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PE3IOMETA HA HAYYHUTE TPYJAOBETE U IYBJIMKAIIUUTE

Ha ac. 1-p HecuciaaBa Aupu Jlazaposa
BBB BpB3Ka C y4acTue B KOHKYPC 3a 3aeMaHe Ha aKaJeMUYHATa JUThKHOCT ,,IOLIEHT B 00JacT Ha
Buciie oopazoBanue 4. [IpupoaHu Hayku, MaTeMaTHKa U HHPOPMATHKA, TPO(EeCHOHATHO
Hanpasienue 4.1. du3nyeckn HayK U Hay4Ha CIENUANTHOCT ,,buodusnka nu menunuHcka pusuka®,
o6siBeH B /1B Op. 99 ot 20 nHoemBpu 2020 r.

l. [y0ankanuu B uM31aHUA pedepUpPaHd U HMHAEKCMPAHM B CBETOBHOU3BECTHH 0a3u
AaHHU ¢ HayuyHa uHopmanusa (Web of Science u Scopus).

(nyonruxayuu uzevH oucepmayuorner mpyo 3a npuooousare na OHC “doxmop”)

1. Lazarova D., S. Semkova, G. Zlateva, Higashi Tatsuya, I. Aoki, R. Bakalova. Quantum
sensors to track total redox-status and oxidative stress in cells and tissues using EPR, MRI and
optical imaging, Analytical Chemistry, 2021 (accepted for publication). IF= 6.785

OOmuAT aHTHOKCHIAHTEH (peaynupall) KamamuTeT W HUBOTO Ha OKCHAATHBEH CTPEC Ha OHOJOTHYHHTE
00eKTH (KJIETKH, ThKaHHM, TEIECHH TEYHOCTH) Ca €OHH OT Hal-4ecTO aHAJIM3MPAHWUTE MapaMeTpu B OMOJIOTHYHHUTE
HayKk#. Pa3paboTBaHETO Ha BUCOKOYYBCTBUTEIHH MOJICKYJISIDHH COHIU W aHAINTHIHM METOIM 3a PErucTpanus Ha
Te3W MapaMeTpu € OBp30 pa3BUBAIl Ce CEKTOp Ha HayYHOHM3CIIEAOBaTeJCKaTa M pa3BoiHa mHAycTpus. Llenra Ha
HACTOAIIOTO TMpoy4BaHe Oemie Ja ce pa3paboTaT OWOCeH30pW 3a MpocleasBaHe Ha OOIIMS AaHTHOKCHIIAHTEH
(pexyrmpaiir) KamauTeT W/ Wik HUBOTO Ha OKCHIATUBEH CTpec B OuosoruyHu obektH ¢ momorinra Ha EPR, MRI u
onTtuyeH WMHDKUHT. OmucaHa € JBYKOMIIOHEHTHa CeH30pHa cucreMma: (i) ceH3op 3a OOl aHTHOKCHIAHTEH
(penyuupain) kamamurer TRC — QD@CD-TEMPO; u (ii) ceH30p 3a HUBOTO Ha OKchaaTHBeH cTpec — OXiStress —
QD@CD-TEMPOH. Crpykrypara u Ha JBaTa PEAOKC-CEH30pa € OT MAlKd 10 pa3Mmep kBaHTOBU Touku (QD),
00BUTH C (H)YHKIIMOHATHM3UPAH ¢ HUTpOKcH I nukiongekcTpuH (mapamarauTHiss CD-TEMPO wmu nuamarauter CD-
TEMPOH), konrorupanu ¢ tpupenmwidpochonuesun rpymu (TPP). TPP rpynu ca nobaBeHH 3a MOCTHIaHe Ha
BBTPEKIIETHYHO IPOHUKBAHE ¥ MHUTOXOHAPHAIHA JIOKaIu3anus. HuTpokcuaure B3anMoIeHCTBAT €THOBPEMEHHO C
pa3IMYHA OKHCIMTEIH W PEAYKTOpH, a CEH30pUTe ce TpaHc(opMmHupaT OT HapaMarHuTHa pajaukainoBa (opma
(QD@CD-TEMPO) B nuamarautHa xuapokcwiamuaHa ¢dopma (QD@CD-TEMPOH) u 06paTHO, ChIIacHO
pelnoKc-IMKbia Ha HUTpokcumure. Te3n TpaHchopMmauu ca NPUIPYKEHH OT AMHAMUKA HAa TEXHUTE KOHTPACTHHU
XapaKTePUCTHKH, Ib/DKAIAa Ce Ha raceHeTto Ha Quyopecrenuusta Ha QD ot murpokcumgaus pagukan. TRC
CeH30psT ce mpuiara 3a EPR aHanu3 Ha KIETBYHHS PEIOKC-CTATYC IN VItr0 Ha W30JHMpaHd KICTKH C Pa3jinyueH
npoiudepaTUBEH MHIEKC, KAKTO U 3a HenHBasuBeH MRI Ha pemokc-aucOanaHc v TEXbK OKCHAATHBEH CTpec iN VIVO
IPY MUIIKK ¢ Ob0peyHa nucdyHKuus.

Total redox capacity (TRC) and oxidative stress (OxiStress) of biological objects (such as cells, tissues, body
fluids) are one of the most frequently analyzed parameters in the life science. Development of highly sensitive
molecular probes and analytical methods for detection of these parameters is a rapidly growing sector of BioTech
R&D industry. The aim of the present study was to develop quantum sensors for tracking the TRC and/or OxiStress
in living biological objects using EPR, MRI, and optical imaging. We describe a two-set sensor system: (i) TRC
sensor — QD@CD-TEMPO; and (ii) OxiStress sensor — QD@CD-TEMPOH. Both redox-sensors are composed of
small-size quantum dots (QDs), coated with multi-nitroxide-functionalized cyclodextrin (paramagnetic CD-TEMPO
or diamagnetic CD-TEMPOH) conjugated with Triphenylphosphonium (TPP) groups. The TPP-groups were added
to achieve intracellular delivery and mitochondrial localization. Nitroxide residues interact simultaneously with
various oxidizers and reducers, and the sensors are transformed from paramagnetic radical form (QD@CD-
TEMPO) into diamagnetic hydroxylamine form (QD@CD-TEMPOH) and vice-versa, due to nitroxide redox-
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cycling. These chemical transformations are accompanied by a characteristic dynamics of their contrast features due
to quenching of QD fluorescence by nitroxide radical. TRC sensor was applied for EPR analysis of cellular redox-
status in vitro on isolated cells with different proliferative index, as well as for non-invasive magnetic resonance
imaging of redox imbalance and severe oxidative stress in vivo on mice with renal dysfunction.

2. Bakalova R., S. Semkova, D. lvanova, Z. Zhelev, T. Miller, T. Takeshima, S. Shibata, D.
Lazarova, I. Aoki, T. Higashi. Selective targeting of cancerous mitochondria and suppression of
tumor growth using redox-active treatment adjuvant, Oxidative Medicine and Cellular
Longevity, 2020, ID 6212935, https://doi.org/10.1155/2020/6212935. IF=5.076

