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1. Stankova, 1., K. Chuchkov, K. Kostova, L. Mukova, A. Galabov. 2009.
Synthesis, antioxidative and antiviral activity of hydroxycinnamic acid amides of thiazole
containing amino acid. Amino_acids, 37 (2): 383-388. DOI:10.1007/s00726-008-0165-z.
1F2000=3.877, SJR2000=0.898; Q2

Abstract: The synthesis and the biological (antioxidant and antiviral) activities of novel
hydroxycinnamic acid amides of a thiazole containing TFA.valine-4-carboxylic acid ethyl
ester are reported. The amides have been synthesized from p-coumaric, ferulic and sinapic
acids with the corresponding TFA.valine-thiazole-4-carboxylic acid ethyl ester using the
coupling reagent N-ethyl-NO-(3- dimethylaminopropyl) carbodiimide hydrochloride (EDC)
and 4-(dimethylamino) pyridine (DMAP) as a catalyst. The antioxidant properties of the
newly synthesized amides have been studied for then antioxidative activity using 2,2-
diphenyl-1-picrylhydrazyl (DPPH) test. The newly synthesized compounds have been tested
against the replication in vitro of influenza virus A (H3N2) and human herpes virus 1 and 2
(HSV-1 and HSV-2).

Pe3ome: CpoOmiaBa ce 3a cHHTe3a M OMOJNOrMYHATA (aHTHOKCHUAAHTHA U aHTUBHUPYCHA)
aKTUBHOCT Ha HOBM aMUJM Ha XMJIPOKCHKAHEJIEHA KHCEJIWHA Ha THa3oi, chabpxkaml TFA.
€TUJIOB ecCTep Ha BaJMH-4-KapOOKCHUJIHA KHCEIMHA. AMHAWTE ca CHHTE3UPaHU OT p-
KyMapoBa, (epyaoBa M CHHAllMHOBAa KHCEIMHH CbC CBOTBETHMSI €TUJIOB €cTep Ha
TF A .BanuH-THa3071-4-KapOOKCUIIHA KUCENIMHA, U3M0JI3BaliKi CBbp3BalMs peareHT N-eTui-
NO-(3-mumernnamunonponmi) kapooauumuy xuapoxiopua (EDC) u 4-(mumerniaMuHO)
nupuauH  (DMAP) kato kaTtanmu3aTop. AHTHOKCHJAQHTHHUTE CBOMCTBA Ha HOBO
CHUHTE3UPAHNUTE aMHJIM Ca U3CJIEABaHM 3a aHTHOKCHJIAHTHA aKTMBHOCT C MOMOUITA Ha 2,2-
mudenmn-1-nukpunxuapasun (DPPH) tect. HoBocuHTe3upaHuTe CheTMHEHUS ca TECTBAHU
cpely peruimkanusra in vitro va rpunen supyc A (H3N2) u goBerku xeprecen Bupyc 1 u
2 (HSV-1 u HSV-2).

2. Dolashka-Angelova, P., L. Velkova, S. Shishkov, K. Kostova, A. Dolashki, 1.
Dimitrov, B. Atanasov, B. Devreese, W. Voelter, J. Van Beeumen. 2010. Glycan structures and
antiviral effect of the structural subunit RvH2of Rapana hemocyanin. Carbohydr. Res., 345
(16): 2343-2347. DOI: 10.1016/j.carres.2010.08.005, 1F2010=2.025, SJR2010=0.73; Q2.

Abstract: Molluscan hemocyanins are very large biological macromolecules and they act as
oxygen-transporting glycoproteins. Most of them are glycoproteins with molecular mass
around 9000 kDa. The oligosaccharide structures of the structural subunit RvH2 of Rapana
venosa hemocyanin (RvH) were studied by sequence analysis of glycans using MALDI-
TOF-MS and tandem mass spectrometry on a Q-Trap mass spectrometer after enzymatical

1



liberation of the N-glycans from the polypeptides. Our study revealed a highly
heterogeneous mixture of glycans of the compositions Hex0—9 HexNAc2—4 Hex0-3 Pent0—
3 Fuc0-3. A novel type of N-glycan, with an internal fucose residue connecting one
GalNAc(b1-2) and one hexuronic acid, was detected, as also occurs in subunit RvH1. A
glycan with the same structure but with two deoxyhexose residues was observed as a doubly
charged ion. Antiviral effects of the native molecules of RvH and also of Helix lucorum
hemocyanin (HIH), of their structural subunits, and of the glycosylated functional unit
RvH2-e and the non-glycosylated unit RvH2-c on HSV virus type 1 were investigated. Only
glycosylated FU RvH2-e exhibits this antiviral activity. The carbohydrate chains of the FU
are likely to interact with specific regions of glycoproteins of HSV, through van der Waals
interactions in general or with certain amino acid residues in particular. Several clusters of
these residues can be identified on the surface of RvH2-e.

Pe3ome: XeMonnanuHUTE HA MEKOTEITUTE Ca MHOTO TOJIEMH OMOJIOTHYHU MaKPOMOJIEKYIIH
W JIeHCTBAT KaTo TJIMKOMPOTEHHM, MpeHacsmu Kuciaopod. IloBedero oT TAX ca
IJIMKOMIPOTEUHHU ¢ MosieKyiaHa Maca okosio 9000 kDa. Onuro3zaxapuiHuTe CTpYKTypHU Ha
cTpyKkTypHaTa cybenununa RvH2 na Rapana venosa hemocyanin (RvH) ca uscnenanu
gype3 aHAJIM3 Ha IOCJIEIOBATEIIHOCTTa Ha TiMKanu ¢ nomomra Ha MALDI-TOF-MS u
JIByMepHa MaccrekTpoMeTpus Ha Q-Trap MacCeKTpOMETHP Clie]] eH3UMHO OCBOOOKJaBaHE
Ha N-rimkaHute oT nojaunentuaute . Hamero npoydBane pa3kpu CUIIHO XETEPOT€HHA CMEC
ot mimkaHu cbe cheTaBkuTe Hex0—9 HexNAc2—4 Hex0-3 Pent0—-3 FucO-3. beme otkput
HOB TuN N-TIIMKaH ¢ BbTpemeH (Gpyko3eH octaThk, cBbp3Baml enquH GalNAc(bl-2) u eqna
XEKCYpOHOBa KHCENIMHA, KaKTo ce cpema u B cyoenuununata RvHI1. ['mukan cbe chiiata
CTPYKTYpa, HO C J[Ba JIG30KCUXEKCO3HU OCTaThKa ce HAOJ0JaBa KaTo JIBOMHO 3apeicH HOH.
W3cnenBanu ca antuBupycHuTe edekTu Ha HaTUBHUTE Moiekynu Ha RvH u na Helix
lucorum hemocyanin (HIH), Ha TexHUTE CTPYKTYpHH CYOCIMHHIM U HA TIIMKO3UJIMpAHATa
¢bynkuonanHa eauHuina RvH2-e u Hermukosunupanara eqununa RvH2-c cnpamo HSV
Bupyc tun 1. Camo rmuko3mwmpanusat FU RVH2-e posiBsiBa Ta3n aHTUBUPYCHA aKTHBHOCT.
BepositHo e Bpriexuaparaute sepuru Ha FU na B3aumopencTBaT cbe cieliupuyuHu perHoHH
oT rinukonpoTenHu Ha HSV upe3 Ban nep BaajncoBu B3anMopelcTBUsI KaTo LSO WIH C
OTpeJIeIeHd aMUHOKUCEIIMHHY OCTAaThIM B 4aCTHOCT. HSKOJIKO Ipymu OT Te3M OCTaThbLU
Morar ja 0b1aT uaeHTuGuIrpaHy Ha noBbpxHOcTTa Ha RVH2-€.

3. Stankova, I., S. Shishkov, K. Kostova, A. Galabov. 2010. New Analogues of
Acyclovir - Synthesis and biological activity. Z. Naturforsch., 65: 29-33; 1F2010=0.714,
SJR2010=0.397; Q2

Abstract: New acyclovir esters of the peptidomimetics were synthesized and evaluated in
vitro for their antiviral activity against the replication of Herpes simplex virus type 1 (HSV-
1) and type 2 (HSV-2). The infl uence of peptidomimetics containing oxazole and thiazolyl-
thiazole moieties on the antiviral activity is also reported. The esters were synthesized using
the coupling reagents N-ethyl-N’-(3-dimethylaminopro-pyl)carbodiimide-
hydrochloride(EDC) and N,N-dimethyl-4-aminopyridine (DMAP) as a catalyst.

Pe3ome: CuHTE3MpaHu ca HOBH €CTEPH HA alMKIIOBUP C MENTHIOMHMETHIIN U Ca OIICHEHH
in Vitro TaxHaTa aHTUBUPYCHA aKTHBHOCT CpPEILy PEIUIMKAIMATA Ha XePIIeC CUMIUIEKC BUPYC
tun 1 (HSV-1) u tun 2 (HSV-2). CroOuiaBa ce 1 3a BIMSHUETO HA MENTHIOMUMETHIIUTE,
ChIBPIKALIN OKCA30JIOBU M THA30JIMII-THA30JI0BH YAaCTH, BbPXY aHTUBUPYCHATa aKTHBHOCT.
Ecrepute Osixa CHUHTE3WpaHW C TMOMOINTa Ha CBbp3BammTe peareHTH N-etmi-N'-(3-
auMeTwaMuHonponun)kapooquumuy  xunpoxiopun  (EDC)  wuw N,N-numerun-4-
amuHonupuaud (DMAP) kato katanuzatop.



4. Kostova, K., Hinkov, A., Shishkov, S., Todorov, D., Dimitrova, M.,
Yordanowa, Z., Kapchina-Toteva, V. 2011. Antiherpes Activities of Some Medical Plants from
the Lamiaceae. Antiviral Res., 90 (2): A56. DOI: 10.1016/j.antiviral.2011.03.106
1F2011=4.301, SJR2011=1.616; Q1.

Abstract: Chloroform, ethanol, methanol and water extracts, derived from wild and in vitro
propagated Lamium album L. and Leonorus cardiaca L. significantly blocked herpes
simplex virus type 1 (HSV-1) and type 2 (HSV-2) replication in MDBK cells without
apparent cytotoxicity. The chloroform extracts had most potent antiviral activity. The 50%
effective doses (ICso) of the chloroform extracts from native L. cardiaca were identically —
80 mg/ml. The inhibitory effects of the other extracts were similar or slight. The ICso value
on the in vitro extracts from L. album was 550 mg/ml and 467 mg/ml, respectively and on
the in vivo extracts were 668 mg/ml and 780 mg/ml. The viral replications ware suppressed
with 90% after addition of the chloroform extracts in maximal nontoxic concentrations
(MNC). The methanol in vitro extract and chloroform in vivo extract suppressed
extracellular HSV-1 above 90% — Alog 4 and Alog 1.5, respectively.

