by 1-o-
dimethyl(octadecyl)silyl-(2,3,4,6-0-tetraacetyl-f-D-glucopyranosid) (compound 20). Small to
borderline effect against this virus was found by silanes 2, 7, 15, 19 and 34, at silanes 2, 3 and
25 toward influenza virus A(H3N2) and at silane 9 versus vaccinia virus. As concerns the
cytotoxicity it was established a strong variation towards different cell cultures used, the higher
susceptibility of the HEp-2 cells been recorded.

Pesrome

Yetupuaecer u TPU ChEIMHEHUS OT KJIaca OPTaHOCHIMKOHU OsiXxa M3MHUTaHU 32 aHTUBUPYCHA
aKTUBHOCT 4Ype3 HIMPOKO-CIIEKThpHA CKPUHUHIOBA MPOrpaMa in Vitro, ChbCTOSIIA €€ OT OCEM
MOJIEJIHH 111aMOB€ Ha BUPYCH, TPUHAAJIEKAIIN KbM CEIEM TAKCOHOMUYHU TPy, BKIIIOUBAIIH
NPUYMHUTENN Ha HMHPEKUUH, NOpU KOUTO € IOKa3aHO MPHIOKEHHE Ha XUMHUOTEeparus.
ITonyuenure pe3ysraTtu MoKaszaxa OTUYETJIUBA aKTUBHOCT Ha
nu(XexkcaHOWIOKCH ) iueHmwicuian  (cheaquHeHne  27)  caMo  Cpelry  YOBCIIKHS
nutomeranoBupyc (SI = 30.9). OtdernvBa akTUBHOCT CHPSIMO TO3M BHPYC IMPH HHCKA
MHOXECTBEHOCT Ha HHQeEKIusaTa 0 OT4eTeHa ChIIO0 OT |-0-AUMEeTHII(OKTaICIIHII)CUITHII-
(2,3,4,6-0-B-D-riroxonupanosun) (ceeaunenue 20). Cnad 1o rpaHudeH eekT CIpsMO TO3U
BUpYC Oe HamepeHa npu cuinanu 2, 7, 15, 19 u 34, npu cunanu 2, 3 u 25 cpenty rpuneH BUpyc
A(H3N2) u npu cunan 9 cpemy Bupyc Bakuuuue. l{o ce xacae 10 HUTOTOKCHYHOCTTA,



YCTaHOBEHO O€ CHJIHO BapupaHe CHPSMO Pa3IMYHUTE WU3IMOJI3BAHU KICTHYHM KYITYpH, KaToO
Hal-BUCOKa YyBCTBUTENHOCT O¢ oTyeTeHa npu kietku HEp-2.

23. Viral pathogens with economic impact for aquaculture. Mancheva, K, Danova,S,
Vilhelmova-llieva, N, Simeonova, L, Dobreva, L, Atanasov, G. Il International Baku
Scientific Research Congress, Baku Eurasia University, 2021, 960-964, ISBN: 978-1-955094-
17-7

Abstract

Aquaculture practices provide an increasing part of the human food and are a major economic
resource in many countries. However, keeping a large number of fish together increases the risk
of disease outbreaks, including viral infections. Viral diseases can cause mass morbidity and
high mortality rate either in farmed and wild fish populations. Fish viral pathogens are very
difficult for direct treatment, especially in open water environment, because of that, it is a great
challenge to prevent viral outbreaks and to determinate temperature range in which outbreaks
occur. The number and the distribution of fish viral pathogens worldwide rapidly grow. There
are both DNA and RNA viruses that are in special supervision because generate significant
economic losses infecting commercially important fish, both cultured and wild catch. The
World Organization for Animal Health has a list of eleven reportable viral fish diseases:
Epizootic haematopoietic necrosis, Infectious salmon anaemia, Infectious haematopoietic
necrosis, Koi herpesvirus disease, Oncorhynchus masou virus disease, Red sea bream iridovirus
disease, Salmonid alphavirus disease, Spring viraemia of carp, Tilapia lake virus disease, Viral
encephalopathy and retinopathy, Viral haemorrhagic septicaemia [www.oie]. These viral
diseases can be characterised with 95% morbidity and over 95% mortality of the infected fish
[www.cabi]. Even if mortality is lower, these diseases induce huge economic losses, affecting
fish biomass, slowing fish growth rate and decreasing fillet quality [www.oie]. Also, fish with
viral diseases are more susceptible to bacterial infections which additionally increase health
damages and induce financial losses.

In this paper we propose a short description about geographic distribution, temperature range
of the outbreaks, morbidity and mortality, typical host species, and typical clinical signs of the
diseases caused by Epizootic haematopoietic necrosis virus (EHNS), Infectious salmon
anaemia virus (ISAV), Infectious haematopoietic necrosis virus (IHNV), Koi herpesvirus
(KHV), Oncorhynchus masou virus (OMV), Red sea bream iridovirus (RSBI), Salmonid
alphavirus (SA), Spring viraemia of carp virus (SV), Tilapia lake virus (TiLV), Viral nervous
necrosis virus (VNNV), Viral haemorrhagic septicaemia virus (VHSV).