BemectBata, KOMTO TIOBJIMSIBAT pEIOKC-CTaTyca Ha KIETKHTE UM TEXHUTE KOMOWHAIMHM, Hampumep
XHHOH/ackopbar u MeHagmom/ackopbar (M/A; Hapmuan omie Apatone®), 3acaykaBaT BHHMAHHE 3apajid
CIIOCOOHOCTTA CH Ja yOUBaT paKOBUTE KIETKH, 0€3 /1a BIMSAAT BbPXY KH3HECIIOCOOHOCTTa HA HOPMAJIHUTE KIIETKH,
nposiBsiBaiiku cuHeprudeH edexr. OCHOBHMAT MEXaHW3bM Ha JelcTBHe Ha M/A chpsMo pakoBUTE KIETKU IO
MOMCHTa HE C€ € CBBP3BaI C MHTOXOHIpHHTE. llenTa Ha HACTOAIIOTO M3CIEIBAaHE € Ja IMPOYYH Ak Ta3u
KOMOMHAIMsl TOBNUSBA BBPXY (QYHKIHATA Ha MHUTOXOHAPHHTE HA TYMOpDHHTE KIETKH. EKcnepuMeHTHTE Ca
HampaBeHH BBPXY pakoBu kinerbynu juHuM (Jurkat, Colon26 w MCF7) um HOpManHu KIETKH (HOpPMAaJHHU
mumborura, FHC 1 MCF10A), TpeTupanu ¢ pa3iuyH¥ KOHIEHTPAIMM Ha MEHAIUOH, acKopOaT W/Wid TAXHATa
komOuHanws (2/200, 3/300, 5/500, 10/1000 u 20/2000 uM /uM ot M/A). M/A B KOMOHHAIUS CICIIUPUYIHO MTOTUCKA
pacTe’ka Ha TYMOpDHHTE KJIETKH, KaTro ce HaOmionaBa cuHepruueH edext. [IpunoxeHarta koMOMHaIMs Ha JiBaTa
npenapara He BIIMSE Ha JKU3HECIIOCOOHOCTTa Ha HOPMAJHUTE KJIETKU NMpH (apMakoJIOTHYHU KoHIeHTpauuu. [Ipu
tpetupanute ¢ M/A TyMOpHH KIIETKH HUTOCTATHYHUSAT/ IIMTOTOKCHYHUAT epeKT e npuapyxeH oT (i) Mpou3BOACTBO
Ha MHUTOXOH/IpHAJIEH CYNIEpPOKCH BbB BUCOKH KOHIEHTpAIMH (10 15 IbTH HaJl KOHTPOIHOTO HUBO), (ii) 3HAUUTEITHO
HaMaJsiBaHe Ha MHTOXOHIPHAITHUS MeMOpaHeH moTeHImal, (iii) HamansBaHe Ha HuBaTa Ha AT®, cykmmaat, NADH
u NAD" u (iv) Hamanena ekcnpecus Ha PD-L1 (excrpecupan BbPXY MOBBPXHOCTTA HA TyMODHHTE KIETKH M
MMYHHHUTE KJIETKH NPH Pa3IMYHATE BUIOBE OHKOJOTMYHHU 3a0oisiBanus). M30poeHuTe edekTr ca 1030-3aBHCHMH.
HNuxubupanero Ha NQOI1 oT aukyMapos TMOBWINABA HHUBAaTa HA MUTOXOHJPHUAIHUS CYNEPOKCHI W YBEIHYaBa
YyBCTBUTEIHOCTTa Ha TyMopHuTe KieTku KbM M/A. Tlpu HOpmamHuTe (HEpakoBH) KieTKd M/A uHIynmpa
OTHOCHTEJIHO HHUCKO M HE3aBUCHMO OT Ji03aTa IOBUIIABaHE HA MHUTOXOHJPHAIHUS CYNEPOKCHUI M ,,ciabd®
okcuzaTuBeH crpec. Te3n NaHHM Hpenrnosiarar, 4e NpoTHBOTYMOPHHAT edekT Ha M/A e pesynTar ot crnenuduueH
MEXaHHU3bM, TACHO CBBP3aH C MHUTOXOHAPHUTE HA TyMOpHHUTe KieTku. [Ipu Hucku/ymepenu mo3u va M/A (1/100-
3/300 pM/pM), KOMUTO MOraT ga ce JOCTUTHAT C IMEpPOpaJieH MpUeM M NapeHTepaiHo (MHXKEKIHOHHO), M/A
yBEIHMYaBa YyBCTBUTEIHOCTTA HA TYMOPHHUTE KJIETKH KbM KOHBEHIMOHAJIHUTE MPOTHBOPAKOBU CPEJCTBA, KOETO ce
NpOSIBABA CHHEPTUYHO, C YyBEIWYE€Ha LUTOTOKCHYHOCT, INpPUAPYKEHa OT IOBHUIIEHA HMHAYKIHS Ha aroITo3a.
W3cnenBanm ca xomOuHanmu ot M/A ¢ 13 mporuBopakosu jiekapctsa (ABT-737, 6apaceptu6, 6neomura, BEZ-
235, Gopre30MuO, LUCIUIATHH, €BEPOIMMYC, JOMYCTHH, JoHadapand, MG-132, MLN-2238, nanbouuknmum6 u PI-
103). Huckure/ymepenu no3u Ha M/A He Mpean3BUKBAT HEOOpaTHMa MUTOTOKCHYHOCT B TYMOPHHTE KJIETKH, HO
MPUYMHABAT HEoOpaTHMMK MeTaOONWTHH IIPOMEHHM, BKIIOUMTENHO: (1) HamansgBaHe Ha cykmuHata M NADH, (ii)
JIETIONIApHU3anys Ha MUTOXOHIpHaNHaTa MeMOpaHa 1 (iii) CBpbXIPOIYKIHSA HA CYNIEPOKCH]I, CAMO B MUTOXOH/IPHHTE
Ha paKoBHTE KJIETKU. B nombiiHeHne, M/A mOTHCKa TYMOPHHS pacTex iN VIVO, ciiesl mepopaitHo MPHIOKEHHE TPH
MHIIKH C MEJIaHOM, JIEKyBaHM C MperapaTd IOHMKaBamy ekcrpecusra Ha PD-L1 B MelaHOMHHTE KIETKH.
ExcriepuMeHTamHUTE JAaHHM TOKa3BaT yBeJMYaBaHE YyBCTBUTEIHOCTTa Ha TYMOPHHTE KIETKH KBbM
KOHBEHIIMOHAJIHUTE XMMUOTEPAIIEBTHIIN CJIe] IIpuiiaraHe Ha M/A, KaTo MeK1yBpeMEHHO HE MOBIIHMSIBAT HEPAKOBUTE
kietku. [Ipennonarame, ye M/A o0yciioBeHUTE NMPOTHBOTYMOPHM €(EKTH Ca MPEAN3BUKAHH OT OKHCIHUTEIHO-
PEOYKLIMOHHOTO B3aMMOJACICTBHS Ha JBeTe BewlecTBa. [Ipeamonara ce, ye M/A nma OTHOLIEHHE U KbM HMYHHATa
peakuusi, NpaBelKN paKOBUTE KIETKH ,,JOCTBITHU U PECIIEKTHBHO yS3BUMH KbM €CTECTBEHHS HMYHEH OTTOBOP.
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Redox-active substances and their combinations, such as of quinone/ascorbate and in particular
menadione/ascorbate (M/A; also named Apatone®), attract attention with their unusual ability to kill cancer cells
without affecting the viability of normal cells as well as with the synergistic anticancer effect of both molecules. So
far, the primary mechanism of M/A-mediated anticancer effects has not been linked to the mitochondria. The aim of
our study was to clarify whether this “combination drug” affects mitochondrial functionality specifically in cancer
cells. Studies were conducted on cancer cells (Jurkat, Colon26, and MCF7) and normal cells (normal lymphocytes,
FHC, and MCF10A), treated with different concentrations of menadione, ascorbate, and/or their combination
(2/200, 3/300, 5/500, 10/1000, and 20/2000 pM/uM of M/A). M/A exhibited highly specific and synergistic
suppression on cancer cell growth but without adversely affecting the viability of normal cells at pharmacologically
attainable concentrations. In M/A-treated cancer cells, the cytostatic/cytotoxic effect is accompanied by (i)
extremely high production of mitochondrial superoxide (up to 15-fold over the control level), (ii) a significant
decrease of mitochondrial membrane potential, (iii) a decrease of the steady-state levels of ATP, succinate, NADH,
and NAD", and (iv) a decreased expression of programed cell death ligand 1 (PD-L1)—one of the major immune
checkpoints. These effects were dose dependent. The inhibition of NQO1 by dicoumarol increased mitochondrial
superoxide and sensitized cancer cells to M/A. In normal cells, M/A induced relatively low and dose-independent
increase of mitochondrial superoxide and mild oxidative stress, which seems to be well tolerated. These data
suggest that all anticancer effects of M/A result from a specific mechanism, tightly connected to the mitochondria of
cancer cells. At low/tolerable doses of M/A (1/100-3/300 uM/uM) attainable in cancer by oral and parenteral
administration, M/A sensitized cancer cells to conventional anticancer drugs, exhibiting synergistic or additive
cytotoxicity accompanied by impressive induction of apoptosis. Combinations of M/A with 13 anticancer drugs
were investigated (ABT-737, barasertib, bleomycin, BEZ-235, bortezomib, cisplatin, everolimus, lomustine,
lonafarnib, MG-132, MLN-2238, palbociclib, and P1-103). Low/tolerable doses of M/A did not induce irreversible
cytotoxicity in cancer cells but did cause irreversible metabolic changes, including: (i) a decrease of succinate and
NADH, (ii) depolarization of the mitochondrial membrane, and (iii) overproduction of superoxide in the
mitochondria of cancer cells only. In addition, M/A suppressed tumor growth in vivo after oral administration in
mice with melanoma and the drug downregulated PD-L1 in melanoma cells. Experimental data suggest a great
potential for beneficial anticancer effects of M/A through increasing the sensitivity of cancer cells to conventional
anticancer therapy, as well as to the immune system, while sparing normal cells. We hypothesize that M/A-mediated
anticancer effects are triggered by redox cycling of both substances, specifically within dysfunctional mitochondria.
M/A may also have a beneficial effect on the immune system, making cancer cells “visible” and more vulnerable to
the native immune response.

3. Nikolova B., S. Semkova, I. Tsoneva, E. Stoyanova, P. Lefterov, D. Lazarova, Z.
Zhelev, 1. Aoki, T. Higashi, R. Bakalova. Redox-related molecular mechanism of sensitizing
colon cancer cells to camptothecin analog SN38, Anticancer Res, 2020, 40(9), 5159-5170,
IF=1.994

Hen: Llenta Ha TOBa H3CieBaHE € Ja M3SCHU, JAIM MOXe Ja ObJe MoBHIIEHa e(EeKTHBHOCTTa Ha
xumuoTepaneBTHKa SN38 BbpXy KIIETKH OT pak Ha je6eno 4epBo B KomOuHMpanus ¢ exekrponoparus (EP).

Marepuanu u metoau: Knerkure ca tperupanu cbec SN38, EP — nootnenHo u B komOuHanus 3a 24/48 daca.
KoHBeHIIMOHATHY aHAIUTUYHU TECTOBE Ca HAMIPABEHU 3a: KJIEThYHA MPEKUBAEMOCT, AKTUHOB IIUTOCKEIIET, HUBA Ha
MHUTOXOHJIpHAJICH CYMEPOKCHA W XUAPOIEPOKCHANTE, OOL] TIIyTaTHOH, eKclupecus Ha QochaTHIIICEpHH,
yBpexnanust Ha JIHK u excripecns Ha membOpanan ABC npeHocuTenu.

Pesynratu: KomOumnanusta or EP u SN38 moBnusBa XH3HECIIOCOOHOCTTa Ha KJIETKUTE M IEJIOCTTa HA
muTockeneta. To3n edekr e mpuapyxkeH oT: (i) BHCOKa NPOAYKIMS Ha BBTPEKIETHUEH CYMEPOKCHA W
XHJIPONEPOKCUIN W M3YEpIBaHE Ha TiyTaTHoHa; (ii) yBemmdeHo yspexxgane Ha JIHK m amomrtmuna/depontidna
KJIeThYHa CMBPT; (iii) MpoMeHH B excripecusita Ha MemOpanan ABC npenocutenn — nosumienu HuBa Ha SLCO1BI,
BCJIeICTBUE 3aIbpkaHe Ha SN38 B kileTKuTE.

3akmrouenue: [IpornBopakoBuaT edekt Ha KoMOnHMpaHoTo JedeHre Ha SN38 u EP e cBbp3an ¢ npoMenu B
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PEAOKC-perylaliusTa Ha PAKOBUTC KIICTKHU, BOJACHIM OO0 KIJICTbYHA CMBPT YpPE3 alolTo3a /i (bepor[To3a.
CJ'IeL[OBaTeJ'IHO, CAHOBPEMCHHOTO IpuUjaraHe Ha CJCKTponopanudaTra ¢ KOHBCHIMOHAJIHU XHUMHUOTECPAINICBTULIA €
MEPCHOEKTUBHO, C IICJI TOBUIIIABAHC HA TsAXHATA e(l)eKTI/IBHOCT.

Background/Aim: The aim of this study was to elucidate the possibility of sensitizing colon cancer cells to the
chemotherapeutic drug SN38 and investigate its mechanism of action after combined treatment with
electroporation (EP).

Materials and Methods: Cells were treated with SN38, EP and their combination for 24/48 h. The cell viability,
actin cytoskeleton integrity, mitochondrial superoxide, hydroperoxides, total glutathione, phosphatidyl serine
expression, DNA damages and expression of membrane ABC transporters were analyzed using conventional
analytical tests.

Results: The combination of EP and SN38 affected cell viability and cytoskeleton integrity. This effect was
accompanied by: (i) high production of intracellular superoxide and hydroperoxides and depletion of glutathione;
(ii) increased DNA damage and apoptotic/ ferroptotic cell death; (iii) changes in the expression of membrane ABC
transporters — up-regulation of SLCO1B1 and retention of SN38 in the cells.

Conclusion: The anticancer effect of the combined treatment of SN38 and EP is related to changes in the
redox-homeostasis of cancer cells, leading to cell death via apoptosis and/or ferroptosis. Thus, electroporation has a
potential to increase the sensitivity of cancer cells to conventional anticancer therapy with SN38.

4. Ivanova D., Z. Yaneva, D. Lazarova. Investigation of anti-proliferative effects of natural
products quercetin hydrate and catechin hydrate on leukemia lymphocytes, Revista de Chimie,
2020, 71(11), 87-93, https://doi.org/10.37358/RC.20.11.8377. IF=1.755

OCHOBHUAT TPOOJEM Ha KOHBCHIIMOHATHO TMPHJIAraHaTa MPOTHBOTYMOpPHA Tepamus € JIMIcara Ha
CEJICKTUBHOCT M MHAYI[MPAHETO HA BPEIHH CTPAHUYHU €PEKTH BHPXY HOPMAIHUTE (HEPAKOBH) KJICTKH U ThKaHU.
IIpe3 mocsaeqHUTe TOUHA YCUIIMATA Ca HACOYCHH KbM HAMHUpAHE Ha TMOIXOAI MOAX0/] 38 CEJICKTUBHO (TapreTHO)
Bb3/ICHiCTBHE BHPXY HAMAIIIBAaHE HA >KU3HECHIOCOOHOCTTa HA PAKOBUTE KJIETKUTE. B Ta3u Bpb3Ka €CTECTBEHHUTE
OWJIKOBH MPOYKTH MPECTABISBAT FOJISIM UHTEPEC MOPAIM HUCKATA UM IUTOTOKCHYHOCT KbM HOPMAITHHUTE KIETKH
U ThKaHH M TEXHHUS MOTEHIMAJT KaTo J00ABKU KbM KOHBEHIMOHATHUTE XUMHOTepaneBTunu. Jlobpe nu3BecTHo e, 4ye
(iiaBoHOUANUTE MPOSIBIBAT pA3UYHM OWOJOTMYHM AKTUBHOCTH, KaTO AaHTHOKCHIAHTHO, aHTHOAKTEPHAIHO,
MPOTUBOBB3MAJIUTEIIHO, AHTUBUPYCHO W MPOTHBOPAKOBO JEUCTBHE. B HACTOSANIOTO MPOYyYBaHE ca W3CJICIABAHU
e(eKTUTEe OT HHCKH KOHIICHTPAI[MH HA KBEPLUETHH XHIPAT M KATEXMH XUIPAT BBPXY JKHU3HECIIOCOOHOCTTA Ha
JICBKEMHYHH JTHUM(OIMTH C IIeJ M3ICHSABAHC HAa MMOTEHI[MAajJa MM 3a BKIIOYBAHE NPH CUHTE3WPAaHE HAa HOBU
OMOCHBMECTHMHU HAHO-(OPMYITH.

