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Abstract

The combined effect of rimantadine and oseltamivir in a prophylactic context (therapy beginning 4 h previrus
infection) and therapeutic context (therapy started at 24 h post-viral inoculation) course on influenza H3N2
virus infection in mice was studied. In the prophylactic course 5 and 10 mg/kg/day rimantadine with 0.2 and
0.4 mg/kg/day (25:1 dose ratio) oseltamivir showed a protection index (PI) of 79.6% and 75%, respectively and
a mean survival time (MST) of 13.1 and 12.9 days. The individual effects of the same doses ranged from 0% to
33.3% PI and 8.2 to 10.3 days MST, respectively. Lung virus titers were decreased 630-fold in the combination-
treated groups as compared to monotherapy and placebo groups. The reduction of surface lung pathology in
combination-treated groups demonstrated a protective effect for the combination of both antivirals. In the
therapeutic course 5 and 10 mg/kg rimantadine combined with 0.2 and 0.4 mg/kg oseltamivir showed no
beneficial effect. At higher dosage (0.8, 1.6, 3.2 mg/kg oseltamivir and 20, 40, 80 mg/kg rimantadine)
preserving the 25:1 ratio, the resultant PI ranged from 57.6% to 80.5% and the MST was 12.8—13.4 days. Used
alone at the same doses the compounds’ protection varied between 10.7% and 71.8% PI, MST 9.8-12.8 days
(8.7 days in PBS control). Compared to vehicle and individual treatment, a decrease in infectious viral titers of
up to 1000-fold and other viral pneumonia parameters were also recorded. The therapeutic effect of the drugs’
optimal effective doses combinations was characterized as synergistic. Survival of animals was 81.2—100% and
MST was extended by 5—7 days compared to placebos. Monotherapy protection was from 9.1% to a maximum
of 56.5%, MST being prolonged only by 1.3—4.2 days compared to 7.5 days in the PBS control group. Lung
viral titers were decreased 1445-fold for the most efficacious combination groups and a significant reduction in
lung parameters was observed. These data emphasize that prophylactic and therapeutic courses using a
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combination of oseltamivir and rimantadine have a significant protective effect in mice experimentally infected
with drug-sensitive influenza virus A (H3N2)

Keywords: Influenza Rimantadine Oseltamivir Combination therapy Mice
Pe3ome:

WzcnenBan € KOMOMHHpaHHUAT €PEKT Ha PUMAHTAJIUH U OCEITAMUBUD B NMPOQWIAKTUYEH Kypc (Tepamus c
HavaJo 4 yaca peIn BUpycHa HH(EKITNA) U TepanieBTHYCH Kypc (¢ Hadamo 24 Jaca ciea BUPYCHA HHOKYJIAITHS )
cupsmo mHpekmus c¢ rpuneH H3N2 Bupyc nmpm mumku. B mpodumaktuunus kype 5 m 10 mg/kg/nen
pumanTtagus ¢ 0,2 u 0,4 mg/kg/nen (103080 choTHOMEHHE 25:1) ocenTamuBHp MOKa3a uHAeKC Ha 3ammuTa (PI)
ot 79,6% u 75% cproTBeTHO M cpeaHo Bpeme Ha npexussiane (MST) ot 13,1 u 12,9 man. UnnuBnayatauTte
edekTn Ha ChIMUTE 03U Bapupaxa choTBeTHO OT 0% mo 33,3% PI u 8,2 no 10,3 gam MST. Turpute Ha
OenoapoOHus Bupyc 0sixa HamaneHu 630 mbTH B TPYIUTE, JEKYBaHH C KOMOMHAIMS, B CPAaBHEHUE C TPYITUTE
Ha MOHOTepanus U Tuiane6o. HamanssaneTo Ha OenoapoOHaTa MaTOIOTHS B KOMOMHUPAHO JIEKYBaHUTE TPYITH
JIEMOHCTPHUPA 3aIUTEH e(eKT 32 KOMOWHAIMATA OT JIBETE aHTUBUPYCHH Cpe/ICTBa. B TepameBTHIHMS Kype 5 1
10 mg/kg pumanTanun, komounupan ¢ 0,2 u 0,4 mg/kg ocenramuBup He MoKa3Ba OnaronpusiTeH epexT. [Ipu
mo-sucoku po3u (0,8, 1,6, 3,2 mg/kg ocentammBup u 20, 40, 80 mg/kg pumaHTamuH), 3ama3Bailku
choTHoteHueTo 25:1, pesynrantaust Pl Bapupaie ot 57,6% 1o 80,5%, a MST e 12,8—13,4 quu. M3non3Banu
CaMOCTOSTEIHO B CBIIMTE J03H, 3alllUTaTa Ha CheAuHeHusATa oeme mexay 10,7% u 71,8% PI, MST 9,8-12,8
nuu (8,7 nau pu PBS xoHTpona). B cpaBHenue ¢ miuane06o 1 HHAWBUAYATHOTO JIeUeHUe, Oellie perucTpupaHo
CBIIO HaMalIssBaHe Ha WH(QEKIMo3HuTe BUpYCHH TUTpU A0 1000 mbTH W IpyrH MMapaMeTpW Ha BHPYCHA
MMHEeBMOHUS. TepaneBTHYHHAAT ePeKT Ha KOMOWHAIIMHUTE OT ONTHMANTHU €()EeKTHBHH JIO3M Ha JIEKapCTBaTa Ce
oxapakTepHusupa kato cuHeprudeH. IpexussemoctTa Ha xuBoTHUTE Oemie 81,2—-100%, a MST yabmkeH ¢ 5—
7 nHH B cpaBHEHHE C IUIane0o. 3ammrarta npu MoHoTepanus oemre ot 9,1% a0 makcumym 56,5%, katro MST ce
yIOBIDKA camo ¢ 1,3—4,2 1Hu B CpaBHEHHE ChC 7,5 JHU B KOHTpoHaTa rpymna Ha PBS. benonpobruTe BupycHH
TUTpu Osxa HamaneHnu 1445 npTH 3a rpynuTe ¢ Haili-epukacHa KoMOMHAIMS U Oelre HaOI01aBaHO 3HAYUTETHO
HamMaJisiBaHe Ha OenoApoOHUTE TmopaxkeHWs. Te3u JaHHU T[OJYepTaBaT, Y€ MNPOPUIAKTHYHUAT U
TEPaNeBTUYHHAT KypC Ha KOMOWHAIWSI OT OCEITAMUBHDP U pUMAHTAUH, UMAT 3HAYUTENICH 3alIUTeH epeKT npu
MHIITKH, EKCTIEPUMEHTATHO 3apa3eHH ¢ YyBCTBUTEIICH KbM JiekapcTBarta rpumieH Bupyc A (H3N2)

KmrouoBu gymu: I'pun PumanTtanna Ocentamusrup KomOnnupana Tepanust Mumku
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Inhibitor Oseltamivir and a-Tocopherol in Influenza Virus A (H3N2) Infection in Mice. Antiviral
Chemistry and Chemotherapy, 24, 3-4, SAGE Publications Inc., 2015, ISSN: 0956-3202, 83-91.
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Abstract

Background: Influenza is a highly contagious viral infection of the respiratory system. To attack two processes
involved in flu pathogenesis—viral replication in the infected body and oxidative damages, we studied the
combination effect of neuraminidase inhibitor oseltamivir and antioxidant a-tocopherol in experimental model
of influenza.

Methods: After inoculation of albino mice with 10 MLD50 (50% mouse lethal dose) of influenza virus
A/Aichi/2/68 (H3N2), oseltamivir was applied orally at three doses, 2.5 mg/kg, 1.25 mg/kg, and 0.625 mg/kg,
for five days post infection. a-Tocopherol (120 mg/kg, in sunflower oil) was administered intraperitoneally.
Three schemes of a-tocopherol five-day course were tested: onset five or two days before infection, or on the
virus inoculation day.
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Results: Strongly dose-dependent augmented antiviral effect of the combination a-tocopherol and 0.625 mg/kg
oseltamivir was demonstrated when a-tocopherol was administered simultaneously with oseltamivir: a
pronounced decrease in mortality rate (a 78% protection), and a lengthening of mean survival time by 3.2—4
days. Lung parameters showed a substantial decrease in infectious virus content (Alog 3.8/4.1) and a marked
diminishment of lung index and pathology. Combination a-tocopherol with 1.25 mg/kg oseltamivir manifested
a marked protective effect, but the effect on lung parameters was less. The combination effect of a-tocopherol
with 2.5 mg/kg oseltamivir did not surpass the monotherapeutic effect of oseltamivir. When a-tocopherol was
applied in courses starting five or two days before infection, its combination with oseltamivir was ineffective.

Conclusions: Evidently, a-tocopherol could be considered as prospective component of influenza therapy in
combination with oseltamivir.

Keywords: Drug combination, influenza, virus, infection, animal model
Pe3rome

[IpennocraBku 3a u3cnenBaHeTo: [ pUITBT € CHITHO 3apa3Ha BUPyCHA MH(EKIIMS Ha IUXaTeIHaTa CUCTeMa. 3a Jia
arakyBaMe JIBa TIpoIleca, ydYacTBalld B IIaTOT€He3aTa Ha TpUlla—BHPYCHATa pEIUIMKAIVs B 3apa3eHus
OpraHW3bM W OKCHIATHBHHUTE YBPEXKIAHWA, H3CIelBaxXMe KOMOWHWpaHWsA e(peKT Ha HHXUOWTOpa Ha
HEBpPaMHHHUa3aTa OCEIITAMUBUD U aHTHOKCHIAHTA 0-TOKO(EpOII B eKCIIEPIMEHTAJICH MOJIeI Ha TPHIL.

Meroau: Cnen unokynupane Ha Oenu muiukd ¢ 10 MLDS50 (50% neranna mo3a 3a MULIKH) C TPUIIEH BUPYC
A/Aichi/2/68 (H3N2), ocentamuBup Oelre mpuiarad nepopaiHo B Tpu 1o3u—2.5 mg/kg, 1.25 mg/kg u 0.625
mg/kg, B IpoabinKeHre Ha et AHU ciied nHpeknusara. o-Tokodepon (120 mg/kg, B cIBHYOINIENOBO MACIIO)
Oellle MpujaraH MHTPANEpPUTOHEATHO. bsixa TeCTBaHU TPU CXEMH Ha METIHEBEH Kypc C 0-TOKO(EpOoI: Hayaio
Ha JICYCHUETO TET WK JBAa JHU MpeTu HHPEKIHUATA WU B JICHS Ha BUPYCHATa UHOKYJIAI[HSL.

Pesynraru: JlemoHcTpupaH Oelie MOAYEPTaHO [10303aBUCHM AHTHBHUPYCEH €(EeKT OT KOMOMHAIMATa Ha O-
Tokodepoin u 0.625 mg/kg ocenTaMuBHp, KOTaTo a-TOKO(EpoII ce mpuIaraiie eTHOBPEMEHHO C OCEITaMUBHD:
OoTYeTeHO Oelre u3pa3eHo HaMajsBaHe Ha CMBbpTHOCTTA (78% 3amuTa) U yIbbKaBaHe Ha CPETHOTO BpeMeE Ha
npexusseMoct ¢ 3.2-4 puu. [lapamerpute Ha OenuTe IpoOOBEe TMOKa3zaxa 3HAYUTEIHO HaMalsiBaHE Ha
nHQpeKknno3Hust BupyceH toBap (Alog = 3.8/4.1) u sicHO M3pa3eHO HamalsBaHE Ha OCNOAPOOHHS MHICKC W
narosnorusta. KomOunanusira Ha a-tokodepor ¢ 1.25 mg/kg ocenramuBup NposiBU CHIICH 3aIUTEH €EKT, HO
BIIMSIHUETO BHPXY OenonpoOHuTe mapamerpu Oemie mo-cnado. KomOunammsara Ha a-Tokogepon ¢ 2.5 mg/kg
oCeNTaMHUBUD HE HAAMHHA MOHOTEpaIeBTHIHUSA eekT Ha ocentamuBup. Korato a-toxodepon Oerte npunaran
B KypcOBe, 3allOuBallld NET WM [Ba JHU Ipean MH(EKuusaTa, Heropara KOMOMHALMS C OCENTaMHUBHp Oelle
Hee(eKTUBHA.

3aKiIoueHHeE: O‘IQBI/IILHO €, 4c (I—TOKO(bepOJ'I MOXC Ja CC€ pasmiciKaa KaTo IICPCIICKTUBCH KOMIIOHCHT B
TEparyiaTa Ha rpulia B KOM6I/IHaI_II/I$I C OCeJITaMUBUP.

KurouoBu nymu: KomOunanys ot iekapcTsa, Ipyll, BUPYC, HHPEKINS, )KUBOTHHCKU MOJEI

3. Pavlova, E., Zografov, N., Simeonova, L.S. Comparative Study on the Antioxidant Capacities of
Synthetic Influenza Inhibitors and Ellagic Acid in Model Systems. Biomedicine & Pharmacotherapy,
83, Elsevier Masson SAS, 2016, ISSN: 0753-3322, 755-762. DOI: 10.1016/j.biopha.2016.07.046, Q2
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Abstract

This study compares the antioxidant capacities in vitro of several synthetic and natural compounds applied and
researched for influenza treatment — oseltamivir, isoprinosine, ellagic acid, vitamin E and vitamin C. Three
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chemical systems are utilized for the generation of reactive oxygen species (ROS) at pH 7.4 and pH 8.5: (1)
Fenton’s (Fe2+ + H202) for OH and OH species (2) H202 (3) NADH phenazinemethosulfat, for superoxide
radicals (02).

The kinetics was evaluated by lucigenin-enhanced chemiluminescence. The calculated constants of inhibition
k7 describe the antioxidant capacity at the moment of oxidative burst. Their values do not necessarily
correspond to the calculated total antioxidant activity.

