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AO1 NATURAL DEEP EUTECTIC | Bela Vasileva, Dessislava
10.30 -11.00 | SOLVENTS - POTENTIAL NEW | Staneva, George Milosheyv,
PLAYERS IN ANTI-AGEING | Boryana Trusheva, Kalina
THERAPY? Alipievaa, Milena Popova,
Vasya Bankova, and Milena
Georgieva
AO2 Wn Butpo mpoyusaHe Ha unxuOutopHute | Mamenka JlumurpoBa, MBan
11.00-11.15 CBOJCTBA CHpAMO Mposmi onuronentuiasa | Mnues, MWuna  CynukoBcka,
Ha TaJJOTaHuHMU OT JIMCTa Ha Cotinus I[OHKa TameBa, Becena
coggygria Scop. (In vitro study on the | Nfuvaiinosa. Usaiino MBanos
inhibitory  properties  against  prolyl ’
oligopeptidase of gallotannins from leaves
of Cotinus coggygria Scop.)
AO3 STUDY ON THE CLASTOGENIC | Tsvetelina Gerasimova,
11.15-11.30 EFFECT OF WASTEWATER OBTAINED | Margarita Topashka-Ancheva,
DISTILLATION OF ROSA ALBA L. OIL Georgieva, Milka Mileva
AO4 TARGETED SUPPRESSION OF Nikola  Ralchev, Nikolina
11.30-11.45 ALLERGEN-SPECIFIC B Mihaylova, Nikola Kerekov,
ALLERGY MODEL
AOS. BJIMAHUE HA METAJIHU Xpucro Xpucrtos, Beponnka
11.45-12.00 KOMIUIEKCH C IIAPOBU bA3U Baraknuesa, [lecucnas J[uHes,
BBPXY IPEXXUBAEMOCTTA U Abenynxamup AGynanex, Jlopa
TTPOJIMPEPATUBHATA AKTUBHOCT | 115050 Daniela-Cristina
HA HOBEIIIKH U TLTRIIA TYMOPHU Culita, Gabriela Marinescu,
KIJIETKN
Panoctuna Anekcangpona
AO6. SARS-CoV-2 u COVID-19 — xunore3u u Panoctuna AnexcanapoBa
12.00-12.30 thaxrn
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(HONEY WINE) — SOURCE OF BIO-
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SUBSTANCES Tomori Toluwase Israel, Orlin
Alexandrov, Alexandrova,
Radostina
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10.45-11.00 POLYAMIDOAMINE DENDRIMER | Said, Lora Dyakova, Desislav Dinev,
FROM ZERO GENERATION, MODIFIED | Apedulkadir Abudalleh, Ivo
WITH ~ FOUR  1,8-NAPHTHALIMIDE Grabchev, Radostina Alexandrova.
UNITS CONTAINING N-
GLUCOSAMINE, ON VIABILITY OF
HUMAN TRIPLE NEGATIVE BREAST
CANCER CELLS
COo3 THE FORMATION AND ANALYSIS OF MELT | Evaldas Bolskis, Erika
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CO6. METHODS FOR DRUG RESISTANCE | Desislav  Dinev, Abedulkadir
12.00-12.15 DEVELOPMENT Abudalleh, Tanya Zhivkova, Lora
Dyakova, Radostina Alexandrova
Cco7. FACTORS ASSOCIATED WITH SEVERE Tsvetelina Velikova, Stanislav
12.15-12.45 COVID-19 Kotsev, Dimitrina Miteva,
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Martina Shopova, Maria
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Nakov, Spaska Angelova
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12.45-13.00 Discussion
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Session A

Chairpersons:

Prof. Radostina Alexandrova, MSc, PhD

Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Secretary: Assist. Lora Dyakova, MSc, PhD
Institute of Neurobiology, Bulgarian Academy of Sciences

AO6. NATURAL DEEP EUTECTIC SOLVENTS — POTENTIAL NEW
PLAYERS IN ANTI-AGEING THERAPY?

Bela Vasileva®”, Dessislava Staneva®, George Miloshev?, Boryana Trusheva?,
Kalina Alipieva?, Milena Popova?, Vasya Bankova?, and Milena Georgieva!

YLaboratory of Molecular Genetics, Institute of Molecular Biology “Roumen Tsanev”, BAS,
Sofia, Bulgaria

?Institute of Organic Chemistry with Centre of Phytochemistry, BAS, Sofia, Bulgaria

*g-mail for contact: belavas@outlook.com

Abstract:

Recently, a new branch of chemistry, called green chemistry, has been gaining popularity,
with the public shifting its eye towards a more natural, sustainable and environmentally
friendly way of life, as well as health and personal care. In response to this, research is being
focused on new approaches in the development of modern and more natural quality of life
strategies. Following this trend, a new natural alternative to the already known and mass used
toxic solvents has emerged, called Natural Deep Eutectic Solvents (NADES) — a combination
of natural solid ingredients with a low melting point. So far, NADES have been proven to
have a superior potential as they are non-toxic, biocompatible, and sustainable, as well as
having the ability to increase the benefits of the extracted compounds.

Our work, using the yeast Saccharomyces cerevisiae as a well-known model organism in
ageing research, focuses on the potential anti-ageing properties of extracted with specific
NADES bioactive compounds from different Bulgarian plants, known for their biological
activities. Results are promising and are a foundation for the deeper understanding of the
different molecular mechanisms through which the extracted with NADES bioactive
compounds can influence the ageing process.

This work is supported by the Bulgarian National Research Fund [grant number: DN 19/4].
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AO2. IN VITRO STUDY ON THE INHIBITORY PROPERTIES
AGAINST PROLYL OLIGOPEPTIDASE OF GALLOTANNINS FROM
LEAVES OF COTINUS COGGYGRIA SCOP.

Mashenka Dimitroval, lvan lliev?, Inna Sulikovska®, Donka Tasheva?, Vesela Mihaylova?,
Ivaylo lvanov®

YInstitute of Experimental Morphology, Pathology and Anthropology with Museum, Bulgarian
Academy of Sciences, “Acad. G. Bonchev” Str., Bl. 25, 1113 Sofia, Bulgaria

2Faculty of Chemistry and Pharmacy, Sofia University “St. KI. Ohridski”, 1 “James
Bourchier” Bul., 1164 Sofia, Bulgaria

3Department of Biomedical Chemistry and Biochemistry, Medical University — Sofia, 2
“Zdrave” Str., 1431 Sofia, Bulgaria

E-mail: mashadim@abv.bg

Prolyl oligopeptidase (POP, EC 3.4.21.26) is a widely distributed protease belonging
to the small group of post-proline specific peptidases. A number of studies show that the
enzyme is involved in pathogenesis of neurodegenerative and tumor diseases (reviewed in
Dunaevsky et al., 2020). The specific inhibition of POP results in a suppression of the tumor
growth in vivo (Jackson et al., 2015). Our experiments in vitro showed that the leaves extract
of C. coggygria, obtained by ethyl acetate/water system inhibits tumour cells growth with the
highest selectivity index (SI) for HeLa cells (cervical carcinoma; Sl > 10) and HepG2 cells
(hepatocellular carcinoma; SI = 2.7) (lliev et al., 2021). Main components of the extract
(analysed using high performance liquid chromatography - mass spectrometry (HPLC-MS))
proved to be oligogalloyl glucoses with different numbers of gallic acid residues (from 5 to
10) (gallotannins), as well as small quantities of quercetin and myricetin glycosides.

The aim of the present study is to evaluate in vitro the inhibitory properties against
POP of the ethyl acetate extract from C. coggygria leaves in HeLa and HepG2 cell lines.

For the purpose, the cell lines were cultured and three concentrations of the extract,
corresponding to 1C20, IC3s and ICso, were applied for 48 hours. Then, the cells were
homogenized and POP activity was evaluated using the fluorogenic substrate
benzyloxycarbonyl-glycyl-prolyl-4-methylcoumarin-7-amide in phosphate buffer (pH = 7.4).
The results for POP activity were compared to those in non-treated cells. According to the
results, the effect on POP was concentration dependent in both cell lines. In HepG2 cells, the
enzyme activity decreased with the increase of the extract concentration. However, in HelLa
cells, the enzyme was activated and the degree of activation decreased with the increase of the
extract concentration.

Gallotannins are known to have favourable effects on health by per os application,
mainly due to gallic acid. The most studied of those compounds is pentagalloyl glucose
(PGG) for which anticancer, anti-inflammatory, anti-diabetic and other properties have been
described (reviewed in Torres-Leon et al., 2017). Pro-apoptotic activity of the compound is
also documented (Kantapan et al., 2020). Additionally, PGG have been shown to inhibit
protein phosphatase 1 (EC 3.1.3.16), which suppression is in parallel to the cytotoxic effect of
PGG on HelLa cells (Kiss et al., 2013). Finally, our own studies have shown that gallotannins
from C. coggygria inhibit fibroblast activation protein alfa (FAP, EC 3.4.21.B28) (lliev et al.,
2020; lliev et al., 2021), as well. The inhibition of other enzymes involved in the development
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of cervical carcinoma can be the cause of activation of POP in HeLa cell by small amounts of
gallotannins. In any case, this interesting result will be a subject of our future studies.

Acknowledgement. This work is financially supported by the National Science Fund of the
Bulgarian Ministry of Education and Science, Grant Nr KP-06-N31/1.
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AQ3. STUDY ON THE CLASTOGENIC EFFECT OF WASTEWATER
OBTAINED AS A BY-PRODUCT OF THE DISTILLATION OF
ROSA ALBA L. OIL

Tsvetelina Gerasimova'*, Margarita Topashka-Ancheva!, Ana Dobreva?, Almira
Georgieva>*, Milka Mileva®

YInstitute of Biodiversity and Ecosystem Research, Bulgarian Academy of Sciences, 2 Gagarin
Str., 1113 Sofia, Bulgaria; E-mail: cvetij@yahoo.com
2Institute for Roses and Aromatic Plants, Kazanlak 6100, 49 Osvobojdenie Blvd, Bulgaria;
3The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences, 23, Acad.
G. Bonchey, str., 1113 Sofia, Bulgaria;
*Institute of Neurobiology, Bulgarian Academy of Sciences, 23, Acad. G. Boncheyv, str., 1113
Sofia, Bulgaria;

The most popular method for the production of rose oil is a classical method of water-
steam distillation, which leaves a water fraction as a rest material of the technological process.
The liquid residue - wastewater would represent an environmental problem as pollutant.
Based on this data consideration, we formulated the objective of the present work - to
investigate the clastogenic and cytotoxic effects of Rosa alba L. distillation wastewaters
through classical cytogenetic methods on a laboratory animals test model.

Eight-week old male and female ICR strain albino mice were randomly assigned to four
experimental groups (eight male/eight female animals each). Each mouse received a single
dose (0.01 mL/b. w.) of 20% (v/v) or 11% (v/v) wastewater solution by intraperitoneal
administration (Preston et al., 1987). The chromosomal aberrations frequency, micronuclei
formation (MN) in peripheral blood, and mitotic index were scored.

The results about the percentage of cells with chromosomal aberrations showed a slight
reduction in the percentage of mitoses with aberrations (0.75% £ 1.03 and 0.75% % 1.49) in
the bone marrow mice cells, treated with 11% wastewater at the 24th and 48th h compared to
the data in 20% wastewater treated groups, but the difference is not statistically significant
(p>0.001). The data of experimental groups are statistically undistinguishable from those
calculated in the 0.9% NaCl control groups (p>0.001) (tst=1.0755 and tst=0.579, respectively)

Our experiments clearly showed that the tested wastewater concentrations from Rosa
alba’'s water-steam distillation does not cause a real clastogenic effect in the bone marrow
cells of the experimental mouse line.