The major problem of conventional cancer therapy is lack of selectivity and induction of harmful side-effects
on normal (healthy) cells and tissues. In the recent years, scientific efforts are focused to find a proper approach for
highly selective influence on cell viability, as well as induction of cell death in cancer cells only. In this regard,
natural herbal products are of great interest due to their low cytotoxicity to normal cells and tissues and their
potential as supplements to conventional chemotherapeutics. It is well known that flavonoids exhibit various
biological activities, such as anti-oxidative, anti-bacterial, anti-inflammatory, anti-viral and anti-cancer, and may
play a role in cancer prevention. In the present study, the effects of low concentrations of quercetin hydrate and
catechin hydrate on cell viability of leukemia lymphocytes were investigated, in order to provide an experimental
basis for their future incorporation into newly-synthesized biocompatible nano-formulations.
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5. Zhelev Z., E. Georgieva, I. Aoki, M. Gulubova, T. Higashi, R. Bakalova, D. Lazarova,
S. Semkova. “Redox-imaging” to distinguish cells with different proliferative indexes:
Superoxide, Hydrogen Peroxide, and Their Ratio as Potential Biomarkers, Oxidative Medicine
and Cellular Longevity, 2019, ID 6373685, https://doi.org/10.1155/2019/6373685. 1F=5.076

HacTosmoTo mpoyuBaHe € HAacO4eHO KBM pa3padOTBaHETO Ha MeToAWKa 3a mimomBane Ha EPR 3a
BU3yalIM3UpaHE M OLCHKA Ha KJICTHYHUS PEIOKC-CTaTyC Ha W30JIMPAaHM KJIETPYHH JIMHHM C pa3iInieH
nponudepaTuBer WHACKC. M3Mon3BaHu ca TP HUTPOKCHIHM paaukaia: (a) mito-TEMPO — mponwuksaimy mpes
KJIeThYHATa MeMOpaHa U JIOKAIH3HUpall ce MPeJUMHO B MuToxouapuute; (6) methoxy-TEMPO — nponuksami npe3
KJIeThYHaTa MeMOpaHa M pasmlpeessil ce IPOU3BOIHO MEXIy LUTOILIa3MaTa M BBTPEKIICTHUHUTE OpraHeid; (B)
carboxy-PROXYL (CPx) — HenpoHUKBaII B KHUBH KJICTKH ¥ PAaBHOMEPHO pa3Npe/ielicH B M3BBHKIIEThYHATA CPE/a.
ExcriepumenTure ¢ mpuiaraHe Ha HUTpokcua-ycuwineH EPR ca mpoBenenu Ha enuHazeceT KIETHYHH JIMHUM C
pa3nuyeH NMposuQepaTHBeH HHAEKC M PEIOKC-CTAaTyC, KAaTO PE3yJNTaTUTE ca MOTBBPACHM M C KOHBCHLIHOHAIHU
AQHATMTHYHM TecToBe. JlaHHNUTE MOKa3BaT, Y€ PAaKOBUTE KIETKU M HEPAKOBUTE KICTKH CE XapaKTEPU3UPAT C HAITBJIHO
pasnuueH penokc-craryc. ToBa Moxe aa Obae aHanusupano ¢ EPR crniektpockonus ¢ u3non3sade va mito-TEMPO
u methoxy-TEMPO, uo ve u CPX. KopenannoHHUsIT aHaNN3 MIOKa3Ba, Y€ MHTeH3uBHOCTTa HAa EPR curnana Ha mito-
TEMPO B KI€ThYHHU CYCIEH3MH € TSICHO CBBP3aHA ¢ HUBOTO HA cyrnepokcua. OnmucaHaTa METOIOIOTHS O3BOJISIBA
OTKpHMBaHE Ha CBPBXIIPOM3BOJICTBO Ha CYNEPOKCH] B JKUBHUTE KIETKH M TSAXHOTO OTAM(EpeHIpane Ha 0a3ara Ha
BBTPEKIECTbUHHS pElOKC-CTaTyC. EKcnepuMeHTanHUTE [aHHM NOTBBP)KAABAT poJsTa Ha CYHEpPOKCHIA |
XHUJPOTIEPOKCUANTE B KIEThYHATA NpoudepaIys U CTEIeHTa Ha 31I0Ka4YeCTBEHOCT.

The present study was directed to the development of EPR methodology for distinguishing cells with different
proliferative activities, using “redox imaging”. Three nitroxide radicals were used as redox sensors: (a) mito-
TEMPO - cell-penetrating and localized mainly in the mitochondria; (b) methoxy-TEMPO - cell-penetrating and
randomly distributed between the cytoplasm and the intracellular organelles; and (c) carboxy-PROXYL -
nonpenetrating in living cells and evenly distributed in the extracellular environment. The experiments were
conducted on eleven cell lines with different proliferative activities and oxidative capacities, confirmed by
conventional analytical tests. The data suggest that cancer cells and noncancer cells are characterized by a
completely different redox status. This can be analyzed by EPR spectroscopy using mito-TEMPO and methoxy-
TEMPO, but not carboxy-PROXYL. The correlation analysis shows that the EPR signal intensity of mito-TEMPO
in cell suspensions is closely related to the superoxide level. The described methodology allows the detection of
overproduction of superoxide in living cells and their identification based on the intracellular redox status. The
experimental data provide evidences about the role of superoxide and hydroperoxides in cell proliferation and
malignancy.

6. Ivanova D., Z. Zhelev, D. Lazarova, P. Getsov, R. Bakalova, I. Aoki. Vitamins C and
K3: A powerful redox system for sensitizing leukemia lymphocytes to everolimus and
barasertib, Anticancer Res., 2018, 38(3), 1407-1414. 1IF=1.935

Hemn: [locnenanTe MpOyYBaHUS MPEIOCTABAT YOS IUTEITHH TOKA3aTEICTBA, Y KOMOMHNPAHOTO TPHIIOKEHIE Ha
ButamuH C u mpoButamuH K3 (MeHagmoH) MMa HpPOTHBOPAKOBA aKTUBHOCT. MOJNEKYISIpHUTE MEXaHW3MH B
OCHOBaTa Ha TO3H IIPOIIEC BCe Olle He ca Ao0pe n3ydeHu. HacrosmioTo npoyuBaHe uMa 3a 1iel j1a u3ciiesBa edexra
Ha KoMOumHammsata or BuTamMuH C u mpoButamMuH K3 BBbpXy pemoKkc-cTaTyca Ha JICBKEMHYHH W HOPMaHHU
JTMMQOLUTH, KAKTO ¥ TEXHUAT CEHCHUOMIM3MPALL €EeKT CIPSIMO pa3IMuyHA NPOTUBOPAKOBH JIEKAPCTBA.

Marepuanyu u Metoan: LIMTOTOKCHYHOCTTa Ha BEIIECTBATa CE PETUCTPUpPA C OLBETSIBAHE C TPUIIAHOBO CHHBO
(GarpuiioTo MPOHHMKBA Mpe3 KIeThYHATA MeMOpaHa HAa MBPTBUTE KJIETKH) M W3MEpBaHE C aBTOMAaTHYeH OposY Ha
KJIETKH. ATIONTO3aTa ce aHATM3Upa 4pe3 (IIyopeclenH M30THOIMAaHAT-aHeKCHH V TecT. OKCHAATUBHUAT CTPEC Ce
JETEKTHPA Ype3 ONpeeIsTHE Ha BBTPEKICTHYHNTE HIBA Ha aKTHBHH (DOPMH Ha KUCIOPOAA U a30Ta.

Pesynratn: KomOunupanoro npuioxenue Ha 300 uM Butamma C m 3 pM mpoButamuH K3 HamamsiBa
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JKM3HECIIOCOOHOCTTa Ha JIeBKEeMHYHHTE JuMdorutd ¢ ~ 20%, HO He BiMsE BBPXY >XHM3HECIOCOOHOCTTa Ha
HOpManHuTe JuMQonuTH. Bcuuku KoMOMHAaIMM OT NMpPOTUBOTYMOpeH mpemapar mumoc ButamMuHu C m K3 ce
XapaKTepu3upaT ChC CHHEPIWYEH IUTOTOKCHYEH e(eKkT Ha kieTku Jurkat, B cpaBHEHHE C KJIETKH (OT chllara
KJIeThYHA JIMHMS), TPETUPaHH CaMo C JIeKapcTBO 3a 24 wyaca. B ciywas Ha OapacepTHO M eBepoJMMYC TO3U
CHHEpPru4eH e(eKT ce yBeJnuaBa B paMKuTe Ha 72 4yaca. ToBa e mpuapyXeHO U OT CHJIHA WHIYKLUS Ha arornTo3a,
HaMajsiBaHe Ha HUBOTO HAa XHAPOICPOKCHIM W YMEPCHO NOBHIICHO CHOBPXKAaHHE HA IMPOTCHH-KapOOHMIHH
NPOIYKTHU B JICBKEMHUYHUTE JTUM(QOLUTH.

3axmoueHue: JIeBkeMUIHUTE TUM(OLUTH Ca M0-9yBCTBUTEIHH Ha IPOTUBOTYMOPHH IIpenapaTH (€BepOoIuMyC
i G6apaceptn0) mpu komMOnHMpaHo npuiokenue ¢ Butamuad C u K3, B cpaBHeHne ¢ HOpMaITHUTE JTUM(OIIUTH.
Komb6unarusara ot ButamuH C u K3, ¢ nen Mogynupane Ha peJOKC-XOMEOCTa3aTa, HMa IIepCIeKTHBA Jla ce Ipuara
3ae[HO C KOHBEHIIMOHAIHATA XUMHOTEPAIUs 3a JOMBJIHUTEIHO CCHCUOMIM3UpaHEe Ha JICBKEMUYHUTE JTUMQPOLUTH
KBbM JIEKapCTBEHUTE NperapaTH.