The obtained results revealed that the synthetic anti-influenza drugs (oseltamivir and isoprinosine) as well as
ellagic acid possess pronounced scavenging properties mostly against superoxide radicals, comparable and
higher than that of traditional natural antioxidants. Quantitative analysis of the antioxidant effects of the
examined synthetic substances was performed. The results compared the corresponding effect of the average
physiological concentrations and the applied therapeutic antioxidant dose. With these experiments we registered
new aspects of their therapeutic activities, due to antioxidant properties against hydroxyl, superoxide radicals
and H202 oxidation.

Keywords: Oseltamivir Isoprinosine Ellagic acid Vitamin E Vitamin C Luminescence Constant of inhibition
Pe3srome

ToBa mpoyuyBaHe cpaBHSBA AHTUOKCHJIAHTHHS KallalUTET i1 Vifr0o Ha HAKOJIKO CHHTETHYHU W TPUPOIHHU
ChEIUHCHHUS, PUIIATAHH M U3CIICIBAHU 3a JICUCHHUE Ha TPUI — OCENTaMUBUP, U30IIPHUHO3HH, €71aroBa KUCEJNHA,
ButamuH E v Butamun C. bsixa U3mon3BaHu TPU XUMUYHU CUCTEMH 32 TEHEpUpaHe Ha PEaKTHUBHU KHCIOPOIHU
BunoBe (ROS) npu pH 7,4 u pH 8,5: (1) Fenton (Fe2+ + H202) 3a OH u OH Bugose (2) H202 (3) NADH
dhenazuameTocyndar, 3a cyrnepokcuaan paaukam (02).

Kunernkara ce ouneHsBaiie upe3 yCUJICHa C JIYOUI'€HUH XEMUIYMHWHCCICHIUA. W3unciennTe KOHCTaHTH Ha
I/IHXI/I6I/IpaHe k7 onucear AHTHOKCHUIAHTHUA KAllallUTET B MOMEHTA HAa OKUCIIUTECIICH B3PHUB. Texuurte cTOMHOCTH
HE OTTOBapAT HEIPEMEHHO Ha U3YUCIICHATa o6u1a AHTHOKCHIAHTHA aKTHBHOCT.

[lomyuenure pesynaTraTd TIOKa3BaT, Y€ CHHTETHYHUTE TMPOTUBOTPHUITHHA JIeKapcTBa (OCEITaMHBHD U
M30MPUHO3WH), KAKTO W €JIaroBata KHCEJIWHA TPUTEKaBaT U3PA3CHU OYMCTBAIN CBOWCTBA MPEANMHO CPEITy
CYTIEpOKCHIHH PajUKajf, CPABHUMH W TI0-BHCOKH OT TE3W Ha TPAIAWIIMOHHUTE €CTCCTBCHH AHTHOKCHIIAHTH.
W3BBpITIeH € KOJIMYECTBEH aHalN3 Ha aHTHOKCHIAHTHUTE €(PEKTH Ha M3CIICABAHUTE CHHTETUYHH BEIICCTBA.
Pesynrarute cpaBHsSBAT CHOTBETHHSI €(PEKT Ha CpeAHHUTE (U3MOJOTUYHM KOHIICHTPAIUM M TMPHIIOKEHATA
TepaneBTUYHA 71032 aHTHOKCUIAHT. C Te3W EKCIIEPUMEHTH HHE PErHCTPUpaxMe HOBU ACHEKTH HA TEXHUTE
TEepaneBTUYHU ACUCTBUSI, ABJDKAIM CE HA aHTUOKCHUAAHTHH CBOMCTBA CPEIly XUAPOKCHUIHH, CYNEPOKCHUIHU
paaukanu u okucienue Ha H202.

KmouoBn nymu: Ocenramusup U3onpunosun Enarosa kucenuna Buramun E Buramun C JlymunecneHuus
KoncranTa Ha nHxuOupane

4. Mancheva, K., Danova, S., Vilhelmova-Ilieva, N., Dobreva, L., Kostova, K., Simeonova, L., Atanasov,
G. Viral Pathogens with Economic Impact in Aquaculture. Acta Microbiologica Bulgarica, 37, 3,
Bulgarian Society for Microbiology (Union of Scientists in Bulgaria), 2021, ISSN: 0204-8809, 111-
121. Q4 (Scopus) Jlnak

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
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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.

Keywords: fish viral pathogens, fish viral diseases, high mortality, DNA viruses, RNA viruses
Pe3srome

WHTeH3UBHOTO pa3BbKIaHe Ha prba OCUTYpsBa BCE IO-TOJSIMA YacT OT XpaHaTa Ha YOBEYECTBOTO U € OCHOBEH
WKOHOMHYECKHU pecypc B MHOTO cTpaHu. OTIIEKIAHETO Ha TONISIM OpOii KHBOTHU 3a€/HO, yBEIHYaBa PUCKA OT
OTHHMIIA Ha 3a00JIIBaHMUs, BKIIIOYUTEITHO BUPYCHU MHpeKuH. Ta3n cTaTwsd uMa 3a IelT a MpeAcTaBy 00001IeH
Mperie Ha axTyaiHara HWH(pOpManus 3a Hai-4ecTHTEe BHPYCHH MATOT€HH, NPUYUHSIBAILK CEPHO3HU
HUKOHOMHNYECCKN 3ary61/1 B pI/I6OBT)I[CTBOTO, C aKILCHT BbPXY OCHOBHHUTC aKBAKYJITYpHU, OTITIC)KIAHU B CTpaHaTa
HU: obukHoBeH mapaH (Cyprinus carpio Linnaeus, 1758), espormeiicku com (Silurus glanis Linnaeus, 1758),
Osima puba (Sander lucioperca Linnaeus, 1758), nerosa mbcrbpBa (Oncorhynchus mykiss Walbaum, 1792),
pycka ecerpa (Acipenser gueldenstaedtii Brandt and Ratzeburg, 1833) u np. Benpeku numncara Ha yCTOHYMBU
AHTHBHPYCHHU JIEKApCTBA, NOIXOASAIIN 32 BOAHA Cpena, pUOOBBICTBOTO € ObP30 pa3BHBAIL CE HKOHOMHYECKU
CEKTOp, KOHTO TIOKa3Ba HEOOXOMUMOCTTAa OT J00pe OOMHCICHH KOMOWHAITMM OT HWMYHOCTHMYJIAHTH,
AQHTUBUPYCHU TpenapaTty W/Win BakcHHAIUs. JoOpuTe MpakTHKKM Ha yINpaBiIeHUEe MOTaT Jia HaMaiaT Opos Ha
BHPYCHHUTE OTHHINA WM JOPH Ja OCUTYPST COJUIHA 3aIlMTa CPElly BUPYCHH 3a00JsBaHMS M OMXa MOTIIN J1a
yBEIMYaT yCTOWYHBOTO pa3BUTHE HAa PUOOBBIHHS CEKTOP W Jia CHTPYAHMYAT 3a Ola3BaHE 3/IPaBETO Ha
MOITyJIAI[MHUTE Ha TUBa puba.

Ku1o4oBu AyMH: BUPYCHHU MATOTEHHU IO pHOWTE, BUPYCHH 3a00JIs1BaHMS TI0 pubnTe, BUCOKa cMbpTHOCT, JJHK
Bupycu, PHK Bupycu

5. Pavlova, E.L., Simeonova, L.S., Gegova, G. Combined Efficacy of Oseltamivir, Isoprinosine and
Ellagic acid in Influenza A (H3N2)-infected Mice. Biomedicine & Pharmacotherapy, 98, Elsevier
Masson SAS, ISSN: 0753-3322, DOI:10.1016/j.biopha.2017.12.014, 2018, 29-35. Q1, (Scopus) JIlunk

Abstract

Influenza pathogenesis comprises a complex cascade of impaired cellular processes resulting from the viral
replication and exaggerated immune response accompanied by reactive oxygen species (ROS) burst and
oxidative stress, destructing membranous structures and tissues. By classical virological and biochemical
methods we compared and evaluated the therapeutic effects of 2.5 mg/kg/day of the antiviral drug — oseltamivir
(0S), 500 mg/kg/day of the immune modulator — isoprinosine (IP) and 500 mg/kg/day of the antioxidant agent
ellagic acid (EA) with a focus on their combined activities in influenza H3N2 virus-infected mice. The survival,
lung pathology and titers, as well as the oxidative stress biomarker thiobarbituric acid reactive substances
(TBARS) in the lungs, liver and blood plasma, correlated to the activities of the antioxidant enzymes superoxide
dismutase (SOD) and glutathione reductase (GR) were assessed.

We found that the viral inhibitor applied together with the immune modulator and the antioxidant exhibited
strong therapeutic effects on the survival of the influenza-challenged mice. That effect was mostly pronounced
for the triple combination — protection index (PI) of 75.2%, mean survival time (MST) extended by 5.8 days
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compared to the PBS control and significant reduction of the lung titers by 1.38 Alg; 2.3 scores lower lung
pathology and 8 times reduction of the accumulated TBARS in the lungs and liver on the 5-th day p.i. The
enzymatic assays revealed that this combination demonstrated very good protection against the damaging
superoxide radicals (83% efficiency of SOD, in comparison to healthy controls 100%). The double
combinations of OS with IP and EA also showed protective effects according to the virological analysis — PI of
53.1% and 54.5%. Ten times higher GR activity was observed when the combination EA + OS and monotherapy
of EA were applied (96% in comparison to healthy controls 100%). The best antioxidant effect in blood plasma
was observed in the EA + IP group — 4 times reduction in the TBARS-content compared to infected controls
but it did not have any efficacy on the survival and lung injury

Keywords: Influenza Oxidative stress Oseltamivir Isoprinosine Ellagic acid
Pe3srome

[Tarorenesara Ha rpuia BKJIIOYBA CJIOKHA KackaJa OT HApyILEHH KJIEThYHU MIPOLECH, PE3YATaT OT BUPyCHATa
pemIMKanus U CBPbXaKTUBHUSA UMYHEH OTIOBOD, CHIIPOBOAEHH OT IIPEKOMEpPHA NMPOAYKLHS HA PEaKTUBHU
kucnoponuu Bunose (ROS) u okcupmatuBeH cTpec, BOIEIIM OO0 paspyllaBaHe Ha MEMOpaHHH CTPYKTYPH U
ThKaHU. Upe3 KIacu4ecKy BUPYCOJOTUYHU U OMOXUMHYHHA METO/M CPABHUXME U OIIEHUXME TePaIleBTHIHUTE
epextu Ha 2.5 mg/kg/men ot anTuBUpycHHS mnpemapar — ocentamuBup (OS), 500 mg/kg/nen ot
umyHoMoxynaropa — uzonpuHosuH (IP) u 500 mg/kg/nen ot antTrokcuganta enaroa kucenuna (EA), ¢ akueHT
BBbpPXY TAXHOTO KOMOWHHMpaHO [eicTBME NMPH MUILNKH, 3apa3eHH ¢ rpumeH Bupyc H3N2. bsxa oueHeHu
MPEXHUBIEMOCTTa, OeJI0APOOHATa MATOJIOTHS U BUPYCHUTE TUTPH, KAKTO M OMOMapKepH 3a OKCHUAATHBEH CTPEC
— TH00apOuTypOoBa KrcennHa-peaktuBHH cyoctanuu (TBARS) B Genure npoGose, uepHus Apod U KpbBHATA
IUIa3Ma, B KOpejaunusi C aKTUBHOCTTa HAa AHTHOKCHIAHTHUTE EH3UMHM cylnepokcuamucmyTaza (SOD) u
mrytarnoHpenykrasa (GR).

YcraHoBHUXMeE, U BUPYCHUAT UHXUOUTOD, IPUJIAaraH 3a€HO C MMyHOMOYJIaTopa U aHTUOKCHAAHTA, [T0Ka3Ba
CHJIEH TepaneBTUYEH €(PEeKT BBPXY MPEKHUBSIEMOCTTa Ha 3apa3eHHTe MUMIKH. To3m edekT Oemie Hail-cHIHO
W3pa3eH MpHU TpoiHaTa KoMOuHalms — nHAeKkc Ha 3ammTa (PI) ot 75.2%, yasimkaBane Ha cpeTHOTO BpeMe Ha
npexussemoct (MST) ¢ 5.8 nuu B cpaBHeHue ¢ PBS koHTpoia, 3HaunTENHO HamassiBaHe Ha OenoapoOHUTE
tutpu ¢ 1.38 Alg, HamansBane Ha OermonpoOHaTa MaTojoOrHs ¢ 2.3 TOYKH W OCEMKpPATHO pelylHupaHe Ha
Harpynanute TBARS B Genute npo6oBe u uepHus 1pod Ha 5-ust el cien nHpekuusaTa. EH3UMHUTE aHaIH3H
MoKa3axa, 4e Ta3u KOMOMHALUs EMOHCTpHpa MHOI0 100pa 3aliuTa Cpelly YBPEXIAIIUTe CYNEPOKCHIHH
panukanu (83% edexkruBHoct Ha SOD, B cpaBHenue cbc 100% npu 3apaBute KOHTpoiw). JlBoiHuTE
komOuHanmu OS+IP u OS+EA cpmio mokaszaxa 3amuTHA e€(peKTH cropen BHPYCOJNOTWYHHSA aHamu3 — Pl
cb0oTBeTHO OT 53.1% u 54.5%. JleceTokpaTHO no-Brcoka akTuBHOCT Ha GR Gemre Hab0qaBaHa Mpy MpuiaraHe
Ha komOuHanusTa EA+OS u npu monorepanusita ¢ EA (96% B cpaBuenue cbe 100% npu 3apaBuTe KOHTPOIN).
Haii-noOpust anTHokcuaanTeH e(dekT B KpbBHaTa Iuta3ma Oemie HabmiomaBan B rpymata EA+IP —
4eTUpUKpaTHO HamansiBaHe Ha TBARS-cbappikaHneTo B cpaBHEHHE ¢ WHQEKTHPAHUTE KOHTPOJH, HO Ta3H
KOMOMHAaLUs He IPOSBU €PEKTUBHOCT BBPXY MPEKHUBSIEMOCTTa U OEI0IPOOHUTE yBPEKIAHHUS.