Mitotic index data indicate a slight cell proliferation inhibition in mice bone marrow of
both wastewater concentrations, compared to the negative control group (p<0.001). MNPCE
frequency also demonstrated a slight increase in treated with Rosa alba L. wastewater
animals. Under the conditions employed in this study, our results suggested that the
white oil-bearing rose Rosa alba L. distillation wastewater extracts in both concentrations
applied showed a negligible genotoxic effect, but a slight antiproliferative effect. The
flavonoid content is apparently the reason for the observed reduction in mitotic activity in
bone marrow cells.

Acknowledgment: The team expresses heartfelt thanks to the financial support of Project
of Bulgarian National Sciences Fund KII-06 H36/17 (granted to Assoc. prof. M. Mileva,
PhD)
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AO4. TARGETED SUPPRESSION OF ALLERGEN-SPECIFIC B

LYMPHOCYTES IN A MURINE ALLERGY MODEL
Nikola Ralchev?, Nikolina Mihayloval, Nikola Kerekov?, Andrey Tchorbanov!?

! Laboratory of Experimental Immunology, Institute of Microbiology,
Bulgarian Academy of Sciences, Sofia, Bulgaria

2 National Institute of Immunology, Sofia, Bulgaria
E-mail: ralchev.nr@gmail.com

Aim: Der pl is a major allergen of Dermatophagoides pteronyssinus (Dpt) which causes
house dust mite (HDM) allergy. The production of allergen-specific IgE antibodies by the
pathological Der p1-specific B cells mediate most of the hypersensitivity allergic reactions.

It may be possible to influence Der p1-specific B cells by administration of chimeric molecule
in a mouse model of HDM allergy, containing the 2.4G2 monoclonal antibody which targets
the B cell inhibitory receptor FcyRIIb conjugated to a B cell epitope-carrying peptides from
the Der pl molecule. Co-crosslinking of the FcyRIIb receptors and the immunoglobulin
receptors by this molecule is expected to deliver higher affinity and suppressive signal
selectively silencing these B cells and the subsequent allergic response.

Material and methods: protein engineering, FACS, animal models, ELISpot

Results: The synthetic peptide Der p1 p52-71 and 2.4G2 monoclonal antibody were used for
the construction of the protein engineered chimeric molecules, which bind to the inhibitory
FcyRIIb receptor on murine splenocytes. A chronic mouse HDM allergy model was
established. The chimeric molecules reduce the number of IgE anti-Dpt antibody producing
plasma cells from splenocytes of allergic mice in vivo. Allergen driven proliferation of B and
T cells was also reduced in the presence of chimera.

Discussion: The present study explores a different approach for suppression of the
pathological Dpt-specific B cells. Targeted elimination of these B cells reduced the number of
allergen-specific plasma cells, lead to reduction of allergen-induced lymphocyte proliferation
and might result in silencing of the allergic immune response.

11



AOS. BIMAHUE HA METAJIHU KOMIIVIEKCHU C LIN®OBU BA3U
BBPXY INTPEXXUBAEMOCTTA U TIPOJIM®PEPATUBHATA
AKTUBHOCT HA YOBEIIKHA U IINIBIIN TYMOPHMU KJIETKH

Xpucro Xpucros!, Bepounka bataknuesal?, [lecucnas Jlunes!, A6enynxamup AGymanex?,
Jlopa Jlsixosa®, Daniela-Cristina Culita®, Gabriela Marinescu®, Pagoctnaa Anekcannposa’

YUncmumym no neepobuonoeus, Bvieapcka akademus na naykume, Cogus, Bvreapus
2Buonocuuecku Gaxynmem, CV ,, Cs. Knumenm Oxpuoocku*, Cogus, bvreapus

3Uncmumym no neepobuonozaus, bvnzapcka axademus na naykume, Cogus, bvneapus
Alnstitute of Pfisical Chemistry “llie Murgulescu”, Romanian Academy, Bucharedt, Romania

AO6. SARS-CoV-2 u COVID-19 - XUIIOTE3U U ®PAKTHU

Panoctuna AnexkcanapoBa
Hucmumym no excnepumeHmanna mopgonocus, namonocus u aHmponoLo2us ¢ My3etl —

bvneapcka akademus na nayxume,
ya. ,,Akao. I'eopeu bonues*, on. 25, Cogpus, bvaeapus
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Chairpersons:
Prof. Radostina Alexandrova, MSc, PhD

Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

Secretary: Assist. Desislav Dinev, MSc, PhD
Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences

BO1. THE ROLE OF PROBIOTICS FOR HONEYBEE HEALTH

D. Salkova

Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences, Acad. G. Bonchev Str., bl. 25, 1113 Sofia, Bulgaria
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BO2. NMR METABOLOMICS APPLIED TO THE OLDEST
ALCOHOLIC BEVERAGE (HONEY WINE) — SOURCE OF BIO-
ANTIOXIDANTS

D. Gerginova, S. Simova

Institute of Organic Chemistry with Centre of Phytochemistry,
Bulgarian Academy of Sciences, Acad. G. Bontchev Str., Bl.9, 1113 Sofia, Bulgaria
E-mail: Dessislava.Gerginova@orgchm.bas.bg

Honey wine (mead) is the oldest alcoholic beverage known for its antioxidant and
therapeutic properties. Recently, its popularity has increased, especially in Slovenia, Poland,
Russia, England, Germany, South Africa, Ethiopia, Australia, New Zealand and the USA.
Traditional mead is made from honey and water via fermentation with yeast. Different types
of honey wine can be obtained using fruits (melomel), herbs and spices (meteglin) during or
after the fermentation. Literature information about mead analysis is limited with main
components sugars, alcohols, organic acids, phenolic substances, volatile compounds and
minerals.

In the present study twenty-five meads from different countries (Bulgaria, Poland and
Slovakia) were analysed. Fifty-five compounds were identified and quantified using *H NMR
spectroscopy. Similarities in the chemical composition of traditional mead, honey (blossom
and honeydew) and wine (white and red) were established using Venn diagram. Different
statistical techniques (PLS-DA and OPLS-DA) have been applied for determination of the
components important for differentiation of the geographical origin of meads and the variety
of added ingredients — fruits or spices.

dey .

=

NMR metabolomics Mead

Acknowledgements: This research was supported by the Bulgarian Ministry of Education and Science
under the National Research Programs “Young scientists and postdoctoral students”, approved by
DCM # 577/17.08.2018. Research equipment of Distributed Research Infrastructure INFRAMAT, part
of Bulgarian National Roadmap for Research Infrastructures, supported by Bulgarian Ministry of
Education and Science was used in this investigation.

14



BO3. BUOJIOI'MYHA AKTUBHOCT HA T'JIIOKO3AMUWH U HEI'OBU
INPOU3BOJHH

Jlopa JlsxoBa® lecucnas Jlunes?, A6mymkamup A6ynamiex?, Tomori Toluwase Israel??,
Opmun Anekcanapos?, PagocTina Anexcanapopa’

Y Uncemumym no nespobuonoeus, Bvieapcka axademus na naykume, Cogus, Bvreapus;
2Uncmumym no excnepumeHmania Mopgonozus, namoio2us u aHmponoious ¢ myset,
bvreapcka akademusn na naykume, Coghus, bvreapus;
3Buonoeuvecku gpaxynmem, CY “Ce. Knumenm Oxpuocku*, Cogpus, Bvneapus
*Meouyuncku paxyamem, Meduyuncku ynusepcumem, Cogpus, Bvieapus

Pe3tome. CratmsitTa mpencrtaBs KpaTku OOOOIICHW JTaHHHM 3a OWOJIOTMYHATa aKTUBHOCT Ha
TIIIOKO3aMUHA, XUTO3aHAa M XUATYpOHOBAaTa KHUCETWHA U MOTCHLUUATHOTO UM MEIUIIUHCKO
MIPJINIIOKEHHE.

I'moxo3amun

I'mokozamuabT (CsH13NOs) € emuH OoT MalKoTO €CTECTBEHO Ccpelialy ce B
YOBEIIKOTO TSUI0 aMHUHO3aXapUAU ChIBPXKAIIM 6 BBITIEPOJHH aTOMa U € BaXKEH MPEKYpPCOp B
OMOXMMHYHUS CUHTE3 Ha Thnukomunuau u 6entwiy (1). B mpuponata ce cpeiia B 4epyrnkure
Ha MHJIUTE, B KOCTUTE, KOCTHUS MO3BK U ruoute (3). D-Tiroko3amMuH € Hal-4ecTo MOJ
¢dbopMaTa Ha TIIIOKO3aMUH-6-(hocdar, KOUTO € MPeNNIeCTBeHHK Ha BCUYKU a30T-ChAbPIKAIIU
3axapu (4). Y 4oBeka rimoko3amMuH-6-pocharsT ce cuHTE3mpa oT (PpykTo30- 6-docdar u
TIIyTaMUH 107 JACWCTBHETO Ha €H3WMa TIyTaMHUH-(PppykT030-6-hochar TpaHcamuHa3za.
KpaiiHusaT npoaykT Ha To3W MeTa0OJIUTEH BT € ypuaAuH Audocdar N-aueTuiriroko3aMuH
(UDP-GIcNAc), koWTO clex ToBa €€ H3MOA3Ba KAaro CyOCTpaT 3a IMOJy4aBaHe Ha
TJIMKO3aMHHOTIIMKAHH, TIPOTEOTIIMKAHN M TIIUKOIUTUAH (5).

B mpomMunuieHocTTa MpOM3BOJACTBOTO HA IIIOKO3aMHH CE€ OCBUIECTBSIBA IOCPEACTBOM
XHMIPOJIM3aTa Ha YepyInKku Ha pakooOpa3uu u reou (Aspergillus niger) wiu upes pepmenTarivst
Ha 3bPHEHH KYATYpH (LapeBULIa, MIIEHUIA). 3a IbPBU BT € noiydeH npe3 1876 r. ot Georg
Ledderhose upe3 xuaponusa Ha XUTHUH C KOHIIEHTpHUpPaHa COJIHA KucenuHa (6,7,8,9).