Pe3rome: XmopodopmMeHH, €TaHOJIOBH, METAHOOBHJI M BOJTHU C€KCTPAKTH, MTOJYYEHHU OT JUBU
u in vitro pasmuoxenun Lamium album L. u Leonorus cardiaca L. 3HauuTenHo O6g0KupaT
pernkanusTa Ha xeprnec cumiuiekc Bupyc tan 1 (HSV-1) u tun 2 (HSV-2) 8 MDBK
KJIeTKu 0e3 SBHA IUTOTOKCUYHOCT. XJIOPO()OPMHHUTE EKCTPAKTU HMaT Hal-CHUIHO
anTuBHpycHO neiictBue. 50% edexruBan no3u (ICsp) Ha XIOpOPOPMHUTE EKCTPAKTH OT
natuBed L. cardiaca ca maentnunn — 80 mg/ml. Uuxubutopuute ehekTH Ha IPYrUTe
eKCTPaKTH ca 1noaooHu win cinabdbu. CroiiHoctTa Ha ICs0 32 in vitro exctpaktute ot L. aloum
e cboTBeTHO 550 mg/ml u 467 mg/ml, a 3a in vivo ekctpaktute € 668 mg/ml u 780 mg/ml.
BupycHure permukaiuu ce motuckar ¢ 90% ciieq mobaBsiHe Ha €KCTPAKTH OT XJIOpOPopM B
MakCUMallHU HeTOKcHYHHM KoHUeHTpauuu (MNC). EkcTpakThT OT MeTaHON in Vitro u
€KCTPAKTHT OT XJIOpopopM in Vivo notuckat u3BbHKIEThYHUSI HSV-1 Han 90% — choTBETHO
Alog 4 u Alog 1,5.

5. Todorov, D., M. Dimitrova, K. Shishkova, J. Yordanova, V. Kapchina-Toteva,
S. Shishkov. 2013. Comparative anti-herpes effects of the chloroform in vitro and in vivo
extracts derived from Lamium album L. Bulg. J. Agricultural Sci., 19 (2): 190-193. SJR2014=
0.25; Q3
Abstract: Lamium album L. is a valuable medicinal plant which possesses astringent,
spasmolytic, anti-inflammatory, antibiotic and bacteriostatic properties. In our study,
chloroform extracts derived by Soxhlet extraction from in vivo and in vitro propagated plants
were tested for antiviral activity. The extracts inhibited significantly the replication of herpes
simplex virus type 1 (HSV-1) and type 2 (HSV-2) in MDBK cells, without apparent
cytotoxicity. The extracts showed strong antiviral effect. The 50% inhibitory concentrations
(ICs0) of the chloroform in vitro extract (CS) were 552pg.mL-1 and 487ug.mL-1,
respectively. The 1Cso of the chloroform in vivo extract (CES) were 668ug.mL—1 and
780ug.mL—1, respectively. Viral replication was suppressed over 90% when both
chloroform extracts were applied at maximal tolerated concentrations (MTC). The data
suggested that extracts derived from wild plants have stronger inhibitory effects than in vitro
extracts. The chloroform in vivo extract CES showed strong virucidal effect. The extract
applied in MTC inactivated the extracellular HSV-1 after 5 minutes of contact at a rate
exceeding 90% (Alogl.5).




Pe3tome: Lamium album L. e rieHHo sle4e6HO pacTeHHe, KOETO MPUTEKaBa aJCTPUHTCHTHH,
CMa3MOJMTUYHHU, TPOTHBOBB3MAIUTEIHN, AHTHOMOTUYHHU U OAaKTEpUOCTaTHYHH CBOMCTBA. B
HAIIIETO M3CJICJIBAHE SKCTPAKTUTE OT XJIOpodopM, MOJIydeHH Ype3 eKcTpakius Ha Soxhlet
OT IN VIVO 1 in Vitro pa3MHOXXEHH pacTeHusi, OsXa TECTBAHU 33 AHTUBHPYCHA aKTUBHOCT.
ExcTpakTuTe MHXMOHMpAT 3HAYMTEIHO PEIUTUKAIUATa HAa BUPYC XEpIeC CUMIUICKC THI |
(HSV-1) u Tunt 2 (HSV-2) 8 MDBK «kietku, 06e3 BUaMMa [IUTOTOKCUYHOCT. EkcTpakTHTe
MOKa3BaT CUJIHO aHTUBUpPYCHO AeiictBue. 50% unxuburopuu konueHtpauuu (ICso) Ha or
xsopogopmHus in Vitro excrpakt (CS) ca cborBeTHO 552 pg.mL—1 u 487 ng.mL-1. ICs0 Ha
xmopodopmuus in vivo ekcrpakt (CES) ca cvorBetHo 668 pg.mlL-1 u 780 pg.mL-1.
Bupycnara perunkanust € motucHata Hax 90%, koraTo u Bata XJIOpohOpPMEHHU EKCTPaKTa
ca MPHUJIOKEHH MPH MaKCUMATHO MoHocuMu KoHleHTpanuu (MTC). JlanHuTe TIOKa3Bar, 4e
EKCTPAKTHUTE, MOJyYSHH OT IUBU PACTEHHSI, UMAT MO-CHJICH HHXHOUTOPEH e(heKT, OTKOJIKOTO
in vitro excrpakrute. XmopodopmuusT in Vivo ekcrpakt CES moka3Ba cuiieH BUPYCOLMICH
edpext. ExcrpakrsT, npunoxen B MTC, unaktuBupa u3BbHKIeThuHUs HSV-1 cinem 5
MUHYTH KOHTakT HaJ 90% (Alogl.5).

6. Todorov, D., A. Hinkov, K. Shishkova, S. Shishkov. 2014. Antiviral potential of

Bulgarian medicinal plants. Phytochem. Rev., 13 (2): 525-538. DOI: 10.1007/s11101-014-9357-

1, 1F2014=2.894, SJR2014=0.923: O1

Abstract: Medicinal plants have been widely used to treat a variety of infectious and non-
infectious diseases. Bulgarian flora includes 4,300 plant species, over 500 of which are rare
or endemic to the country or the Balkan region. The aim of the present work is to summarize
comprehensively the investigations on the antiviral activity of Bulgarian medicinal plants
from the past three decades. The effect of different extracts derived from in vitro propagated
plants has been examined as well. The phytochemical composition and its influence on
specific steps of the viral life cycle have been discussed in this paper. The review includes the
following families: Amaryllidaceae, Fabaceae, Geraniaceae, Lamiaceae, Onagraceae,
Ranunculaceae, Rosaceae, Crophulariaceae and Rhodophyta. Special attention has been paid
to viruses as important human pathogens.

Pe3rome: JleueOHUTE pacTeHUs ce U3IMOI3BAT IIUPOKO 32 JICUSHUE Ha PA3IMYHU HH(DEKIIMO3HH
u HenH(eKIno3Hu 3a0omsBanus. bearapckara dmopa Bkirousa 4300 Buna pacrenus, Hag S00
OT KOWUTO Ca peAKH WIM EHIEMUYHHU 3a cTpaHaTa wiu bankanckus perwon. llenra Ha
HacrosiaTa paboTa € W3ueprnare’aHo Ja o00OIIM H3CIeIBaHUITA BBbPXY aHTHBHpPYCHATa
aKTUBHOCT Ha OBJITApCKUTE JIedeOHU pacTeHUS OT MOcIeAHUTEe Tpu neceTmietus. EQekTsT Ha
pa3IMYHK €KCTPAKTH, MOJyYeHH OT IN VIIr0 pa3sMHOXEHHM pacTEHUs, CBIIO € W3CJIeBaH.
OUTOXUMHYHUSAT CHCTaB U HETOBOTO BIUSHUE BHPXY CHEIHU(PUYHU €TaNHU OT )KU3HEHUS [IUKBJI
Ha BUpyca ca OOCBhICHM B Ta3W crarus. lIpernemabT BKITIOYBA CIEIHUTE CEMEWCTBa:
Amaryllidaceae, Fabaceae, Geraniaceae, Lamiaceae, Onagraceae, Ranunculaceae,
Rosaceae, Crophulariaceae u Rhodophyta. Crierinanto BHUMaHHE € OTIACICHO HA BUPYCHUTE
KaTo Ba)XHHU YOBEIIKH MaTOTEHHU.

7. Todorov, D., K. Shishkova, D. Dragolova, A. Hinkov, V. Kapchina-Toteva,

S. Shishkov. 2015. Antiviral activity of medicinal plant Nepeta nuda. Biotechnol. Biotechnol.
Equipment, 29 (Suppl. 1): 39-S43. DOI:10.1080/13102818.2015.1047215. 1F2015=0.379,
SJR2015=0.173; Q4.
Abstract: Nepeta nudasubsp.nuda L. is a valuable medicinal plant well-known for its
various therapeutic properties. This study assessed the antiviral activity of four extracts
derived by methanol and chloroform extractions from in vivo grown and in vitro
propagated plants. The cytotoxicity was tested on MadinDarby bovine kidney (MDBK)
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cell line. Maximal toleratedconcentration (MTC) and cytotoxic concentration (CCsg) of
both extracts were determined. Antiviral activity on viral replication was evaluated against
herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) in MDBK cell line. The
50%inhibitory concentrations (ICso) and selective index (SI) of the extracts against both
viruses were calculated. The methanol extract, derived from the native plant exhibited the
greatest antiviral activity. The 1Cso for both viruses was similar 320 mg/ml against HSV-1
and 510 mg/ml against HSV-2. The SI were 4.94 and 3.1, respectively. Applied in MTC,
the extract inhibited viral replication by more than 95% in both HSV-1 and HSV-2. The
virucidal effect was determined by thereduction of the infectious virus titer. All four
extracts of N. nuda inactivated the extracellular form of HSV-2. The major virucidal
activity was demonstrated by the chloroform extract from the native plant more than 99%
viral inactivation.The extracts weakly affected the viral entry into the host cell. The highest
inactivation was shown by the chloroform extract form the native plantmore than 90%.