Background/Aim: Recent studies provided convincing evidence for the anticancer activity of combined
application of vitamin C and pro-vitamin K3 (menadione). The molecular pathways underlying this process are still
not well established. The present study aimed to investigate the effect of the combination of vitamin C plus pro-
vitamin K3 on the redox status of leukemia and normal lymphocytes, as well as their sensitizing effect for a variety
of anticancer drugs. Materials and Methods: Cytotoxicity of the substances was analyzed by trypan blue staining
and automated counting of live and dead cells. Apoptosis was analyzed by fluorescein isothiocyanate-annexin V
test. Oxidative stress was evaluated by the intracellular levels of reactive oxygen and nitrogen species and protein—
carbonyl products. Results: Combined administration of 300 uM vitamin C plus 3 uM pro-vitamin K3 reduced the
viability of leukemia lymphocytes by ~20%, but did not influence the viability of normal lymphocytes. All
combinations of anticancer drug plus vitamins C and K3 were characterized by synergistic cytotoxicity towards
Jurkat cells, compared to cells treated with drug alone for 24 h. In the case of barasertib and everolimus, this
synergistic cytotoxicity increased within 72 hours. It was accompanied by strong induction of apoptosis, but a
reduction of level of hydroperoxides and moderately increased protein—carbonyl products in leukemia cells.
Conclusion: Leukemia lymphocytes were more sensitive to combined administration of anticancer drug (everolimus
or barasertib) plus vitamins C and K3, compared to normal lymphocytes. The combination of vitamin C plus K3
seems to be a powerful redox system that could specifically influence redox homeostasis of leukemia cells and
sensitize them to conventional chemotherapy.

7. Hakosa P., JI. JlazapoBa, . ABmxuesa, I'. Xamxkunekos, I'. 3nateBa, XK. XKenes, P.
bakanoBa. KoHTpacT-ycuiieHa MarHMTHOpE3OHaHCHa ToMmorpadus Ha eKCHEePUMEHTATHH
mozenu. Yact 1. O0paboTka Ha 0Opasu upe3 usnonspane Ha Imagel] ckpunt [Contrast-enhanced
magnetic resonance imaging on experimental models. Part 1. Data processing using ImageJ
script], Peatrenonorus u Paguonorus, 2018, 57(4), 291-300. SJR=0.110

B Hacrosmiara pabora € omnmcaH ajJrOpUThM 3a €KCTpaxvpaHe Ha KOHTPACT-YCHJIEHH CHUTHAJIM OT MarHUTHO-
pesonancHu Tomorpadekn (MPT) oOpasu, ype3 usmonsBaHe Ha Image] ckpunt — mporpaMa ¢ OTBOPEH KO,
00III0IOCTBITHA 32 U3CJIEAOBATENN U CIEIUANNCTH B 00IacTTa Ha oOpa3HaTa nquarHoctuka. llenTa Ha cratuara e ga
3armo3Hae YMTATENWTe C BB3MOKHOCTHTE Ha IIporpaMara. B mH3cieaBaHETO ca H3MON3BAaHHM EKCIIEPUMEHTAIHH
’KMBOTHH I10]] aHECTE3Us — 3/IpaBu U ¢ 6bOpeuna nuchynkunsa. MPT uzmepBanusta ca nposenern Ha 7.0 T MPT 3a
pabota c¢ wmanku >kuBoTHH. OOpaboTkara Ha oOpa3uTe JaBa BB3MOXKHOCT Ja C€ OICHH CTEleHTa Ha
(hyHKIMOHATHNUTE YBPEeXKIaHUs, Ha Oa3aTa Ha MPOMEHHUTE B PEIOKC-CTaTyca Ha ObOpeyHaTa ThKaH U IWHAMHKATA Ha
KOHTpacTa B ObOpenure.

This study describes the algorithm for extracting contrast-enhanced signals from magnetic resonance images,
using the ImageJ script — an open-source program available to researchers and specialists in imaging diagnostics.
The aim of the article is to introduce readers to the program's capabilities. MRI was performed on experimental
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animals under anesthesia — healthy mice and mice with renal dysfunction, using 7.0 Tesla MRI for small animals.
Image processing allows assessment of the level of functional impairment, based on changes in redox-status of renal
tissues and dynamics of contrast in the kidneys.

8. Zhelev Z., D. Ivanova, D. Lazarova, I. Aoki, R. Bakalova, T. Saga. Docosahexaenoic
acid sensitizes leukemia lymphocytes to Baraserib and Everolimus by ROS-dependent
mechanism without affecting the level of ROS and viability of normal lymphocytes, Anticancer
Res., 2016, 36(4), 1673-1682. IF=1.937

Lenta Ha HacTOAIIOTO TMpoy4YBaHe €: (i) a ce m3cienBa Bb3MOXKHOCTTA 32 CEHCHOMIM3UpaHe Ha JICBKEMHYHH
TIMQOINTH CIPSMO TMPOTHBOPAKOBH JIEKapCTBa, ¢ M3MOJI3BAaHE Ha JOKo3axekcaeHoBa kucenmHa (DHA); (ii) ma ce
HaMepAT KOMOWHAIMU ChC CHHEPTHYEH IUTOTOKCHYEH e(EeKT BbPXY JEBKEMHUUYHH JUM(OUUTH, O3 WIM C MHOTO
HHUCKA IUTOTOKCHYHOCT CHpPSAMO HOpManmHHTe JuMbonnty; (iil) U Ia ce M3sACHU poisAiTa Ha aKTHBHUTE (popMu Ha
kuciopoga (ROS) 3a MHIYKIMS Ha amonTo3a M IUTOTOKCHYHOCT Ype3 MPHJIOKCHHEe Ha TaKuBa KOMOWHAIHH.
W3zcnenBanu ca 15 mpoTHMBOTYMOpHHM IpenapaTa — KOHBEHIMOHAJHM W HOBO moKosieHue. JoOpe wu3paszeH
CHHEPrHYeH IIMTOTOKCHYEH e(eKT ce HabJronaBa ciell TpeTHpaHe Ha JieBkeMuyHH JuMmdorut (Jurkat) ¢ DHA B
koMmOuHanus c: bapazeptu0, Jlonadapuub, Ereponmumyc u [Tandouuknud. [Toxbpanu ca nee komOunauu, DHA ¢
eBepoJMMyC WM OapacepTn® W € Wu3cienBaH TeXHHs e(eKT BBPXY >KU3HECHOCOOHOCTTa Ha HOPMAlIHUTE
TUMGOIUTH, KaKTO ¥ BBPXY NPOn3BOACTBOTO Ha ROS M MHIyKOMATa Ha amonTo3a B ABETC KJICTHYHHU JIMHUA
(reBkeMudHH W HOpManHU JuMmbountH). [lpn m3bpammre konueHTparmu DHA, eBepommmyc u Oapaceptud
(mpuaraHu MOOTIENHO) ca HUTOTOKCHYHM KbM JICBKEMUYHH JUMQOIUTH, HO HE W KbM HOpPMAaJHHUTE TakuBa. B
JIEBKEMUYHHUTE JTUM(OILUTH OUTOTOKCHYHOCTTa HA KOMOWHAIMUTE IPETapaTH € ChIIPOBOACHA OT CHIJIHA WHIYKIUS
Ha aromnTo3a u npou3BozacTBo Ha ROS. B HopManHuTE MTMMQOIUTH NPUIOKEHUTE MIPENapaTi — CAMOCTOSITEIIHO U B
koMmOuHanms ¢ DHA, nHe moBnusiBaT HuBoTO Ha ROS u He mpeam3BukBaT amnontosa. J[OKOJIKOTO € M3BECTHO,
HACTOSIIIOTO NPOYYBaHE € MbPBOTO, KOeTo mu3cie/Ba cuHepruyHa ROS-3aBucuma nutoTokcuyHocT Mexay DHA u
NPOTUBOTYMOPHHU IIperapatd OT HOBO IOKOJIEHHE, KaTo eBepoiuMmyc M Oapaceptud. Tesn komOuHanuu He
MpeIn3BUKBAT MPOU3BOACTBO Ha ROS BBB BHCOKM KOHIEHTpAIlMM B HOPMAIHWUTE (HEpaKoBU) KJIETKH. J[aHHUTE
npexnoiarar, ue DHA Moxe aa ce u3nos3Ba KaTto JOMbJIHUTENICH KOMIOHEHT B IIPOTHBOPAKOBaTa XMMHUOTEPAIIHS,
NO3BOJISIBAMKY HaMaJsiBaHe Ha TEPaleBTHYHUTE J03HM HA XUMHOTEpaIeBTHKA (eBepoiuMyc U OapacepTu0), KOeTo
I1Ie IOBE/IE 10 HaMaJIsIBaHe Ha CTPAaHWYHUTE €PEKTH.

The aim of the present study was: (i) to investigate the possibility of sensitizing leukemia lymphocytes to
anticancer drugs using docosahexaenoic acid (DHA); (ii) to find combinations with synergistic cytotoxic effect on
leukemia lymphocytes, without or with only very low cytotoxicity towards normal lymphocytes; (iii) and to clarify
the role of reactive oxygen species (ROS) in the induction of apoptosis and cytotoxicity by such combinations. The
study covered 15 anticancer drugs, conventional and new-generation. Well-expressed synergistic cytotoxic effects
were observed after treatment of leukemia Iymphocytes (Jurkat) with DHA in combination with: barasertib,
lonafarnib, everolimus, and palbociclib. We selected two synergistic combinations, DHA with everolimus or
barasertib, and investigated their effects on viability of normal lymphocytes, as well as on the production of ROS
and induction of apoptosis in both cell lines (leukemia and normal). At the selected concentrations, DHA,
everolimus and barasertib (applied separately) were cytotoxic towards leukemia lymphocytes, but not normal
lymphocytes. In leukemia cells, the cytotoxicity of combinations was accompanied by strong induction of apoptosis
and production of ROS. In normal lymphocytes, drugs alone and in combination with DHA did not affect the level
of ROS and did not induce apoptosis. To our knowledge, the present study is the first to report synergistic ROS-
dependent cytotoxicity between DHA and new-generation anticancer drugs, such as everolimus and barasertib, that
is cancer cell-specific (particularly for acute lymphoblastic leukemia cells Jurkat). These combinations are harmless
to normal lymphocytes and do not induce abnormal production of ROS in these cells. The data suggest that DHA
could be used as a supplementary component in anticancer chemotherapy, allowing therapeutic doses of everolimus
and barasertib tobe reduced, minimizing their side-effects.
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9. Bakalova R., Z. Zhelev, B. Nikolova, S. Murayama, D. Lazarova, . Tsoneva, I. Aoki.
Lymph node mapping using quantum dot-labeled polymersome, Gen. Physiol. Biophys., 2015,
34(4), 393-398. IF=0.892

HacrosimoTo wu3crnenBaHe aHAMM3Hpa Jadd MOAU(GHIMPAHH C XUTO3aH HOJUMEP30MH Ca HOAXOILIM 3a
JOKaJHM3alys Ha JUM(HHU BB3IM B KOHTEKCTa Ha TAXHOTO INIPUIIOKEHHE IIpU pa3pabOTBaHETO Ha TEPaHOCTUYHH
HaHOPa3MEPHH CHCTEMH 32 JIOCTaBKa Ha JiekapcTBa (Hano-DDS). ExcriepuMeHTHTE ca IPOBEICHH BBPXY MOJIEIH Ha
KOJIOPEKTaJIeH KaplMHOM — MHIIKHK OT juHuATa Balb/c nude. [Tox anecte3us B omamrHata BeHa Ha MHIIKHTE ca
nmkexTaparn QD'®-nomumepsomu (pasmep ~ 120 nm). AmammssT e ockirectBen ¢ Maestro EX 2.10 In Vivo
Imaging System (¢untep Ha BB30Yx)aane 435-480 nm u ¢untTep Ha emucust 700 nm). B numduuTe BH3IM U B
TyMOpa € PEerHCTPUPAH CHIICH (IyOPECIIEHTEH CHIHAT, ChOTBETCTRAI Ha (ryopecienmusara xa QD'®. B oGmactra
Ha YepHHs Ipo6 Ce PerucTpupa MHOTO ciab iyopecuenten curuan. Homyxusorst Ha QD'*-notumepsomurte e 6
+ 2 yaca B KppBHUS NOTOK M 11 + 3 yaca B suMbHHTEe BB3IM. [JaHHUTE IIOKa3BaT, 4Ye NPHIOKECHHETO Ha
HOJIMMEP30MUTE KAaTO KOHTPAaCTeH arcHT 3a JIOKaIn3auus Ha JUMQHU BB3IM € MEpCIeKTHBHA 3a pa3paboTBaHe
KOHIICTILIHSL.