B 40BEmIKOTO TAJO TIIOKO3aMMHBT CE€ OTKpPMBA B PEAMIIA OPraHM U THKaHW - B
XpaHOCMHJIaTEIHATa CHCTeMa, NUKOYHHUS MeXyp, CHHOBHAJIHATA TEYHOCT, XPYLSIINTE,
ChEIMHUTENIHATA ThKaH U KokaTa. Biin3a B chCTaBa Ha XHMAJIypOHOBATa KHCEJIMHA U € BaXKEH
cyOCTpaT 3a CHUHTE3MpAHETO Ha MYKOMOJU3axapuIud — XOHIPOUTHH cyidaT, AepMaTaH
cyndar, keparan cyindar, xenapun u ap. CpoOILIeHO e, 100aBIHETO Ha TIIOKO3aMHH KbM
KJIEThUHU KYJITYpPHU MOJYYEHU OT XOHAPOLUTH MOBUINaBa 0OpazyBaHETO Ha arpekaH. Pemuna
EKCIIEPUMEHTAJIHU JaHHU W  KIMHUYHM  [POY4YBaHUS  IOJCKa3BaT BB3MOXKEH
MPOTUBOBB3NAIUTENEH €(EeKT, KaKTO M aHTHOKCHJAHTHA AaKTUBHOCT B XOHJPOLMTH.
JlokazaHo €, Y€ TJIIOKO3aMHMHBT MOXE Jla HaMalM €KCIpecHaTa Ha MaTpPUKCHU
MetanonporenHazu (MMP) B kieThb4HHM KyATYpH OT XOHJAPOLUTH M OCTEOOJACTH U Ja
NOBUIIM u3sBaTa Ha KonareH Tun 2A1 u cupryun-1 (SIRT1) B xouapouutn. [Ipu Hikom In
Vitro mpoy4yBaHus € yCTAaHOBEHO, Ye TOW HaMallsiBa HUBATA HA MPOBB3MATUTEIHATE [INTOKHHU
IL-1, IL-6 u TNF-a u npenorBpaTsiBa NOBUILIABAHETO HAa cepyMHHMTEe HHMBa Ha NO mpu
ITBXOBE C OCTEOApPTPUT; MOHMXkaBa ekcrpecusita Ha p38 MAPK u c-Jun N-trepmunanna
kuHaza (JNK) u noBumiaBa m3siBaTa Ha M3BBHKIIEThYHATA CHUTHAIHO-pETyIUpaHa KuHaza 1/2
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(ERK-1/2) B Xpymsia Ha IUTBXOBE C OCTeoapTpuT. HsKoM u3cieaBaHHMs ITOKa3BaT
CIIOCOOHOCTTA Ha TIIIOKO3aMHUHA J1a TPEIM3BUKBA aBTO(arus B KJICTKH OT ObOpek Ha MaliMyHa
(xnerpuna nuaus COS-7), tpanchopmupann ¢ SV-40 BUpyC, B MUTMEHTHH €TUTEIHU KICTKH
Ha pETHHATa y YOBEK, KAKTO M B KIETKA OT aJICHOKApPIIMHOM Ha IIMKaTa Ha MaTKaTa
(knerpuna muaus Hel a).

[Ipe3 mociemHWTe TOAMHU C€ HATPYNBAT M PEAMIA JAaHHH 3a aHTUMHKPOOHA W
AHTHBHPYCHA aKTUBHOCTH Ha TJIFOKO3aMHH M HETOBH MPOM3BOIHK. Y CTAHOBEHO € IMOTHCKAHE
Ha pacteka Ha Oakrtepum kato Bacillus subtilis, Micrococcus luteus, Staphylococcus
saprophyticus u Pseudomonas fluorescens. Ilpou3Boauu Ha IIIFOKO3aMHHA Ca MOTCHIIMATHH
UHXHOWTOPY HA TJIMKO3WJIMPAHETO HA BUPYCHATA OOBUBKA U HAMAJSIBAT CKOPOCTTA HA PACTEIK
Ha TYMOPH y IBANBIABIM WM IWJIETa, WHIYIHMPaHH ¢ ROUS sarcoma Virus; yBenuduaBatr
NPEKUBSIEMOCTTA HA MHIIKH, HHOKYJIMPaHH ¢ Y0BelIKH rpumieH supyc (2, 10).

BHuMaHueTo Ha y4eHM W KIMHHUIIMCTH BCE TOBEUYE 3aloyBa Ja Ce HacoyBa KbM
YCTAaHOBSIBAHE Ha 3aBUCUMOCT MEX]y IJIIOKO3aMUH U ocTeoapTpur. Yecrorata Ha TOBa
3a0oIsiBaHe ce yBelnu4aBa ¢ Bb3pacTTa (> 50 roauHu) u € 3aBucuMa OT Toja (Tpu KEHUTE ce
cpeumia 10 mbTH Mo-yecto, B cpaBHEHHE ¢ Mbxkere) (2). [Ipu Hero ce HabmogaBaT HE caMo
YBpEeXKIaHHUS Ha XpYIIsiia, HO U Ha IsjaTa CTaBa, 3acsira ce CyOXOHJApalHaTa KOCT M Ce
oOpa3yBar ocTeopuTH (IIUMOBE), KAKTO M BH3MATUTEIHHU Mpolec B cHHOBUATa. OOWKHOBEHO
ce 3acsrar KOJICHHUTE, Ta300eIpeHUTe W pPaMEHHUTE CTaBU, CTaBUTE Ha XOJUIOTO,
IrpbOHAUHUS CTHJIO, NUCTAJIHUTE M NPOKCUMAIHUTE MHTep(asaHreaaHu CTaBU Ha pbLETE
(11,12). Haii-uectute cuMnToMu ca OOJKa, CKOBAaHOCT, IOAYBaHE M OrpaHUYCHHE B
JBUKEHMETO Ha CTaBaTra, 3aTOIUIIHE M €BEHTYAJIHO 3auyepBsBaHE HAa KO)KaTa HaJl CTaBara,
oTcnabBaHe Ha MYCKyJlarypara, OCBIIECTBSBallla ABM)KCHHETO Ha CTaBaTa, CHa3bM Ha
OKOJIOCTaBHAaTa MYCKYyJlarypa, nedopManus Ha cTaBaTa U HEHOPMAJIHO IIOJIOKEHHE Ha
KpaliHUKa U TsU10TO. JIEUEHNEeTo Ha OCTE0apTpUTa € KOMIJIEKCHO U BKJIIOUBA M3IIOJI3BAHETO HA
HECTEPOUJHHU MPOTUBOBB3MAIUTEIHU CpPEICTBA, AKYNYHKTYpa, 3[paBOCIOBEH HA4YMH Ha
KUBOT, (PU3NOTEpAnusl U pexaObumuTalus, XpaHUTEIIHN 100aBKU, XHATypOHOBA KHCEIMHA U
xupypruuecko seyenue (13).

VYcTraHoBeHO e, 4e (DYHKIMOHAIHUAT Ne(UIMT Ha TIIIOKO30aMUHOTTIMKAHU MOXE J1a
6”[)]16 IMpHUYKrHA 3a Pa3BUTUCTO HA pCANIia AaTOJIOTHUYHU CTBCTOAHUSA- XUTICPITPOIMYCKIMBOCT HA
yepBaTa U MUKOYHUS Mexyp, Oonect Ha Crohn, cMHIpOM Ha pa3/pa3HEHHUTE 4YepBa, acTMa,
0osect Ha AnxaimMep, HEIOHOCUMOCT KbM O€NTBK, racTpoe3odareaneH pediykc, ynuepo3eH
KOJIUT, PEBMAaTOMIHU 3a00JIsIBaHMsI, apTPUTH, BKIIOUUTETHO U 0CTe0apTpHT (2). ['mroko3amMuH
1 HCT'OBU IMPOM3BOJHH CC€ M3IIOJI3BAT 3a HpO(i)I/IJ'IaKTI/IKa H JICUCHUEC HA apTPUTHU 3a00JIsIBaHUs.
Peauua KIMHUYHM MPOYYBaHMS MOKA3BaT, Y€ TaKMBa ChEIMHEHMS HaMaysBaT 3arybara Ha
IMPOTCOrIMKAaHU, 3a0aBs ACrCHEpaluiATa Ha Xpylisdjiia MW CTCCHABAHETO Ha CTaBHOTO
MIPOCTPAHCTBO, HaMalsABaT OojKaTa, MoAo0pABaT (YHKIMATA M TMOABMKHOCTTA Ha CTaBHUTE
IIPpH )KUBOTHU U MALIUCHTHU C OCTCOAPTPHUT.

['mroko3aMHUHBT Ce Mpejyiara Ha ras3apa KaTo XpaHHTelHa J100aBKa KaTo Hai-uecTo e
moa ¢opMara Ha TIIOKO3aMUH Cyadar, TJIFOKO3aMHUH  XOHJAPOUTHH, TJIOKO3aMUH
xuapoxiopua u N-amerunrmioko3amuH. C Hali-1o0bp edekT u Hai-moOpe yCBOWM OT
OpraHm3Ma ce OTJMYaBa TJIFOKO3aMUH CyiadaThT. Te3n My CBOHCTBA W YCICIIHOTO MY
MpUJIaraHe Tpu apTPUTHU CHCTOSHUSA Ca TPUYMHA TOW Na ObjJe MpPU3HAT KaTo "BEPOSITHO
edexkTuBeH" 3a sjedeHue Ha octeoapTputT (14,15,16). Cwmsara ce, ye Haii-moOBp edekT ce
MOCTHTA CIIe]] IpUJIaraHe Ha XpaHUTETHATa Jo0aBka Mexay 2 U 4 Mecena, KaTo MOxe J1a Ob/e
MepopagHo, TPAHCASPMAIHO U MHTpaMycKyiaHo. [Ipernopbuntennara qHeBHA 103a € 1.5 T/KT
TesiecHO Terio. CTpaHu4HU e(eKTH ce HaOoJaBaT CPABHUTEIHO PAIKO, Hal-uecTUTe cpen
TAX Ca CTOMAILHO Pa3CTPONCTBO, 3aleK, AUapus, ri1aBo0oue U 0OpUB, aJepruuHU PEaKIUu, U

ap. (2).
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EnHu oT mpou3BOHUTE ChEAMHEHMSI Ha INIIOKO3aMUHA, KOUTO HAMHUpAT LIMPOKO MPHUIIOKEHHUE
B peauia chepu, ca XUTO3aHBT U XUATYPOHOBATA KHCEIHMHA.

Xuro3zan

XUTO3aHBT € JMHEEH IOJU3aXxapH]l, ChbCTaBEH OT MPOM3BOJHO pazmpenencau PB-(1 — 4)-
CBbpP3aHHU d-roroko3aMuH  H N-aHeTI/IJ'I-d —TJIFOKO3aMHH. CI/IHTCBI/Ipa CC UYpE3 aJikajiHa
obpaborka (mampumep NaOH) u nmeanerunupaHe Ha XWTHH, WU3BJICYEH OT UYEPYNKUTE Ha
CKapuaiu “u re0u. HaMHpa IIHUPOKO IPUIOKECHUE B CECIICKOTO CTOIIAHCTBO KaTO CPECACTBO 3a
CCTCCTBCH 6I/IOKOHTpOH " YBCJIMYAaBaHC Ha I[06I/IB3.. Wsmnon3sa ce B MMPOMU3BOACTBOTO HA BUHO
u 6Hpa, KaKTO M KaTO CpE€ACTBO 3a NPCYUCTBAHC HA BOJAAaTa- XUTO3aHBT € CPE OHMOJIOTHYHUTE
aZIcOpOCHTH, U3MOJI3BAHU 33 OTCTPAHSABAHE HA TEXKKU METaau 0€3 OTPUIIATEeIIHO Bb3JCHCTBUE
BBpPXY OKOJIHATa Cpeaa. Hma JaHHH, Y€ € e(beKTI/IBeH IIpy IIOHM>KaBaHC Ha XOJICCTEpOJa U
tenecHoTo Terio. Ot 2003 r. e 0100peH KaTo MOAXOAAI] MaTepual 3a W3paboTBaHETO Ha
IOpCBPB3KKU 3a JICUCHUC Ha paHU KU H3rapsAaHHA. XHUTO3aHBT U HCTOBU IIPOU3BOJHH Ca
W3CIIeIBAaHM MPH pa3pabOTBAHETO HAa HAHOMATEPUAIH, OMOAIXE3UBH, TTOTOOPEHN CHCTEMU 32
A0CTAaBAHC Ha JICKApCTBa U Jp. PG,Z[I/II_Ia JaHHH pa3KpuBaT CIOCOOHOCTTA MYy Ja IIOCTHUCKa
pactexxa Ha peauiia Obaktepun kato Staphylococcus aureus,Streptococcus spp., Enterobacter
faecalis, Candida spp., Bacillus subtilis, Escherichia coli, Staphylococcus aureus,
Pseudomonas aeruginosa P. aeruginosa, Salmonella typhimurium, Vibrio cholerae u B.
Subtilis (10, 17, 18, 19).