Pe3rome: Nepeta nuda subsp. nuda L. ¢ MeIUIIMHCKO pacTeHHE, U3BECTHO C PA3IUYHUTE
cH Je4eOHUTE CH CBOWCTBA. B myOnumkamusita ca MpeICTaBeHH pe3yJNTaTHTe OT
EKCIIEPUMEHTUTE U3CIIeBAIA AHTUBUPYCHATA aKTUBHOCT HA YETHPU U3BJIEKA, TIOTyUYECHU
4ype3 eKCTPaKIMs ¢ METaHOJ U XJIOpOohOpPM Ha pacTeHHs KYJITUBHpaHH IN VIVO u in Vitro.
[Ipu ompenensiHe Ha TOKCHYHOCTTa Oele u3mon3BaHa KieTbuHa JuHUS Madin Darby
bovine kidney (MDBK). bemie ompeneneHa MakCHMallHO MOHOCHMAaTa KOHIICHTPALIHS
(MTC) u uwmrotokcuuna konueHntpamus (CCsp) u Ha deTupute ekcrpakrta. beme
n3cieBaHa aKTHBHOCTTA HA EKCTPAKTHUTE CIIPSIMO peIUInKanusaTa Ha Bupyc Herpes simplex
tunl (HSV-1) u tun 2 (HSV-2) B knerpuna nunus MDBK. bemre ompenenena
naxuouTopHa kouueHrtpanusa 50% (ICso) u cenektuBHUAT uHIEKC (SI) Ha ekcTpakTUTE
cpelly JBaTa BUPYCHU TUIA. MeTaHOIOBUAT €KCTPAKT, MOJIYY€H OT HATUBHOTO PacTeHHUE,
I0Ka3a Hal-Bucoka aktuBHOCT. CroitHoctuTe 3a ICs0 32 ABaTa BUPYCHM THIIA ca OJIU3KH -
320 mg/ml cripssmo HSV-1 (S1=4,94) u 510 mg/ml cripsimo HSV-2 (S1=3,1). IIpunoxen B
MTC, ekcTpakThT MHXHOUPA BUpYCHATa peruIMKanus ¢ nosede ot 95% kaxto npu HSV-
1, Taka u npu HSV-2. Bupyconuauust epext Oe u3cieBaH upe3 onpeaensHe Ha TUTbpa
Ha TPETHPAHHUTE U3BBHKICTHUHUTE HH(PEKINO3HN BUpHOHH. U yetnpure excrpakra ot N.
nuda wHakTHBHpaT W3BBHKIEThYHAaTa (Gopma Ha HSV-2. Haii-cumHO HMHAKTHBHUpAIIO
JENUCTBUE TOKa3a XJIOPOMOPMHUAT €KCTPAKT OT HATUBHOTO pacTeHue (rmoseue or 99%
BUpYCHa WHakTuBalus). Excrpakrure cnabo MoBIMABAT HaBIM3aHETO HAa BUpYca B
KJIETKaTa TOCTONPUEMHHMK Karo Halk aKTHBEH TIpM TO3W TECT OTHOBO Oere
XJIOpO(POPMEHUSAT eKCTpaKT (oBeue ot 90%).

8. Todorov, D., D. Pavlova, A. Hinkov, K. Shishkova, D. Dragolova, V.
Kapchina-Toteva, S. Shishkov. 2015. Effect of Teucrium chamaedrys L. on Herpes simplex
virus type 2. Compt. rend. Acad. bulg. Sci., 68 (12): 1519-1526. 1F2015= 0.233, SJR2015=0.205;

03.

Abstract: Teucrium chamaedrys L. (Wall germander) is a widely distributed species of
Teucrium (Lamiaceae) found in the spontaneous flora of Bulgaria, and some Central and
South European countries as well. This is a medicinal plant with a history of traditional use
in Bulgaria and in other Balkan countries for herbal tea and basic medical healing
treatments. In our in vitro study, chloroform and methanol extracts received by soxhlet
extraction as well as methanol extract obtained by thermostat extraction were tested for
antiviral activity. Two of studied extracts inhibited the replication of Herpes simplex virus
type 2 (HSV-2) in MDBK cells significantly without apparent cytotoxicity. The 50%
effective concentration (ECso) of the chloroform extract was 350 pg/ml. The replication of
the virus was suppressed over 82% from the extract applied in maximum tolerable




concentration (MTC). The methanol thermostat extract showed weak antiviral effect (EC50
= 680 pg/ml). The extracts applied in MTC inactivated extracellular virus, viral adsorption
and entry of HSV-2. Antiherpes activity by crude extracts from Teucrium chamaedrys is
observed for the first time.

Pe3ome: Teucrium chamaedrys L. (Wall germander) e mmpoko pa3mpocCTpaHeH BHIL
Teucrium (Lamiaceae), cpemiami ce B ectecTBeHara (iopa Ha brirapus, KakTo ¥ B HIKOU
ctpaau oT llenTpanmna u lOxna EBpoma. ToBa e yieueOHO pacTeHHE C TpaauIIMOHHA
yrnoTtpeba B bbarapus u B Apyru OaqKaHCKU CTpaHH 3a OMJIKOBH 4YailoBeé W OCHOBHH
MEIUIIMHCKU JieueHus. B Hamreto in Vitro usciensane xJopoGOpMEH M METAHOJIOB
eKCTPAKTH, MOJIY4YeHU d4pe3 eKkcTpakius 1mo COKCleT, KaKTO U METaHOJIOB EKCTPAKTH,
MOJIyYEH 4pe3 eKCTPaKLUs 4pe3 TepMOCTaT, O0sxa TEeCTBAHU 3a aHTUBHUPYCHA aKTUBHOCT.
JIBa OT M3ceBaHUTE EKCTPAKTH MHXHOUPAT PEIUTHKAIMATA HAa XEepIIeC CUMILIEKC BUPYC
tun 2 (HSV-2) B8 MDBK knetku 3HauuTenHo 0e3 BHAMMA MHUTOTOKCUYHOCT. 50%
epextnBHa KoHueHTpamms (ECso) nHa xmopodopmuus excrpakt e 350 pg/ml.
Pennukanusita Ha Bupyca e motucHaTa HaJl 82% OT eKCTpaKTa, MPUIIOKEH B MAKCUMAITHO
nonyctuma koHueHtpauus (MTC). MeTaHOJIOBUST TEPMOCTATEH E€KCTPAKT MOKa3Ba ci1ad
antuBupycet edext (ECso = 680 pg/ml). Exctpakrure, npunoxenu B MTC, nHaKTUBUpAT
M3BBHKIIETHYHUS BUPYC, BUpYCHATA aacopOIus u HaBiau3aneto Ha HSV-2. 3a nmbpBu mbT
ce Ha0JII0/1aBa aHTUXEPIIECHA aKTUBHOCT Ha CYPOBH KCTPaKTH OT Teucrium chamaedrys.

9. Angelova, P., A. Hinkov, V. Tsvetkov, K. Shishkova, D. Todorov, S. Shishkov.
2016. Inhibition of Human Herpes Virus Type 2 Replication by water Extract from Nepeta nuda
L. Acta Microbiologica Bulgarica, 32 (2): 148-149. SJR2021=0.14; Q4.

Abstract: Herpes simplex virus type 2 (HSV-2) causes recurrent, painful genital ulcers In
newborn infection is associated with significant morbidity and mortality. Prolonged
treatment with commonly used nucleoside analogues leads to the selection of resistant
strains. Compounds of natural origin is an area with great potential. Species of the genus
Nepeta are widely used in folk medicine because of their antispasmodic, expectorant,
diuretic, antiseptic, anti-cough, anti-asthmatic and febrifuge activities. We studied the
antiviral activity of the extract water from Nepeta nuda L., derived from in vivo propagated
plants. Maximum non-toxic concentration (MNC) was 4 mg/ml and 50% cytotoxic
concentration (CCso) was 8 mg ml. The extract significantly inhibited the replication of
HSV-2 - 1IC50 was 0.75 mg/ml. Production of the virus yield is suppresse d at 98%.

Pestome: Bupyc Herpes simplex tun 2 (HSV-2) npuuunsiBa penuauBupaniyn 00ae3HeHN
TeHUTAIHU 5A3BU. VHQEKIsITa Ha HOBOPOJEHHU € CBbp3aHa ChC BUCOKA 3a00J1€BAEMOCT U
CMBPTHOCT. [IpOABIKUTETHOTO JIeYeHHE Hai-4ecTo ¢ HYKJICO3WJHH aHAJIO3U BOJH [0
CEeNeKIUsl Ha PE3UCTEHTHM BHMPYCHHU IaMoBe. BemiectBata ¢ MNpHpPOJIEH MPOU3XOJ]
MpUTEXAaBaT ToJIsAM JieyeOeH noreHnual. Pactenusta ot pox Nepeta ce U3moa3BaT MUPOKO
B HapOJHATa MEIUWIIMHA MOpaayl TEXHHTE aHTHCIAa3MaTHYHH, OTXPadyBalld, TUYPETHYHH,
AHTUCETITHYHH, TPOTHBOKANUINYHU, aHTUACTMATUYHH U MTPOTUBOBBCIAIUTEIHU CBOWCTBA.
Hue uscnenBaxme aHTUBHMpPYCHAaTa aKTHBHOCT Ha BOJIEH €KCTPAKT, MOJY4YEH OT HATHUBHO
kyntuBupano pactenue (in vivo) Nepeta nuda L. Beme ompezeneHa MakcHMaTHATa
HetokcuyHa KoHnentpaius (MNC) — 4 mg/ml u 50% rurorokcuuna koumenTparms (CCso)
— 8 wmr/mi. ExcrpakThT umHXHOMpa 3HauMTeNHO peruukanmsta Ha HSV-2 — 50%
naxubupainarta Koumentpaus ¢ 0.75 mg/ml. TIpoaykuusra Ha HHOEKITHO3HOTO BHPYCHO
IIOTOMCTBO ce IToTHCcKa 10 98%.



10. Angelova, P., A. Hinkov, V. Tsvetkov, D. Todorov, K. Shishkova, D.
Dragolova, S. Shishkov, V. Kapchina-Toteva. 2018. Antiherpes virus activity of extracts from
Artemisia chamaemelifolia Vill. Compt. rend. Acad. bulg. Sci., Vol 72, No11, pp.1475-1483.
IF2018=0.251; SJR2018=0.21; Q2.

Abstract: Human alphaherpesvirus (HHV) type 2 is the causative agent of genital herpes.
The inhibitory effect of water and chloroform soxhlet extracts from the aerial parts of
Bulgarian plant Artemisia chamaemelifolia Vill. (Asteraceae) against the replication of HHV
type 2 strain BA (sensitive to acyclovir) and strain DD (resistant to acyclovir) was
investigated in vitro. Results from the antiviral experiments with water extract showed that
it achieved protection of the cell monolayer ~70% (for both used strains) according to
modified MTT test and inhibited production of infectious virus yield ~80% for strain BA
and ~70% for strain DD according to yield reduction assay. The inhibition was dose-related.
The water extract also exhibited weak virucidal activity in maximal nontoxic concentration.
The chloroform soxhlet extract had no effect on the replication of the two strains used, nor
did it affect the infectivity of extracellular virions.