KiaouoBu AYMMU: FpI/IH, OKCI/I,[[aTI/IBeH cTpeC, OCCJ’ITaMI/IBI/Ip, I/I30HpI/IH031/IH, Enarosa kucenuHa
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6. Simeonova, L., Mukova, L., Gegova, G., Galabov, A.S., van der Werf, S. Susceptibility to
Neuraminidase Inhibitors and M2 Blockers of Seasonal Influenza Strains Isolated in Bulgaria 2004-
2007. Acta Microbiologica Bulgarica, 4, Press Product Line, 2018, ISSN: 0204-8809, DOI:
10.1016/j.antiviral.2011.03.069, 209-219 Q4 (Scopus) JIuaK

Abstract

M2 blockers and neuraminidase inhibitors (NAls) are two classes of drugs currently approved for prophylaxis
and treatment of seasonal influenza A virus infections. The frequency of antiviral drug resistance has
increased dramatically over the last 20 years, therefore monitoring of susceptibility to licensed inhibitors
should be an essential component of influenza surveillance and therapy in Bulgaria and worldwide.

Classical and molecular techniques were used to evaluate the susceptibility of influenza (HIN1) and (H3N2)
strains isolated in Bulgaria 2004-2007 to neuraminidase inhibitors and M2 blockers. IC50 values of rimantadine
were determined by CPE inhibition in cell cultures. IC50 of NAIs were evaluated fluorimetrically by
neuraminidase susceptibility assay with MUNANA substrate. RT-PCR and sequencing were carried out on gene
segments HA, NA and M2 with subsequent phylogenetics analysis using the neighbor-joining method and
bootstrap analysis. Of the total 26 influenza strains (HIN1) and (H3N2) analyzed, 22 were sensitive and 4 (two
HINI and two H3N2) were resistant to rimantadine hydrochloride in CPE inhibition assay. 17 isolates were
subjected to a fluorescent assay, which showed the IC50 of zanamivir to range from 1.05 nM to 5.28 nM and
that of osletamivir IC 50 were - from 0.28 nM to 1.31 nM. Sequencing revealed S31N and V27T mutations in
transmembrane region of the M2 protein to confer resistance to adamantanes in the A/Sofia/1250 (H3N2) strain.
The virus remained susceptible to neuraminidase inhibitors. In all other viruses analyzed no mutations
associated with resistance to either M2 blockers or NAIs were found.

Keywords: influenza, susceptibility, Bulgaria, rimantadine, oseltamivir, zanamivir

Pe3rome

M2 6nokepure u HeBpamuHHUa3HUTe nHXHOUTOpU (HAN) ca n1Ba Kaca aHTUBHPYCHH CPEACTBA TIOHACTOSIIEM
0700peHH 3a MpoQUIaKTHKa 1 JIedeHHe Ha ce30HeH Irpull A. CTerneHTa Ha pe3UCTEHTHOCT KbM TE3H IperapaTh
€ HapacTHaJla APAacTHUYHO Mpe3 nociaeauure 20 rolnHu ¥ 3aTOBa MOHUTOPUHI'BT HA UYyBCTBUTEIHOCTTa KBbM
JMLEH3UPaHUTE MpenapaT TPsOBa Aa € ChIIEeCTBEH KOMIIOHEHT B JICYEHNETO Ha rpuna B bbiarapus u no ceera.

W3non3Baxme KIacHYeCKHd M MOJIEKYSIPHM TEXHMKH 3a OIIEHKAa Ha YyBCTBUTEIHOCTTA Ha IIAMOBE TPUITHU
Bupycu (HIN1) u (H3N2), uzonupanu B benrapus 2004-2007 1. kbM HHXHOUTOPU Ha HEBpaMHHHUAa3aTa U M2
6nokepu. IC50 croitHocTHTE Ha pUMaHTaAWH ce omnpeaensxa upe3 naxubunms Ha LIIE B kaeTsyan KynTypu.
IC50 Ha HAU Gsixa oneHeHH (ITyOpOMETPUYHO Upe3 aHAIN3 Ha HeBpaMuHHa3a gyBcTBuTeTHOCT ¢ MUNANA
cyocrpar. bsxa m3Bepmiern RT-PCR u cekBenupane 3a aHanm3 Ha TeHHH cermMeHTH HA, NA m M2 ¢
rocienBama GUIOTCHETHKA, B KOATO MPUIoKHXMe neighbor-joining Meton u bootstrap ananuz. Ot o610 26
rpunay mama (HINT) u (H3N2) 22 6sixa uyBctButennu u 4 (n1Ba HIN1 u nBa H3N2) Gsixa pe3ucTeHTHH KbM
pUMaHTaJIUH XUAPOXJIOPHI B TOcTaHOBKa Ha wHxuOupaHe Ha LIIIE. 17 wuzomara Osixa MOANIOKEHH Ha
¢myopecuenten aHanu3 karo [C50 na 3anamuBup Bapupauie ot 1.05 nM o 5.28 nM, u 3a ocenramusup IC50
0s1xa ot 0.28 nM 1o 1.31 nM. CekBenupanero nokasa S31N u V27T myTtauuu B TpaHCMeMOpaHHHS PErHOH Ha
M2 mpoTenH, OTTOBOPHH 32 PE3UCTEHTHOCT KbM afamanTanu B A/Codus /1250 (H3N2) mam. Bupycst 6e cbe
3ana3eHa yyBcTBUTEIHOCT kKbM HAMU. Ilpu Bcuukm apyru BUpycH He 0sXa OTKpUTH MyTalWH, CBBP3aHU C
PE3UCTEHTHOCT KbM M2 Gr0KepHr MM HHXUOUTOPH Ha HEBPAMUHMIA3aTa.
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7. Pavlova, E., Simeonova, L., Serkedjieva, J. Antioxidant Activities of Geranium sanguineum L.
Polyphenolic Extract in Chemiluminescent Model Systems. Inorganic Chemistry Communications,
108, Elsevier, 2019, ISSN: 1387-7003, DOI: 10.1016/j.inoche.2019. 107518107518. Q2 (Scopus)
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Abstract

The aim of this study is to assess the antioxidant activities of Geranium sanguineum polyphenolic extract in
chemiluminescent model systems by calculating the constants of inhibition towards different reactive oxygen
species (ROS). The kinetics of lucigenin-enhanced chemiluminescence was examined in three chemical
systems designed for generation of ROS (‘OH, O2-", H,0,) and in one system with FeSO4 added as a chelator.
Antioxidant enzyme activities of superoxide dismutase and glutathione reductase were also evaluated. All the
calculated constants of inhibition were compared to vitamin C and vitamin E values obtained earlier. Based on
the results we can make the following major conclusions:

1) the polyphenol complex reacts against all studied ROS (-OH, 02-", H202) with various efficacy. It exerts
lower anti-oxidant effects when compared to standards such as vitamin C and vitamin E.

2) the polyphenol complex has pronounced chelation properties against Fe2+, which is of extreme biological
importance.

3) The reference concentration (0.1 mg/ml) is most appropriate for therapeutic purposes.

All obtained data contribute to the elucidation on the therapeutic and prophylactic reactive mechanisms of
polyphenols extracted from Geranium sanguineum L.

Keywords: Polyphenols Antioxidants Reactive oxygen species Superoxide dismutase Glutathione reductase
Chemiluminescence

Pe3ome

LlenTa Ha TOBa M3cneaBane Oellle a ce Onpeei aHTUOKCHAaHTHATA aKTUBHOCT Ha MOM(EHOIEH eKCTPAKT OT
Geranium sanguineum B XeMHJIyMHUHECIICHTHH MOJEIHH CHCTEMH 4Ype3 M3YMCIsIBaHE Ha KOHCTAHTHUTE Ha
WHXHOUpaHe KbM Pa3IMYHA PeakTHBHH KucioponHu BupoBe (ROS). Kunernkara Ha mynureHWH-yCcHIeHATa
XEMUJIyMHHUCIICHIMS Oellle M3clieiBaHa B TPU XUMHYHHM CHUCTEMH, MpelHa3HayeHu 3a renepupane Ha ROS
(“OH, 02+, H,0,), kakTo u B eaHa cuctema ¢ qobaBen FeSO4 kaTo xemarop.

Ouenena Oemie ¥ aHTHOKCHJIAHTHATA AKTUBHOCT HA €H3UMUTE CYNEPOKCUIANCMYTa3a U [IyTaTHOHPEAyKTa3a.
Benuky n3uncnenn KOHCTaHTH Ha MHXHOMpaHe 0sxa cpaBHEHH ChC CTOMHOCTHTE Ha BUTaMuH C 1 BuTamMuH E,
MOJIyYEHH M0-paHo. B3 OCHOBA Ha PE3yINTATUTE MOIAT Ja C€ HANPABAT CIECAHUTE OCHOBHH U3BOIU:

1. TomudenomHusT KOMIUIEKC pearupa cpeuly Bcuuku uscneasanu ROS (H20:, OH-, O.7) ¢ pasnuuna
e(eKTUBHOCT, KaTO MPOSBSBA MMO-CJIA0M aHTHOKCHAAHTHH e(EeKTH B CpPaBHEHHE ChC CTaHIapTHTE
ButamuH C 1 ButamuH E.

2. TlommdeHONHUAT KOMIDIGKC WMa W3pa3eHH Xelupallyd cBoiictBa chpsMmo Fe?', koetro e oOT
W3KITIOYMTENTHA OMOJIOTMYHA 3HAYMMOCT.

3. Pedepenrtnara konnentpanus (0,1 mg/ml) e Haii-ogxons1Ia 32 TEPAIEBTUYHHU LIECITH.

Bceuuku nonyyeHu JaHHU JONIPUHACAT 32 U3SCHSIBAHETO HA TCPANCBTUYHHUTE U MPOPIIAKTUIHUTE MEXaHU3MHU
Ha noyidenonuTe, n3BinedeHn ot Geranium sanguineum L.

Koo nymu: Ilonudenonun, AHTHOKCUIAHTH, PeakTUBHM KUCIOPOIHU BUIOBE, CYNEepOKCHIINCMYTa3a,
['myTatnonpeaykraza, XeMIITyMUHUCIECHITHUS.
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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 B1 (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 B1, 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 TAV/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/l 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.

Keywords: antioxidant activity, CVB1, H3N2, HSV-1, Tanacetum vulgare L.

Pe3rome

Boeenenue: Ilopagu mmpoKOTO pasmpoCTpaHeHHUE HAa BUPYCHM HH(EKIMH, 32 KOUTO HAMa CreHu(pUIHO
JIeYCHUE U M0sIBaTa HA PE3UCTEHTHHU BUPYCHH ILIaMOBE, ThPCCHETO Ha e(DEKTUBHHU AHTHBUPYCHU ChEANHEHHUS €
OT pelaBanio 3HaueHue. HacTosimoro u3cieBaHe mpoyysa in vitro aHTHBUPYCHATa aKTHBHOCT Ha ETAHOJIOB
EKCTPAaKT OT HaJ3eMHHU yacTu Ha Tanacetum vulgare L. cpenyy BUpYCHU IIIaMOBE OT TPH TAKCOHOMHYHH TPYIIH,
BKITFOUMTEITHO arcHTH, KOUTO TPUYMHSIBAT COIMATHO 3HAYMMU 3a00JSIBAHUS TIPU XOpa, 32 KOMTO € TOoKa3aHa
AHTUBUPYCHAa XMMHOTEPAINs, a UMEHHO Kokcaku BHpyc Bl (cemeiictBo Picornaviridae), xeprmec cuMrmiekc
Bupyc tun 1 (cemeiictBo Herpesviridae) u Bupyc Ha rpun A (cemerictBo Orthomyxoviridae).



esn: [enra Ha HACTOAMIOTO MPOYUBAHE € /1a CE€ OLEHU aHTUBHUPYCHATa aKTUBHOCT Ha €TAHOJIOB €KCTPAaKT OT
TPEBUCTOTO pacteHue Tanacetum vulgare L. cpelly BaXHH YOBCIIKH BHPYCU, 32 KOUTO € HEOOXOoAuMma
AHTHBUPYCHA XUMHOTEPAIINsI, U Ja CE€ XapaKTepU3Upa EKCTPAKTHT 3a HErOBATa aHTUOKCUIAHTHA aKTUBHOCT in
Vitro.

Marepuanu u meroqu: CypOoBUST BOJHO-€TAaHOJICH €KCTPAKT OT HaJa3eMHHW 4yacth Ha Tanacetum vulgare L.
ChIbpKa (PIABOHOMIIM, ONpEACNICHH KaTO AalMIeHWH, KYMapWHHU, ONpEICNIeHH KaTo ECKYJIHH, TaHWUHOBH
CHEMHEHHS, ONPEIEICHN KaTo TAaHWH U JIp. AHTUBUPYCHATa aKTUBHOCT Ha €TAHOJIOB €KCTPAKT OT TPEBHUCTO
pactenune Tanacetum vulgare L. cpemty xokcakuBupyc Bl, rpun A u Bupyc Ha xeprec cumruiekc Tin 1 Oerre
OIIeHEHa Ype3 OIeHKA Ha MOTHCKAaHETO Ha BUPYCHHS A0OHMB. O0mara aHTHOKCHIaHTHA aKTUBHOCT C€ OIpeienn
ype3 M3MepBaHE Ha KaramuTeTa Ha mpolara jJa WHXUOWpa TEHEpPHpaHEeTO Ha PEAaKTHBHU BEIECTBa Ha
THOOapouTypoBa kucennna (TBARS).