He ca manko u naHHMTE 3a HEroBaTa aHTUBHPYCHA AKTMBHOCT, KAKTO CPEILY PACTUTEIHHU
(potato virus X (PVX) and tobacco mosaic virus (TMV)), Taka U cpelly 4YOBEIIKH BHPYCH
(Human cytomegalovirus, HIN1 influenca virus A, Herpes simplex virus-1 (HSV-1),
Coxsackie viruses, Human immunodeficiency virus (HIV), Human papillomavirus (HPV),
SARS-CoV-2 u Middle Eastern Respiratory Syndrome Coronavirus (MERS-CoV)).

OU3NKOXUMUYHUTE U OMOJIOTHYHUTE CBOWCTBA HAa XWTO3aHA, HETOBUTE OMOPA3rpaguMoCT,
OMOCBHBMECTUMOCT, aHTUMUKPOOHHU CBOICTBa, aHTUBHPYCHO NEHCTBHE, HUCKAa TOKCHYHOCT,
PEHTAOMITHOCT, MYKOAIXE€3MBHOCTTa M E€KOJIOTHUEH XapaKTep Io MPEeBPBIIAT B MOJIXOASIIA
CypOBHHA 3a NpPOEKTUpaHE U pa3paboTBaHE HAa HOBU IPOW3BOJHU HAa HETO ChEIUHEHMUS,
CUCTEMHU 3a JOCTaBKA HA JIEKAPCTBA U ITOAXOAM 332 HACOUEHA aHTUBUPYCHA TEPAIIUSL.

Pemuiia KIMHAYHYE MPOYYBAHUSI Ca IOCBETCHN HA M3SCHSIBAHE HA AaHTHBHPYCHATA aKTHBHOCT
Ha XMTO3aHa U HETOBHUTE MPOM3BOAHK. MMa J0Ka3aTesncTBa, Y€ Te3U CheANHEHUs M0J00psIBaT
npodpuna Ha 0€30MacHOCT W e(PEeKTUBHOCTTA HAa €IHU OT HaW-4ecTo TMpHIaraHute
AHTHUBUPYCHH AarcHTH, HAIpHMEpP: XWTO3aHOBM HAHOYACTHIM MOJ00psBaT mnpoduia Ha
0e3omacHoct Ha Sofosbuvir (Hacouen cpenty xenatut C Bupyca) u Bay 41-4109 (uaxubGuTOp
Ha xematuT B Bupyca); paspaborena e HaHo-emyncus Ha Acyclovir (mpoTtuBoxeprieceH
npernapar) 4pe3 KalcyJlupaHe B XHTO3aHOBH HaHOC(HEpH 3a JIOKAJTHO TPUIOKCHUE BBPXY
KOXKara 3a JICYCHHE Ha JIe3uH, mpeau3Bukanu oT HSV; crabunusupaHu ¢ IUHK XHTO3aH-
XOHJIPOMUTUHCYI(ATHH HAHO-KOMIUIEKCHH HOCHUTENIM IOBHIIIABAT aHTHPETPOBUpPYCHATA
axtuBHOCT Ha Tenofovir disoproxil cpemy nadexuns ¢ HIV-1.

BromornyHuTe CBOMCTBAa HA XWTO3aHA TO MPABAT MOJIXOJIAI] MaTepral U MpH pa3padoTBaHe
Ha BakcuHH. Cb3la/ieHa € XMTO3aHOBa WHTpaHa3aJiHA BAaKCHMHA, KOATO TP MPOYYBAHUS IN
VIVO moka3Ba oOemaBaia epekTuBHOCT cpenry rpurieH Bupyc Tun A (HIN1) u nTuuen
rpuned Bupyc (HON2). XuTo3aHOBM HAHOYACTHIM ca U3IOJ3BaHU 3a HMHTPAHA3aIHO
nocraBsine Ha miasmuaHa JIHK, komupama rean ma SARS-CoV-2 npu paspaboTBane Ha
BaKCHHa cpely To3u Bupyc (10).

XunanypoHOBa KHCEJIHHA
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XuamyponoBata kucennHa (C14H23NO11) € apibr, TuHeeH, BUCOKOMOJICKYJICH, HEPa3TBOPUM
OouWornoiMMep, H3rPaZcH OT TMOBTapsIiyd c€ u3axapuIHu eauHuIm oT D-rmokopoHoBa
kucennHa 1 N—aleTui-TaoKo3aMuH, CBbp3aHu ¢ peayBamm ce P1-3- u Bl1-4-rmuko3umnu
BPB3KU. 3a mbpBU ObT € u3onupana ot Jxon Ilanmbp m Kapn Maitep npe3 1934 romuna ot
CTHKIIOBHIHOTO TSJIO Ha TENENIKO OKO (HAMMEHOBAHMETO M MPOM3X0XK/Ia OT TphIIKara qyma "xmamoc",
KOsATO 03HayaBa "crThkieH"). CHHTE3Upa C€ BBB BCHUKH XHUBU OPTaHW3MHU (C M3KIIOYCHHE Ha
BOZOPACIUTE) W H3TPaXJIa MEKIYKIEThYHHTE MPOCTPAHCTBA MpH Oo3aiiHummTe. B Haii-
roJIEMHU KOJMYECTBA CE€ cpella B KOXAaTa, CTHKIOBUIHOTO TSAJIO HAa OKOTO, B CHHOBHAJHATa
TEYHOCT, CheIUHUTENIHATA THhKaH, aopTara, Oenmute ApoOoBe W ap. B TsI0TO Ha 4YOBEK ce
ChIIbprKa MPUOIU3UTENHO 15 g XuanmypoHoBa KucenuHa, kato Haj 50 % OoT ToBa CheInHEHUE
ca B kokata. EMHO OT OCHOBHMTE CBOMCTBA Ha XMAJIYPOHOBATa KHCEIMHA € Jla XUApATUpa -
MOJKE JIa CBBbp3Ba rojieMo KoiuuectBo BoaHH Mojekyiau (1000 mo 4000-kpaTHa CTOMHOCT Ha
COOCTBEHOTO 1 TerJio) (27).

buonoruunuTe M CBOMCTBA ca MPHYMHA 33 IIUPOKOTO M MPHIIOKEHHE B KO3METHKATa MO
(dopmaTa Ha KPEMOBE M TejioBe (3a XHpaTallds U CBeKecT Ha kKoxkata) (20), B KIMHUYHATA
npakTuka (mon (opmara Ha KamKu 3a OYM 3a IMpeAra3BaHe Ha pPOroBUIlaTa OT M3CYILIaBaHE
(23); B 5eueHWETO HA paHU, NMOPaad HEWHHUTE MPOTUBOBB3MAIUTENTHU cBoWcTBa (21); 3a
oOjex4yaBaHe Ha OOJKa MPU MHTECTUIANICH TUCTUT (26); mpeloTBpaTsBaHe 3aryda Ha KOCTHO
BEUIECTBO (25); AMAarHOCTUYEH MapKep IpU peBMATOUJeH apTpuT (23), IBTOJIOTHYHU
CHhCTOSIHUS HA YepHUS Ap00, BKIIOUUTETHO 3JI0Ka4eCTBEHU HOBOOOpasyBanus (27). CmsrTa ce,
4e MPOABJDKUTEIHUAT MPUEM HAa XHATypOHOBA KHUCEIMHA BbB BUCOKH JI03U MOXE J1a HaMaju
3HAYUTESTHO OOJIKaTa B KOJIEHETE MPH X0pa, CTPAIAIIN OT 0CTeoapTpuT (23, 24).

Buaaropapuoct: IlpoyuBanero e mpoBeneHo ¢ (uHaHcoBaTa nojakpena Ha ¢ouya «Haydunu
u3cneaBaHus», MUHUCTEpPCTBO Ha 00pa3oBaHMETO M Haykata B PemyOmmka bwearapus —
noroBop NeKII-06-KOCT/16 ot 16.12.2020 r.
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ABSTRACT

Anti-viral and anti-malignant immunomodulatory properties of total extract of the
medical plant Aronia melanocarpa (Black Chockeberry) were investigated on experimental in
vitro-cellular models. For this goal, cultures of mouse embryonic fibroblasts 3T3, of
containing endogenous retrovirus mouse malignant myeloma cells, as well as mixed of both
cellular types, were incubated. After formation of semi-confluent monolayer of 3T3 mouse
fibroblasts, they were pre-incubated in cultural fluid from previously incubated in it bearing
endigenous retrovirus mouse malignant myeloma cells, after previous centrifugation and
filtration. Subsequently, total Aronia melanocarpa extract was added to separate sub-
populations of the control cultures of non-malignant 3T3 cells, as well as of the pre-incubated
in cultural fluid of malignant myeloma cells, together with respective control samples. The so
incubated cellular cultures were observed at each 24 hours by light microscope. Signs of
differentiation of to myeloid and lymphoid directions were noted, probably in result of the
presence of virus antigens, of malignant antigens, as well as of plant extract. In cultures of
pre-incubated cells were established signs of initial of differentiation phagocytes and
plasmatic cells, respectively, probably on the influence of viral and malignant antigens. When
the plant extract was added, the initial differentiation to initial myeloid and lymphoid
directions was observed. The established changes could be explained with eventual existence
of able to differentiate to various directions sub-populations of stem-like cells in the general
embryonic cell line. Furthermore, a possibility for production of membrance receptor
glycoproteins by non-lymphoid and non-myeloid cellular types in appropriate conditions was
proposed. In this way, possibilities about activation of both anti-malignant and anti-viral
immune response by Aronia melanocarpa plant extract were suggested.

Key words: experimental in vitro-models, containing endogenous retrovirus malignant cells,
Aronia melanocarpa, phases of myeloid/phagocyte and lymphoid/plasmatic cells
differentiation

Introduction

The plants have been used for many years is almost all cultures all over the world as
traditional drugs about therapy of many chronic infections, including viruses-caused diseases
and malignancies [21]. The functionally-active contents in the plants have been proposed to
perform these functions by their immunomodulation and anti-oxidant activities, against the
Reactive Oxygene Species (ROS) and Oxidative Stress (OS), caused by many pathogenic
microorganisms, heavy metal ions and other xenobiotics. It is well known that these
therapeutic properties are due to the chemicals in different parts of the plant. In the last has
been marked years increased interest to the application of different classes of plant
substances, including flavons, terpens, saponins, alkaloids and polysaccharides (Fig. 1), which
have been proved to possess immunomodulation effects, but less toxicity in comparison to the
chemical drugs [26]. The possible immunomodulatory function of plants is a recent concept in
the field of phytomedicines. For instance, plant terpens are widely applied because of the
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content of aromatic substances, which have been found to perform antimicrobial,
antineoplastic and pharmacological properties, similarly to saponins [23]. Plant
immunomodulators could not only enhance cell-mediated and humoral immunity [19], but
could also activate nonspecific immune responses such as activation of natural killer (NK)
cells, macrophages, granulocytes and complement systems, that increase the resistance to
infections by non specophic immune mechanisms [2]. Activation of these important immune
cells leads to production of various molecules such as interferons (IFNs), chemokines and
other cytokines, which are involved in the enhancement of immune responses [1].
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Fig. 1. Plant bioactive substances.