The present study was designed to investigate whether poly-ion complex hollow vesicles (polymersomes),
based on chemically-modified chitosan, are appropriate for lymph node mapping in the context of their application
in the development of theranostic nanosized drug delivery systems (nano-DDS). The experiments were performed
on Balb/c nude mice (colon cancer-grafted). The mice were subjected to anesthesia and quantum dot QD'®-labeled
polymersomes (d~120 nm) were injected intravenously via the tail vein. The optical imaging was carried out on
Maestro EX Imaging System (excitation filter: 435-480 nm; emission filter; 700 nm). A strong fluorescent signal,
corresponding to QD'® fluorescence, was detected in the lymph nodes, as well as in the tumor. A very weak
fluorescent signal was found in the liver area. The half-life of QD'®-labelled polymersomes was 6 + 2 hours in the
bloodstream and 11 + 3 hours in the lymph nodes. The data suggest that polymersomes are very promising carriers
for lymph node mapping using QD as a contrast agent. They are useful matrix for development of nano-
formulations with theranostic capabilities.

10. Bakalova R., D. Lazarova, B. Nikolova, S. Atanasova, G. Zlateva, Z. Zhelev, I. Aoki.
Delivery of size-controlled long-circulating polymersomes in solid tumors, visualized by
quantum dots and optical imaging in vivo, Biotechnology and Biotechnological Equipment,
2015, 29(1), 175-180. IF=0.373

HacrosimoTo wu3crnenBaHe aHANM3Hpa Jadd MOAWU(HIMPAHH C XHUTO3aH MOJMMEP30MH Ca HOAXOILIH 3a
NAaCHBHO MPOHUKBAaHE B TYMOPH, B KOHTEKCTa Ha MPUJIOKECHUETO UM KaTO NPEHOCHUTENIH Ha JICKAPCTBEHH CPE/ICTBA.
[poBesmenu ca in ViVO eKCIIEPUMEHTH BBPXY MOJEIH Ha KOJIOPEKTAJeH KaplLUHOM — MHILIKM OT juHMsATa Balb/c
nude, aHanu3bT e ochiecTBeH ¢ Maestro EX 2.10 In Vivo Imaging System (¢untsp Ha Bb30Yy)aaHe 435-480 nm u
¢unrep Ha emucus 700 nm). ITon aHecTe3usi MHUIIKHTE Ca HWHXKEKTHPAHH HHTPABEHO3HO C BOJOPA3TBOPHMH
manouactumm: (1) QD ®-momumepsomu (cpenen pasmep ~ 120 nm; pasnpenenenne Ha pasmepa ~ 10%) i (2)
kBanToBr Toukn QD'®. Ilpu npunoxenne na QD'® duyopecieHimsTa ce mosiBsiBa B 00NacTTa Ha TymMopa B
pamkuTe Ha 1 min clie[l MHKEKTUPAaHe M M34€e3Ba HAIBIHO B pamkute Ha 60 min. Ha 30™ munyrta ce nabmomasa
cuteH (IyOpeCIeHTeH CUrHaM B YepHHs Apo6. Busyanmsupanero Ha Tymopa ¢ momorra #a QD' ce ochiecTssiBa,
oT ed)eKTHBHOTO HABIM3aHE HA KBAHTOBATA TOUYKA MOPajy aHTHOreHesaTa. B ciyuail Ha Mapkupamn ¢ QD'®-
MOJIMMEP30MH BeJlHara cjie]] MHXKEKTUPAaHETO MM Ce Perucrpupa (iyopecueHIuss B o0JlacTTa Ha TyMOpa M ce
HaOJII01aBa OTJIMYHA BU3yallM3allysl HA aHTMOTeHHATa MpeXa Ha 1sU10TO Tsu0. CHIHUAT (IIyopecleHTeH CUrHajl B
oGmacTTa Ha Tymopa ce 3ambpxka 16 uaca. Pesymratute mokassar, ue mapkupanure ¢ QD’*-mommmepsomu ce
HaTpynBaT NPeIUMHO B TyMOpa, KOETO Ce JIBJDKU Ha TAXHATA ABJITa HUPKYJIAIHS U 33 Jbp’KaHe B KPBBHUS TOK.

B oOmactra Ha 4wepHHMs ApoO ce OTKpuUBa MHOTO cinad (uiyopecueHTeH curHaa. JlaHHWUTe IOKa3Bar, ue
NPWIOKEHUETO Ha LUPKYIMPAIIM ABJITO BpeMe B KPBBHUS TOK IIOJMMEP30MH, C KOHTPOJIMPAaH pa3Mep, KaTo
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KOHTPAaCTHU aréHTu M HNPEHOCUTCIN Ha JICKAPCTBCHU AHTUTYMOPHHU IIpernapaTtu, € 06emaBa1ua TEepareBTUIHA
CTparerus.

The present study was designed to investigate whether poly-ion complex hollow vesicles (polymersomes),
based on chemically modified chitosan, are appropriate for passive tumour targeting in the context of their
application as drug carriers. The experiments were performed on colon cancer-grafted mice. The mice were
subjected to anaesthesia and injected intravenously with water-soluble nanoparticles: (1) QD'®-labelled
polymersomes (average size ~120 nm; size distribution ~10%) or (2) native QD’®. The optical imaging was carried
out on Maestro EX 2.10 In Vivo Imaging System (excitation filter 435-480 nm; emission filter 700 nm, longpass).
In the case of QD'®, the fluorescence appeared in the tumour area within 1 min after injection and disappeared
completely within 60 min. A strong fluorescent signal was detected in the liver on the 30™ minute. The visualization
of tumour using QD’® was based only on angiogenesis. In the case of QD'®-labelled polymersomes, the
fluorescence appeared in the tumour area immediately after injection with excellent visualization of blood vessels in
the whole body. A strong fluorescent signal was detected in the tumour area within 16 hours. This indicated that
QD™®-labelled polymersomes were delivered predominantly into the tumour due to their long circulation in the
bloodstream and enhanced permeability and retention effect. A very weak fluorescent signal was found in the liver
area. The data suggest that size-controlled long-circulating polymersomes are very promising carriers for drug
delivery in solid tumours, including delivery of small nanoparticles and contrast substances.

11.  Lazarova D., D. Stanoeva, A. Popova, D. Vasilev, M. Velitchkova. UV-B induced
alteration of oxygen evolving reactions in pea thylakoid membranes as affected by scavengers of
reactive oxygen species, Biologia Plantarum, 2014, 58(2), 319-327 1F=1.849

WzcnenBan e edektst or UV-B obOmpuBaHero mpu Temrepatrypu or 4 u 22°C BBpPXy CBETKAaBUYHHUTE
KUCJIOPOAHU J00UBH, (OTOXMMHYHATA aKTMBHOCT W €HEpruitHus TpaHcdep Ha TuiakougHu memOpanu (TM) or
rpax ¢ u 0e3 racutenu akTuBHH kuciopogHu BupoBe (ROS). M3mon3Banu ca TpU pasziv4yHU TacHTEINs: ITUMETHI
cyadokcun (DMSO), xuctuaun (His) u n-npomun ramat (nPG). IIpu obapuyBane Ha usonupanu TM ¢ UV-B,
3HAYUTETHO HaMajsiBaT aMIUIUTYAWTE Ha CBETKAaBHYHHUTE KHCIOPOTHHM IOOMBH. AHAIN3BT HA CBETKABHUYHHTE
KUCJIOPOAHU JOOMBH M KHCJIOPOJHOTO M30yXBaHe IOKa3Ba MPOMEHU B KOJIMUECTBOTO Ha Sp, KAKTO M IPOMEHH B
KWHETHKaTa Ha KUCIOPOIHOTO M30yXBaHe MPH MOCTOSHHO ocBeTsiBaHe. V3nonsBanure racurenu Ha ROS mposiBsiBat
3aIIMTHU €()EeKTH B pa3IndHa CTENEH, KaTo Haii-e()eKTUBEH 10 OTHOIIICHHE HA CBETKaBUYHHTE 100MBH crpsimo UV-
B pagmanusara e nPG. U npu HUCKHUTE, U NIPH BHCOKHUTE TEMIIEPATypu elIeKTpoHHUAT Tpancnopt npe3 OCIlI e mo-
gyBcTBUTENCeH KbM UV-B o6mpuBane B cpaBHeHUE ¢ poTocucremara [ (DOCI). AranmssT Ha 77K dayopecuenTHHTE
CIEKTPH TOKa3Ba, 4e oTHomeHneto F735/F685 ce yBemmuara mpu UV-B Tperupanure mpobu, mpudrHa 3a KOETO
BEPOSATHO € TpepaslpefesieHe Ha eHeprusara Mexay asere ¢orocuctemu. IIpepasnpeneneHneTo Ha eHEprusATa
MoXe J1a ObJie B pe3yJsiTar Ha pascTukoBaneTo Ha TM u raceneto Ha dayopecueniusta na @CII. PG B Haii-rossimMa
CTereH 3ama3Ba oTaensiHeTo Ha kuciopox oT DCII B mpuchCTBHE M OTCHCTBHE Ha EK30T€HHH EJIEKTPOHHH
aKIENTOpH.

The effect of UV-B irradiation at temperatures of 22 and 4°C on flash induced oxygen yields, photochemical
activity, and energy transfer in pea thylakoid membranes in the absence and presence of scavengers of reactive
oxygen species (ROS) was studied. Three different scavengers were used: dimethyl sulfoxide (DMSO), histidine
(His), and n-propyl gallate (nPG). As result of the UV-B treatment of isolated membranes, the flash oxygen yields
were considerably affected — the amplitudes decreased and the oscillation pattern was lost. The analysis of the flash
oxygen yields and initial oxygen burst showed alterations of a number of oxygen evolving centers in the Sy state as
well as changes of decay kinetics of the oxygen burst under continuous irradiation. ROS scavengers exhibited more
or less expressed protective effects, nPG being the most effective against UV-B induced damages of the flash
oxygen yields. At both the temperatures, photosystem Il (PSIl) mediated electron transport was more sensitive to
the UV-B treatment in comparison with photosystem | (PSI). The analysis of 77K fluorescence spectra showed that
the fluorescence ratio F735/F685 increased by the UV-B treatment probably due to a redistribution of excitation
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energy between both photosystems most likely caused by partial unstacking and due to a decrease of PSII
fluorescence resulting from reaction center-type quenching. The nPG was the most powerful scavenger which
protected the oxygen evolution capacity of PS Il in the absence and presence of an exogenous electron acceptor to
the highest extent.