Pesynraru: Pesyntarute mokasaxa, 4e eKCTPakThT MMa Hal-HHCKa TOKCHYHOCT BbPXy KJIEThYHATa JIMHUS
MDBK u nono6na riutotokcuaHoCT pu Hep-2, nokaro B iietkute MDCK mma moBeue OT 1Ba ITBTH MTO-BUCOKA
TOKCHYHOCT. TecTBaHEeTO Ha aHTUBUPYCHATa aKTUBHOCT Ha €KCTpakTa oT Tanacetum vulgare L. pa3kpu cinado
notuckane Ha pervinkanuara Ha HSV-1 cbe cenexkruBen unnekc 7,07 u IAV/H3N2 (SI = 3,69), Ho He Oeriie
OTKpHT crienuduyeH aHTUBUpyceH edekt cpemry perummkanuara Ha CVBI1. Ouenkara Ha aHTHOKCHAaHTHATa
aKTHBHOCT I10Ka3a BHCOKAa CTOMHOCT Ha e€TaHojoBus ekcTpakT oT T. vulgare — 26 mmol/l 3a npunoxenute 20
mg/ml eKcTpaxT.

3akmouenne: CypoBUST €KCTPAKT OT HaJA3EMHHU YacTH Ha JieueOHoTo pacTteHne Tanacetum vulgare L. mokassa
HUcKa murotokcnyHoct npu Hep-2, MDBK u ymepenn untotoxkcuunu edpextu npu MDCK knerku. Toit
MpOosiBABa 3HAUMTENIHa aHTUBHpPYCHa akTUBHOCT cpemty HSV-1, kakto ce ompenens OoT perucTpupaHoTo
WHXUOWpaHe Ha BHPYCHATa PEIUIMKAIM, OOKMpAaHEeTO Ha HABJIM3aHETO Ha BHpyca - €Tara Ha abcopOIus u
JTUPEKTHUTE BUPYCOUUIHH €(eKTH BbPXY M3BbHKIETHUHUTE BUPHOHH. HaOmroqaBaHuaT eQexT mpu TecTBaHe
Ha ekcTpakTa oT Tanacetum BepXy mH(ekius ¢ Bupyca Ha rpun A H3N2 in vitro e mo-ciab, KoeTo BEpOoATHO €
pe3yiTar OT HaMecara B KICTBYHUTC IbTUIA, BKIIOYCHM B [UKBJIA Ha PEIJIMKAIlus. Hannguero Ha
BHUPYCOIIM/IHA ¥ TIOTUCKAIIA aJCOpOIMsITa aKTUBHOCT, HO JIUTICAaTa HA HHXUOUTOPHU e(DEeKTH BbPXY BUpyCHATa
pemkanust cpemty CBV-1 mpenmnonara Bb3MOXKHO B3aMMOJCHCTBHE Ha KOMIIOHEHTHTE Ha EKCTPaKTa C
BUPYCHH KarCUIHU MPOTEHHH WM CBbP3aHH KJICTHUHHU PELECITOPH.

KirouoBu nymu: antuokcunantua aktuBHoct, CVB1, H3N2, HSV-1, Tanacetum vulgare L.

9. Vilhelmova-llieva, N., Atanasov, G., Simeonova, L., Dobreva, L., Mancheva, K., Trepechova, M.,
Danova, S. Anti-Herpes Virus Activity of Lactobacillus’ Postbiotics. BioMedicine (Taiwan), 12, 1,
China Medical University, 2022, ISSN:.2211-8039, DOI:10.37796/2211-8039.1277, 21-29. Q3
(Scopus) Jlunk

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.

10


https://www.scopus.com/record/display.uri?eid=2-s2.0-85126281896&origin=resultslist

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 %4 28.26) and neutralized CFS from L.
fermentum (SI Y4 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.

Keywords: Antiviral activity, Herpes simplex virus type 1, Lactobacillus probiotics, Postbiotics
Pe3rome

[IpenmocraBku 3a wm3cnenBanero: Hamocnmenpk pasmuuHm MmiedHo-kucenn Oakrepun (LAB) m texuure
HOCTMCT36OHI/ITI/I II0Ka3BaT MHOI'O ITOJIOKHTCIHU eq)eKTI/I BBPXY YOBCHIKOTO M XUBOTHUHCKOTO 3JpaBc. Te
U3IIICKAAT OIArONpHATHU IPH PA3IMYHH HAPYIICHUS M MATOJOTUYHU ChCTOSIHHS, BKIFOUUTEIHO TPH IUPOK
CIIEKTHP oT MH(PEKITHO3HN 3a00JIsIBaHUSL.
Llen: [a ce orenu in Vitro anTuBUpycHata akTuBHOCT cpenry Herpes simplex supyc tun 1 (HSV-1) na 11
HOCTOMOTHYHH MpoOu (JIM3aTH WM KIEThYHO-CBOOOAHH cynepHatantH — CFS), moiydeHu mo Bpeme Ha
(epMeHTaIMTA Ha IIeCT pobroTnyny mama Lactobacillus, usonupanu ot 6barapcku pepMeHTHPATN MIEYHH
HPOJIYKTH.

Marepuanu u MeToau: bsixa mpuiioskenu in VIitro mpoTokosM 3a OIeHKa Ha BIUSHACTO HA Pa3IndHH MPOOH OT
LAB BBpxy pernukanmsra, ajgcopouusita u Bupyuugaus epexr Ha HSV-1, uznonssaiiku MDBK kierku.
Pesynratu: Yernpu ot uscnensanute npodu Ha LAB mokasaxa craTucTuyeckd 3HaYMMa WHXHOMLMS Ha
perummkanusata Ha HSV-1. Haii-Bucok cenexktuBen uHuekc (SI = 79.75) Gere n3uuciieH 3a TOCTMETa0OIUTHTE
Ha Lactiplantibacillus plantarum, cieaBan oT BucokoMoJeKysiHata (pakuus Ha KICThYHH (parMeHTH OT
kyntypara Ha Limosilactobacillus fermentum (S6) (SI = 34.63), CFS ot kbcHOEKCHIOHEHIMaNHaTa (a3a Ha L.
plantarum (SI = 28.26) u neyrpanusupan CFS or L. fermentum (SI =28.11). M3pa3eHa BUpyI/Ha aKTHBHOCT
Oemre orvyereHa cbuio mpu mocrouoruiure S1, S11 (L. fermentum), S3 (L. plantarum) u S6 (L. fermentum).
3abenexxuTeneH Oellle HHXUOUTOPHUAT €EeKT Ha ITOBEUETO IPOOH BHPXY eTara Ha afcopOuus Ha BUpyca KbM
MDBK xknerkute. OcBeH TOBa IOYTH BCUUKU TOCTOMOTHLIY IPOSIBUXA 3aIIUTEH €(PEKT BbPXY 3APABUTE KICTKU
17§ 3HAYHUTEITHO Hamalmxa BUPYCHUS TUTBP npu noce/Bama UH(EKIHS.
3akirouenue: [Ipensapurento noxdopanute Lactobacillus mamose nemoncTpupaxa mam-crennpuatn eextu
cpemy HSV-1. Te3n nocTOMOTHIN BAMSAT HA Pa3IUuHU €TalM OT BUpyCHAaTa MH(QEKIHS B KICTHYHU KyITYPH
U TeXHUTE 00eIaBaIly XapakTepPUCTUKY B MOMEHTA CE OLICHSIBAT.

KuarouoBu nymu: AHTHBUpYCHa akTHBHOCT, Herpes simplex supyc tun 1, Lactobacillus npo6uoruriim,
[HoctOmoTnk
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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, TAV/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.

Keywords: lactose octaacetates; microwave irradiation; antimicrobial properties, antiviral activity

Pesrome

3anavara Ha ToBa U3CieABaHe Oelle a ce U3BbPIIN ""3e/IeH" CHHTE3 Ha JIAKTO3a OKTAAIeTaT Ype3 MUKPOBBIHOBO
oOrbuBaHe M Ja C€ yCTAaHOBU TsAXHATa OMOJIOTMYHA aKTHBHOCT. JIaKTO3HUWAT ecTep Oelle MOJy4eH cien
MHKDPOBBJIHOBA €CTepUUKAIINAS HA JITAKTO3a C OmeTeH aHxuapu (moous 85-90 %). JIaKTO3HHST OKTaaIeTar ce
XapakTepusupa ¢ BHCOKa crenieH Ha anerwiupane (DS 3.2-3.7). CtpykTypara Ha JIaKTO3HHUTE ecTepu Oeue
n3MCHEHa upe3 HH(]padepBeHa CIEKTPOCKONMS M C SAPEHO-MAarHUTEH pPe30HaHC. JIaKTO3HMAT OKTaalerar
MoKa3a 1o-100po GyHrUIMIHO OT aHTHOAKTepHaIHo AelicTBue. [IpuTekasa jieka 10 yMepeHa NpOTHBOIbOMYHA
akTHBHOCT cpeuty Aspergillus niger ATCC 1015, Penicillium sp., Rhizopus sp., Fusarium moniliforme ATCC
38932. JIakTO3HUTE aleTaT AEMOHCTPUPaxa HAUCKA MUTOTOKCHYHOCT CPEIly TPH KICTHYHH JMHHUN: KIETKH OT
roBexkan 060pek Madin-Darby (MDBK), woBemku enuren tun 2 (HEp-2) u Kydemku 650pedHn KIIeTKH Ha
Madin-Darby (MDCK). ToBa e mppBOTO H3clieiBaHE 32 aHTHBHPYCHA aKTHBHOCT Ha JIAKTO3HHU aIleTaTH CPEILy
xepriec cumrieke Bupyc tan 1 (HSV-1), rpunen Bupyc A/Panama/2007/99/H3N2 - (IAV/H3N2), PV-1 u
Coxsackievirus B1. YcranoBeHo e, ye ToBa chelMHEHHE TOKa3Ba akTHBHOCT ¢ SI = 2,4 camo cpemty PV-1, Ho
cpeary HSV-1, TAV/H3N2 u Coxsackievirus Bl e neaktmBen. Hacrosimoro mpoydBaHe IeMOHCTpHpa
NPWIOKEHNUSATA Ha JIAKTO3HHTE aleTaTd Karo aHTUMUKPOOHM W aHTUBUPYCHHU BEIECTBA B XPaHHUTEIHH,
(apMaLeBTUYHHU, CEJICKOCTOIIAHCKU U KO3METHYHH MpernaparH.

Kaw4oBu 1ymm: J1akTo3a OKTaaneTatd; MUKPOBBIHOBO OOTbYBAHE; aHTUMUKPOOHU CBOWCTBA, aHTUBUPYCHA
AKTHBHOCT
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11. Saralieva, E., Dincheva, I., Tumbarski, Y., Petkova, N., Vilhelmova-Ilieva, N., Nikolova, I.,
Simeonova, L., Ivanov, I.. Chemical Composition, Antibacterial, Antiviral, Antioxidant, and
Acetylcholinesterase Inhibitory Properties of Essential Oils from Carlina acanthifolia All. roots. Journal
of Essential Oil-Bearing Plants, Taylor & Francis, 2022, ISSN: 0972-060X,
DOI:10.1080/0972060X.2022.2133973, Q2 (Scopus) JIMHK

Abstract: The investigation aimed to reveal the chemical composition, antioxidant activities, antibacterial,
antiviral, and acetylcholinesterase inhibitory properties of the essential oil of Carlina acanthifolia All. roots.
Essential oil was produced by hydrodistillation and analyzed by gas chromatography-mass spectrometry (GC/
MS). In the essential oil eight compounds were found. Polyacetylene benzyl-2-furylacetylene (carlina oxide
(89.36%) was found as the main constituent. There were also found sesquiterpenes farnezol (Z,E), farnezol
(Z,72), trans-pB-farnesene, a-curcumene, y-curcumene, B-sesquiphellandrene, and benzaldehyde. The Carlinae
radix essential oil possessed a strong radical scavenging ability IC50 86.20 pg/mL (ABTS method). Essential
oil showed antimicrobial activity against Bacillus cereus (MIC 0.313 pg/mL), Staphylococcus aureus (MIC
1.25 pg/mL), Listeria monocytogenes (MIC-5.0 pg/mL), Proteus vulgaris (MIC 0.625 pg/mL), Salmonella
enteritidis (MIC-5.0 pg/mL), Candida albicans (MIC 1.25 pg/mL) and Escherichia coli (MIC 5.0 pg/mL).
Investigated essential oil showed significant acetylcholinesterase inhibitory activity (IC50 0.28 pg/mL) in
comparison to galanthamine. An essential oil from Carlina acanthifolia demonstrated antiviral effect on human
poliovirus-1 (LSc-2ab) by inhibiting the adsorption of the viral particles on the cell lines (Human epithelial type
2). The pharmacological activities demonstrated by the essential oil from C. acanthifolia radix showed its
potential application as a remedy or its impact on human health and nutrition.

Keywords: Antimicrobial activity, antiviral activity, antioxidant activity, Carlina acanthifolia All.