Pe3tome: Human alphaherpesvirus (HHV) tun 2 ¢ nHpeknno3eH areHT nmpUYHMHSBAII
TeHHUTaJieH xeprec. B myOnukanusaTa ca MpeiCcTaBeHH Pe3yNTaTUTe OT M3CJIEIBAHETO Ha
edekTa Ha BOJIEH U XJIOPO(OPMEH COKCKIETHH €KCTPAKTH, MOJIYYSHH OT HAJA3EMHUTE YaCTH
Ha pacrennero Artemisia chamaemelifolia Vill. (Asteraceae), cripsimo peruinkaiusTa Ha
HHV tun 2 mam BA (uyBctBuTeneH kbM Acyclovir) u mam DD (pe3ucrenteH Ha
Acyclovir). [Ipu aHTUBUPYCHUTE TECTOBE BOJHUSAT CKCTPAKT IMocTUra ~ 70% NpOTEKIUs Ha
KJIETHYHHUAT MOHOCIOH (M 3a JABaTa M3MOJI3BaHM Iama) cbriiacHo Moauduuupanusit MTT
TECT U HHXUOMpPA IMTPOU3BOJICTBOTO HA HH(PEKITNO3HO BUPYCHO MOTOMCTBO ~ 80% 3a miam BA
u ~ 70% 3a mam DD. EdekrbT € go303aBucuM. BOIHUAT €KCTpakT MHposBsiBa ciadba
BHPYCOIIMIHA AaKTHBHOCT TIPHJIOXKEH B MaKCHMallHA HETOKCHYHA KOHIICHTPAITHUS.
XT0poOPMEHHUAT COKCKIIET EKCTPAKT HE IMOBIIMABA PEIUIMKANMATA HA BATA M3IIOJI3BAHU
mama, KakTo U MHPEKIIMO3HOCTTA HA N3BHHKICTHUYNUTE BUPHUOHH.

11. Hinkov A., Angelova P., Marchev A., Hodzhev Y., Tsvetkov V.,Dragolova D,
Todorov D, Shishkova K., Kapchina-Toteva V., Blundell R., Shishkov S., Georgiev. M., 2020.
Nepeta nuda ssp. nuda L. water extract: Inhibition of replication of some strains of Human
Alpha herpes virus (genus Simplex virus) in vitro, mode of action and NMR-based
metabolomics, Journal of Herbal Medicine (2020), doi:
https://doi.org/10.1016/j.hermed.2020.100334. 1F2020=1.554, SJR2020=0.483; Q2.

Abstract: Nepeta nuda L. has been used in traditional folk medicine for its diuretic, anti-
asthmatic, antioxidant, spasmolytic, sedative and analgesic properties (attributed to the
nepetalactones). In the present study, water extract from Nepeta nuda ssp. nuda L. was tested
in order to study its’ effect on the replication of Human Alpha herpes virus (HHV) type 1,
strain F (ACV-sensitive) and type 2, strain DD (ACV-resistant) in vitro. Toxicity was
measured at 48 h (CCsg = 7.35 mg/ml+0.06) and 72 h (CCso = 4.488 mg/ml+0.308) after
infection. The extract showed potent anti-herpesvirus activity in both antiviral tests
performed (MTT-based colorimetric assay and yield reduction assay). By the time the extract
was added, two experimental arrangements were applied. The antiviral activity increased
when water extract was added simultaneously with the inoculation of the cell monolayer
(ECs0 0f 0.66 mg/ml1+0.04 and 0.788 mg/m1+0.009 for the F and the DD strains, respectively,
measured via colorimetric assay). The I1Csg value was 0.181 mg/ml+0.073 and 0.0888
mg/ml+0.014 for the F and the DD strains, respectively, measured via yield reduction assay.




Unfortunately, selectivity for viral versus cellular molecular targets (SI) was low except for
the Sl values (40.60 and 82.77 for the F and the DD strains, respectively) obtained via the
yield reduction assay when water extract was added simultaneously with the inoculation of
the cell monolayer. In both types of antiviral assays water extract retained activity against
the ACV-resistant DD strain. The virucidal assay showed that water extract did not reduce
the infectivity of either of the strains used at a concentration equal to the maximum non-
toxic concentration. Therefore, the above-mentioned rise in the antiviral activity detected in
experimental settings when the extract was added immediately after inoculation is not due
to direct inactivation of the extracellular virions. Rather, it is due to interference with the
adsorption but not the penetration (according to the results of the conducted experiment).
The time of addition test demonstrated that the water extract continued to exhibit antiviral
activity even when added 10 h after infection. All these observations suggest that water
extract exibits its anti-herpesvirus activity by influencing both early (adsorption) and late
events of HHV replication. Metabolomic studies of the extract showed that the major
phenolic acids present in the extract include rosmarinic, chlorogenic, gallic, vanillic, caffeic,
protocatechuic, ferulic and cinnamic acids; while the presence of flavonoids was marked by
cirsimaritin, chrysoeriol, vanillin, rutin and quercetin.

Pe3tome: Nepeta nuda L. ce u3mon3Ba B TpaJuIIMOHHATA HAPOAHA MEIUIIMHA 3apa i CBOUTE
IUYpPETUYHH, AaHTHACTMATHYHH, AHTHOKCHIAHTHH, CIIa3MOJIUTUYHHU, CEJIaTUBHU U
aHAJITETMYHU CBOMCTBA (MPUIKMCBAHUW HAa HEMETalTaKTOHUTE). B HacTosmoTo m3cienBaHe
BOIHUAT ekcTpakT oT Nepeta nuda ssp. nuda L. Gerre TectBaH, 3a 1a ce npoy4u eheKThT My
BBPXY peIUIMKanusITa Ha yoBemku aida xeprneceH Bupyc (HHV) tun 1, mam F (ACV-
gyBcTBUTENEH) U THI 2, am DD (ACV-pesucrenTen) in vitro. TOKCHYHOCTTa ce M3MepBa
Ha 48 h (CCso = 7,35 mg/ml+0,06) u 72 h (CCsp = 4,488 mg/m1+0,308) cien undexiusra.
EXCTpakThT TOKa3a MOIIHA AHTUXEPIECBUPYCHA AKTHUBHOCT W IPH JABaTa IMPOBEICHU
anTHUBUpPYCHH TecTa (6a3upan Ha MTT konopuMeTprdeH aHalu3 M aHAIHU3 32 HaMaJIIBaHe
Ha ao6uBa). [lo Bpemero, Korato eKCTpakThT Oemie n00aBeH, Osxa TPHUIOKEHH [IBE
eKCIIepUMEHTAIHU MoApeadr. AHTHBHpPYCHATa aKTUBHOCT CE€ YBEJIMYaBa, KOTATO BOJAHUSIT
eKCTPAKT ce J00aBs €THOBPEMEHHO C MHOKYJalusATa Ha KiieTbuHusa MoHocoi (ECso o1 0,66
mg/ml+0,04 u 0,788 mg/ml+0,009 crorBeTHO 32 mamoBere F u DD, usmepenu upes
kojopumerpudeH ananu3). CroiiHoctra Ha ICso e 0,181 mg/ml+0,073 u 0,0888
mg/ml+0,014 croTBeTHO 3a mamoBere F u DD, uzmepenu upe3 aHanu3 3a HaMaisBaHe Ha
nobuBa. 3a ChXKaJeHHe, CEJIEKTHBHOCTTAa 32 BHUPYCHHU CIPSIMO KJIETHUHU MOJICKYISIPHH
mutienu (SI) Oerre Hucka, ¢ u3kIroYeHue Ha ctoiHoctute Ha SI (40,60 u 82,77 chOTBETHO
3a mamoBete F u DD), monyuenu upe3 aHayiM3a 3a HaMajsiBaHe Ha J0OMBa, KOTaTO BOJIHUSIT
eKCTpakT Oerle J00aBEH €IHOBPEMEHHO C MHOKYJIALMATa Ha KJIeTh4eH MOHocioi. U npu
7IBaTa BU/Ia AaHTUBHUPYCHH aHAJM3W BOJHHSAT SKCTPAKT 3ama3Ba akTUBHOCTTa cpenry ACV-
pesuctenTHUs DD maM. Bupynuanust aHanus nokasa, 4e BOAHHUST €KCTPAKT He HaMalsiBa
WHQPEKIIMO3HOCTTa HA HUTO €IUH OT IaMOBETE, M3MOI3BAaHH B KOHIICHTPAIWs, paBHA Ha
MaKCHUMaJTHaTa HeTOKCUYHA KOHIeHTpanus. Cie10BaTeaHo, TOPeClOMEHATOTO OBUIIIABaHE
Ha aHTUBHPYCHATA aKTUBHOCT, OTKPUTO B EKCTIEPUMEHTATHN YCIIOBHS, KOTATO €KCTPAKTHT €
nobaBeH BeJHara cliel MHOKYJalMsATa, HE C€ JBDKM Ha JUPEKTHO WHAKTHUBUpPAHE Ha
M3BBHKJIETHYHUTE BUPHOHH. [10-CKOpO Ce ABIKK Ha BB3ACHCTBUE HA acOpOIUsITa, HO HE U
Ha MPOHUKBAHETO (CIOpPE]] pe3yATaTUTe OT MPOBEIECHHS eKCIIepUMEHT). TecThT 3a BpeMeTo
Ha J00aBsHE TOKa3a, Y€ BOJHHUAT EKCTPAKT MPOABDKaBa Ja MpOSBSIBa AHTUBUPYCHA
aKTUBHOCT JIOpH KoraTo ce no6asu 10 yaca crnen uHdexnusra. Benuku te3um HabmoaeHUs
MpeJIoaraT, 4¢ BOJHUAT €KCTPAKT MPOSIBSIBA CBOSITA aHTHXEPIIECBUPYCHA aKTHBHOCT Upe3
MOBJIMSIBAHE KAaKTO HA paHHUTE (a7copOIIns), Taka U Ha KbCHUTE CHOUTHS Ha PETIIMKAIUATA
Ha HHV. MeraboioMHuTe M3ceBaHNs Ha €KCTPaKTa MOKa3BaT, 4Ye OCHOBHUTE ()EHOJIHU



KHCEJIMHH, NPUCHCTBAILM B E€KCTPaKTa, BKIIOYBAT PO3MApUHOBA, XJIOPOIE€HHA, rajoBa,
BaHWJIOBA, KadeeHa, MPOTOKATEXYHHOBA, (epyIHMHOBA M KaHEJIEHAa KHUCEIUHM; JIOKATO
HAJINYMETO Ha (UIABOHOUU CE€ CBBP3Ba C LIUPCUMAPUTUH, XPU30€PHUOJI, BAHWINH, PYTHH U
KBEPLICTHH.

12. Chuchkov K., R. Chayrov , A. Hinkov, D. Todorov, K. Shishkova, I. G.
Stankova. 2020. Modifications on the heterocyclic base of ganciclovir, penciclovir, acyclovir
- syntheses and antiviral properties, Nucleosides, Nucleotides & Nucleic Acids, 39:7, 979-
990. 1F2020=1.381, SIJR2020=0.27; Q3.