12. Georgieva E., D. lvanova, D. Lazarova, R. Bakalova, I. Aoki, Z. Zhelev. In vitro analysis
of redox status of normal and tumor cells using nitroxide radicals and EPR spectroscopy,
Anticancer Res., 2014, 34(10), 5917-5919 (short paper). IF=1.826

[pemMeT Ha HACTOSIIOTO M3CieABaHe € MuHamukara Ha EPR curmama 3a peructpupane Ha peqoKc-cTaTyc in
VItro Ha HOPMAaJIHH W PaKOBH KJIETKHM C HM3IOJ3BaHE Ha Ba HUTPOKCHAHH pamukaia (methoxy-TEMPO u mito-
TEMPO). Hutpokcuanute paaukain (KOUTO ce xapakTepu3upaT ¢ EPR KOHTpacT) y4acTBar B peakuu Ha
CJICKTPOHEH OOMEH C MHOXECTBO BBTPEKJICTHYHH OKHCIUTEIHH WM pEAynupaliyd eKBHBalneHTH. CKOpOCTHHTE
KOHCTaHTH Ha TE€3U PeaklMu onpeneisaT AuHaMmukara Ha EPR curnana B xierpuHarta cycrneHs3us. B HopmanHure,
HepakoBU KieTkn EPR curHanbT Ha HUTpOKCHAWTE 3HAYUTENHO CE IOHMXAaBa 10 BpeMe Ha WHKyOanwusra. [Ipu
pakoBHTe KJIETKM MHTEH3UTeTHT Ha EPR curHana e mouru nocTosiHeH B paMKUTE Ha JiBa 4aca clie]l MHKyOalusTa u
HEe HaMalsiBa 3HA4YMTENHO. J/laHHUTE IMOKa3BaT, Y€ HEPAKOBUTE KICTKH C€ XapaKTepH3UpaT C BHCOK pemyIHpall
KalaluTeT U MpeBpblIaHe Ha HUTPOKCHIHUS pajuKal B JUAMarHUTEH XUIPOKCUJIAMMH, JOKAaTO PAKOBUTE KIIETKH
Ce XapaKTepU3UpaT C BUCOK OKCHAATHBEH KamamurteT. OmucaHaTa METOAOJIOTHS € MOIXOAIa 3a Au(epeHInanus
Ha PaKOBH OT HEPAKOBH KIIETKH Bb3 OCHOBA Ha TEXHUS PEIOKC-CTATYC.

In the present study we describe in vitro imaging analysis of cellular redox status in cancer and non-cancer
cells using two redox-sensitive nitroxide derivatives (methoxy-TEMPO and mito-TEMPO) and electron
paramagnetic resonance (EPR) spectroscopy. The nitroxide radical (which is characterized by EPR contrast)
participates in electron-transfer reactions with a variety of intracellular oxidative and reducing equivalents. The rate
constants of these reactions determine the EPR signal dynamics in cell suspension. In non-cancer cells, EPR signal
intensity of nitroxides decreased significantly during incubation. In cancer cells, EPR signal intensity was almost
constant within two hours of incubation and did not decrease significantly. The data suggest that non-cancer cells
are characterized by a higher reducing activity to the nitroxide radical, while cancer cells are characterized by a
higher oxidative activity. The described methodology is an appropriate sensing platform for differentiation of cancer
from non-cancer cells based on their redox status.

13.  Atanasova S., D. Lazarova, B. Nikolova, Z. Zhelev, T. Tsoneva, I. Aoki, R. Bakalova. In
vivo visualization of electro-assisted delivery of nanoparticles in cancer using optical imaging,
Anticancer Res., 2014, 34(10), 5819-5821 (short paper). IF=1.826

B HAcTOSAMIOTO H3CEABAHE € MPOCICACHO Jald EICKTPOMOpaIMiTa MOXE Oa YJICCHH MPOHHKBAHETO Ha
JIEKApCTBEHH CPEJCTBAa B TYMOPH, M3IMOI3BAHKK KAaTO MOJEN MOJUMEP30MH, MapKHUpaHHU ¢ KBaHTOBH Toukd (QD).
OcHOBHATa 11eJT Ha eKCIIEPUMEHTA € J1a C€ NMOCTUTHE YBEJIHYaBaHe Ha JIOKAJHATa KOHIICHTPALKS Ha IPOTHBOPAKOBU
JIEKapCTBEHU CPEJICTBA, 3a Jia ce u3bernat crpannynu edekru. [IpoBeaenu ca in Vivo eKCIIEpPUMEHTH BbPXY MOJIEIN
Ha KOJIOPEKTAJICH KapIMHOM — MHIIKH OT InHUATa Balb/c nude, kato aHamu3bT e ochlnecTBeH upe3 Maestro EX
Imaging cucrema.

Emextponopanusita yiecHsIBa NPOHWKBAHETO Ha HAHOYACTHUIMTE B TyMopa. 3HAYUTEIHA pas3lidika B
WHTEH3UBHOCTTA Ha (IyopecleHIHATa, Jopy 24 yaca Cliel TpeTUpaHe ¢ HAHOYACTHIIY, C€ HAOJI0AaBa IPH MHUIIKH,
¢ u 0e3 M3MOJI3BaHEe Ha EJICKTPONOpaIys B 00sacTra Ha Tymopa. JIaHHUTE MOKa3Bar, ye eICKTPO-aCHCTUPAHOTO
NPOHWKBAHE B PAKOBU KICTKH, Ha IMPKYJIUPAIIH IBJITO BPEME B KPBHBHHS TOK MOJMMEP30MH C KOHTPOJHpPAH
pasMep, e obemaBaiia TeparneBTUIHA CTpATEerys MPH JICUSHUE Ha TYMOPH.
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The present study was designed to investigate whether electroporation can facilitate the delivery of drugs
inside tumors using quantum dot (QD)-loaded polymersomes as a model. The main goal was to increase the local
concentration of anticancer drugs avoiding side-effects. The experiments were performed on colon cancer-grafted
mice (Balb/c) using the Maestro EX Imaging System. Electroporation facilitated the delivery of nanoparticles inside
the tumor. A significant difference in the fluorescence intensity between electroporated and non-electroporated mice
was observed in the cancer area even 24 hours after treatment with nanoparticles. The data suggest that electro-
assisted delivery of size-controlled long-circulating polymersomes in cancer is a promising therapeutic strategy,
especially for treatment of solid tumors.

14, Ivanova D., D. Lazarova, E. Georgieva, I. Aoki, Z. Zhelev, R. Bakalova. Systematic
study on the cytotoxic and/or cytostatic effects of over twenty anticancer drugs: The crucial
importance of the analytical approach and data processing, Anticancer Res., 2014, 34(10), 5825-
5827 (short paper). IF=1.826

Ilenta Ha HacrosmaTa paboTa € Ja Ce U3SICHU LUTOTOKCHYHMS e(EeKT Ha MPOTHBOPAKOBH BEIECTBA, 4pe3
M3I0JI3BaHE Ha BUCOKO CTaHAAPTU3UpaH aHAIUTHYEH IOJIXOJ W Ipenn3Ha oOpaborka Ha nanHurte. Han nBanecer
NPOTUBOPAKOBH IIpenapaTa (HOBO MOKOJICHUE) ca TECTBAaHHM BHPXY KYJITHBHPAaHU KIETbYHU JHHUM. M3cienBanu ca
KJICThYHATA >KM3HECIMOCOOHOCT W mmponudepaius U ca NPUIOKCHH pa3MYHH TMOAXOMU Tpu oOpaboTkara Ha
JaHHUTE. Bb3 OCHOBa HAa KOHBEHLMOHAIHHS MOAXOJ 32 M3YHCIIBAHE HA JKU3HECIIOCOOHOCTTA HA KJICTKUTE, KATO
HPOLIEHT OT ChOTBETHATA KOHTPOJIA, BCUYKH JIEKAPCTBA MOTAT Ja OBJAT XapaKTePU3UPAHH KATO IUTOTOKCHYHU. B3
OCHOBa Ha e()eKTa Ha JICKAPCTBEHHUTE CPEACTBA BBPXY OpOs Ha JKM3HECIIOCOOHHTE KJICTKU BHB BCSKa TPETHpaHa
npoba (B CpaBHCHHE C ITbpPBOHAYaJHATA CTOWHOCT), TMpEMapaTHTe MOTaT Aa ObHaT pasfeiicHH B Tpu rpymd: (i)
UTOTOKCHYHU JIeKapcTBa; (i) CHIIHO IIUTOCTaTHYHH JIEKapCTBa, HO HEe HUTOTOKcHYHH; (iii) IekapcTBa 6e3 edekt
BbpPXy KJEThYHATa >KU3HECIIOCOOHOCT M ChC CpaBHUTENHO ciiab nutocrathdeH edekr. M3cnenBanero moxassa
BR)XHOCTTA Ha aHAJIMTUYHUS MOAXOA M 00paboTkara Ha AaHHHUTE. 33JBJDKUTEIHO € Jla ce KOHTpoJiupa e(eKThT Ha
JIEKapCTBEHOTO CPEJICTBO BHPXY OpOsi Ha KHU3HECIIOCOOHUTE PAKOBHU KIIETKH M0 BpEME Ha JICUSHUETO, B CPAaBHEHHE C
bpPBOHAYaJIHATa CTOMHOCT. B moBeyeTo ciryuan pakoBHTE KJIETKH OCTaBaT )KHMBU B IPUCHCTBUETO HA JIEKAPCTBEHUS
npenapar (B 3aBUCHMOCT OT M30paHaTta J103a) U € BBIPOC Ha BpeMe TE€3H KJIETKH Ja 3alloyHaT Jia ce Pa3MHOXKaBaT
OTHOBO CJIe]T IPEKpaTABaHEe HA TeparusTa.

The aim of this study was to clarify the real cytotoxic effect of anticancer substances by using a highly
standardized analytical approach and precise data processing. Over twenty anticancer drugs (new generation) were
tested on cultured cell lines. Cell viability and proliferation were analysed and different data processing was applied.
Based on the conventional approach for calculation of cell viability as a percentage from the respective control all
drugs could be characterized as cytotoxic. Based on the effect of the drugs on the number of viable cells in each
treated sample (compared to the initial value) they could be divided in three groups: (i) cytotoxic drugs; (ii) strongly
cytostatic drugs, but not cytotoxic; (iii) drugs without effect on cell viability and with comparatively weak cytostatic
effect. The study shows the crucial importance of the analytical approach and the data processing. It is obligatory to
control the effect of the drug on the number of viable cancer cells during the treatment, comparing to the initial
value. In most cases, the cancer cells stay alive in the presence of the drug (depending on the selecting dose) and it
is a matter of time these cells to start proliferating again after termination of the treatment.
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15.  Vetlichkova M., V. Doltchinkova, D. Lazarova, G. Mihailova, S. Doncheva, K.
Georgieva. Effect of high temperature on dehydration-induced alterations in photosynthetic
characteristics of the resurrection plant Haberlea rhodopensis, Photosynthetica, 2013, 51(4), 630-
640. IF=1.007