Pesrome

W3cnenpaneTo nma 3a 1es1 Ja pa3Kpue XMMUYHUS ChCTaB, aHTHOKCHIAaHTHATA aKTUBHOCT, aHTHOAKTEPHAIHUTE,
AQHTUBUPYCHUTE U aleTWIXOJMHECTEPasHUTe WHXUOWTOPHHM CBOWCTBA Ha eTepuuHoTo Macio ot Carlina
acanthifolia All. xopenu. ETepuuHOTO Macio ce moydu 4pe3 XUAPOASCTUIIALMS U CE aHATU3Upa Ype3 ra3oBa
xpomarorpadus-maccriekrpometpus (GC/MS). B eTeprndHOTO Macio ca OTKPUTH OceM cheaumHeHms. Karto
OCHOBHA ChCTaBKa € JI0Ka3aH MoJuaueTHieH OeH3un-2-pypuianetuieH (kapauna okcun (89,36%). Otkputu
ca cpiio ceckButeprieHu (apueson (Z,E), papueson (Z,Z), tpanc-p-dapHeseH, o-KypKyMeH, y-KypKyMeH, [3-
ceckudenanapeH u OeHzanaexu. ETepuaHOTO Maciio OT KOPEeH MpHUTEeXaBa CHIIHA CIOCOOHOCT 32 yJaBsHe Ha
paaukamu IC50 86,20 pug/mL (meronm ABTS). ErepruHoTo Macio moka3a aHTUMHUKPOOHA aKTHBHOCT CpPEILy
Bacillus cereus (MIC 0.313 pg/mL), Staphylococcus aureus (MIC 1.25 pg/mL), Listeria monocytogenes (MIC-
5.0 ug/mL), Proteus vulgaris (MIC 0.625 pg/mL), Salmonella enteritidis (MIC-5.0 ug/mL), Candida albicans
(MIC 1.25 pg/mL) and Escherichia coli (MIC 5.0 pg/mL). HW3cnenBaHoTo eTepuYHO MAacio MOKa3Ba
3HAYMUTEIHA MHXUOUTOpPHA aKTUBHOCT Ha amnerwixonunecrepaza (IC50 0,28). ug/ml) B cpaBHEHuE ¢
ranantamul. Etepuuno macno ot Carlina acanthifolia neMmoHcTprupa aHTHBUPYCEH €(EKT BBPXY YOBELIKHS
nosmoBupyc-1 (LSc-2ab) upe3 nuxubupane Ha aacopOumsTa Ha BUPYCHUTE YACTHITH BHPXY KICTHUHUTE TUHUN
(uoBemku emnurten tun 2). PapmMakolornyHata akTHBHOCT, JIEMOHCTpPHpaHa OT eTepudyHoTo macio ot C.
acanthifolia radix, moka3Ba MOTEHIIMATHOTO My TIPUJIOKEHHE KaTO JIeYeOHO CPENICTBO WM Bh3ACHCTBUETO MY
BbpXY YOBEIIKOTO 3/IPaBE M XpaHEHE.

KarouoBu gymmu: AHTUMHKpOOHA aKTHBHOCT, aHTUBHPYCHA aKTHBHOCT, aHTHOKCHaHTHa akTuBHOCT, Carlina
acanthifolia All

13


https://www.scopus.com/record/display.uri?eid=2-s2.0-85142602986&origin=resultslist

12. Vilhelmova-llieva N., Danova S., Petrova Z., Dobreva L., Atanasov G, Mancheva K., Simeonova L.
Protective and Therapeutic Capacities of Lactic Acid Bacteria Postmetabolites against Koi Herpesvirus
Infection in Vitro. Life, 13, (3), MDPI, 2023, DOI: 10.3390/1ife13030739, ISSN: 2075-1729, 739. Q2
(Scopus)  Jlunk

Abstract

Background: The accumulation of data on beneficial biological effects of probiotics and their metabolic
products favors their potential use in the prevention and treatment of various malaises. Methods: Nine
postmetabolites from Lactic acid bacteria (LAB) of human or dairy origin and their antiviral activity were
studied using the cytopathic effect inhibition test. The virucidal capacity, their influence on the adsorption stage
of Koi herpes virus (KHV) and their preventive role against subsequent viral challenge on intact Common carp
brain (CCB) cells were also determined by titration assay. Residual viral infectivity in postmetabolites-treated
samples was compared to mocktreated controls and Dlgs were calculated. Results: When administered during
KHYV replication, the microbial products isolated from Lactiplantibacillus plantarum showed remarkable
activity with a selectivity index (SI) between 26.5 and 221.4, as those effects were dependent on the samplevirus
incubation time. Postmetabolites from Lactobacillus gasseri and Lactiplantibacillus plantarum also
demonstrated significant inhibition of KHV replication with SI of 24 and 16, respectively. The bioactive
metabolites isolated from Limosilactobacillus fermentum had a minor effect on the viral replicative cycle.
Compounds, produced during the fermentation by lactobacilli, grown on different nutritive media and collected
at different time points, significantly inhibited extracellular KHV virions. All investigated postmetabolites
remarkably blocked KHV attachment to the host cell (CCB), leading to a drop in viral titers by Dlg = 4.25—
5.25, and exerted protective effects on CCB cells before they were subjected to viral infection. Conclusions:
Our results open new horizons and promote LAB and their postbiotic products to be used in the prophylaxis
and therapy of viral infections.

Keywords: LAB; probiotics; postmetabolites; Koi herpes virus; antiviral activity; cell protection

Pesrome

[IpennocraBku 3a wu3cieABaHeTo: HarpynBaHeTo Ha JaHHM 3a TIOJC3HUTE OHMOJNOrMYHM e(eKTH Ha
NpOOMOTUIINTE W TEXHUTE META0OJIMTHH MPOAYKTH OJaronpuarcTBa IOTEHLMAlHATa MM YIoTpeba B
npoduIaKTHKATa U JIEYCHUETO Ha pa3nunyHu 3a0onsBanus. Metoau: [leBet moctMeTabonnuTa OT MICYHOKUCEIH
Oakrepun (LAB) oT yoBemKH MM MJIEYEH MPOM3XOJ M TAXHATA aHTUBUPYCHA aKTHMBHOCT Ca M3CJIEIIBAHH C
MOMOIITA HAa TECTa 32 MHXUOMpaHEe HA IUTONMATHYHUS ePeKT. BUPYIUAHUAT KamaluTeT, TIXHOTO BIUSHHE
BBpXY erana Ha ancopbuust Ha Koi xepniec Bupyc (KHV) u TsixHata npeBaHTHBHA pOJIsl CpElLy MOCIEIBAIIO
BUPYCHO 3apa3siBaHe B 3[paBU MO3bUHH KJIETKM Ha oOukHOBeH mapaH (CCB) cpino 0sixa ompeneneHu upes
tutpanus. OcrarbuHaTa BUPyCHA WH(EKIIMO3HOCT B IPOOUTE, TPETHPAHH C TOCTMETabO0INTH, Oelre cpaBHEeHA
C HEeTpeTUpaHH KOHTponu u Osixa m3umciaeHu Algs. Pesynraru: Korato ce mpwiarat mo Bpeme Ha KHV
perutnkanus, MUKpoOHHTE poayKTH, n3oiupanu ot Lactiplantibacillus plantarum, mokassar 3abenexxurenta
aKTHBHOCT C MHJIEKC Ha celeKTuBHOCT (SI) Mmexmy 26,5 u 221,4, Thif KaTo Te3u ePeKTH 3aBUCAT OT BPEMETO Ha
uHKyOaIMs Ha BHpyca Ha npobara. Iloctmerabonuture ot Lactobacillus gasseri u Lactiplantibacillus
plantarum cbImo mokas3Bat 3HAYMTENHO HHXHOKUpaHe Ha perumukanusta Ha KHV ¢we SI ot 24 u 16, chOTBETHO.
buoaktuBHuTE MeTabonmuTH, M3omupanu ot Limosilactobacillus fermentum, umat HeznaunrteneH epekt BbpXy
pEeIIMKaTUBHUS ILMKBI Ha Bupyca. CbeAMHEHMATA, NPOU3BEIACHM OT JIAKTOOAIMJIM IO BpeMe Ha
(depMeHTanusITa, OTIIICKIAHN BHPXY Pa3NMYHN XPaHUTEIHU CPEIU M CHOpaHU B Pa3IMYHH BPEMEBU TOUKH,
3HAUUTENHO wuHXHOMpar wu3BbHKIeThuHUTe KHV Bupnmonun. Bcuuku wu3cneaBaHM MOCTMETA0OIUTH
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3abenexutenHo O1okupar npukpenBaneTo Ha KHV xbM kinetkara rocronpuemank (CCB), koeTo Boau 1o can
Ha BupycHHUTE THTpHU ¢ DIg = 4, 25-5, 25 u ynpaxsssat 3amutHu edektn Bepxy kietkure Ha CCB, npeau na
ObAaT MOUIOKEHH Ha BHpycHa MH(pekuus. 3akiaroueHus: Hammre pesynraTw OTKpHBAT HOBH XOPH30HTH H
HachpuaBaT M3Mnoi3BaHeTo Ha LAB u TexHuTe MOCTOMOTHYHY NPOAYKTU B NPO(HUIAKTUKATA M TepanusiTa Ha
BUPYCHU HH(EKITIH.

KawuoBn gymm: LAB; npoOuorunm; moctmerabonutu; Koi xepmec BHpyc; aHTUBHUpPYCHA aKTUBHOCT;
KJIEThYHA 3alUTa

13. Antov G., Vilhelmova-Ilieva N., Nikolova M., Nikolova I., Simeonova L., Grozdanov P., Krasteva M.,
Vladimirova A., Gospodinova Z.. In Vitro Evaluation of Anticancer, Antiviral and Antioxidant
Properties of an Aqueous Methanolic Extract of Rhus Typhina L. Leaves. International Food Research
Journal, 30, 3, Universiti Putra Malaysia, 2023, ISSN: 1985-4668, DOI:10.47836/ifrj.30.3.19, 774-782.
Q3 (Scopus)  Jlunk

Abstract

In recent decades, natural products of plant origin have predominated among the sources of new therapeutic
agents. Plants, which are intensively used in folk medicine, are the focus of particular interest, and being
subjected to in-depth analyses for the assessment of their pharmacological properties. The objective of the
present work was to evaluate the in vitro anticancer, antiviral, and antioxidant properties of a crude agueous
methanolic extract from the leaves of Rhus typhina L., which is a plant species with broad applications in
traditional phytotherapy. The anticancer capacity of the extract was assessed on two human breast cancer cell
lines (MCF7 and MDA-MB-231) using the 3-(4,5- dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide
(MTT) cell proliferation assay, and its cell growth inhibitory effect on cancer cells was compared with its action
on a noncancerous breast epithelial cell line (MCF10A). Moreover, the in vitro antiviral activity of the plant
extract was studied against viral strains of three taxonomic groups: herpes simplex virus type 1 (HSV-1),
coxsackievirus B1 (CVB1), and influenza A virus (IAV/H3NZ2) using a cytopathic effect inhibition test, extract
cytotoxicity evaluation through the neutral red uptake assay, a virucidal assay, a viral attachment assay, and
cell pre-treatment with the extract. In turn, a radical scavenging assay with 2,2-diphenyl-1- picrylhydrazyl
(DPPH) was applied to explore the antioxidant potential of R. typhina leaf extract. Results indicated that the
plant extract possessed antiproliferative activity against the tested cell lines which was stronger toward cancer
cells. A modest inhibitory effect on IAV/H3N2 replication was detected; as well as on an effect on herpes
virions and on the adsorption of the HSV-1 and IAV/H3N2 strains; and a protective effect on uninfected cells
before HSV-1 contact. The leaf extract of R. typhina also exhibited a strong free radical scavenging activity.
The results of the present work demonstrated the pharmacological potentials of the plant extract, which warrants
further and more detailed study in the future

Keywords: Rhus typhina L., in vitro study, anticancer potential, antiviral properties, antioxidant effect

Pesrome:

[Ipe3 mocneaHuTe AECETHNETUS TNPHPOJHH TPOLYKTH C PACTHTENEH IPOU3XOJA TNpeodianaBaT Ccpex
M3TOYHHMLUTE Ha HOBU TEPANEBTHYHH CpeAcTBa. PacTeHusATa, KOUTO Ce M3MOI3BAT MHTEH3UBHO B HApOAHATA
MEWIINHA, Ca B IEHThpa Ha CIEeIHalieH MHTEepeC U ce ToJyIaraT Ha 3a/1bJI009eHH aHAJIM3HY 32 OIIEHKA Ha TEXHHUTE
(apmakonornynu cBoiictsa. Llenta Ha HacTosdmara paboTta Gele Ja ce OLEeHU HH BUTPO aHTUKAHLEPOTCHHUST,
AHTMBHUPYCHUAT U aHTHOKCUAAHTHUAT €()eKT Ha CypOB METAHOJIOB €KCTPaKT OT jucrara Ha Rhus typhina L.,
KOETO € BUJ pacTeHHe C IMUPOKH TMPHUIOXKEHUS B TpalulMOHHATa (uToTepanus. AHTHKAHIEPOTCHHUST
KaImaiuTeT Ha eKCTpakTa Oellle OIICHeH BbPXY JBE YOBEIIKH KIETKH Ha pak Ha repaara (MCF7 u MDA-MB-
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231), karo Oemie W3MOJ3BaH TecThT 3a mpoiudepanus Ha kinetkd ¢ 3-(4,5-numernntuazon-2-un)-2,5-
mudenunrterpazoauym opomun (MTT), a edhekTbT My BbpXYy HHXHOMPAHETO HA pacTeka Ha KJIETKUTE Ha pak
Oelie CpaBHEH C JEWCTBHETO MY BBPXY HEXHMHUUYECKH KICTHYHM JIMHUU Ha CMUTETHH KJIETKH Ha I'bplara
(MCF10A). OcBen ToBa, MH BUTPO aHTUBHPYCHATA aKTHMBHOCT Ha PACTHTEIHHUS €KCTPAKT OeIle M3CiIeIBaHa
Cpelly BHPYCHHU I[aMOBE OT TPH TaKCOHOMHYHH TPyIu: xeprec cumiuiekc Bupyc tum 1 (HSV-1), xokcaku
Bupyc Bl (CVB1) u Bupyc na rpun A (IAV/H3N2), karo Oemie H3MON3BaH TeCT 3a MHXUOUpaHE Ha
LUTONATUYHUS eeKT, OLIEHKA Ha IIUTOTOKCUYHOCTTA Ha €KCTPAKTa Ype3 METOA 3a YCBOsSBAaHE Ha HEyTpaJeH
YepBEH, BUPYCOIMJIEH TECT, TECT 3a MPHUBbP3BaHE HA BUPYCH U IPEIBAPUTEIHO TPETHpaHE Ha KIETKUTE C
excTtpakTa. OT cBOSI CTpaHa, METO[ 3a yJaBsiHE Ha paaukanu ¢ 2,2-nudenun-1-nukpunxuapasui (DPPH) Geme
MIPHUJIOKEH 32 U3CIIeIBaHE HAa AaHTHOKCHJIAHTHHS IOTEHINA Ha eKCTpakTa oT jaucta Ha R. typhina. Pesynrature
MOKa3axa, 4e pacTUTEIHHUAT EKCTPAKT NPHUTEXaBa aHTHIPOIU(EpaTHBHA aKTUBHOCT CPELIy W3CICABAHUTE
KIEThYHU JIMHUM, KaTo eQeKThT Oelle IO-CHJICH BBPXY PpAaKOBHTE KIETKHU. belne yCTHOBEH yMepeH
WHXUOUTOPEH ePeKT BbpXy perukanusara Ha [AV/H3N2, kakTo 1 eeKT BbpXy BUPYCHTE Ha XepIIeC U BBPXY
ancopouusra Ha mamoBere HSV-1 u IAV/H3N2, xakTo 1 3amuTeH eekT BbpXy HEMH(PEKTHPAHUTE KICTKU
npenu KoHTakT ¢ HSV-1. EkcrpakTsT o1 tucta Ha R. typhina cbiio Taka mokasa cuiiHa aKTUBHOCT 3a yIJIaBSHE
Ha cBOOOTHM pajguKamu. Pe3ynTature OT HACTOSIIOTO H3CJIEABaHE JAEMOHCTPUpAT (HapMaKOJIOTHYHHS
MOTEHIHAJ HA PACTUTEIHUS EKCTPAKT, KOETO IIPEAIIoIara NIpoBeXJaHEeTO Ha JOIBIHUTEIIHH U II0-3aAbJI0O0YEHU
W3CIIEABAHUS B OBJIEIIE.