Abstract: Esters of the antiherpetic drugs ganciclovir, penciclovir with the bile acids (cholic,
chenodeoxycholic and deoxycholic) and amino acid esters of acyclovir were generated and
evaluated for their in vitro antiviral activity against herpes simplex viruses type 1 and type
2 (HSV-1, HSV-2). The antiviral assays demonstrated that modified analogs of ACV and
PCV are less active compared to the initial substances against HSV-1and HSV-2. CCso for
ganciclovir-deoxycholate corresponded to the CCso of the other analogs and its activity is
lower than ganciclovir. Obtained results show that tested modification do not improve
bioavailability of nucleoside analogs in cells.

Pe3srome: I'enepupann ca ecrepu Ha AHTUXEPIECHUTE JIEKAPCTBA TaHIUKIOBUD U
MEHIUKIOBUDP C JKJIBbUHU KHCEIMHHU (XOJIeBa, XEHOJIEOKCUXOJIEBA U JI€30KCHUXOJIEBA) U
AMHUHOKHCEIIMHHU €CTepH Ha al[MKJIOBUP, KAaTO € OpeiesieHa TAXHaTa IN VItro aHTUBHpYyCHA
aKTHBHOCT cpelly BHpycH Ha xeprmec cumiuiekc tan 1 u tum 2 (HSV-1, HSV-2).
AHTUBUPYCHUTE aHAJIM3H MOKa3BaT, 4e Moauduuupanure anano3n Ha ACV u PCV ca no-
MaJIKO aKTHBHHM B CpaBHEHHUE ¢ reHepuuHute BemecTBa cpeury HSV-1 u HSV-2. CCsp 3a
TaHIMKIOBUP-/e30KcuxonaT cboTBeTcTBa Ha CCsp Ha ApyruTe aHajio3d M HErorara
AKTUBHOCT € MO-HUCKA OT TaHIMKIOBUp. [lomydyennure pe3ynraTtu nmokaspar, 4e TeCTBaHATa
MoauduKaIms He Moa00psiBa OMOHATMYHOCTTA HA HYKJICO3UJIHUTE aHAJIO3U B KIETKHUTE.

13. Shishkova, K., I. Tsekov, R. Popov, S. Shishkov, and Z. Kalvatchev. 2022.
Research of the Genetic Diversity of TT Viruses in Bulgaria. Compt. rend. Acad. bulg. Sci.,,
75, 11, 1680-1686. 1F2021=0.326; SIR 2021=0,194; Q3.

Abstract: Torque teno viruses (TTVs) are a member of the newly formed family
Anelloviridae and contain single stranded circular DNA genome. It is believed that these
viruses chronically infect people of any age, yet it is not clear what is their pathogenic
potential. Our previous research has shown spread of TT viruses at least 61.87% in
voluntary blood donors, 62.74% in patients with respiratory diseases, 65.21% in cases of
hepatitis, 62.96% in unknown cases of pathology, 66.66% in patients with brain tumour
and 64.28% in patients with renal transplantation. It was the first report demonstrating TT
viruses in Bulgaria. The purpose of this work is identification of the main genotypes of TT
viruses circulating in Bulgaria. The original viral DNA was isolated from blood samples
from clinically healthy blood donors, a HBsAg positive sample and a patient with
unexplained febrile condition. Phylogenetic tree analysis shows that most of our sequences
are genetically related, highly correlated, and fall into a single cluster. The analysis shows
that they are close relatives and most likely have a common ancestor. Part of the sequences
could also be aseparate cluster or the start of a new clone within that cluster, together with
the reference sequences clustered by literature data in genotype 1.



Pe3tome: Bupycute Torque teno (TTV) ca unenHoBe Ha HOBOC(POPMUPAHOTO CEMEHCTBO
Anelloviridae u cpabppxar eqaoBeprxer Kpbr'ea JJHK renom. Cumsra ce, ye Te3u BUPYCH
XPOHHUYHO 3apa3siBaT XOpa OT BCAKAKBA Bb3PACT, HO HE € SICHO KaKbB € TEXHUST IIATOI€HEH
noreHuuman. Hammre npenuinHy u3cienBaHus MoKas3Bar pasnpocrpanenue Ha 1T Bupycu
He mo-Maiko 61,87% mnpu nobpoBomHM KpbBomaputenu, 62,74% mnpu NaUEHTH C
pecnipaTopHu 3a0omnsBanus, 65,21% npu cirydan Ha xenatuT, 62,96% Mpu HEU3BECTHH
ciy4yau Ha mnarosiorusi, 66,66% mnpu mauueHTH ¢ Mo3bueH Tymop U 64,28% % mpu
nanueHTH ¢ ObOpeyHa TpaHcIutaHTanusa. ToBa € mbpBUaTa cratus, neMmoncrpupama TT
Bupycu B bobarapus. llenra nHa HacTtosmara pabota € uaeHTU(UIIMpaHe HA OCHOBHUTE
reHoTunoBe Ha nupkyaupamure B beiarapus TT Bupycu. Opurunannara BupycHa JIHK e
M30JMpaHa OT KPbBHU MTPOOH OT KIIMHUYHO 3/IpaBu KpbBoaaputenu, HBsAg nonoxutenna
npoba v MalueHT ¢ HeOOSICHUMO (eOPHITHO ChCTOSHUE. AHATU3BT HAa (PUIOTCHETUYHOTO
JBPBO IMOKAa3Ba, Y€ MOBEYETO OT HAIIMTE IOCJIEIOBATEIHOCTH Ca T'€HETUYHO CBbp3aHH,
CHJIHO KOPEJIHMpaHH W TONajaT B €IUH KIIbCTEp. AHAJIM3BT MOKa3Ba, 4ye T€ ca OJM3KHU
POIIHUHU U Ha-BEPOSITHO UMAT 001 IpapoauTell. YacT OT Mocieq0BaTeTHOCTUTE MOTaT
CBIIO J1a ObJAT KAaTO OT/IEJICH KIIbCTEP MIIK J]a Ca HA4aJIOTO HA HOB KJIOH B PAMKHUTE HA TO3U
KI'bCTEP, 3a€qHO C pedepeHTHUTE MOCIEeNOBATEIHOCTH, TPYINUPAHU IO JIUTEPATypHU
AHHU B T€HOTHII 1.

14. Tsvetkov, V., A. Hinkov, D. Todorov, E. Benova, I. Tsonev, T. Bogdanov, S.
Shishkov & K. Shishkova. 2020. Effect of Plasma-Activated Medium and Water on
Replication and Extracellular Virions of Herpes Simplex Virus-1. Plasma medicine, 10, 1, 15-
26. DOI: 10.1615/PlasmaMed.2020033626. SJR2020=0.228; Q3.

Abstract: We use a surface-wave sustained discharge (SWD) in argon at atmospheric
pressure (using a plasma torch) in these experiments. The plasma torch is sustained using
a 2.45-GHz electromagnetic wave with applied microwave powers of 13, 15, and 20 W. At
these discharge conditions, the length of the plasma torch outside of the quartz tube is ~1—
1.5 cm, and the gas plasma temperature does not exceed 40°C. This allows direct treatment
of samples using the active zone of the discharge. In the cytotoxicity study, only two of the
experimental settings achieve up to 50% survival of the cell monolayer after adding
plasma-treated medium. Examining the effect of the plasma torch treatment media on
herpes simplex virus-1 replication, we found that none of the applied experimental assays
show significant protection on the cell monolayer. In a study of the virucidal action of a
plasma-treated viral suspension diluted with sterile water at a ratio of 1:2 that was treated
for 300 s at 13-W wave power, a decrease in the viral sample titer occurred unlike in the
1.67 log10 control. Using optical emission spectroscopy, we found that OH intensity
increases at the contact point between plasma and the water surface. Intensity of NO-y also
increases to the contact point with applied power. We also monitored the amount of
peroxide radicals in plasma-treated water and nutrient medium in the presence of lucigenin.

Pesrome: B Te3u ekcriepuMeHTH M3I0JI3BaMe MPOABIDKUTENEH pa3ps] Ha MOBbPXHOCTHA
BbiaHa (SWD) B apron npu atmocepHO HansiraHe (C MOMOUITAa Ha IJIa3MEHa TOpeliKa).
[Inazmenara ropesnka ce noJabpka ¢ IOMOLITA Ha €JIEKTPOMAarHuTHa BbJIHA C 4yecTtoTa 2,45
GHz ¢ npunoxxern MUKpOBBIHOBH MoIHOCTH OT 13, 15 u 20 W. Ilpu Te3u ycnoBus Ha
paspexiaHe IbJDKMHATA Ha TIa3MeHaTa Topeika U3BbH KBaploBaTa Tpsba e ~1-1,5 cm, a
TeMmmepaTypara Ha ra3oBara masma He Hajasumasa 40°C. ToBa mo3BoJiIBa JTUPEKTHO
TpeTUpaHe Ha MpoOHUTEe C MOMOIITAa Ha aKTMBHATa 30HA Ha pa3psaa. B msciensanero 3a
LUTOTOKCUYHOCT CaMO JIBE€ OT EKCIIEpUMEHTAHUTe HacTpoiiku mocturatr go 50%
olLlesIBaHE Ha KJIETBYHUS MOHOCJIOHN ciell no0aBsHE Ha TpeTHpaHa C Ijla3Ma cpefa.
W3cnenBaiiku eexra Ha cpefaTta 3a TpeTUpaHe ¢ MJIa3MEHa TOpesika BbpXY peIInKalusTa
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Ha XepHec CHUMIUIEKC BUpyc-l, OTKpHXMe, Y€ HHUTO €IUH OT MPUIOKEHUTE
eKCIIEpUMEHTAJIHU aHAIN31 HE MOKa3Ba 3HAUUTEIHA 3alIUTa BbPXY KJICThYHUS MOHOCIIOMN.
[Ipu u3cnenBane Ha BUPYLUIHOTO JACHCTBHE HAa TPETUPaHa C IJla3Ma BUPYCHA CYCIIEH3HUs,
paspezieHa CbC CTEpUIIHA BOJIA B CbOTHOLIEHUE 1:2, KOSTO € TpeTHpaHa B IPOABIKEHUE Ha
300 s mpu MomHOCT Ha BbJIHaTa 13 W, ce Habm01aBa HaMasIsiBaHEe Ha TUThPA Ha BUPyCHATA
mpoba ot 1,67 logl0 3a pa3nmuka koHTposiata. M3mon3Bailku ONTHYHA EMUCHOHHA
CIEKTPOCKOMUs, OTKpUXMe, 4ye MHTeH3UTeThT Ha OH ce yBennuaBa B TOUKaTa HA KOHTAKT
MEXy IJ1a3mMaTa ¥ BojJHaTa noBbpxHocT. UHTen3uTeTsT Ha NO-y ChILIO ce yBennuaBa J10
KOHTaKTHaTa TOYKa C TMpuioXkeHa MomHocT. Hue cpmo Taka HaOnIrogaBaxMe
KOJIMYECTBOTO TIEPOKCUIHH PaIMKAIH B IJIa3MEHO 00paboTeHa BOJIa M XpaHUTEIHA cpelia
B IIPUCHCTBUETO HA JYIUTCHUH.