W3cnenBanu ca edexTsT oT BHcoKaTta Temneparypa (HT) m mexuapaTtanmsta mpH ,,BE3KpBHCBAIIO’ pacTEHHUE
Haberlea rhodopensis Bepxy (yHKIHATa Ha (OTOCHHTETHUHWS amapaT W BH3CTAHOBABAHETO HA MEMOpaHHHTE
CBOMCTBA, OTJCISIHETO Ha KHCIOPOJ M Pa3NpeAeIeHHeTO Ha eHeprusita MpH pexuaparanus. Pactenusra, pacTsmm
NpU HUCKU CBETJIMHHH WHTEH3UTETH B €CTECTBEHOTO MM MecTOoOOMTaHHe, OsiXa 3acCyIIeHH [0 HAIBJIHO CyXO
CHCTOSHHE C MHTEH3UTET Ha CBET/IMHATa 0KoIo 30 pmol(dotor) m ° s %, mpu craitna (23/20°C — new/Homr) wiu
Bucoka (38/30°C — nen/nHomr) temmeparypa. Hammure pesynraru mokassat, ue HT nHamansBa dorocuHTeTHYHaTa
aKTMBHOCT Ha pacrteHusara npu 38°C u uMa mo-cuieH edekT, B CpaBHEHHME Cbc 3acymaBaHero npu 23°C.
W3scnenBaHeTo Ha HM30/MpaHM THIAKOMIM IIOKa3Ba INpepasnpenencHue Ha eHeprusra kbM PCl B pesynrar Ha
TPETHPAHETO C BHCOKA TEMIIEpaTypa, KOETO C€ yCHIIBA IPH 3acylIaBaHeTo. ToBa MOXKeE /1a C€ CBBPXKE C YaCTHIHO
pa3cTHKOBaHe Ha THWIakougHuTe MeMmOpanu (TM), koero Oemie TMOTBBPIACHO C E€INEKTPOHHA MHKpockKomusa. B
JOIBIHEHHE, TUIBTHOCTTA HAa IOBBPXHOCTHMS 3apsil HA TWJIAKOWAHUTE MEMOpaHH, M30JIMPAaHH OT PAaCTECHUSTA,
3acymenu npu 38°C, e mo-BUCOKa B CPAaBHEHUE C Ta3u IPU PACTEHHUSATA, 3acylieHu Ha 23°C, KOETO € MOTBBbPKIAECHHE
3a pazcrrkoBaHeTo Ha TM. PerucrpupaHo e HamansiBaHe Ha aMIUTUTYIUTE HA CBETKABUYHUTE KUCIOPOAHU JTOOUBH.
Cren pexuapaTanusra, Bb3CTaHOBBaHeTO Ha acummianusta Ha CO, um Obp3aTa (uryopecleHIus ca 1mo-1o0pH,
KOraTo 3acyllaBaHETO C€ M3BBPIIBA IPHU ONTHUMAJHA TEMIIEpPaTypa, B CpaBHEHHE C BHCOKara TemIieparypa. B
pe3ysiTar Ha pexuapaTaunusaTa ce HaOJroJaBa M YaCTHYHO BH3CTAHOBSBAaHE HA aMIUIUTYAMTE HAa CBETKaBUUHHTE
KUCJIOPOAHU JOOUBH, KaKTO M HACEIEHOCTTa Ha Sy ChCTOSHHETO, IPH pacTeHusTa, 3acyuieHu npu 23°C. Takoa
BB3CTAHOBSIBAHE HE c€ HaOII0AaBa IIpU pacTeHwMs, aexuapaTupanu mpu 38°C.

The effect of high temperature (HT) and dehydration on the activity of photosynthetic apparatus and its ability
to restore membrane properties, oxygen evolution, and energy distribution upon rehydration were investigated in a
resurrection plant, Haberlea rhodopensis. Plants growing under low irradiance in their natural habitat were
desiccated to air-dry state at a similar light intensity [about 30 pmol(photon) m2 s*] under optimal day/night
(23/20°C) or high (38/30°C) temperature. Our results showed that HT alone reduced the photosynthetic activity and
desiccation of plants at 38°C and it had more detrimental effect compared with desiccation at 23°C. The study on
isolated thylakoids demonstrated increased distribution of excitation energy to PSI as a result of the HT treatment,
which was enhanced upon the desiccation. It could be related to partial destacking of thylakoid membranes, which
was confirmed by electron microscopy data. In addition, the surface charge density of thylakoid membranes isolated
from plants desiccated at 38°C was higher in comparison with those at 23°C, which was in agreement with the
decreased membrane stacking. Dehydration led to a decrease of amplitudes of oxygen yields and to a loss of the
oscillation pattern. Following rehydration, the recovery of CO, assimilation and fluorescence properties were better
when desiccation was performed at optimal temperature compared to high temperature. Rehydration resulted in
partial recovery of the amplitudes of flash oxygen yields as well as of population of Sy state in plants desiccated at
23°C. However, it was not observed in plants dehydrated at 38°C.

16. Velitchkova M., D. Lazarova, G. Mihailova, D. Stanoeva, V. Dolchinkova, K.
Georgieva. Characterization of energy transfer processes and flash oxygen yields of thylakoid
membranes isolated from resurrection plant Haberlea Rhodopensis subjected to different extent
of desiccation, Book Series: Advanced Topics in Science and Technology in China, In:
Photosynthesis  Research  for Food, Fuel and the Future, 2013, 531-535,
https://doi.org/10.1007/978-3-642-32034-7_112, ISBN 978-3-642-32033-0.
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BB3kpbcBammTe pacTeHMsl ca YHHKaIHH ChC CBOSITa TOJEPAHTHOCT KBbM H3CyliaBaHe. DHU3NKO-XMMUYHHUTE
CBOMCTBA Ha ()OTOCHMHTETHYHUS amapar ca OT pellaBallo 3HAYeHHE 3a OLENSIBAHETO Ha PAaCTCHUsTAa NPH BOJCH
cTtpec. B HacTtosmara pabora e wu3cieqBaH eQEKTBT INPH pa3jiMyHaTa CTENeH Ha 3acyllaBaHE BBPXY
npepasnpeiesieHUeTO Ha eHeprusiTa MeX Iy JBeTe (POTOCHCTEMH W HUBATa Ha KUCIIOPOAHO OTJENSTHE HA U30JIMPaHU
tunakouanun membpanu (TM) or Haberlea Rhodopensis. HampaBeHo e cpaBHEHHE Ha pacTeHHsS OT pa3iHYHU
MmecrooOutanus B bearapus. PasmpeneneHnero Ha eHeprusita MeXIy ABETe ()OTOCHCTEMH € H3CJIEABAHO C
HUcKoTemreparypHa 77K ¢myopecniennus. [Ipocienenn ca pasznukure Ha otHomeHuero F735/F685 B 3aBucumoct
OT CTeleHTa Ha 3acymaBaHe Ha pacTeHmsaTa. OynkimoHanmHOocTTa HA DCII M KHUCTOPOI-OTHSIAINS KOMIUIEKC B
Ipoleca Ha 3acyllaBaHEe ca M3CICABAHM UPe3 M3MEPBAHE HA CBETKABUYHHU KHCJIOPOJHM NOOMBHM M KWHETHKAa Ha
KucinopongHo n30yxBaHe Ha TM, m3ommpannm oT pacteHus, 3acymeHH 10 50% u 8% OTHOCHTENHO BOIHO
chIbpKaHue. HaceneHocTTa Ha CHCTOSHMATA HA Sj, KaKTO M NPOITYCHATUTE W ABOMHHUTE yHapu ce M3YUCICHU
criopen Mojzena Ha Kok M ca CpaBHEHM 3a pacTeHMsATa OT Pa3IMYHH MECTOOOMTaHUS M C Pa3IMuHO BOJHO
chAbpkanue. JIMCKYTHpaHO € yd4acTHeTo Ha ,,0bp3u” (OT rpaHamHuTe ydacThim Ha TM) u ,.6aBHH” (OT
CTPOMAJIHUTE y4acThblM Ha TM) peakIMOHHHM LIEHTPOBE B Ipolieca Ha OTAEISHEe Ha KHUCIOPOA M MpOMsSHATa Ha
TEXHUS NPHHOC B Pe3yiTaT OT 3acyIlIaBaHe.

The resurrection plants are unique with their extra desiccation tolerance. The physico-chemical properties of
photosynthetic apparatus are of crucial importance for survival of plants upon water stress. In present work the
effect of different extent of desiccation on the energy transfer properties and oxygen evolving capacity of isolated
thylakoid membranes from resurrection plant Haberlea Rhodopensis are investigated. The plants from different
habitats in Bulgaria are compared. Energy distribution and spillover between both photosystems are studied by
means of 77 K chlorophyll fluorescence. The dependence of fluorescence ratio F735/F685 on the degree of
desiccation of plants is also followed. Functionality of PSII and especially of oxygen-evolving apparatus under
water deficit is estimated by flash oxygen yields and initial oxygen burst of thylakoid membranes isolated from
plants desiccated up to 50% and 8% relative water content (RWC). Population of S; states as well as the misses and
the double hits are calculated according non-cooperative Kok’s model and compared for plants from different
habitats and different RWC. The results are discussed in terms of involvement of “fast” and “slow” centers from
grana and stroma regions in oxygen evolution and alteration of their contribution as a result of desiccation.

17. Kenes K., I Xamxkunexos, I'. 3marea, /. Jlazapoma, JI. Cmacos, P. bakanoga.
®dnyopeciieHTHa o0pa3Ha auarHoctuka u HaHoduyopodopu. Yact 1I: MyntudyHKIIMOHATHA U
MYJITHMOJIQTHA HAaHOYACTUIM W TPUJIOKEHUETO UM 3a BH3yaIHM3WpaHE Ha JKUBU OMOJOTUYIHU
obextu [Fluorescent imaging and nanofluorophores Part II: Multifunctional and multimodal
nanoparticles and their application for bioimaging], Pentrenonorus u Paguonorus, 2012, 51(1),
6-17. SJR=0.100

Yacr II Ha 00630pa mpencraBs NpUMEpH OT €KCIEPUMEHTAIHATa AMAarHOCTHYHA NPAKTHKA B MOCIeaHuTE 5-6
TOAMHH, KOUTO JIOKa3BaT MPEJUMCTBaTa Ha (DIyOpECHEHTHUTE HAHOYACTHIH IIpe]] KOHBEHIIMOHAIHUTE OpPraHn4YHU
¢buyopodopu 3a Bu3yanmu3upaHe Ha OHMOJOTMYHM Tapretd inN VivO W in Situ. AKUEHTBT € MOCTaBeH BBPXY
CTpaTeruure 3a pa3paboTBaHe Ha MYITUMOJAIHH M MYITH(QYHKIMOHAJIHM KOHTPAacTHH areHTH Ha Oa3ara Ha
KBAaHTOBHM TOYKH W TAXHOTO MPWIOKEHHE 3a €AHOBPEMEHHOTO BHU3yaJHM3HpaHE Ha [BAa M MOBEYEC OHOIOTHYHU
Taprera C HW3IOJA3BaHETO Ha KOMOMHANMSA OT pa3IiYHA TEXHHKH 3a JHAarHOCTHKAa: ONTHYHAa o0pasHa
JMarHOCTHKa/MarHUTHO-pe3oHaHcHa Tomorpadus (OI/MRI); ontrara oOpa3Ha AMarHOCTHKA /IO3UTPOH-EMHUCHOHHA
tomorpadus (OI/PET); O/PET/MRI

Part Il of the review presents examples of the experimental diagnostic practice from the last 5-6 years, which
proves advantages of fluorescence nanoparticles over conventional organic fluorophores for imaging of in vivo and
in situ targets. The accent is focused on strategies for development of multifunctional and multimodal contrast
agents based on quantum dots (QD) and their application for simultaneous visualization of two or more biological
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targets through combination of different techniques for diagnostic imaging: optical imaging/magnetic resonance
imaging (OI/MRI), optical imaging/positron-emission tomography (OI/PET).