In the last years of XX century, medical plant Aronia melanocarpa has become
popular in many countries all over the world not only with its valuable food qualities, but also
as a therapeutic and prophylactic supplement [6, 8, 11]. This plant has been proved to contain
big amounts of fibres, phytoncydes, antioxidant substances and vitamins. The Aronia-extract
is rich particularly in beta-carotene and folic acid, of A and E, and the content of
ceabpkanneTo vitamin C is almost equivalent of this in the lemons. Additionally, the fruits
are valuable because of the content of many microelements as K, Ca, Mg, Fe, Zn, Cu, Mn, P,
B, I. Because of the described content, the whole plant has been determined among the
strongest natural antioxidants. It helps the immunity and organism detoxication mechanisms,
including protection against the influence of heavy metals [16]. For example, a high amount
of rutin (vitamin P) in it has been proved to play a key role in the blood vessels permeability
by the support of their walls, prevention against plaques, decreasing the levels of LDL in the
blood and thus — availability of anti-hypertensive influence. As this plant is rich of
polyphenols and anthocyanins, besides the established anti-hypertensive, anti-atherosclerotic,
anti-proliferative, anti-diabetic, hepato-protective and chemoprotective properties [10, 12, 22,
24, 27, 30, 31], its total extract, but also separate ingradients, have also been proved to
possess a lot of properties as immunostimulators and immunomodulators [9, 10, 13, 32].
Intra-cellular anti-oxidant mechanisms have been suggested as underlying in the immuno-
modulatory influence of the plant ingredients, both in in vitro and in vivo conditions [5, 7, 15,
29].

In this relation, the main goal of the current study was directed to investigation on the
anti-viral and anti-malignant immunomodulatory properties of plant extract in in vitro-
conditions.
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Materials and Methods

Mouse embryonic fibroblasts from line 3T3 were incubated Dulbecco’s Modified
Minimal Essential Medium (DMEM) (Sigma-Aldrich), supplemented with 10% Fetal Calf
Serum (FCS) (Sigma-Aldrich), 100 U/ml penicillin (Sigma-Aldrich) and 100 pg/ml
streptomycin (Sigma-Aldrich). Also, suspension cultures of mouse malignant myeloma cells,
containing endogenous retrovirus (possessing RNA-genome), were incubated in analogically
supplemented medium RPMI 1640. All cellular types were seeded at initial dilution 1 x 10°
cells/ml cultural fluid. After formation of semi-confluent minolayers of 3T3 fibroblasts, they
were tripsynized, resuspended and pre-seeded in 24-well micro-plates. In separate sub-
populations of in vitro-incubated 3T3 fibroblasts, was added Aronia melanocarpa total water
extract; cultural fluid from previously in vitro-incubated mouse malignant myeloma cells
(after centrifugation and filtration), as well as from the plant extract plus cultural fluid from
malignant cells. Aronia-extract and cultural fluid from malignant myeloma cells were diluted
in incubation medium at 1:1 (500 pl/well cultural fluid plus 500 pl/well Aronia-extract or
cultural fluid from malignant myeloma cells, respectively). All cellular cultures were
cultivated at 37°C in incubator with 5% CO, and 95% air humidification. Fixed light
microscopy slides were prepared by ethanol fixation, followed by washing with PBS (Sigma)
and subsequent staining by Giemsa dye (Sigma). The cells were observed by inverted light
microscope (Leica). The so prepared cell cultures were observed by inverted light
microscope, supplied with mega-pixel CCD-camera.

Results

The prerformed morphological studies showed some differences between the cells
from the control culture of non-malignant 3T3 mouse embryonic fibroblasts (Fig. 2 a) and
cultures of 3T3 cells, pre-incubated with total water Aronia-extract (Fig. 2 b) and with
cultural fluid from previously incubated in it containing endogenous retrovirus mouse
malignant myeloma cells, in the absence and presence of the plant extract (Fig. 2 c, d). In pre-
incubation of embryonic fibroblasts in the presence of Aronia-extract, signs of initial
differentiation to myeloid-like and lymphoid-like progenitors were assessed (Fig. 2 b),
compared to the control non-treated cells (Fig 2 a). In many of the non-malignant cells, pre-
incubated in cultural fluid from mouse malignant myeloma cells, containing endogenous
retrovirus, were noted signs of initial phagocyte and plasmatic cellular differentiation, which
were expressed with changed nuclei/cytoplasm ratio in both cases, but also in the appearance
of granular cytoplasm structure and formation of cytoplasmic pseudopodia (in phagocyte-like
cellular progenitors), as well as the appearance of large rounded cells with dark centrally-
located nuclei (in plasmatic cells-like progenitors) (Fig. 2 c), compared to the control culture
of normal cells (Fig. 2 a). However, when the same cells were pre-incubated in the presence
of cultural fluid from malignant cella plus plant extract, partial regeneration of the features,
observed in their pre-incubation in the presence of the plant extract only (to initial myeloid-
like and lymphoid-like progenitors), was noted (Fig. 2 d). These differences in comparison
with the control non-treated 3T3 cells suggested adequate immune reaction in in vitro-
conditions in response to the influence of immunomodulators, malignant and virus antigens,
respectively.
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Fig. 2. In vitro-incubated cultures of mouse embryonic fibroblasts 3T3: a — control culture; b - pre-incubated in
total extract from Aronia melanocarpa; ¢ - pre-incubated in cultural fluid from previously incubated in it
containing endogenous retrovirus mouse malignant myeloma cells; d - pre-incubated in cultural fluid from
previously incubated in it containing endogenous retrovirus mouse malignant myeloma cells plus total extract

from Aronia melanocarpa (fixed light-microscopy preparations, stained by Giemsa-dye, X 100).

Discussion

The results obtained were in agreement with the literature data, concerning similar
cultivation conditions of immature normal cells [15]. In this way, the observed morphological
changes in the normal cells could be accepted as primary signs of initial myeloid
differentiation, probably in particular sub-populations of embryonic stem-like cells in the
entire 3T3 line. The noted changes could be explained by the probable existence of the ability
to differentiate to various directions sub-populations of stem-like cells in the general
embryonic cell line. According to literature messages about cellular malignant transformation
by endogenous retroviruses, the mechanism could be by in vivo-infection of newborn mice
[20] or xenograft inbred animals [25], but also by inoculation of in vitro-incubated cells [28].
The current data also confirmed literature findings of activation of the neutrophil
differentiation on the influence of Aronia ingredients (about 5461 mg/l polyphenols, 3122.5
mg/l proanthocyanidins and 221.4 mg/l anthocyanidins), probably by intracellular antioxidant
mechanisms [7, 15, 33]. Furthermore, the noted signs of initial myeloid-like and lymphoid-
like cellular phenotype in pre-incubation in cultural fluid from previously incubated in it
containing endogenous retrovirus malignant myeloma cells, including in the presence of
Aronia melanocarpa extract, are in agreement with literature suggestions about the possibility
for the appearance of initial lymphoid and myeloid differentiation signs in subpopulations of
immature stem-like cells [4]. These explanations were based on “intrinsic immunity” changes,
as internal protection of the cell in response to its infection [29]. Another hypothesis was
associated with the eventual appearance of initial signs of immune cellular differentiation of
immature embryonic cells in the presence of appropriate immunomodulators [3, 14, 17, 18].
In this way, activation of both anti-malignant and anti-viral immune mechanisms by Aronia
melanocarpa extract could be proposed.

Taking in consideration these properties, Aronia melanocarpa extract, but also its
separate ingredients, could be applied as antioxidants, neutralizing the effects of Reactive
Oxigene Species (ROS) and thus, the generated by the last oxidative stress (OS) [5, 10, 27].
Future studies are necessary in this direction.
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Aim: Osteoarthritis is age-related disease, which affects a high percentage of population over
the age of 60, and it leads to a decline in quality of life and disability. The disease is detected
at a late stage of progression and there is no adequate treatment. The aim of our research is to
study and observe the effect of Crocus sativus extract and the possibility of its long-term
administration on mice model of collagenase- induced osteoarthritis (CIOA).

Material and Methods: Balb/C mouse line, collagenase type Al and Crocus sativus extract
have been used to develop sufficiently effective model to allow the monitoring of
osteoarthritis™ stages to define the optimal period for treatment of the experimental animals
and a subsequent set of studies to track the changes in bone marrow cells — osteoclasts and
osteoblasts. Sera were collected from the tested animals and changes in the knee joint were
monitored during the disease stages.

Results: The studied model allowed to observe different aspects of CIOA because of strong
reaction of the organism and different manifestations of the disease not only on local level but
also in the lymphoid organs. It was proven by changes in the cell populations within
splenocytes from the treated animals, and the main differences were found in the populations
of the T-, NK- cells and macrophages. The in vitro cultivation of bone marrow cells with
different concentrations of Crocus sativus showed an effect on the differentiation of the main
players in the osteoarthritis pathology - osteoclasts and osteoblasts.

Conclusion: At the current stage of the research, the therapy with the Crocus sativus extract
showed positive effects on the control and restriction of the disease progression, and
improved disease symptoms in the treated groups.

This study is funded by National Science Fund — Bulgaria with grant KII-06-H33/8 -
16.12.2019.
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Cancer is one of the major reasons for human death in the last decade. Different cancer
vaccines have been developed for the treatment of malignant diseases. A group of potential
anti-cancer agents are the hemocyanins - oligomeric copper-containing glycoproteins used so
far for therapy of superficial bladder cancer and melanoma. Their unique structures are often
linked to special mechanisms of action, through which they can trigger unexpected biological
activities such a directly affecting tumor processes at the cellular and tissue level by blocking
various growth factors. More attractive for modern medicine are molecules with limited
adverse reactions affecting tumor progression through enhancing the effective antitumor
response by various mechanisms provided by acquired and innate immunity. The aim of the
present work was the selective suppression of tumor progression in a mouse melanoma model
by a chimeric protein vaccine that contains a hemocyanin molecule conjugated to a mimotope
peptide structurally resembling the tumor-associated carbohydrate epitope GD3.

The hemocyanins isolated from marine snail Rapana thomasiana (RtH) and the
terrestrial snail Helix aspersa (HaH) were used as carriers in the composition of antitumor
vaccines after conjugation with a ganglioside mimotope GD3P4. Vaccine chemical
conjugation was performed. Murine melanoma cell line B16F10 was used for solid tumor
establishment. Antitumor effects of hemocyanin-peptide conjugates were monitored on the
survival of animals, tumor incidence, and tumor growth. Flow cytometry was performed for
phenotyping of tumor suspensions. Cytotoxicity assay was used to demonstrate the generation
of tumor-specific cytotoxic T cells.

Both protein-engineered vaccines exhibited strong anti-cancer effects in the developed
murine model of melanoma. The administration of the conjugates RtH-GD3P4 or HaH-
GD3P4 suppressed tumor growth, decreased tumor incidence, and prolonged the survival of
treated animals. The immunization of experimental mice induced infiltration of
immunocompetent cells into the tumors and generated cytotoxic tumor-specific T cells in the
spleen. Generated anti-tumor antibodies to intact B16F10 cells were visualized by fluorescent
microscope analysis.