15. Tsvetkov, V., D. Todorov, A. Hinkov, K. Shishkova, L. Velkova, A. Dolashki,
P. Dolashka, S. Shishkov. 2021. Effect of extracts of some species from Phylum Mollusca
against the replication of Human Alphaherpesviruses. Bulgarian Chemical Communications,
53, Special Issue-A, 66—72. 1F2021=1.554, SIR2021=0.168; Q4.
Abstract: In the present study, hemolymph from Rapana venosa (hRv), Helix lucorum (HI)
and Eriphia verrucosa (hEv), mucus from Helix aspersa (Ha) and structural subunit a-HaH
from hemocyanin of H. aspersa (sHa) were tested against replication of antiviral drugs
acyclovir (ACV) sensitive strain F and BA of human alphaherpesvirus type 1 and type 2 in
vitro. All six extracts showed no anti-herpesvirus activity using an MTT-based colorimetric
assay to detect inhibition of Human Alphaherpesviruses (HHV) replication. In a virus
analysis, the six extracts tested reduced the infectivity of both viruses from the two strains
used to varying degrees and applied at maximum non-toxic concentrations. Fractions from
hemolymph from R. venosa (MW 30-100 kDa) and from E. verrucosa (MW 3-100 kDa)
showed the highest activity (over 99% inhibition of extracellular virions infectivity by first
and second type of viruses respectively), sufficient to be considered pharmacologically
significant. Hemolymph from R. venosa and E. verrucosa and mucus from H. aspersa have
little effect on the adsorption of BA strain of human alpha herpesvirus type 2, and strain F
of the HHV 1. The effect on the first type being more pronounced.
Pe3ome: B HacrosmoTo u3cienBaHe ca tecTBaHM xemonuMda oT Rapana venosa (hRv),
Helix lucorum (HI) u Eriphia verrucosa (hEv), ciny3 ot Helix aspersa (Ha) u crpykrypHa
cyoenununa o-HaH or xemormmanun ot H. aspersa (sHa) copsmo pemnmkanus Ha
YYCTBUTEIHM Ha aHTUBUPYCHOTO JjekapcTBo auukioBup (ACV) mamoe F u BA Ha
voBellky anpaxeprec Bupyc Tum 1 u tum 2 in Vvitro. U mectre ekcTpakTa He MOKa3BaT
aHTUXEPIECBUPYCHA aKTUBHOCT, M3M03Baiiku 0azupad Ha MTT KoJopuMeTpudeH aHalln3
3a OTKpMBaHE Ha MHXMOMpaHE Ha peIuIMKalusATa Ha JoBemkH andaxepnecsupycu (HHV).
[Ipu BupyceH aHanu3 1IECTTE€ TECTBAHU €KCTpaKTa HaMassBaT MH(EKIIMO3HOCTTAa Ha JBaTa
BUpYyCa OT ABATa HM3MOJ3BAHU IMaMa B pPa3jIfdHa CTCIICH U INPHUIIOKCHU B MAKCUMAJIHH
HETOKCHYHHU KOHIIeHTpanuu. Opaknuure oT xemonumda ot R. venosa (MW 30-100 kDa) u
ot E. verrucosa (MW 3-100 kDa) moka3BaT Haii-BicOKa akTUBHOCT (HaJ 99% HHaKTHUBUpaHE
Ha I/IHCbeKI_[I/IOSHOCTTa Ha M3BBHKIICTBYHUTC BUPHUOHU CHOTBCTHO OT II'BPBHU W BTOPU THIL
BI/IpyCI/I), J0CTaTh4HA Ja C€ CHUTAT TC 3a (I)apMaKOJ'IOFI/I‘-IHO 3HA4YUMHU. XCMOHI/IM(I)aTa ot R.
venosa, u E. verrucosa u ciy3ta oT H. aspersa uMar ManbK epeKkT BbpXy aacopOuusTa Ha
BA mam Ha yoBemkus anda xeprneced Bupyc tin 2 u maM F va HHV 1. EdektsT BBpXY
IIbPBU THUII € ITO-U3PA3CH.

16. Petrova, D., U. Gas$ié, L.Yocheva, A. Hinkov, Z. Yordanova, G. Chaneva , D.
Mantovska, M. Paunov, L. lvanova, M. Rogova, K. Shishkova, D.Todorov, A.Tosheva, V.
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Kapchina-Toteva, V.Vassileva, A. Atanassov, D. MiSi¢, G. Bonchev and M. Zhiponova. 2022.
Catmint (Nepeta nuda L.) Phylogenetics and Metabolic Responses in Variable Growth
Conditions.  Front.  Plant  Sci.  13:866777.  doi:  10.3389/fpls.2022.866777.
https://doi.org/10.3389/fpls.2022.866777. 1F2021=6.627, SIR2021=1.359; Q1.
Abstract: Nepeta nuda (catmint; Lamiaceae) is a perennial medicinal plant with a wide
geographic distribution in Europe and Asia. This study first characterized the taxonomic
position of N. nuda using DNA barcoding technology. Since medicinal plants are rich in
secondary metabolites contributing to their adaptive immune response, we explored the N.
nuda metabolic adjustment operating under variable environments. Through comparative
analysis of wild-grown and in vitro cultivated plants, we assessed the change in phenolic and
iridoid compounds, and the associated immune activities. The wild-grown plants from
different Bulgarian locations contained variable amounts of phenolic compounds manifested
by a general increase in flowers, as compared to leaves, while a strong reduction was
observed in the in vitro plants. A similar trend was noted for the antioxidant and anti-
herpesvirus activity of the extracts. The antimicrobial potential, however, was very similar,
regardless the growth conditions. Analysis of the N. nuda extracts led to identification of 63
compounds including phenolic acids and derivatives, flavonoids, and iridoids.
Quantification of the content of 21 target compounds indicated their general reduction in the
extracts from in vitro plants, and only the ferulic acid (FA) was specifically increased.
Cultivation of in vitro plants under different light quality and intensity indicated that these
variable light conditions altered the content of bioactive compounds, such as aesculin, FA,
rosmarinic acid, cirsimaritin, naringenin, rutin, isoquercetin, epideoxyloganic acid,
chlorogenic acid. Thus, this study generated novel information on the regulation of N. nuda
productivity using light and other cultivation conditions, which could be exploited for
biotechnological purposes.

Pe3rome: Nepeta nuda (korerika MeHTa; Lamiaceae) e MHOTOrOIUIITHO Jie4eOHO pacTeHHE ¢
IMpOoKo reorpadceko pasnpocrpanenue B EBpona u Azus. ToBa uscieqBane xapakrepusupa
TakcoHOMHuHara no3uiws Ha N. nuda, m3non3saiiku Texuonorus 3a JJTHK Gapkoaupane 3a
obpBU OBT. THH KaTo JeyeOHHUTE pacTeHHs ca OoraTd Ha BTOPUYHU METAOOJIUTH,
JONPUHACSILM 32 TEXHUs aJalTHBEH UMYHEH OTTOBOp, HUE HM3ClieIBaXMe MeTaboJInTHaTa
kopekiust Ha N. nuda, neicTBama npu MpOMEHIMBU cpeau. Upe3 cpaBHHUTENICH aHAIU3 Ha
JMBO OTIJICKIAHW W IN VItr0 KyJATHBHpAaHU pAacTCHUS, HHUE OIEHMXME MpPOMsHATa BbHB
(eHoMHUTEe W HPUAOUTHUTE CHEAMHEHHUS W CBBP3aHUTE C TAX HMMYHHU JEHHOCTH.
JluBopacTAIIKTE paCTEHUs OT Pa3IMuHU MecTa B bbarapus cbabppikaT pa3IMuHu KOJIMUYECTBA
(eHOJIHN CheUHEHMS, IPOSBSIBAILN CE C OOIIO yBEJIMYEHHE Ha IIBETOBETE B CPABHEHUE C
JMCTaTa, JOKaToO CHIIHO HaMalieHHWe ce HaOmogaBa mpu in Vitro pacrenumsita. [lomoOHa
TEHJCHIMSI ce HaOylo/aBa NpPH AHTUOKCUAAHTHATA M AaHTHUXEpIleCHaTa AaKTHMBHOCT Ha
eKCTpaKTUTe. AHTUMUKPOOHMAT IMOTEHIMal o0aue € MHOIo MOJ00€H, HE3aBUCHMO OT
YCIIOBHSITA HA pacTeK. AHAMM3BT Ha ekcTpakTuTe oT N. nuda goBeie 10 HACHTHOUITHPAHETO
Ha 63 CbeIMHEHUS, BKIIOYUTEIHO (DEHOTHH KHUCEIMHU U TPOU3BOJHM, (JIABOHOUAU U
upunonau. KoinuecTBEHOTO OompeAessiHe Ha ChIbPKAHUETO Ha 21 IeNeBU ChEeIUHEHUS
MOKa3Ba TAXHOTO O0II0 HAMaJIeHHEe B €KCTPAKTUTE OT in Vitro pacTeHus U caMmo (epyrioBara
kucenuna (FA) e yBenndena. Kyntuupanero Ha in VIitro pacteHus py pa3iInyHO Ka4eCTBO
U MHTEH3UTET Ha CBETJIMHA NIOKAa3Ba, Y€ TE3U NPOMEHJIMBU CBETIMHHU YCIIOBUS IIPOMEHST
ChJIbP’KaHUETO HAa OMOAKTUBHU ChEeIUHEHMs, KaTo ecKynuH, FA, po3mapuHoBa KuceluHa,
LUPCUMAPUTHH, HApUHI€HWH, PYTHUH, WM30KBEPLETUH, EMUIC30KCHWIOIaHOBA KHCEIIMHA,
XJIOpOreHoBa KucenuHa. [1o To3u HauMH TOoBa Mpoy4BaHe reHepupa HOBa MHQpOpMAIHs 3a
perynupaneTo Ha npoaykruBHocTTa Ha N. nuda ¢ moMornTa Ha CBETJIMHA U APYTH YCIOBUS
Ha KyJTUBHpaHEe, KOUTO MOTaT /a ObJ1aT U3I0JI3BaHH 32 OMOTEXHOJOTUYHH LIETH
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17. Todorov, D., V. Tsvetkov, A. Hinkov, K. Shishkova, S. Shishkov, D. Pavlova,
& D. Mantovska. 2022. Effect of the soil type over the antiherpes activities of Teucrium
chamaedrys. Fresenius environmental bulletin, 31(9), 9831-9838. 1F2021=0,61, SIR2021=0.182;
Q4.
Abstract: Soil composition is one of the most important factors determining the metabolism
of the plant life and from that - the amount of the active molecules - influencing the antiviral
activity of the extracts. Our study tries to quantify its influence over the antiviral effect of
the plant Teucrium chamaedrys L. over the human pathogen human alphaherpes virus. To
get wider scope, our specimens have been collected from eastern Rhodope Mountain, Rila
mountain and Sofia region - getting in our specter of research both mountain and lowland
climate and serpentine, silicate and calcareous soils. The most active extracts are - the
chloroform soxhlet extract from the region of Dobromirtzi village - inactivating extracellular
virions of HHV-2 up to 99,57% and methanol thermostat one from the same region with
more than 99,99% activity. The influence over viral replication cycle is weak, with most
active extract have selective index just 1,87. As a result of the conducted experiments we
suggest may influence the antiviral activity of T. chamaedrys populations in comparison to
non-serpentine populations. This underlines the need to control the origin of the medicinal
plants when used to test for antiviral activities.