KuarowoBu aymm: Rhus typhina L., in vitro u3cnenBaHe, aHTHKaHIIEPOTCHEH MOTEHIMAN, AHTHBUPYCHH
CBOIICTBA, aHTHOKCHIAHTEH e(DeKT

14. Ivanova, N., Ermenlieva, N., Simeonova, L., Kolev, 1., Slavov, 1., Karashanova, D., Andonova, V.
Chlorhexidine—Silver Nanoparticle Conjugation Leading to Antimicrobial Synergism but Enhanced
Cytotoxicity. Pharmaceutics, 15, 9, MDPI, 2023, ISSN: 1999-4923, DOI:
10.3390/pharmaceutics15092298, 2298. Q1, (Scopus) Jlunk

Abstract: This study explored the potential synergism within chlorhexidine—silver nanoparticle conjugates
against Influenza type A, Staphylococcus aureus, Escherichia coli, and Candida albicans. Silver nanoparticles
(SN) were obtained by the reduction of silver ions with green tea total phenolic extract and conjugated with
chlorhexidine (Cx). The particles were characterized by UV-Vis and FTIR spectroscopies, dynamic light
scattering, X-ray diffraction, and transmission electron microscopy. A stable negatively charged nano-silver
colloid ( = -50.01) was obtained with an average hydrodynamic diameter of 92.34 nm. In the presence of
chlorhexidine, the spectral data and the shift of the zeta potential to positive values ({ = +44.59) revealed the
successful sorption of the drug onto the silver surface. The conjugates (SN-Cx) demonstrated potentiation in
their effects against S. aureus and C. albicans and synergism against E. coli with minimal inhibitory
concentrations of SN at 5.5 pg/mL + Cx 8.8 ug/mL. The SN showed excellent virucidal properties, increasing
with time, and demonstrated low toxicity. However, the coupling of the cationic chlorhexidine with nano-silver
did not reduce its intrinsic cytotoxicity on various cell lines (MDCK, BJ, and A549). The newly synthesized
antimicrobial agent exhibited an extended and promising therapeutic spectrum and needs to be further evaluated
regarding the designated route of administration in three-dimensional cell models (e.g., nasal, bronchial, dermal,
ocular, etc.).

Keywords: silver nanoparticles; chlorhexidine; conjunction; complexation; surface functionalization; nano-
scaled drug delivery; antimicrobial synergism; antiviral activity; Camellia sinensis catechins; green synthesis
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Pe3iome: ToBa nmpoyuBaHe u3cieBa MOTCHIMAIHNS CUHEPTU3bM Ha KOHIOTATH Ha XJIOPXEKCUIMH—CPEOBPHU
HAHOYACTHIIM cpelly rpurneH Bupyc tum A, Staphylococcus aureus, Escherichia coli u Candida albicans.
CpeObpaute HaHouacTuiy (SN) Osxa MONy4YeHU Ype3 PeAYKIHI Ha CpeObPHU HOHU ¢ 001 ()eHOJICH EKCTPAKT
OT 3€JIeH Yail ¥ KoHIorupanu ¢ xjopxekcuauH (Cx). Yactuuure Osxa xapaxrepusupanu upe3 UV-Vis u FTIR
CIIEKTPOCKOIIMHM, IOUHAMHYHO pa3ceiBaHe Ha CBETIMHATA, PEHTITEHOBa OUQPPAKLIUs M TPAaHCMUCHOHHA
eNeKTPOHHA MUKpOcKomus. [Toyden e ctabriIeH, OTPHUIIATEHO 3ape/ieH HaHOKoIoua ¢be cpedpo ({ = -50,01)
CBhC CpEIeH XHUIpOIWHAMUYEH nuaMeThp oT 92,34 nm. B mpuCHCTBHETO Ha XJIOPXEKCHIMH CIICKTPATHHUTE
JAaHHW W HM3MECTBAHETO Ha 3€Ta IOTEHLHMala KbM IOJIOKUTENHU cToHocTH (§ = +44,59) moTBbpamnxa
yCIenTHaTa CopOIys Ha JEKapCTBOTO BEPXY cpedbpHaTa moBbpxHOCT. KoHrorature (SN-CxX) meMoHCTpHpaxa
moTeHnupane Ha epextuTe cu cperry S. aureus u C. albicans, kakTo u cuneprussM cpery E. coli, ¢ Murnmanau
nHXUOUTOpHM KOoHUeHTpauuu Ha SN ot 5,5 pg/mL + Cx 8,8 pug/mL. SN nposiBuxa OTIMYHH BUPCOYLUAHU
CBOIMCTBa, KOMTO C€ 3aCHJIBaXa C BPEMETO, U IOKa3axa HUCKA TOKCUYHOCT. BbIpeku ToBa, CBBP3BAHETO HA
XJIOPXEKCUANH ChC CpeOBbpHUTE HAHOYACTHLIM HE HaMajll HEroBaTa BBHTPEIIHOIPHUCHIIA IUTOTOKCHYHOCT
BbpXxy pasznuunHu kierbuHu juHuu (MDCK, BJ u AS549). HoBocuHTE3upaHUAT aHTHUMUKpPOOEH areHT
JEeMOHCTPUpPA PA3IIMPEeH U o0elaBal] TepaneBTHYCH CHEKThP U TpsOBa Aa ObAe JONBIHUTEIHO OLEHEH MO
OTHOIIICHHE Ha MpelHa3sHAYeHUs HAuuMH Ha MPWIOKEHHWE B TPUU3MEPHH KJIETHYHM MOJENU (HaIlp. Ha3aJeH,
OpoHXHaleH, JepMajieH, OYeH U Ip.).

Kuaro4yoBn jaymu: cpeObpHM HAHOYACTHIM, XJIOPXEKCH/HMH; KOHIOTAIMs; KOMIUIEKCOOOpa3yBaHe;
MOBBPXHOCTHA (DYHKIMOHAIM3AINS; HAHOpPAa3MepHa JOCTaBKa Ha JIEKApCTBa; aHTUMHKPOOEH CHHEPIH3bHM;
aHTHBHpPYCHA akTHBHOCT; Katexunu ot Camellia sinensis; 3enena cunresa.

15. Mancheva, K., Danova, S., Vilhelmova-llieva, N., Simeonova L., Dobreva, L., Atanasov, G.. Koi
Herpesvirus Highlights and Potential of Probiotics to Reduce or Even to Prevent Koi Herpesvirus
Infection. Acta Microbiologica Bulgarica, 39, 2, Bulgarian Society for Microbiology, 2023, ISSN:
0204-8809, DOI: 10.59393/amb23390203, 111-117. Q4 (Scopus) Jlunk

Abstract

Koi herpesvirus (KHV) is a highly contagious virus that causes high morbidity and mass mortality of koi carp
(Cyprinus rubrofuscus Lacepede, 1803), common carp (Cyprinus carpio Linnaeus, 1758) and its ornamental
(coloured) varieties. Koi herpesvirus disease (KHVD) is one of the major factors that cause significant
economic losses affecting both wild and cultured populations of common and koi carp worldwide. It is thought
that there is no effective treatment for KHVD. The usage of vaccines for aquatic animals and water
environments is limited, associated with the risk of viral reactivation and reversion to virulence. In Europe, for
example, no commercial vaccine for KHVD is available. On the other side, probiotic additives are one of the
most prospective, promising, and safe alternatives of drugs, that provide fish health benefits such as
improvement of fish immune resistance and increased growth performance. This paper provides a
thoroughgoing analysis of the knowledge about Koi herpesvirus and the disease, its distribution, and
conventional treatment methods. We discuss the potential of probiotics for improvement of growth rate and
carp immune resistance, associated with the fish mucosal immune system as the first immune barrier.

Keywords: Koi herpesvirus (KHV), koi herpesvirus disease (KHVD), common carp (Cyprinus carpio
Linnaeus, 1758), koi carp (Cyprinus rubrofuscus Lacepéde, 1803), probiotics.

Pe3rome

Koi herpesvirus e CHIHO 3apa3eH BUPYC, KOWTO MPUYHHSBA BHCOKA 3a00JIEBAEMOCT M MAacOBa CMBPTHOCT TIPH
Kowu mapanute (Cyprinus rubrofuscus Lacepede, 1803), ooukHoBeH mapan (Cyprinus carpio Linnaeus, 1758)
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M HETrOBHTE JICKOpaTUBHM (IIBETHH) pa3HOBUAHOCTH. Kou Xeprec BHpycHaTa OONECT € eIWH OT OCHOBHUTE
q)aKTOpI/I, KOWUTO NPpUYUHABAT 3HAYUTCIIHN NUKOHOMHUYECCKHU SaFY6I/I, 3acdAraiiy KakKTo IWBU, TaKa U KYJITUBHUPAHU
MOTTyJIAIMK Ha IIapaH B CBETOBeH Maiab. CMsara ce, ue HiMa e(heKTUBHO JIeUeHHe Ha OoyiecTTa. YmoTrpedara
Ha BaKCHMHHM 3a BOJIHU YKUBOTHH M BOJIHA CpEJia € OTPaHHYCHA, KOETO € CBhP3aHO C PUCKA OT peaKTHBUpPaHE Ha
BHpYyCa U peBepcUsi KbM BHpyJeHTHOCT. B EBpona, Hanpumep, HsMa HaJM4yHa ThProBCKa BakcuHa 3a Kou
xeprnec BupycHa Oosiect. OT npyra cTpaHa, NMPOOHMOTHYHUTE J0OaBKHM ca €IHA OT HaW-TIEPCIEKTUBHUTE,
obemaBaniy 1 0e30MacHU ANTEPHATHBY Ha JIEKAPCTBATA, KOMUTO OCUTYPSIBAT MOJI3U 3a 37[PaBETO Ha pUOUTE, KaTo
noAoOpsiBaHEe HA UMyHHATa UM YCTOHUMBOCT U YCKOPEH pacTexX. Ta3u cTaTHs MPeACcTaBs 3abJI00UCH aHaN3
Ha 3HaHUATa 32 Koi herpesvirus u 3a0oysiBaHETO, KOSTO NMPUYUHSIBA, PA3NpPOCTPAHEHUETO MY U HSKOU OT
KOHBEHIIMOHAJIHUTE METOJHM 3a JieueHHe. PasriexiaaMe MOTeHIMana Ha MPOOMOTHIIMTE 3a MOJ00psBaHe
CKOpOCTTa Ha PACTeX M MMyHHaTa PE3UCTCHTHOCT Ha IIapaHa, CBbP3aHU C JIMTaBUYHATa YpPEBHA MMYyHHAaTa
CHCTEMa KaTo IIbpBa HMyHHA Oapuepa Mmpu puonuTe

16. Danova, S., Dobreva, L., Mancheva, K., Atanasov, G., Simeonova L., Vilhelmova-llieva N.
Lactobacilli-Derived Postmetabolites Are Broad-Spectrum Inhibitors of Herpes Viruses In Vitro. Int.
J. Mol. Sci., 26, 74, MDPI, 2025, ISSN: 1661-6596, DOI: 10.3390/ijms26010074, 2-15. Q1,
(Scopus) JInnk

Abstract: Herpes viruses are highly contagious agents affecting all classes of vertebrates, thus causing serious
health, social, and economic losses. Within the One Health concept, novel therapeutics are extensively studied
for both veterinary and human control and management of the infection, but the optimal strategy has not been
invented yet. Lactic acid bacteria are key components of the microbiome that are known to play a protective
role against pathogens as one of the proposed mechanisms involves compounds released from their metabolic
activity. Previously, we reported the anti-herpes effect of postmetabolites isolated from Lactobacilli, and here,
we confirm the inhibitory properties of another nine products against the phylogenetically distant human Herpes
simplex virus-1 (HSV-1) and fish Koi Herpes virus (KHV) in cell cultures. Cytotoxicity, cytopathic effect
inhibition, virucidal effect, the influence on the adsorption stage of the virus to the cells, as well as the protective
effect of the postmetabolites on healthy cells were evaluated. The inhibitory effect was more pronounced against
HSV-1 than against KHV at all studied viral cycle stages. Regarding the intracellular replicative steps, samples
S7, S8, and S9 (Mix group) isolated from Ligilactobacillus salivarius (vaginal strain) demonstrated the most
distinct effect with calculated selective indices (SIs) in the range between 69.4 and 77.8 against HSV-1, and
from 62.2 to 68.4 against KHV. Bioactive metabolites from various LAB species significantly inhibit
extracellular HSV-1 and, to a lesser extent, KHV virions. The blockage of viral adsorption to the host cells was
remarkable, as recorded by a decrease in the viral titer with Alg > 5 in the Mix group for both herpes viruses.
The remaining postmetabolites also significantly inhibited viral adsorption to varying degrees with Alg > 3.
Most metabolites also exerted a protective effect on healthy MDBK and CCB cells to subsequent experimental
viral infection. Our results reveal new horizons for the application of LAB and their postbiotic products in the
prevention and treatment of herpes diseases.