Our study demonstrated that the protein-engineered vaccines RtH-GD3P4 and HaH-
GD3P4 exhibited a strong anti-tumor immune response in the B16F10 murine melanoma
model. This study demonstrated a promising approach for cancer therapy with potential
applications for cancer vaccine research.
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BO7. ADHESION OF GUERIN TUMOR CELLS TO ECM AND CELL-
SURFACE OLIGOSACCHARIDES

J. Stoyloff

Institute of Experimental Morphology, Pathology and Anthropology with Museum,
Bulgarian Academy of Sciences, ul. “Acad. G. Bonchev” bl. 25, Sofia 1113
E-mail: info.jstoyloff@gmail.com

Abstract:

Metabolic radioactive labeling of tumor cell surface oligosaccharides showed that 51 kDa
gCBP binds to cell surface with subsequent formation of dimers and trimers. Double
radioactive labeling of cell surface oligosaccharides and immobilized glycoproteins of the
extracellular matrix (ECM) showed formation of double radioactive labeled tetramers,
pentamers and sextamers. Our results show that adhesion of Guein tumor cells (GTC) to cell-
surface and ECM glycoproteins start with ligand-induced oligomerization of 51 kDa gCBP.
Key words: galectin, cancer, adhesion

Introduction:

Galectins are secreted by non-classical pathway. There is abundant evidence for the
extracellular localisation of some galectins at cell surfaces and in the extracellular matrix,
pointing out for the extracellular roles of galectins as modulators of cell adhesion [2]. Cells
are attached to the extracellular matrix, consisting mainly of proteoglycans and glycoproreins.
Metastasizing cancer cells from a primary tumor infiltrate into the ECM, which may facilitate
cancer cell migration or act as barrier [3]. Secreted galectins could participate in cell-to-ECM
adhesion through bridging carbohydrate moieties of cell-surface and ECM glycoproteins [11].
In this way secreted galectins could facilitate cancer cell migration through the extracellular
matrix [7].

The aim of our study was to evaluate adhesion of Guerin tumor cell to both ECM and cell-
surface glycoproteins, mediated by secreted 51 kDa gCBP.

Materials and Methods:
Radioactive labeling of ECM oligosaccharides with [3H]borohydride:

ECM glycoproteins (20 mg) were dissolved in 0.1 M sodium acetate buffer, pH 4.5,
containing sodium metaperiodate (0.005 M) and oxidized for 1 h in dark at 0°C. The reaction
was stopped by the addition of 1 ml of ethylene glycol, followed by incubation for 30 min at
0°C. After extensive dialysis against 0.1 M sodium phosphate buffer, pH 8.0, the solution was
concentrated to 1 ml by ultrafiltration and added to an ampule containing 2.6 mg of sodium
[*H]borohydride (177.8 mCi/mmol). Reduction proceeded overnight at 0°C in the dark and
excess borohydride was decomposed by lowering the pH to 5.0 with acetic acid.

Metabolic labeling of cell-surface glycoproteins with [**C] glucosamine:

Guerin tumor cells (1 x 10%) were inoculated into peritoneal cavity of Wistar rats.
Ascitic fluid was withdrawn aseptically from mice 7 days following routine tumor
inoculation. The fluid was centrifuged at 2000 rpm for 3 minutes. The sedimented cells were
resuspended in approximately 4 volumes of RPMI culture medium and centrifuged again at
800 rpm, for 3 minutes. The packed cells were resuspended for growing in RPMI medium
supplemented with calf serum.

Monolayer cells were detached by trypsinization, resuspend in complete RPMI
medium containing 1 pCi/ml D-[14C] glucosamine (45 to 60 mCi/mmol), and grown for two
days.
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Cells were pelleted for 5 min at ~500 x g, 4°C. Glycans were removed from cell-
surface with Peptide-N-Glycosidase F (PNGase F). Samples were emulsified with toluene-
based scintillation fluid containing 6 g 2,5-diphenyloxazole (PPO), 0.5 g 2,2 '- phenylene - bis
(5 — phenyloxazole) (POPOP), 333 ml Triton X-100 and 667 ml toluene and counted in a
Beckman liquid scintillation spectrometer.

Gel Filtration is described in [*2].

Secretion of 51 kDa CBP:

Guerin tumor cells were centrifuged and resuspended in complete RPMI medium. After
addition of PNGase F at specific intervals (given in ‘Results’ section), samples were subjected
to gel filtration to assess binding of 51 kDa CBP to cell-surface and ECM glycopeptides.
Results:

Harvesting 51 kDa CBP - oligosaccharide complexes showed dimeric and trimeric forms of
51 kDa gCBP (Fig. 1). Above results suggest that 51 kDa gCBP binds to cell-surface
oligosaccharides and ECM glycoproteins, followed by its oligomerization.
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5y 0.15
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Fig. 1: Binding and oligomerization of 51 kDa gCBP on cell-surface glycoproteins of Guerin
tumor cells.

Guerin tumor cells were added to solid-phase immobilized ECM glycoproteins. Labeled

cell-surface and ECM glycoproteins were harvested with PNGase F and subjected gel
filtration, see Fig. 2.
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Fig. 2: Binding and oligomerization of 51 kDa gCBP on cell-surface and ECM glycoproteins.

We detected monomeric, dimeric and trimeric forms of 51 kDa gCBP attached to both
[**C]cell-surface (Fig. 1) and [*H]JECM glycopeptides (Fig.2A). Double radioactive labeled
([**C] & [3H]) tetramers appeared later on (Fig.2B), followed by double radioactive labeled
pentamers (Fig.2C), and double radioactive labeled sextamer (Fig.2D). This experiment
shows that adhesion of tumor cells to ECM start by formation of rafts of the 51 kDa protein
on cell surface and solid-phase immobilizes ECM. The two types of rafts are then bridged to
effect adhesion of the tumor cells [*2].

Discussion:

Oligomerization is a unique feature of secreted galectin-3 leading to formation of
ordered galectin-glycan lattices on cell surface. Balan et al. [1] show that galectin-3 is
monomer in solution but in the presence of a ligand, galectin-3 polymerizes up to pentamers.
In this way galectin-3 form ordered galectin-glycan structures on the cell surface [1].
Oligomerization of secreted Gal-3 is also induced by its interaction with lipopolysaccharides
(LPS) [5]. Ligand-induced oligomerization is also observed in binding of human alpha
defensin 5 (HD5) with its ligands. Extensive binding of HD5 to (neo) glycoproteins results
from multivalent interactions of individual HD5 molecules with carbohydrate moieties of the
target molecule. Primary binding events are magnified and enhanced by subsequent in situ
assembly and oligomerization of HD5 [9]. CEL-IIIl, a hemolytic lectin from Cucumaria
echinata, also oligomerize after binding to cell-surface ligands [6]. Oligomerization of
galectin-3, after ligand binding, occurs on cell surfaces within the physiological
concentrations of the lectin. Galectin-3 plays a role in cell adhesion. Those activities may be
associated with ligand cross-linking by galectin-3. However, unlike other members of the
galectin family, galectin-3 exists as a monomer. It has thus been proposed that
oligomerization of the N-terminal domains of galectin-3 molecules, after ligand binding by
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the C-terminal domain, is responsible for this cross-linking. [10]. High-affinity interactions
between collectins and microorganisms depend on the degree of oligomerization of the
collectin [13]. Same is true for CD23 molecules which oligomerization is required for high
affinity IgE binding to CD23 [8]. Oligomerization is also required for high affinity binding to
HIV glycans by langerin [4].

According to the ‘ligand-induced’ model, receptors oligomerize only in presence of their
ligands. Low MW ligand galactose was able to induce oligomerization of 51 kDa gCBP. We
found also that multivalent ligands were able to induce di- and trimers of 51 kDa gCBP. It can
be concluded that 51 kDa gCBP form ligand-induced and ligand-valency dependable
oligomers in oxidative conditions [*2].
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PE3IOME

[TocTossHHO HapacTBAIIOTO THPCEHE OT CTpaHa Ha MOTPEOUTENUTE Ha MPOAYKTH C
OpraHWYeH MPOM3XO/ BOAM 10 HENMPEKHCHATOTO yBEJIMYaBaHE Ha HA Jiejla Ha €KOJIOTUYHOTO
KUBOTHOBBACTBO. [IpuunHMTE, 00YCIaBAIIM TO3HU MOBUIIICH UHTEPEC, BKIIOYBAT: KUBOTHHUTE
ce OTIIeXIAT B YCIOBHS MaKCHMAaJTHO OJIM3KH JO €CTeCTBEHaTa MM Cpe/la, XyMaHHOTO
OTHOIICHUE KBbM TAX, TOJOOPEHUTE BKYCOBH U XPAaHUTEIHH KayecTBa HA MECHUTE MPOTYKTH.
Penuna HaOm0IeHNS TIOKA3BaT, Y€ MOCIEAHO MMOCOYCHUAT (PaKTOp € B TACHA BPH3Ka C HAYMHA
Ha JKMBOT Ha >KMBOTHUTE KAaKTO W C JOCThIAa O €CTECTBEHH XPAHHUTEIHHU BEIECTBA.
[IpeacraBenuar o0030p pasriexaa CBOOOJHOTO OTTJCKIAHE HA  NTHUIUTE W TOBa Kak
XpaHEHETO UM JUPEKTHO B YCIOBHTA Ha OOKpBKaBallaTa T Cpelia BIHUsIe BbPXY KaueCTBOTO
Ha IPOU3BEXKAAHUTE OT TAX MNPOAYKTH — MECO U siHIla. BHUMaHHETO HU € HACOYEHO OCHOBHO
KbM MHUKPOEJIEMEHTHUTE, U B YACTHOCT METAIUTE, KaTO CHIIIECTBEH KOMIIOHEHT, HEOOXOIUM 32
pacTexa u METa0OJIMTHUTE IMpoHecCH B IITUIUSA OPTraHU3bBM.

YBO/JI

MuKpoeIeMeHTUTe B JIUeTaTa ca OT BaKHO 3HAYEHHE 33 HOPMAJHHUS PacTeK Ha
OTHIUTE, PAa3BUTHETO HA MMYHHATa CHUCTEMa, META0OJIMTHHUTE MPOIECH, PA3MHOXKUTSITHUTE
¢ynkun. Hannauero Ha MUKpOEIEMEHTH BBB (PypakUTe OT PAaCTUTENCH MPOMU3XOJ KaKTO U
OT MUHEPAJTHUTE T00ABKH KBbM TAX € CPaBHUTEIHO HHCKO. [Ipm cucremure Ha MHTEH3MBHO
OTIJIK/IaHE TOBa € JIOBEJIO O 3HAYUTEIHO MOBHIIABAaHE HA KOJIMYECTBATa HAa ChCTABKHUTE
ChIBPIKAIIK MHKPOCIIEMCHTH HaJ HHBaTa, KOMTO ca HeoOxomumu Ha mruiute (AKsu et al.,
2012). ToBa BoaM 1O HATpyIBaHE Ha Pa3IMYHH MHUKPOCIEMEHTH B ITHUYUS OPTaHU3BM U
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3aMbpCsBaHEe Ha MOYBUTE C SKCKPETHPAHUTE M3NUINBIM oT Mukpomeranu (Mohanna et al.,
1997). VBenuueHHWTE KOJIMYECTBA HAa MHKPOCIEMCHTH B JHMETaTa Ha ITHIMTE OKa3Ba
JMPEKTHO BJIMSHHUE BbPXY Ka4eCTBOTO M BKYCOBHUTE XapaKTEPUCTUKU HA MOJIyYaBAaHUTE MECO
u siiia (Naber 1979).

slifnaTa HAMUPAT MIKPOKO TMPHIOKEHHUE B XPAHUTEIHO-BKYCOBaTa MPOMHUIILICHOCT.
ToBa 00yciiaBst MPOBEKIAHETO HA PEAMIIA M3CIIEABAHUSA BHPXY BPB3KaTa MEKAY ChCTaBa UM
(B Ka4eCTBEHO W KOJHMYECTBCHO OTHOIICHHWE) M HAYMHA HAa OTIJICKIAHE HA HOCAYKHTE
(Anderson 2011, 2013), Tuna Ha XpaHEHE W 3APABOCIOBHOTO MM cherostHue (Dvordk et al.,
2010), kakTO U B 3aBUCHMOCT OT ITopojaTa u Bb3pacTra uM (Scheideler, et al., 1998; Petek et
al., 2009). IToBuIIEHOTO THPCEHE HA SIHIIA, TOJYYCHH OT HOCAYKU B CHCTEMHU 32 OPraHUYHO
OTIJIOK/IaHe HApacTBa €XKEroJHO, KaTO OCHOBHHTE MPHYMHH 32 TOBA Ca 3IPaBOCIOBHHTE
YCJIOBHS Ha )KHBOT M XyMaHHOTO OTTJIE)KJaHE Ha ITUIMTE, a IIeHaTa € PaKTOPhT C Hai-HUCKa
BakHoct (Bejaei et al., 2011). Karo pe3ynraT oT TOBa MOBHIICHO ThpPCEHE ce HaOIIOaaBa
IIOCTOSTHEH PacTeX B Opos M pasMepa Ha (pepMuTE 3a OPraHMYHOWUTE IPOM3BOJCTBA Ha
teputopusTa Ha EBponeiickus cwvro3 (EC, 2019).