Pesrome: CncTaBbT Ha MmoyBaTa € €IWH OT Hall-BaXHUTE (AaKTOpPH, ONPEEIIAIIN
MeTa0o0IM3Ma Ha paCTEHUATa U OT TOBA - KOJIMYECTBOTO HA AKTUBHUTE MOJIEKYJIH, BIHMSICLIH
BBPXY AHTHBHpYCHAaTa aKTUBHOCT Ha eKCTpakTuTe. Hamero mpoydBaHe ce ommTBa aa
OIpe/eNiy KOJIMUYESCTBEHO BIMSHUETO BbPXY aHTHBUPYCHHSI €pEeKT Ha pacTeHUETo Teucrium
chamaedrys L. BbpXy 4YOBEIIKHs TATOTCH - YOBCIIKU ajdaxeprec BUPYC. 3a Jia MOIydrM
MO-IIMPOK 00XBAT, HAIIUTE €K3EMIUIIPU ca CbOpaHu oT u3rounure Pononu, Puna mianuna
u Coduiicka obyact, Monajaikyu B HAIIUS CTIEKTHP OT U3CJICIBAHMS KaKTO Ha TJIAHUHCKHS,
Taka U Ha paBHUHHHUS KJIMMAaT U CEpIIEHTMHOBUTE, CWJIMKATHU U BapoBUTH nouBu. Haii-
aKTUBHUTE EKCTPAaKTH ca XJOPO(QOPMHHMSIT COKCIETOB EKCTPakT OT pailoHa Ha C.
Jlo6poMupLM, MHAKTUBHpAL] eKcTpauerynapHure Bupuonn Ha HHV-2 no 99,57% wu
METaHOJIOB TEPMOCTAT €KCTPAKT OT CHIIMS pailoH ¢ Hax 99,99% axtuBHOCT. BnustHueTo
BBPXY LIMKBJIa Ha BUPYCHA PEIUIMKalUA € c1a0o, KaTo MOBEYETO aKTUBHU €KCTPAKTH UMaT
CEeNIeKTUBEH MHAEKC camo 1,87. B pe3ynraT Ha mpoBeJeHUTE eKCIIEPUMEHTH TIpe/rioIaramMe,
4ye MoyBaTa MOXKE Ja MOBJUSE HAa AaHTUBMPYCHATa AaKTUBHOCT HA MOMYyJalUUTe Ha .
chamaedrys B cpaBHeHHME C HE-CEpIIEHTHHOBUTE TOMyjaluu. ToBa TMoOaYepTaBa
HE00X0AMMOCTTa OT KOHTPOJI Ha MPOU3X0/1a Ha JIeUeOHNUTE pacTeHUs, KOraTo Ce U3I0I3BaT
3a TeCTBaHE 32 aHTUBUPYCHU JICHCTBHSL.

18. Hoxha, R.; Todorov, D.; Hinkov, A.; Shishkova, K.; Evstatieva, Y.; Nikolova,
D. In Vitro Screening of Antiviral Activity of Lactic Acid Bacteria Isolated from Traditional
Fermented Foods. Microbiol. Res. 2023, 14, 333-342. https://doi.org/
10.3390/microbiolres14010026 1F2022=1.5, SJR2019=0.113, O4.

Abstract: Studies of newly isolated strains of lactic acid bacteria (LAB) are a good basis for
expanding the potential for their applications in functional foods, probiotic food
supplements, and other probiotic products. They exhibit various functional properties,
including such with antiviral activity. Probiotic strains can manifest their antiviral effects by
various mechanisms, including direct interaction with viruses, production of antiviral
compounds, or immune system modulation. Ten newly isolated LAB strains from traditional
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fermented food products have been tested for the determination of their antiviral activity.
This study was performed to evaluate the effect of cell-free supernatants (CFSs) from the
studied strains for the effect on viral replication of Human alphaherpesvirus—HHV-1 and
HHV-2 as well as for direct virucidal activity. The CFSs of the LAB strains were used in
non-toxic concentrations of 25%, 6.25%, and 1.6%. No direct virucidal activity was
observed in tested CFSs, but five of the strains observed a well-defined effect of viral
replication inhibition with the selective index (SI) from 4.40 to >54. For two of these five
strains, Lactobacillus delbrueckii subsp. Bulgaricus KZM 2-11-3 and Lactiplantibacillus
plantarum KC 5-12 strong activity against HHV-2 with a selective index (SI) over 45 was
detected, which is a good basis for further research.

Pe3tome: M3cnenBannsiTa Ha HOBOM30JIMPAHH IaMOBE Ha MileqHOKucenu Oakrepun (MMK)
ca 1o0pa OCHOBA 3a pa3MIUpPsSIBaHE HA TOTEHITMAJIA 33 TPHIIOKECHUETO UM BbB ()yHKIIMOHAITHH
XpaHd, TPOOMOTUYHHM XPAHUTETHU M00aBKM W JPYrH NPOOMOTUYHH NPOAYKTH. Te
MPOSIBSABAT Pa3IMYHU (YHKIMOHAIHHM CBOWMCTBA, BKJIFOUUTEIHO TAaKWBa C aHTUBUPYCHA
aKTUBHOCT. [IpoOMOTHYHHTE IIaMOBE MOTAT J1a TIPOSIBAT CBOMTE AaHTUBUPYCHH e(heKTH Upe3
pa3IMYHU MEXaHU3MHU, BKIFOUUTEIHO TUPEKTHO B3aMMOJICHCTBHE C BUPYCH, POU3BOICTBO
HAa AaHTUBHUPYCHU CBHEAWHCHHUS WJIM MOJYyIMpaHe Ha HWMyHHara cucrema. [lecer
HoBom3oJmpanu LAB mama oT TpajulMOHHU (EpMEHTUpAIH XPAHUTEIHU MPOIYKTU Ca
TECTBAaHM 3a OINpEJACIsIHE Ha TAXHATa AHTUBUPYCHA aKTUBHOCT. ToBa mpoy4BaHe e
MPOBEJICHO, 3a Ja ce omeHu epekTbT Ha Oe3kierbunutTe cynepHarantu (CFSs) ot
W3CIEBAaHUTE MIaMOBE 3a e(eKTa BBPXY BHPYCHATa pEIUTUKAIMs Ha YOBCIIKHTE
andaxepnecsupycu - HHV-1 u HHV-2, xakto u 3a qupektHara pupyuuaHa aktuHocT. CFS
Ha LAB mjamoBeTe ca M3MoJi3BaHU B HETOKCUYHH KOHIIEHTpauuu oT 25%, 6,25% u 1,6%.
He e HaOmonaBana npsika BUpynuHa akTuBHOCT nipu TectBanu CFS, HO meT ot niamoBete
HabmomaBar noOpe neduHupan edekT Ha WHXHOMpaHE HA BHPYCHATA PEIUIMKALUS ChC
cenektuBeH uHaeKC (SI) ot 4,40 m0 >54. 3a 1Ba ot Te3u et mama - Lactobacillus delbrueckii
subsp. Bulgaricus KZM 2-11-3 u Lactiplantibacillus plantarum KC 5-12 e ycranoBeHa
cunHa aktuBHOCT cperty HHV-2 cbe cenextusen unnexc (SI) Hax 45, koeto e 100pa ocHOBa
3a TI0-HATATBIITHU U3CIICIBAHUSI.

19. Shkondrov, A., A. Hinkov, V. Cvetkov, K. Shishkova, D. Todorov, S. Shishkov,
|. Stambolov, K. Yoncheva & |. Krasteva. 2023. Astragalus glycyphyllos L.: antiviral activity
and tablet dosage formulation of a standardized dry extract. Biotechnology & Biotechnological
Equipment, 37, 1, 2221752, https://doi.org/10.1080/13102818.2023.2221752. 1F2022=1,762,
SJR2022=0.317; Q3.

Abstract: Astragalus glycyphyllos L. is widely used in Bulgarian folk medicine. Extracts
from this plant have antiproliferative, antitumor and immune stimulating effects in vitro and
in vivo. The aim of this study was to examine the potential antiviral activity of a standardized
extract from the aerial parts of the plant and to formulate it in a suitable dosage form. A dry
extract was obtained, and its phytochemical composition was determined by ultra-high-
performance liquid chromatography— high resolution electrospray ionization mass
spectrometry (UHPLC-HRESIMS). The extract contained flavonoids and predominantly
saponins. 17(R),20(R)-3p,6a,16p-trihydroxycycloartanyl-23-carboxylic acid 16-lactone 3-
O-B-D-glucopyranoside was used as a reference for quantitation. The extract had 3%
saponins. The antiviral activity of the extract was tested against Simplexvirus humanalpha
type 1 (acyclovir sensitive) and 2 (acyclovir resistant) in vitro. Between 60% and 70% of
protection was reached against both virus strains when the extract (at the maximal non-toxic
concentration of 0.6 mg/mL) was added simultaneously with and 1 h after Madine and Darby
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bovine kidney cell inoculation. The extract was also tested in combination with acyclovir
only against Simplexvirus humanalpha type 1 in vitro. Further, the lyophilized extract was
mixed with appropriate excipients aiming to prepare tablets via direct compaction. The
optimized tablets fulfilled the requirements of the pharmacopoeia for disintegration and
friability. Thus, the study demonstrated the possibility to formulate a standardized extract of
A. glycyphyllos in tablets and their potential for adjuvant antiviral application in further trials.