Keywords: antiviral activity; herpes simplex virus type 1; Koi herpes virus; viral replication; virucidal effect;
viral adsorption; Lactobacillus probiotics; postbiotics

Pe3tome: XepriecHUTE BUPYCH Ca CHITHO 3apa3Hu areHTH, 3acCsTallld BCHYKH KJIaCOBE TPHOHAYHHN JKUBOTHH, KaTO
I10 TO31 HAYWH NPUYIUHABAT CCPUO3HU 3APaBHU, CONTUATTHU 1 UKOHOMUYECKU ICTH. B PpaMKUTC Ha KOHICIINHATA
,,One Health” HoBu TepaneBTHYHM CpeICTBA ce M3CIEIBAT AKTUBHO KAKTO 32 BETEPUHAPEH, TaKa U 32 XyMaHEH
KOHTPOII U yTIpaBiieHHne Ha WH()EKIHATa, HO ONITHMAJIHA CTPATeT s BCe OIIe HE € OTKpuTa. MIIeYHOKHCEIHNTE
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0aKTepuu ca KII0YOBU KOMIOHEHTH Ha MUKPOOHOMa, U3BECTHHU ChC CBOSITA 3aIUTHA POJIS CPELLY aTOTCHUTE,
KaTo €IWH OT TPEUIOKEHUTe MEeXaHW3MH BKJIIOYBA CHEIWHEHHS, OTIACNSHM B pe3ylTaT Ha TAXHaTa
MeTaboIuTHa akTUBHOCT. [1o-paHo choOuIMXMe 3a aHTHXepHecHUs €peKT Ha MOCTMETa00NINUTH, U30JIMPaHU OT
Lactobacilli, a B Ta3u cratusi MOTBBPKIaBaMe MHXHOUTOPHUTE CBOMCTBA Ha OIIE JACBET MPOAYKTA CPEILY
¢umoreneTnuHO oTnageueHnTe yoBemku Herpes simplex virus-1 (HSV- 1) u pubnans Koi Herpes virus (KHV)
B KJIETPYHM KyITypH. bBfiXxa OIlEHEHM NIHWTOTOKCHUYHOCTTa, HHXMOMpPAHETO Ha LWUTONATHYHUS e(eKT,
BUPYLUIHUAT €(EKT, BIUSIHUETO BHPXY CTaaus Ha ancopOLus Ha BUPyCa KbM KJIETKUTE, KAKTO M 3aIUTHUAT
e(eKT Ha MOCTMETA0OIUTUTE BbPXY 3/PaBH KIeTKU. MHXUOUTOPHUAT edekT Oeme mo-u3paseH cpemy HSV-1,
otkonkoTo cpemry KHV Ha BCHMUKM W3cneqBaHM €Tamyd OT BUPYCHHS LMKBI. OTHOCHO BBTPEKICTHUYHUTE
perumkaTuBHYU eTanw, npobure S7, S8 u S9 (Mix rpyma), uzonupanu ot Ligilactobacillus salivarius (Barunasnen
1aM), IEMOHCTPUPaxa Hal-CHITHO u3pa3eH e(eKT ¢ U3UMCIICHH CeIEKTUBHM HHAEKCH (S]) B IuamnazoHa Mexmy
69,4 u 77,8 cpermry HSV-1 u ot 62,2 mo 68,4 cpemry KHV. bruoakTnBHHTE METaOOIUTH OT Pa3IMIHA BHUIOBE
MIJICYHOKHUCETH OaKTepuy 3HAYUTETHO MHXHOHMpar m3BbHKIEThYHH HSV-1 m B mo-manka cremnen — KHV
BUproHuTe. biokupaneTo Ha BUpycHaTa aacopOLys KbM KIETKUTE TOCTONPUEMHHUIM Oellle 3HAYUTENHO, KaTo
ce oTueTe HaMalsIBaHe Ha BUPYCHUS TUTHD ¢ Alg > 5 B Mix rpymara u 3a 1Bara xeprecHu Bupyca. Ocranannure
MOCTMETA00IMTH CHUIO 3HAYMTEIHO WHXMOWpaxa BUpycHaTa ajncopOuus B pasziauyHa creneH ¢ Alg > 3.
[ToBeueTo MeTa0OIUTH MPOSBHUXA U 3amKTeH eekT Bppxy 3apaBu MDBK n CCB kiteTku cpenty mocieasaria
eKCTIepHMEHTaIHa BUpycHa nHpekuus. Hammre pesynratu paskpuBaT HOBH XOPH30HTH 3a MPHUIIOKEHUETO HA
MIJIEYHOKHUCETUTE OaKTEPUH M TEXHUTE MOCTOMOTUYHU NPOIYKTH B NPEBEHUUATA U JCUCHUETO Ha XEPIECHUTE
3a00JsIBaHUsI.

KarouoBn aymm: aHTuBHpyCcHa aktmBHOCT; Herpes simplex virus type 1; Koi herpes virus; BupycHa
PeTUIHKAITIST; BUpyconuieH edeKT; BupycHa amcopommst; Lactobacillus mpobuoTuim; moctOnoTHIIN.

17. Gyurova, A., Milkova, V., lliev, ., Lazarova-Zdravkova, N., Rashev, V., Simeonova, L., Vilhelmova-
llieva, N.. Anti-Coronavirus Activity of Chitosan-Stabilized Liposomal Nanocarriers Loaded with
Natural Extracts from Bulgarian Flora. Life, 14, 9, MDPI, 2025, ISSN: 2075-1729, DOI:
10.3390/1ife14091180, Q1, (Scopus) JIuuk
Abstract: Disease’s severity, mortality rates, and common failures to achieve clinical improvement during the
unprecedented COVID-19 pandemic exposed the emergency need for new antiviral therapeutics with higher
efficacy and fewer adverse effects. This study explores the potential to encapsulate multi-component plant
extracts in liposomes as optimized delivery systems and to verify if they exert inhibitory effects against human
seasonal betacoronavirus OC43 (HCoV-OC43) in vitro. The selection of Sambucus nigra, Potentilla reptans,
Allium sativum, Aesculus hippocastanum, and Glycyrrhiza glabra L. plant extracts was based on their
established pharmacological and antiviral properties. The physicochemical characterization of extract-loaded
liposomes was conducted by DLS and electrokinetics. Encapsulated amounts of the extract were evaluated
based on the total flavonoid content (TFC) and total polyphenol content (TPC) by colorimetric methods. The
BALB 3T3 neutral red uptake (NRU) phototoxicity/cytotoxicity assay was used to estimate compounds’ safety.
Photo irritation factors (PIFs) of the liposomes containing extracts were <2 which assigned them as non-
phototoxic substances. The antiviral capacities of liposomes containing medicinal plant extracts against HCoV-
0C43 were measured by the cytopathic effect inhibition test in susceptible HCT-8 cells. The antiviral activity
increased by several times compared to “naked” extracts’ activity reported previously. A. hippocastanum extract
showed 16 times higher inhibitory properties reaching a selectivity index (SI) of 58.96. Virucidal and virus-
adsorption effects were investigated using the endpoint dilution method and Algs comparison with infected and
untreated controls. The results confirmed that nanoparticles do not directly affect the viral surface or cell
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membrane, but only serve as carriers of the active substances and the observed protection is due solely to the
intracellular action of the extracts.

Keywords: natural extracts; chitosan; liposomes; encapsulation; drug release; coronavirus HCoV-OC43;
antiviral activity; natural inhibitors of viral replication; cytotoxicity; phototoxicity

Pe3tome: Texxectra Ha 3a00JISIBAHETO, HUBATA HA CMBPTHOCT M YECTHTE HEYCIIEXH B IOCTUTAHETO HAa KIIMHUYHO
nonoOpeHue o Bpeme Ha Oe3nperienenTHara nanaemMus ot COVID-19 paskpuxa crienHata He00X0UMOCT OT
HOBH aHTHBUPYCHHU TEPANEBTHUIIM C IO-BUCOKA €(EKTUBHOCT U ITO-MAJIKO HeXenaHu edekT. ToBa npoyuBaHe
W3CNe/Ba MOTEHIMANa 3a KaIllCyJIrpaHe Ha MHOTOKOMIIOHEHTHH PAacTUTEIHH EKCTPAaKTH B JIMTIO30MH KaTo
ONITUMU3HUPAHU CUCTEMH 32 JOCTABKA M IIPOBEPSIBA NAJIH TE MPOSBSIBAT HHXHOUTOPHHU €PEKTH CPELLY YOBEIIKHS
ce3oHeH Oera-kopoHaBupyc OC43 (HCoV-OC43) in vitro. M1300pbT Ha pacTUTENHH EKCTPAKTH OT Sambucus
nigra, Potentilla reptans, Allium sativum, Aesculus hippocastanum u Glycyrrhiza glabra L. ce ocaoBaBa Ha
TEXHUTE YCTAHOBEHU (apMaKOJIOTHYHH M aHTUBUPYCHU CBoOicTBa. DH3MKOXMMHUYHATA XapaKTEPUCTHKA Ha
JIMIIO30MUTE, HATOBAPEHU C EKCTPaKTH, Oemre u3BbpiieHa ype3 DLS u enekrpokuHeruka. KonnuectBoTo Ha
KarcCyJIupaHus €KCTpakT Oele oleHeHo dYpe3 o0moTo chabpkanne Ha (uaBonowan (TFC) m obmoro
cpabpkanue Ha nonudenonn (TPC) upe3 konopumerpruaHu MeToau. DOTOTOKCHYHOCTTA/IIUTOTOKCHYHOCTTA
Ha CheAMHEHHATa Oelle ompeneneHa upe3 Tecta 3a HeyTpanHo yepBeHO (NRU) Bepxy BALB 3T3 kietkw.
dakropure Ha Qortopasapasnenue (PIF) nHa numosommure, ChIbpKallM E€KCTPAKTH, Osixa <2, KOETO THU
KnacupuImpa KaTo HeOTOTOKCHYHH BEIIECTBA. AHTUBHPYCHHST KAIAllUTET HA JTUIIO30MUTE C JIEKAPCTBEHH
pactutennu ekctpaktu cpeury HCoV-OC43 Geme nu3mepeH upe3 TeCT 3a MHXUOUpaHe Ha HUTONATUIHUS eheKT
B nomatnuBu HCT-8 kmerku. AHTHBHUpYyCHaTa aKTUBHOCT CE€ YBEJIMYM HSAKOJIKO MBTU B CpPaBHEHHE C
aKTMBHOCTTA Ha ,,LOJINTE" eKCTPAKTH, JOKJIaaBaHa mpeau ToBa. ExcrpakTeT oT Aesculus hippocastanum mokasa
16 mpTH MO-BUCOKH WHXUOWTOPHH CBOWCTBA, NTOCTUTANKH cenekTuBeH nHaekc (SI) ot 58,96. Bupyunaaure n
BUPYC-aACOpOLMOHHUTE ePeKTH OsXxa U3CcaeABaHN Ype3 METoJa Ha KpaiHO pa3pekaaHe U cpaBHEHHETO Ha Alg
ChC 3apa3eHU M HEJNEKyBaHM KOHTPOIU. Pe3ynaraTture NOTBBpPAMXA, Y€ HAHOYACTHLUTE HE BIUSAT AUPEKTHO
BBPXY BUPYCHATA IIOBBPXHOCT WK KJIEThYHATa MEMOpPaHa, a CIIy»KaT eJIMHCTBCHO KaTO HOCUTEIH HA aKTHBHUTE
BEIIECCTBA, KaTO HaOJI0OJaBaHaTa 3alluTa C€ JBIDKH E€AWHCTBEHO Ha BBTPEKICTHYHOTO MACHCTBHE Ha
EKCTPaKTHTE.

KirouoBu gymu: HaTypamHi €KCTPaKTH; XUTO3aH; JIUIIO30MH; KarcylupaHe; 0cBOOOKAaBaHe Ha JIEKaPCTBEHU
BemiecTBa; kopoHaBupyc HCOV-OC43; anTHBHpYyCHa aKTHBHOCT; HATypallHW WHXHOWTOpDH Ha BHpPYCHA
pEeIUIMKAIHS; IIUTOTOKCHYHOCT; (POTOTOKCHYHOCT.