[TpOoTHBHO Ha HArJIACUTE CPEJ OTPEOUTEIUTE, IPOYIBAHUS IPOBEACHU TIPE3 IIBPBOTO
necerwsietde Ha 21" Bek mMOKa3BaT  3aBHIIEHH KOJMYECTBA HA MHKPOCIEMEHTH B
MPOM3BEXKIAHUTE SI[a OT ITHIM OTIJICKJIaHH B HWHTCH3MBHH CHCTEMH B CpPaBHEHHE ChC
cBoboaHo orriexmaanute Takusa (Minelli et al., 2006; Matt et al., 2009). Boupeku ue mpu
CBOOOIHO OTIJIEKJIAHWTE HOCAYKd HHBATa Ha OMera-3 MAacTHHTE KHCEIMHH MOXE J1a
HAJBHINABAT 3HAYUTEIHO TE3W Ipu oTriexmanute B kiaerku (Anderson 2011), toBa He
O3Ha4aBa HEMPEMEHHO, Y€ MPOU3BEJICHUTE B OpraHMYHUTE PepMHU siiilla HAJBUIIABAT TE3U OT
HHTEH3MBHHUTE CHCTEMH 110 XpaHUTEIHUTE cu XapakTepuctuku (Hidalgo et al., 2008).

AHaM3bT HA JIAaHHUTE 3a ChIBPKAHUETO Ha NUHK U (dochop B snaTta BOAU 10
MPOTHBOPCUUBH PE3YJITATH: B €IHU CIIydaH, ChAbPKAHUETO HA JBaTa €JICMEHTa € 3aBHUIINCHO
Ipy CBOOOHO OTIIIEKIAHUTE HOCAYKH (BEPOSATHO B PE3YJITAT OT IMOTIBINAHETO HA 3€MHHU
gactuny u TpeBa) (Giannenas, et al., 2009), To cnopex Apyro u3cieaBaHe KOJMYECTBaTa ca
MO-HUCKH B CPaBHEHHWE C TE€3M NPH HMHTEH3MBHO OTIJIEKIAHWTE HOCAYKH (BBIIPEKH Ue
OpUEeMbT Ha XPaHHUTENHH BellecTBa otroBaps Ha mpuerute Hopmu) (Kucukyilmaz et al.,
2012).

KaTto nombiHeHHEe KbM Bede MOCOYCHUTE MPHUUYHHHU, MOPATH KOHTO MOTPEOUTETHTE
NPEANOYNTAT €IHU sIa TPE APYTH, € CHINO TaKa U MHEHHETO, Y€ IMOpoaTa Ha HOCAYKHTE
OKa3Ba BIIMSAHHE BBPXY KaueCTBOTO Ha MPOAYKIHsTa. V3pa3 Ha TOBa BIKIAAHE € H
NpeANOYUTaHNeTO KbM sifata ¢ kadsBa uepynka mpen te3u ¢ Osuia (Bejaei et al., 2011).
[IpoTuBHO Ha Te3u pa30upaHusi, MPOYYBAHMATA TOKA3BaT JIMIICA HA BPB3KA MEXKIY
XpaHHUTEITHUTE KAuyeCTBa Ha sAillaTa v OLBETSIBAHETO Ha uepymnkara. Hemro moBede, cho0IIEHO
¢ 3a 0K0JI0 3% TO-BHCOKO ChIbPKaHHE Ha XKBJITHK NPH sifliata ¢ Osa YepyrnKa u ChbOTBETHO
noHwkeHo HUBO Ha anOymuH (Anderson, 2013). Twil kKaTO OCHOBHOTO ChABPXKAHUE HA
MHUKPOEJIEMEHTH € ChCpeIoTOUYCHO B xkbiIThKa (Giannenas et al., 2009), Moske na ce 3akitouw,
ye siiirata ¢ Osla Ha [BSAT Ha YepylKara He OTCTBHIBAT IO XPaHUTEIHA CTOMHOCT Ha TE3H C
Ka(sBa YyepyIKa, a € Bb3MOXKHO JJOPH Jia TH HaJBHIIIABaT.

TpsOBa ma ce OTOENEXKH, Y€ €CTECTBEHUAT HAUYWH Ha XpaHEHE Ha NTHIUTE, BBHIIPEKH
BCHYKUTE CH IOJIOXKHMTEIHU CTPaHH, Mpeapasrojiara HOCAYKUTE KBbM IO-BHCOK PHUCK OT
MOMTBIIIAHE HA 3aMBPCUTENM OT OKOJHAaTa cpena. Te3m 3ambpcutenu Moxe na ca /T,

pa3jiniHv NCCTUIN AN, 0aBHO pasrpaxiamu ¢c¢ OpraHnvdHu 3aMbPCUTECIIN, TCIKKU MCTAJIN U OP.
(Overmeire et al., 2006).
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IIPEI'JIEJ HA PE3YJITATH OT EKCIIEPUMEHTAJIHA U3CJIEJIBAHUSA

[Ipe3 nmocneaHUTe TOAUHU ca MPOBEICHU PEelULia MIPOYUYBAHHUSI OTHOCHO 3aBUCUMOCTTA MEXKIY
XapaKTepUCTUKHUTE Ha sifliaTta, IPOM3BEJCHN B MHTCH3MBHM M OPraHWYHU CHUCTeMH. Te3n
M3CIICIBAHUS UMAT 332 TEOPETUYHA OCHOBa 0000IIMTEeTIHOTO M3cienaBane Ha Naber, B xoero
M3ION3BAKA W3BECTHHUTE 10 MOMEHTA EKCIIEPHUMEHTAIIHU Ppe3yATaTd, TOH JIEeMOHCTpUpa
B3aMMOBpB3KaTa MEXAY ChAbPKAHUETO M KOJIMYECTBOTO HA MpPUEMaHUTE XpaHU OT e/lHa
CTpaHa U ChCTaBa Ha siinata ot apyra (Naber, 1979).

JlaHHUTEe OT eKCIepUMEHTAIHM HaOmroAcHWs B Typuus, nmyonukyBanu mpe3 2009
rOIMHA MOKAa3BaT TSACHATA BPb3Ka MEXy THIIA HA CUCTEMATa 3a OTIJICKIaHE HAa HOCAUYKHUTE U
TAXHATa BB3PACT C MPOAYKTHBHOCTTA M KadecTBOTO Ha siinara (Petek et al., 2009). Crniopen
MOJTyYCHUTE PE3YNTaTH, MPOJYKTUBHOCTTA TPU CBOOOTHO OTIJICKAAHUTE HOCAUYKH €
MOHIKEHA: KOJIMYECTBOTO TOJMYYEHH slla MPU HMHTEH3UBHUTE CUCTEMH € I10-BHUCOKO.
Koncymanusara Ha Qypaku Npu OpraHUYHUTE CUCTEMH Ha OTIIIeKIaHe € Omiia Mmo-HUCKa,
BEPOSATHO MOPaIH XpaHEHE C TPEBU U HACEKOMHU MU MPEKapaHOTO BpeMe Ha OTKPHUTO. bposT
Ha CIIyKaHUTE sWIAa TpU CBOOOJHO OTIVICJAHWTE HOCAYKM HAJABHINABA TO3W TpHU
OTIVIKIAHUTE B KJIETKH. ToBa ce OOsCHsABAa C MOHM)XKEHATa KOHCyMallUs Ha Kalluid M
dochop, koMOMHMpaHa C TOBHINEHATA (PU3MUECKAa AKTHBHOCT, OKa3BalllMl BIHMSIHHE BBPXY
MUHEpaHUSl METa0O0Nu3bM B NTUYMS OpraHu3bM. OIBETSBAHETO Ha SIMUEHUS JKBITHK Ha
AiaTa TOJXYYeHH BBB ()epPMU 3a OpPraHUYHO OTTJICKAAHE € MO-HACUTEH, ABJDKAII0 ce Ha
MOTTBIIAHETO HA KapOTEHOUIU OT PA3IMYHU PACTUTEIHH HM3TOYHUIM, JIMIICBAIU WU C
HaMaJICHO KOJIMYECTBO MTPU MHTEH3UBHO OTIIIC)KIAHNUTE IITUIIH.

Paznuyus Mmexay ABETe cUCTEMU Ha OTIJIeK/IaHe Ha HOCAuKH U MTPOU3BOJICTBO Ha SHIa
ce HaOIrO/1aBa W MU TOCIEABaTN u3ciensanus. [IpoyuBanus B EcToHus mokasBar mo-mno0pu
noKa3aTeau MpH sillaTa OT HMHTEH3UBHUTE CHUCTEMU Ha OTIJIEKJAaHE B CpaBHEHHUE C
oprannyaute pepmu (Matt et al., 2009). HabGnronaBa ce CpaBHHUTEITHO TO-TOJsIM 00eM Ha
SfYeHUs] JKBATBK TMpPH KIEeThUYHOTO oTriexaane ntuiu (30.3%) copsmo cBOOOAHO
orraexaanute (27.4%). BepositHo ToBa 00SICHSIBA U MOBHIIIEHOTO ChIbP)KaHHE HA BUTAMUH
A, Butamus D3, o-Tokodepon u y-Tokodepon B silllaTa OT KOHBEHIIMOHAIHO OTIJICKIAHU
HOCA4KH, €IMHCTBEHO ChIbpPKAHUETO Ha [3-TOKodeposia € MO-BUCOKO B sifllata OT mpHU
opranuunute ¢Gepmu. [Ipu cBOOOAHO OTTIIEXKMAHWUTE NTHIHN, CHABPKAHHETO HAa KAIIUN €
3HAYMTENHO MO-HUCKO OT TOBA MPH KIETHYHO OTrIeKAaHuTe — 13.6 cupsimo 38.2 mr/100r.
ITpu xonecteposa TeHACHIUATA € B oOpaTHa Hacoka: 341 mr/100r npu MHTEH3UBHOTO U 489
mr/100r mpu OpraHMYHOTO OTrJekaaHe. Te3n pe3ynTaTd MOTBBPIKAABAT CHOOLICHHTE OT
Minelli u xomextus wnabmogenus (Minelli et al., 2006). Apropure otGenssBar, ue
ChIbPKAHUETO HA BUTAMUHU B sHIaTa JIECHU MOXeE J1a O'bJie TIOBJIHMSIHO Ype3 MOBUIIaBaHE Ha
CHIBPKAHUETO Ha HSAKOM JT0O0aBKH BBB (pypaxkure ¥, MOHEXKE HsAMa WH(GOpPMAIHS OTHOCHO
CbCTaBKUTE Ha XpaHWUTE, U3IMOJI3BAHU NPU JIBETE CUCTEMH, KOPEKTHOCTTA HA U3HECEHUTE OT
MPOYYBAHETO JAHHU € IOJl BBIIPOC M Ca HEOOXOAMMH JOMBIHHUTEIHU HM3CIEABAHUS B Ta3d
obuacr.