Pesrome

[IpakTukuTE 3a aKBaKyJITypH OCUTYpsIBAT BCE IO-TOJIIMA YacT OT 4YOBEIIKaTa XpaHa M ca
OCHOBEH MKOHOMMYECKH PECypc B MHOTO CTpaHU. BeIpeku TOBa, Abp’KaHETO Ha roysiM Opoit
pubH 3aeAHO yBeIWYaBa PUCKa OT OTHUIIA HAa OO0JIECTH, BKIIIOUUTEIHO BUPYCHU HH(OEKIHUH.
Bupycuure 3a0o0isBaHusI MOraT Aa MPUYMHAT MacoBa 3a00JI€Ba€MOCT M BUCOKA CMBPTHOCT
KaKTO B MOIYyJAlMUTEe Ha OTIJIEKJaHU BbB ()epMHU, Taka U B TUBU pudu. PuOHUTE BUpYCHU
MaTOreHU ca MHOTO TPYJIHU 3a JUPEKTHO JIeYeHHEe, 0COOCHO B OTKPHUTA BOJHA Cpeja, Mopaan
KOE€TO € roJIIMO MPEIU3BUKATEICTBO Ja C€ MIPEAOTBPATAT BUPYCHH OTHUILA U Ja CE ONPEIEIH
TEMIIEpAaTypHUAT JHMANA30H, B KOWTO BB3HMKBAT OrHULIA. bpoAT W pa3snpocTpaHEHUETO Ha
puUOHMTE BUPYCHU MATOTeHHU 10 cBeTa Obp30 HapacTBa. Mma kakro JIHK, Taka u PHK Bupycu,
KOHUTO ca MOJ CIelualieH HaJI30p, Thil KaTo TeHepupaT 3HAYUTEIHU MKOHOMHYECKU 3aryou,



3apa3sBaiiku Ba)KHH 32 THPTOBCKATa MpeXa puOH, KAaKTO KyJITHBUPAHU, TAKa U JIUBH YIOBEHHU.
CBeToBHaTa OpraHM3alUs 3a 3/paBeolla3BaHE Ha JKUBOTHUTE HMMa CIUCHK OT €IUHAJIECET
BUPYCHH OOJIECTH 1O puOWTE, MOJUIekKAIIM Ha JOKJIaaABaHe: EMM300THYHA XeMaTOMOeTHYHA
Hekpo3a, MHpekmo3na anemus: Ha chomrarta, MHpeknno3Ha xemaTonoeTnyHa Hekpo3a, Koun
xepriecBupycHa Oonect, Oncorhynchus masou BupycHa Oonect, UepBeHOMOpCKa IHITypa
upugoBupycHa 6onect, Salmonid alphavirus 6omnect, [IposierHa Bupemus Ha mapaH, 60JIeCT Ha
Tilapia lake virus, BupycHa eHIedanonaTUss W PETUHONATHS, BUPYCHA XEMOparddHa
centuuemust [www.oie]. Te3u BupycHu 3a0onsiBaHHSI MOrar Ja ce xapakrtepusupar ¢ 95%
3abomeBaeMoct u Han 95% cmBpTHOCT Ha 3apaseHutre pubdbu [www.cabi]. [lopu ako
CMBPTHOCTTa € IMO-HUCKA, Te3W 3a00JsIBAHUS NMPUYMHSABAT OTPOMHH MKOHOMHUYECKH 3aryowu,
3acsraiiku puOHaTta Omomaca, 3a0aBsIiKM CKOPOCTTa Ha PacTeX Ha pubaTta M HaMalsBalKu
KayecTBOTO Ha ¢uieto [www.oie]. OCBeH TOoBa pUOHMTE C BHUPYCHH 3a0OJsIBAaHHS ca IIO-
MOJATIMBY Ha OakTepHadHH HH(EKIHH, KOUTO JONBJIHUTETHO YBEINYaBaT MLICTUTE 32
3IIPaBETO U BOJIAT 110 (PMHAHCOBU 3aryowu.

B Tasm cratms mnpeanmarame KpaTKO ONHMCaHUE Ha reorpad)CKoTo pa3mpoCTpaHEHUE,
TeMIIepaTypHHUS TUAIa30H Ha OTHUINATA, 3200JIEBAEMOCTTa U CMBPTHOCTTA, TUITUYHUTE BUIOBE
TOCTONPUEMHUIIM W TUMWYHUTE KIMHUYHU TPHU3HAIM Ha 3a00JIIBaHMATA, NMPUYUHECHU OT
BHUpyca Ha €mu300THMYHA xemarornoernyHa Hekpo3a (EHNS), Bupyca nHa wmHbekuunosnarta
anemust Ha cbomrara (ISAV) , Bupyc Ha uHpekunosHa xemaronoernyHa Hekposa (IHNV),
Bupyc Ha kou xeprec (KHV), Bupyc Oncorhynchus masou (OMV), upunoBupyc Ha uyepBeHa
Mopcka munypa (RSBI), andasupyc Ha Salmonid (SA), Bupyc Ha mpoijieTHa BHpeMHs Ha
mapana (SV), Bupyc na tunanus (TiLV) ), Bupyc Ha BupycHa HepBHa Hekposa (VNNV), Bupyc
Ha BUpycHa xemoparuuna centuuemus (VHSV).