18. Ivanova, N, Ermenlieva, N, Simeonova, L, Vilhelmova-llieva, N, Bratoeva, K, Stoyanov, G,
Andonova, V. In Situ Gelling Behavior and Biopharmaceutical Characterization of Nano-Silver-
Loaded Poloxamer Matrices Designed for Nasal Drug Delivery. Gels, 10, 6, MDPI, 2024, ISSN: 2310-
2861, DOI: 10.3390/gels10060385, 385. Q1, (Scopus) Jlunk

Abstract: A combination of Poloxamer 407 (P407) and hydroxypropyl methylcellulose (HPMC) hydrosols is
proposed as an in situ thermo-gelling vehicle for the nasal drug delivery of chlorhexidine— silver nanoparticles
conjugates (SN-CX). Optimization of the formulation was carried out by applying varying ratios of P407 and
HPMC in the presence and absence of SN-CX so that gelation would occur in the temperature range of the nasal
cavity (30-34 C). Mechanisms for the observed gelation phenomena were suggested based on viscosimetry,
texture analysis, and dynamic light scattering. Tests were carried out for sprayability, washout time, in vitro
drug release, ex vivo permeation, and antimicrobial activity. When applied separately, HPMC was found to
lower the P407 gelation temperature (Tg), whereas SN-CX increased it. However, in the presence of HPMC,
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SN-CX interfered with the P407 micellar organization in a principally contrasting way while leading to an even
further decrease in T g. SN-CX-loaded nasal formulations composed of P407 16% and HPMC 0.1%
demonstrated a desired gelation at 31.9 °C, good sprayability (52.95% coverage of the anterior nasal cavity),
mucoadhesion for 70 min under simulated nasal clearance, expedient release and permeation, and preserved
anti-infective activity against seasonal Influenza virus and beta-coronavirus, Pseudomonas aeruginosa,
Klebsiella pneumoniae, Staphylococcus aureus and other pathogens. Our findings suggest that the current
development could be considered a potential formulation of a protective nasal spray against respiratory
infections.

Keywords: silver nanoparticles; chlorhexidine; Kolliphor P407; thermogelation; phase transition; sol—gel
transition; protective nasal spray; respiratory infections; prophylaxis; virucidal activity

Pe3tome: KomOunanus ot Poloxamer 407 (P407) u xunpokcunponunmeruinenyioza (HPMC) xunpozonu e
IPEAIoKeHa KaTo in situ TepMorenaupall HOCUTEN 3a Ha3ajJHa OCTABKA HA KOHIOIATH OT XJIOPXEKCHUAWH—
cpeospan HaHowacTul| (SN-CX). OntuMusanusara Ha GopMyIHpoBKaTa Oerre U3BbpIIeHa Ype3 IpriaraHe Ha
paznuunu cboTHOoweHus: Ha P407 u HPMC B npuchkctBUeTo U orcherBUEeTO HA SN-CX, Taka ue renamnus aa
HACTBIIBA B TEMIIEpaTypHUs auama3oH Ha HocHara KyxuHa (30-34 °C). Mexanu3mure Ha HAOIIOTaBaHHUTE
reJIallMOHHY SIBJICHUS OsiXxa MPEAJIOKEHH Bb3 OCHOBA Ha BHCKO3UMETPHSI, TEKCTYPEH aHAIW3 U JUHAMHUYHO
pasceiiBaHe Ha CBeTIMHAarTa. bsxa mpoBeaeHU TecTOBE 3a Pas3lPbCKBAEMOCT, BpEME Ha OTMMBaHe, in Vitro
0CBOOOXK/IaBaHE Ha JIEKapCTBOTO, €X VIVO MepMeanus U aHTUMUKpoOHa akTuBHOCT. Ilpm camocrosarenHo
npuinoxkeane HPMC nonwkasaie temneparypara Ha renauus (Tg) na P407, nokaro SN-CX s noBuiaBaiue.
Bonnpeku ToBa, B npucherBueto Ha HPMC, SN-CX B3aumoneiicTBaT ¢ mulienapHara opranusaius Ha P407 no
MPUHLMITHO TPOTUBOIIOJIOKEH Ha4YMH, BOJEHKH /0 Olle MOo-u3pa3eHo MNoHmkaBaHe Ha Tg. Hazamuure
¢dopmynupoBku, cpabpkamu SN-CX, cecraBenu ot 16% P407 u 0,1% HPMC, nemoHcTpupaxa skenaHa
remanus pu 31,9 °C, mobpa pasnpbckBaeMocT (52,95% nokputre Ha IpeHaTa HOCHA KyXHHA), MyKOaIXe3Ms
3a 70 MMHYTH [P CUMYJIUPAHO Ha3aJHO OYHMCTBaHE, ObP30 OCBOOOKIABaHE W NEpMealusi, KaKTo U 3ara3eHa
aHTUUH(EKINO03Ha aKTUBHOCT CPEILly CE30HEH I'pUIIeH BUPYC U OeTa-kopoHaBupyc, Pseudomonas aeruginosa,
Klebsiella pneumoniae, Staphylococcus aureus u apyru mnarorenu. Hamimrte pesyiarartu mpearoliarar, 4e
HacToslIaTa pa3padoTKa MoKe J1a ObJie pasriexkaaHa KaTto NoTeHInaIHa GOPMYIMPOBKA Ha 3allUTEeH Ha3aJleH
Crpeit cpenty pecruparopHi HH()EKINH.

KawuoBu gymm: cpeObpau HaHowacTuny; xyuopxekcunaus; Kolliphor P407; tepmorenanus; ¢as3oB mpexos;
COJN-Tel TMpexol; 3allUTeH Ha3aJeH CIped; pecrnupaTopHd HH(EKUnH; NpOoQHIAKTHKA; BUPYCOLHMIHA
AKTUBHOCT.

II1. Pesromera Ha ny0aukanum B HepedepHpaHH CIHHCAHMA WJIM COOPHHIM ¢ Hay4HO
penensupane

19. Grozdanov, P., Simeonova, L., Nikolova, I. Galabov, A. S. Detection of oral human papilloma viruses
(HPV). In: Microbiology for a Better Health and Industry (70th Years Jubilee of the Stephan Angeloff
Institute of Microbiology, BAS) (H. Najdenski, Ed.), Sofia, 2017, ISSN: 978-954-92882-2-3, 194-
198 HanuonaiHO HEaKaJEMUYHO HU3IATEICTBO

Abstract

Squamous cell carcinomas (SCCs) are the most common malignancy in the head and neck region. Common
risk factors in head and neck squamous cell carcinoma (HNSCC) are smoking and alcohol abuse, however, in
an increasing proportion of cases, no significant smoking or drinking history has been reported.
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Approximately 35 years ago, a role of human papillomavirus (HPV) in cervical cancer was postulated. Today,
it is well established how this very heterogeneous virus family represents an important human carcinogen,
causing not only the vast majority of cervical and ano-genital tumors, but also a variable number of cancers in
other districts of the human body including the head and neck. The fifth leading cause of cancer mortality rate
proved oropharyngeal squamous cell carcinoma (OPSCC) - throat cancer associated with positive results for
the presence of HPV. HPV oral and oropharygeal cancers are harder to discover than tobacco related cancers
because the symptoms are not always obvious to the individual who is developing the disease, or to
professionals that are looking for it. They can be very subtle and painless. We present cases of three patients
(47-year-old male, 48- year-old male and 55-year-old male) diagnosed with benign warts in the oral cavity were
studied for the presence of HPV DNA. We used PCR kit for the qualitative detection of human papillomaviruses
(REF V-10/14-50F) provided for us by “Sacace Biotechnologies”. The targets of the PCR reaction were E6, E2,
El, L1 genes. Positive and negative controls were used to avoid false results. Our PCR analysis showed the
presence of HPV-DNA (HPV 6) within the samples.

Key Words: Human papillomavirus, PCR, oropharyngeal squamous cell carcinoma

[Tnockoknerbunnte kapruHomu (SCCs) ca Hali-4eCcTOTO 3JI0KAYECTBEHO 3a00JIsIBaHe B 00JIaCTTa Ha TJIaBaTa u
mMsATa Ha yoBeka. Haii-o0mure puckoBu (aktopu 3a pa3BuTHe Ha pak B obnacrra Ha riaBara (HNSCC) ca
TIOTIOHOIYIIEHETO U 3J10ynoTpedata ¢ ankoxoi. [Ipe3 mocneanuTe roquHu odave pacTar ciaydanTe Ha TO3H
BUJ 3200J1BaHe IIPU XOpa, KOUTO HE Ca N3JI0KEHU Ha TE3U PUCKOBH (DAKTOPH.

[Ipenu 35 roguuu ce moka3a pondra Ha yoBemkus nanwiomMeH Bupyc (HPV) npu paka Ha maTtoynara mmiika.
HHec e 1oOpe U3BECTHO, Y€ BUPYCH OT TOBA XETEPOTEHHO CEMEICTBO MPEACTABIISIBAT BasKeH KaHIEpOreH (PaKkTop
3a YOBEKa, IPUUMHIBAWKY HE CaMO PaK Ha MAaTOYHATA ILUIKa, a 1 AaHO-TEHUTAIHU TYMOPH, KaTo Beue UMa JaHHU
U 3a pa3iauyeH Opoi 3J10Ka4eCTBEHH 3a00IIBaHUs B APYTH 00JIaCTH HA YOBELIKOTO TSUIO, BKIIIOUNTEIHO IJ1aBaTa
n musra. [lerata Bogema mpUyYMHA 32 CMBPTHOCT OT PAaKOBH 3a00JIIBaHUS CE€ OKa3Ba OpodapHHTeaTHUs
kapruHOM (OPSCC) - pak Ha rBpIOTO, ACOIUUPAH C MOJIOKHUTEITHN pe3yiITaT 3a Hannuue Ha HPV. Pakosute
3a00JIs1BaHMs HA yCTara M I'bpJIOTO, CBBP3aHU C BHPYCHA €THOJOTHS, ca MO-TPYAHU 32 OTKpHUBaHE OT TE3U
CBBP3aHU C TIOTIOHOMYIIEHETO, Thil KATO CHMITOMHUTE HE BUHATH Ca OYEBUIHM 32 MAIMEHTAa U JIEKyBalUs IO
nekap. B Hacrosmara paboTta mpeacraBsiMe TpuMa NalMEHTH, ¢ AMArHo3a A0OpOKauecTBEHH OpaJaBULM B
yCTHaTa KyXHHa, u3ciefBaHM 3a Hanuuue Ha BupycHa JIHK. 3a nenra nsnon3Baxme nonuMepasHo BEpHIKHA
peakiust PCR kuT 3a Ka4ecTBEeHO OTKpHBaHe Ha dopemkute nanmioMan Bupycn (REF V-10/14-50F, "Sacace
Biotechnologies"). MumeHara Ha moimMepa3Ho BepykHaTa peakius Osxa Bupycaurte rean E6, E2, E1 u L1.
3a BanmuaMpaHe Ha pe3yATaTuTe OsXa M3MOJI3BAHU IMOJIOKUTENHU M OTPUIATETHN KOHTpoiu. Pesynrarnte Hi
nokazaxa Hanmgue Ha BupycHa JIHK (HPV 6) BB Bcnuky u3cieaBanu mpoow.
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Abstract

Biological variation in gene expression exists between individuals in the human population not only due to
genetic differences but also because of the broad influence and pressures of environmental factors, which taken
together may affect the host’s susceptibility to viral infections. Highly pathogenic strains of influenza virus
(IAV subtype HINI, or swine influenza and IAV subtype H5N1, or avian influenza) and coronavirus (CoV)
(severe acute respiratory syndrome (SARS)-CoV, Middle East respiratory syndrome (MERS)-CoV, and SARS-
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CoV-2) can cause severe disease in humans. Host-pathogen interactions can determine the clinical outcome of
an infection. In critically ill patients, viral load persists together with an abnormal immune response and severe
pulmonary illness. Viruses can exploit host cellular mechanisms not only to reproduce themselves but also to
alter host gene expression creating a virus-friendly environment. Herein we provide an update on recent
discoveries about epigenetic-sensitive mechanisms affected during viral infections.
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C'BHICCTBYBaT 6I/IOJIOFI/I‘-IHI/I BapuallMy B ICHHATAa CKCIIPECUA MEKAY MHIAUBUIUTEC B YOBCIIKATA IMOIYyJIallisd HE
camo MOpaJy TeHETUYHH Pa3JINY¥sl, HO W MOPaJH IIMPOKOTO BIHMSIHHE U HATUCK Ha (PAKTOPHUTE Ha OKOJHATA
cpela, KOUTO B3€TH 3a€/THO MOTAT Jia OBIUSAAT MIOAATIMBOCTTA HA TOCTONIPUEMHUKA KbM BUPYCHH WH(EKIINH.
Bucokonarorennn mamose Ha rpunieH BUpyc (IAV moarum HIN1 wnm cBuacku rpun u IAV moarun HSN1 wmm
ntayn Tpur) u kopoHaBupyc (CoV) (Texbk ocThp pecnuparopeH cuaiapoM (SARS)-CoV, pecnmparopeH
curnpom Ha brmskusg u3tok (MERS)-CoV u SARS-CoV-2) morar 1a npu9uHAT TeXKO 3a00J1sBaHe IPU XOpara.
BsanmopelicTBusATa TOCTONPHEMHHK-TTATOTEH MOTAT J1a ONIPENeNAT KIMHINYHUS pe3yaTar oT nHpekuusata. [lpu
KPUTUYHO OOJHM TALMEHTH BUPYCHUAT TOBAp MEPCUCTHPA 3a€JHO C aHOPMaJeH MMYHEH OTIOBOP M TEXKKO
OenonpoOHo 3abonsBane. Bupycure Morar fa U3M0I3BAT KIETHYHUTE MEXaHU3MH Ha TOCTOIIPUEMHHKA HE CaMO
3a Ja ce BB3MPOM3BEXKIAT, HO W 32 Ja NMPOMEHAT T€HHAaTa eKCIpecHus Ha TOCTONPUEMHHKA, Ch3IaBaliKu
OnarompusTHA 32 BUpyca cpena. Tyk mpegocTaBsiMe akTyalln3alus Ha MMOCIEeIHUTE OTKPUTHUS 32 EMUTeHETHYHO-
YyBCTBUTEITHA MEXaHU3MH, 3aCETHATH TIPU BUPYCHHU WH(EKIINH.

KiaouoBu AYMMU: CIUTCHETUYHU MEXaHU3MU, T'PUIL
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