[Mpe3 2012 romuna Kiglikyulmaz u kojekTuB MyOJMKYBaT TEXHUTE PE3yJITaTH OT
npoydBaHe, KOeTo ca mpoBenn Ha Teputopusita Ha Typuus (KUglkyilmaz et al., 2012).
Exunbt e pasnonarai ¢ TOCThII 10 HHPOPMAIUS 33 ChABPKAHHETO Ha XPAHUTEIHU ChCTABKU
B M3MOJI3BAHUTE U MPHU JBETE€ CUCTEMH (ypakHU CMECKH, KaKTO U C Bb3MOXKHOCT 3a U300p U
pasmnpezieNieHHe Ha NTUIUTE. ToBa € HalpaBeHO C IIeJl MAaKCHMAaJHO YeIHAaKBSBaHE Ha
yCJIOBUATA MpPU JBET€ TPYNH HOCAUYKM — HMHTEH3UBHO OTIJIEKAAHM U CBOOOJTHHU TaKHBa.
W3mepBanusTa Ha nebenvHaTa Ha sifyHaTa 4Yepynka W 3JpaBUHATA Ha CITyKBaHE NPHU JBETE
CHCTEMH Ha OTIJICKJaHE MOTBbPIKIABAT 3aKIIOUCHHATA OT Beue u3BecTHH npoyuBanus (Rizzi
et al., 2006), kouTo mMOKa3Bar, 4e MPH CBOOOJHOTO OTTJICKIAAHE HA HOCAYKH, YepylKara Ha
sifliata e mo-ae0ena B CpaBHEHHE ¢ sSHIaTa B KOHBEHIIMOHAIHUTE CCTeMHU. ToBa ce 00sicHsIBa
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C MOTIIBIIAHETO HA MEChbUMHKU U JUPEKTHOTO M3JIaraHe Ha CIbHUEBA CBETJIMHA B OTKPUTUTE
IUIONIM, KOETO MOoM00psSiBa MUHEpaTHUS METa0O0IM3bM, M  BOAM IO TOBHINABAaHE Ha
KOHIEHTpalMsATa Ha KalIUi B yepynkata W HeiHarta nebenuna. Ilpu Hocaukute B
WHTEH3WBHUTE CHUCTEMHU € HAONIOJaBaHO MOHWKCHHE B KA4eCTBOTO HA SHYCHUS OCNITHK
(emmuuna Ha X10), BEPOATHO IBJDKAIIO ce Ha MpoMeHd B PH Ha anbymuHa — pesynrar oT
MOBHUIIIEHATA KOHIEHTPAIMs HAa aMOHSK B KJIETHUYHUTE CUCTEMHU Ha oTriexaaHe. KauectBoTo
Ha anOyMHHa MpPU CBOOOIHO OTTJICKIAHUTE HOCAYKU CE€ OOSCHSABA C JOMBIHUTEIHOTO
KOJMYECTBO MOeMaHa XpaHa Mmoj ¢opmaTa Ha TPEBH, YepBeH W Hacekomu. [IpuemMbT Ha
Pa3IMYHU BUIOBE TPEBU U PACTUTEIHOCT OT OKOJIHOTO MPOCTPAHCTBO OOSICHSIBA CHIIO TaKa U
M0-BUCOKUTE KAU€CTBEHU MOKA3aTeNN Ha AHYEHUS KBJITHK. [I[py KOHBEHIIMOHAIHUTE CUCTEMHU
Ha OTIJIEKJAHE IMO-MHTEH3MBHOTO OLIBETSBaHE Ha XbIATbKa € pe3yaTaT OT MOBHILIEHOTO
KOJIMYECTBO HA I00ABKU, ChABPIKAIIN KAPOTCHOUTH.

Vuenn ot CAILl ocwiiecTBuxa HaOMIOACHUS BBPXY NET pPa3IUYHU METOJa Ha
OTIVIeKIaHEe HAa HOCAYKU: KJIEThYHO B OaTepuu, 000raTeHo KIEThUHO, 00OTraTeHH KOJOHUH,
oJI0BO oTriekaane u cBodoano orriexaanu (Heflin et al., 2018). TToay4yenure pesynratu
MOKa3Bar, 4ye Ipu 00OraTeHUTE CUCTEMH ChIBPKAaHUETO Ha MarHe3Wi U MaHTaH € MO-HUCKO B
CpaBHEHHE ChC CBOOOTHO OTTIIEkKAaHUTE. M TyK mMpUYMHATA 33 TE3U PAa3IMYHs € TOCTHITBT Ha
HOCAYKHUTE [0 Pa3IMYHH BHUAOBE TPEBH M MuHepanu (moz dopmara Ha MSCHK WM 3€MHU
macu). Kato pombinHuTEneH (akTop € OTOeNs3aHO W TOHIKEHUST CTpeC NpuU CBOOOIHO
OTIVIKIAHUTE NTUIM. BblIpeku MOBUIIEHUTE HUBA HA HAKOW MeTand (Kalluii, MarHe3ui,
[IUHK) TP SHIaTa OT OPraHUYHUTE CHCTEMH, M3CIIE0BATEIUTE OTOCISI3BAT, Y€ PA3IUKUTE ca
CPaBHHUTEIHO HUCKH B CPAaBHEHUE C TE€3H OT JAPYTUTE TUIIOBE CUCTEMH, KOETO OT TJIeJIHA TOUKa
Ha KoHCcyManusi — 50 Tp. sifla Ha JIeH OT €IWH BB3pacTeH, HE OKa3Ba CHIIECTBEHO BIHSHHE
BbPXY Juerara (ChIbp)KaHMETO HA IIOCOUYEHUTE MeTanu B sifmara e okoimo 1% ot
MperopbhUNTENIHATA JHEBHA /1032 TIPH X0paTa).

KonektuBbT Ha Szymanek mpoBekaa CpaBHHUTEIHO H3CJACABAaHE BBPXY sHIaTa,
MOJIyY€HU OT OPTaHMYHO OTTJIEKJAHU HOCAYKHM U TE3U OT OTTJCKIAHU B OaTepuu MTHUIN
(Szymanek et al., 2019). HscnemoBarenWTe YyCTAaHOBSBAT 3HAYMUTEIHU Ppa3IHuds B
MUHEpATHOTO ChAbpPKAHUE MPHU ABETE Tpynu. M3MepBaHusTa ca U3BBPUIEHU MO OTHOIIEHUE
Ha KOJIMYECTBATa Ha KWW, MarHE3U U IMHK B AHYEHUS OCITHK, B KBJITHKA KaKTO U B CMEC
OT OeNTHK U XBIATHK. ChIBPKAHUETO HA aHAIU3UPAHUTE €JIEMEHTH B TPHUTE BHJA MPOOH €
3HAQUUTEJIHO  TOBUIIEHO TpH  sSHIaTa OT  CBOOOJHO  OTTJCKIAHUTE  HOCAUKH
(opraHuYHO/KICTHYHO OTICKAaHe): Kamuid 55.99/47.77, maruesuit 15.49/9.11 u uwmHK
2.15/1.17 wmr/100r. Pasraexmgaiikd JaHHATE 3a CBhABPKAHHETO HA IMHK, aBTOPHUTE
YCTaHOBSIBAT, Y€ OCBEH OT BHUJA HA CUCTEMATa Ha OTIJIEKJAHE TO € B MPSKa 3aBUCUMOCT U OT
BB3PACTTa HA HOCAUYKUTE — MPH MO-MJIAIUTE ChIBPKAHUETO Ha IUHK € MOo-BUCOKO. [Tocoueno
€ CBIIO Taka, 4ye sSiIaTa OMxa MOTJIM /1a ca AITepHATHBEH M3TOYHHK HA MHUHEpAIH B JMeTaTa
Ha Xopara 3aTPyJHCHHE B TOBa OTHOIIEHWE OW OWJIO JMIcara Ha sICHA WHAWKAIUS B
ThProBcKaTa Mpeka OTHOCHO ChAbPKAHUETO HA MUKPOEIIEMEHTH B siiilaTa.

3AKJIIOYEHHUE

HanpasenusT npersiex BbpXy HAIMYHUTE JAHHU OTHOCHO XPAaHUTEIHUTE HABULU IIPU
CcBOOO/IHO Y MHTEH3UBHO OTIVIEKJTAHUTE HOCAUKH MMOKa3Ba HAJIMYUETO HA 3aBUCUMOCT MEXIY
ChIBPKAHUETO HAa MHUKPOCIEMEHTH B sillaTa M BB3MOXKHOCTTA 3a CBOOOJIEH JOCTBI J0
OTKPHTH IIJIOIIM HA NTULUTE. BBIpeku 4e Nnpu HAKOU OT U3CICABAHMATA, NTOKA3ATEIUTE Ha
gaiaTa OT KOHBEHIIMOHAJHUTE CHUCTEMH ca C TO-I00pH XapaKTepUCTUKU OT Te3U IpHU
OpPraHUYHUTE CUCTEMH, MOCIEAHUTE OCTABAT MPEANOYUTaHU OT norpedutenure. OTueTeHo €
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4ye Te3M MOAOOpEeHH IOKa3aTesid MOXKE Jla ca MOBIHMSHM OT M3KYCTBCHO ITOBHIIABAHE Ha
MUHEPAIHOTO CHIBPKHMO B HU3MOI3BaHUTE Gypaku (Hampumep upe3 Jo0aBsiHe Ha
KapOTEHOUHM C LIeJT TO-HACUTEHO OLBETSIBAHE HA XKBITHhKa). CpaBHABAHETO HA ChABPKAaHUETO
Ha KaJII_II/Iﬁ B 4CpylKaTa KaKTO U HelHaTa YYIUIMBOCT, ACMOHCTpHUpPAT Y€ AOMNBJIHUTCIIHUAT
IpueM Ha MHUKpOMHUHepanu moj (opmara Ha MEChYMHKA M HACEKOMH, MOCIEABAHO OT
oI00PEHOTO yCBOSIBAHE HA KU B PE3yATAT OT AUPEKTHOTO M3JIaraHe Ha CIBHUYEBH JIBYH,
OCHUTYpsIBAaT MO-BUCOKO M ITOJYYEHO IO €CTECTBEH ITBT KauecTBO Ha simara. Hammumero Ha
€CTeCTBEHH KApOTEHOMJM B PACTUTENHOCTTA, JO KOATO HMAaT JOCTBI CBOOOJHO
OTIJISKIAHUTE HOCAYKH, OCHUTYpsiIBA E€CTECTBCHO OIBETSBaHE Ha SHUYCHHS JKBITBK U
HOZ[O6peHI/I BKYCOBU Ka4dcCTBaA. I[OCTT;HT:T A0 NCCbYMHKU U 3€MHU MaCu IpPHU OpPpraHUYHUTC
CHCTEeMU JIOTIPHHACAT 32 3JpaBOCIOBHUTE 3a YOBCIIKA KOHCYMalUsi HHBa Ha
MUKpOeJIeMeHTHTE B siiiiiara. TpsabBa na ce oTOenexu odbaye, ue HUTO €HO OT U3CJIEIBAHUATA
HE HaMHpa CHIIECTBEHH PA3IHKH MEX/Y KaueCTBEHUTE IOKa3aTeldH Ha silara, IOJy4eH!
NP OTJEIHUTE CUCTEMH Ha OTIIISKJAaHEe HAa HOCAYKWTE, HAa 0a3a OIBETSIBAHETO HA siifueHara

qyepyImka.
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