Peswome: Astragalus glycyphyllos L. namupa mmpoko npusioxeHue B ObJrapckara HapoiHa
MeaunrHa. EKkcTpakTuTe OT TOBa pacTeHHe UMaT aHTUIPOJM(epaTuBeH, MPOTUBOTYMOPEH
¥ IMyHOCTHMYJIUpaI eekt in Vitro u in vivo. Lenta Ha ToBa mpoy4BaHe € Ja ce U3CieaBa
MOTEeHIIMAJIHATa aHTHUBUPYCHA aKTUBHOCT HA CTAaHJAPTU3UPAH EKCTPAKT OT HAJ3eMHHUTE
YacTH Ha PACTEHHETO U Ja ce GopMynupa B MOIXOsma Jo3upana Gopma. beme nomyden
CyX EKCTPAaKT M HEroBUST (UTOXMMHUYEH CHCTaB Oellle ompeiesieH 4pe3 YITPAaBUCOKO
eeKTHBHA TeyHa Xpomarorpadus — eNeKTPOCIpel HOHM3Mpala MacCIeKTPOMETPHUS C
Bucoka pazgenurenHa crnocodHoct (UHPLC-HRESIMS). ExcTpakThT chbabpika
¢dmaBoHouaM u npeauMuo canoHuHH. 17(R),20(R)-3,60, 1 63-Tpuxu1poKCHITMKIOApTAHHII-
23-kapOokcuioBa kucenuHa 16-makTtoH 3-O-B-D-rmrokonupaHo3uj ce H3MOJ3Ba KaTo
€TAJIOH 3a KOJMYECTBEHO ompejensHe. EKcTpakrbT cbabpxka 3%  camnoHUHWU.
AHTHUBHpYCHATa aKTUBHOCT Ha €KCTpaKTa € TecTBaHa cperry Simplexvirus humanalpha tun
1 (4yBCTBUTENCH KbM AIIMKIOBUP) U TUI 2 (PE3UCTEHTECH KbM allMKIOBHP) IN Vitro. Mexy
60% u 70% 3amuTa Oele MOCTUTHATA CPEIly JABaTa BUPYCHU Iama, KOTaTO €KCTPAKTBHT
(mpm MakcuMaHa HeTOKCHYHA KoHIeHTpamus oT 0,6 mg/mL) 6eme 106aBeH eTHOBPEMEHHO
c u | yac crnen WMHOKylIanmusaTa Ha TroBexau OnOpeunu kietku Ha Madine u Darby.
EXCTpakThT CBINO € TECTBaH B KOMOWHAIUS C aMKJIOBHP caMo cpemry Simplexvirus
humanalpha tun 1 in vitro. OcBeH ToOBa, JHOPHUIM3HPAHUAT EKCTPAKT CE€ CMECBa C
MOJXOASIIN EKCIUIMHUEHTH C IeJ TMoJydaBaHe Ha TaOJeTKH 4Ype3 JUPEKTHO INPECcCOBaHE.
OnTumu3upanuTe TaOJEeTKH OTTOBApAT HA U3UCKBAHMATA Ha (papmakomesTa 3a pasmaj U
porimBOCT. [0 TO3M HAUMH IPOYYBAHETO IEMOHCTPHpPA B3MOKHOCTTA 32 (hopMyIHpaHe Ha
crangaptusupad ekctpakt ot A. glycyphyllos B TabneTkn u TeXHHUs MOTEHIHAT 32
QIFOBAaHTHO aHTUBUPYCHO MPIIOKCHUE B TIO-HATATHIIHU OITHTH.

20. Shishkova, K., R. Gergova, E. Tasheva, S. Shishkov, I. Sirakov. 2023. Molecular
Screening for High-Risk Human Papillomaviruses in Patients with Periodontitis. Viruses, 15,
809. https://doi.org/10.3390/v15030809 1F2021 = 5,818 SJR2022=0,129, Q1.

Abstract: Members of the Papillomaviridae family account for 27.9-30% of all infectious
agents associated with human cancer. The aim of our study was to investigate the presence
of high-risk HPV (human papilloma virus) genotypes in patients with periodontitis and a
pronounced clinical picture. To achieve this goal, after proving the bacterial etiology of
periodontitis, the samples positive for bacteria were examined for the presence of HPV. The
genotype of HPV is also determined in samples with the presence of the virus proven by
PCR (polymerase chain reaction). All positive tests for bacteria associated with the
development of periodontitis indicated the presence of HPV. There was a statistically
significant difference in HPV positive results between the periodontitis positive target group
and the control group. The higher presence of high-risk HPV genotypes in the target group,
which was also positive for the presence of periodontitis-causing bacteria, has been proven.
A statistically significant relationship was established between the presence of periodontitis-
causing bacteria and high-risk strains of HPV. The most common HPV genotype that tests
positive for bacteria associated with the development of periodontitis is HPV58.

Pe3rome: Unienosere Ha cemelictBo Papillomaviridae npeacrasnsaat 27,9-30% OT BCHUKH
MH(EKINO3HN areHTH, CBP3aHU C paka IpH 4oBeka. Llenra Ha Hamero m3cneaBaHe Oermre
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Ja ce W3cielBa HAJIMYMETO Ha BUCOKOpHCKOBM HPV ("YoBemku mamuiaomMeH BHPYC)
TEHOTHUIIOBE MIPH MAI[UEHTH C MAPOJIOHTUT U M3pa3eHa KIIMHUYHA KapTUHA. 3a MOCTUTAHETO
Ha Ta3u 1el, cJeJ JOoKa3BaHe Ha OakTepuanHaTa eTHOJIOTHS Ha MapoJIOHTUTA,
MOJIOKUTETTHUTE 32 OakTepuu npodu Osixa u3cienBanu 3a Hanuure Ha HPV. 'enotunsT Ha
HPV ce omnpenens u B npodbu ¢ mokazanHo upe3 PCR (mommMepasHa BepHKHA pPEakIivsl)
HaJIM4YMe Ha BUpyca. BCUYKYU MOJIOKUTEITHH TECTOBE 32 OAKTEPHUH, CBBP3aHU C Pa3BUTUETO
Ha MapoJIOHTUT, Noka3BaT Haimuue Ha HPV. Mma craructuyecku 3Haunma pasznuka B HPV
MOJIOKUTEITHUTE PE3yIATaTH MEXKJy ILieJieBaTa Tpyna C TIOJOXKUTENIEH NapoJOHTUT U
KOHTpoJIHaTa Trpyna. Jloka3aHO € DO0-BUCOKOTO HajauuMe Ha BUCOKOpuckoBn HPV
TEHOTHUIIOBE B LIeJieBaTa Ipyma, KOSITO € MOJIOKHUTENIHA U 33 HAJIMYMETO Ha MapOJIOHTHUT-
MIPUYMHSABALIY OaKTEepUU. Y CTAHOBEHA € CTATUCTUYECKH 3HAYMMa BPb3Ka MKy HaJTMYUETO
Ha OaKTepHH, IPHYUHIBAILY APOIOHTHUT, M BUCOKOpUCKOBHUTE amoBe Ha HPV. Haii-yecto
cpeutanusaT HPV renorumn, koiTo aBa MOJIOKUTEICH PE3yNITaT 32 OaKTEpPUH, CBHP3aHU C
Pa3BUTHETO HA MapoAOHTHUT, € HPVSS.

21. Shishkova, K., Stoymirska, A., Chayrov, R.; Shishkov, S., Sbirkova-Dimitrova,
H., Rusew, R., Shivachev, B., Stankova, I. 2023. Amantadine and Rimantadine Analogues—
Single-Crystal  Analysis and  Anti-Coronaviral  Activity. Crystals, 13, 1374.
https://doi.org/10.3390/cryst13091374. 1F2022 = 2.67, SIR2022=0,458, Q2
Abstract.In this study, we utilized the human coronavirus 229E (HCoV-229E) for
evaluating the in vitro efficacy of some analogues of the ion-channel inhibitors and
Amantadine and Rimantadine. The application of these investigated compounds did not
result in any detectable cytotoxic effects. Furthermore, we observed that the derivatives of
both analogues did not affect the viability of MDBK cells. Amantadine and Rimantadine
applied at a concentration of 50 ug/mL inhibited the replication by 47% and 36%,
respectively. The derivatives of Amantadine displayed a slightly weaker inhibitory effect in
comparison with its own inhibitory effect. The derivative 4R of Rimantadine exhibited the
same antiviral effect as the Rimantadine control, inhibiting viral replication by 37%.
However, the other two derivatives of Rimantadine demonstrated lower activities. The
molecular structures of the newly synthesized compounds were investigated thoroughly
using single-crystal X-ray analysis. Molecular docking studies were performed using
Autodock Vina. Two of the studied compounds 2A and 4A showed a promising binding
affinity (-8.3 and -8.0 kcal/mol) towards SARS-CoV-2 RNA-dependent polymerase RNA
site and SARS-CoV-2 Nsp3 (207-379, MES site) respectively.

Pe3iome. B ToBa npoyuBane usznonzpaxme uoBenikus koponasupyc 229E (HCoV-229E) 3a
OIIEHKa Ha in vitro e()MKacHOCTTA HA HIKOM aHAJ03M Ha MHXUOUTOPUTE Ha HOHHUTE KaHAIH
Y aMaHTa/IMH U pUMaHTaIuH. TpeTupaHeTo ¢ Te3u U3CIEABAHUTE ChEAUHEHUSI HE € JI0BEJIO
70 HUKaKBU 3a0eneXKUMHU HUTOTOKCHYHU edekTh. OCBeH TOBa, HHUE HaOIMI0OJaBaxme, ye
MIPOW3BOTHUTE HA JIBaTa aHAJIOTAa HE MOBJIMABAT ku3HecrocoOHocTTa Ha MDBK knetkure.
AmanTtaiuH u PumaHTagwH, TpUiIoKeHH B KoHIeHTparus oT 50 pg/mL, wHXuOUpar
peruukanusTa cboTBeTHO ¢ 47% 1 36%. [Ipon3BoaHNTE HAa aMaHTAaIMH ITOKa3BaT MaJIKO IO-
cnad MHXMOUTOpPEH eQeKT B CPaBHEHHUE CBC COOCTBEHHS CH HMHXHOUTOpPEH e(deKT.
[TpouzBognoTo 4R Ha PuMaHTamuH moka3Ba ChIIHMS aHTUBUPYCEH €PEKT KaTo KOHTpoIaTa
Ha PumanTtanuH, naHxuOupaiiku BupycHata perumkanus ¢ 37%. [pyrure nBe mpou3BOTHU
Ha pHUMaHTaguH o0ade MOKa3BaT IO-HHCKAa aKTUBHOCT. MOJIEKYJIHUTE CTPYKTypu Ha
HOBOCHHTE3MPAHUTE CHEIUHEHUs O0sXa HW3CIeIBaHM INATEJIHO C IOMOIITa Ha
MOHOKpHCTAJIEH pPEHTreHoB aHanu3. [IpoyuBaHusiTa 3a MOJEKYNIApEeH MJOKHHI Osxa
u3BbpIiIeHu ¢ nomoinra Ha Autodock Vina. J[Be oT uscnenaBaHuTe cheauHeHus 2A u 4A
nmokasaxa oOemasani apuauTeT Ha cBBp3BaHe (-8,3 u -8,0 kcal/mol) kbM SARS-CoV-2
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PHK-3aBucum monumepasen PHK caiit 1 SARS-CoV-2 Nsp3 (207-379, MES caiir)
CHOTBETHO.
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