18.  Lazarova D., A. Popova, D. Stanoeva, M. Velitchkova. Involvement of reactive oxygen
radicals in photoinhibition of primary photosynthetic reactions effect of temperature and oxygen
radical scavengers, Biotechnology and Biotechnological Equipment [SE], 2009, 23, 511-515.
IF=0.291

W3naraneTo Ha nHMcTa WM XJIOPOIUIACTH HA BUCOKM CBETIMHHHM WHTEH3WUTETH BOJM 10 WHAKTHBUpPAHE HA
¢orocunTe3aTa. HalOmiomaBar ce paBa mpomeca — UWHXHOMpaHe Ha (QOTOXMMHYHATA AaKTUBHOCT Ha JBETE
¢dotocuctemu u (QoroodbesnBersaBaHe Ha murMeHtuTe. Kucnopog-otaensnmar kommuieke (KOC), koitto e
pasnosioxkeH B goHopHara crpaHa Ha @DCIl, e Hali-uyBCTBHTENHHAT KOMIIOHEHT Ha ()OTOCHHTETUYHHS arapar
(®CA) kbM hakTOpHUTE Ha OKOJIHATA cpefa. B HacTosmiata paboTa ¢ u3cieaBaH epeKThT HA BUCOKHTE CBETIIMHHU
MHTEH3UTETH NPU CTaifHa M HHCKA TEMIIepaTypa BbpXYy KHHETHYHUTE NapaMeTpU Ha CBETKaBUUHUTE KUCIOPOIHHU
JOOMBU U KHUCIOPOAHOTO M30yxBaHe. M30iMpaHu THIaKOMIHM MEMOpaHU ca TPETUPaHH C BUCOKH CBETIIMHHU
WHTCH3UTETH 3a Pa3iIMYHU MepHoau OT BpeMe mpu ctaitHa (22°C) u Hucka (4°C) temmnepatypa. Kucinopomgaure
JOOMBH ca M3MEpEeHH CBhC CKOpOcTeH moisiporpadckn enekrpon. Poroxumuunata aktuBHocT Ha DCIl e
peructpupana ¢ KiapkoB enekTpo] ¢ ITOMOINTA Ha €K30TCHHH €IEKTPOHHH aKLETITOPH.

IIpencraBeHnTe NMaHHM TOKa3BaT, 4e (poToMHXMOMpaHeTo mpH mpodute Ha 4°C e mo-Manko, OTKOJNKOTO IPH
te3u Ha 22°C. B mpuchcrBrero Ha xuctuauH U DMSO — racutenu Ha aktuBHH Kuciopoauu ¢opmu (ROS),
npoLechT Ha MHXUOUpaHe ce 3a0aBs. J[aHHUTE ca AMCKYTHUpPAHM MO OTHOIICHHWE HAa Pa3IMYHUTE HUBA, BUJOBE U
nojswkHOCT Ha ROS mpu craiiHa 1 HECKA TeMmIeparypa.

Exposure of leaves or chloroplasts to high light intensity leads to inactivation of photosynthesis. Two processes
are observed — inhibition of photochemical activity of both photosystems and photobleaching of pigments. Oxygen
evolving complex, located at the oxidizing side of Photosystem II, is the most sensitive component of
photosynthetic apparatus to environmental stress factors. In the present work the effect of high light treatment at
room and low temperatures on kinetic parameters of flash oxygen yields and oxygen evolution were studied.
Isolated thylakoid membranes were subjected to high light illumination for different periods of time at room (22°C)
and low (4°C) temperature. Flash oxygen yields were determined using fast oxygen rate electrode. Photochemical
activity of photosystem Il was measured by Clark oxygen electrode using artificial electron acceptor.

Data presented show that the damaging effect of high light treatment on oxygen evolution is lower at 4°C than
at 22°C. When high light treatment was carried out in the presence of histidine and DMSO — scavengers of oxygen
radicals, the inhibition process was retarded. Data are discussed in terms of different production rate and mobility of
oxygen radicals at room and low temperature.

19.  Velithckova M., S. Abarova, D. Lazarova, K. Stoichkova, D. Stanoeva, A. Andreeva.
Protective effect of histidine against pigment photobleaching in Photosystem | particles, Journal
of Optoelectronics and Advanced Materials, 2009, 11(9), 1230-1233. 1F=0.433

Dorocucrema | (OCI) e cynepkoMIUIEKC BKIFOYBAL] PEAKIMOHEH LEHTBP U MEeMOpaHHO-aCOLMUPAaH aHTCHEH
cBetochOupai koMiuieke. M3cnensanu ca yactuun OCI, u30nupaHu OT JKCTa HA CHAaHAK C HUCKOTEMIlepaTypHa
77K dnyopecuenmmss u PamanoBa cmektpockonus. [Ipyu NpOIBIDKUTENIHO H3JIaraHe Ha BHCOKH CBETJIMHHU
MHTEH3WUTEeTH, paznumyHu nurMeHTH oT PCI nposBaBaT pa3ianyHa YyBCTBHUTEIHOCT KbM (oTopaspymaBane. B ta3zu
paboTa ca mpencTaBeHH MpPEIBAPUTEIHH H3CIECABAHUS BhPXY e(peKTa Ha XHCTHANHA BBPXY (OTOOOE3IBETIBAHETO
Ha urMeHTd B m3osmpanu dactuim ®Cl. C PamanoBara cieKTpOCKOMUs € MoiydeHa HHPopMaIus 3a epekra Ha
XHUCTUMHA BHPXY (OTOOOC3IBETIBAHETO HA JIFOTCHHOBUTE MOJICKYJH MPH BB30YKIaHE C JBJDKMHA HA BBIHATA HA
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nazepHata nmuHus A =514.5 nm. Hamute pe3ynratu moka3par, 4e XUCTUAMHBT HaMalsiBa (hOTOOOC3IBETIBAHETO HA
MUTMEHTUTE OT AHTCHHUTE KOMIUIEKCH, OCOOCHO Ha JIFOTCMHA, KAKTO M Ha HAaH-IBITOBBIHOBHTE XJIOPOQUIH,
pasmonoxenu BB OCI cynepkomILiekc.

Photosystem | (PSI) is a supercomplex of a reaction centre and light-harvesting complexes. Photosystem |
particles isolated from spinach leaves were studied by means of absorbance, 77 K fluorescence, and resonance
Raman spectroscopy. During prolonged exposure to high-light intensities, various pigments in Photosystem |
exhibited different susceptibilities to photodestruction. This work presents preliminary investigations on the effect
of histidine on the photobleaching of pigments in isolated particles of photosystem |. Resonance Raman
spectroscopy allowed us to obtain direct information about the effect of histidine on the photobleaching of the lutein
molecules, upon excitation with a 514.5 nm laser line. Our results showed that histidine reduces the photobleaching
of antenna pigments and especially luteins and the most long-wavelength absorbing chlorophylls located in the PSI
antenna complex.

20.  Velitchkova M., D. Lazarova, A. Popova. Response of isolated thylakoid membranes
with altered fluidity toshort time heat stress, Physiology and Molecular Biology of Plants, 2009,
15(1), 43-52. SJR=0.173

U3scnenBana e tepmouyBcTBUTENHOCTTAa Ha (poTocuctema I (DCI) u porocucrema 11 (OCII) npu npomsina B
JWITUIHUA ChCTaB Ha W3OJMPAaHU TWJIAKOWJHU MEMOpaHHM 4pe3 MHTEIPHPAHETO HA CTepoiH. PacTureneH crepoin
CTHTMacTeposl M XOJIECTEpOJI ca BKJIIOYEHH 3a HaMalsiBaHe Ha (UIynAWTeTa Ha JUNUIHATa (aza Ha HW30JMPaHU
THIAKOUAHN MeMOpanu. Cien TpeTHpaHe CbhC CTEpOJT C€ pPErHcTpUpa HaMmalsBaHE Ha TeMIlepaTrypara Ha
uaxudupane Ha OCII ¢ 50%. Habmronasa ce cTumynmpane Ha eneKTpoHHUs TpaHcnoptT npe3 OCIl npu TormmaeH
CTpec, HO caMo 3a KOHTPOJHHMTE NpoOu. 3a OleHKa IMpoMsiHaTa Ha (JIyHauTeTa Ha MeMOpaHaTa BbPXY KHCIOpPO[ -
OTAEJALIMS KOMIUIEKC Ca PEerMCTPUpaHH CBETKABUYHU KHUCIOPOJIHHM JOOWBH, C IIOMOINTa Ha KOUTO MOXE Ja ce
ouenu crexuomerpusra Ha OCll, u OCllg nenrposere.

EdekTbT OT BKIIOYBAHETO Ha CTEPOJ BbPXY NPOMEHHUTE B TEPMOTPOIHUTE XapaKTEPHUCTHKH Ha OCHOBHHTE
MUTMEHT-0EAThYHN KOMIUIEKCH € W3CJelBaH upe3 audepeHiranHa ckanupama kaigopumerpus (JICK). JICK
npoduinTe Ha KOHTPOJNHHM TWIAKOMIOW B TemmeparypHus auana3oH 20-98°C ce xapakrepusupaT C HIKOJIKO
HEoOpaTHMHU EHIOTePMHYHM Ipexo/a. BKIIOYBaHETO Ha XOJECTEpPON M CTHUTMACTEpON BOAM IO HacjarBaHe Ha
IpexoJuTe W caMoO JBa OCHOBHM ITMKa MOraT jAa ObJaT pasrpaHuyeHd. J[oKaro BBB BHCOKOTEMIIEPATYPHUS
Jana3oH ca NpU eJHa W ChIla TeMIepaTrypa, ciel oOpaboTka c 1gBara cTepojia, MHUKBT, KOHTO KOMOWHMpa
NPEXOJUTE B HUCKOTEMIIEPATYPHUS IHAIa30H, MOKa3Ba pa3iMyHa TemIeparypa Ha aeHarypupane (Tp): 70°C 3a
TpeTHpaHu CbhC cTUTMacTepond u 65°C 3a TpetupaHu ¢ xoJjiecTeposl MeMOpaHu. IlpencTaBeHuTe TyK JaHHU
NOoAYEepTaBaT Ba)KHATA POJIs HA JIMITUIHKS ChcTaB Ha TM B yCJIOBHSI Ha BUCOKH TEMIEPaTypH, KOATO CE NOBJIUsABA HE
caMo OT NMPOMEHHU BB (DIyHIUTETa B PE3YNITAT Ha BKIIOYBAHETO HA CTEPOJIM, HO M OT IIPOMEHH B TEPMOTPOITHHUTE
XapaKTEePUCTHUKH Ha MUTMEHT-0ENThYHUTE KOMILIEKCH.

The effect of alterations of lipid phase order of thylakoid membranes on the thermosensitivity of photosystem |
(PSI) and photosystem Il (PSII) was studied. Plant sterols stigmasterol and cholesterol were applied to decrease the
fluidity in isolated membranes. After sterol treatment, a decrease of the temperature of 50% inhibition of PSII
activity was observed. Heat stressinduced stimulation of PSI-mediated electron transport rate was registered for
control, but not for sterol-treated membranes. Effect of altered lipid order on oxygen evolving complex was
evaluated by means of flash oxygen yields revealing changes in the stoichiometry of PSIl, and PSlIg centers. The
effect of sterol incorporation on the changes in the thermotropic behavior of the main pigment-protein complexes
was studied by differential scanning calorimetry (DSC). DSC traces of control thylakoids in the temperature range
20-98°C exhibited several irreversible endothermic transitions. Incorporation of cholesterol and stigmasterol results
in superimposition of the transitions and only two main bands could be resolved. While high temperature band
peaks at the same temperature after treatment with both sterols, the band that combines low temperature transitions
shows different melting temperature (T,,): 70°C for stigmasterol- and 65°C for cholesterol-treated membranes. The
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data presented here emphasise the crucial role of lipid order for the response of thylakoids to high temperatures,
mediated not only by changes in the fluidity of bulk lipid phase as result of sterol incorporation but also by changes
in the thermotropic properties of pigment-protein complexes.

(nybonuxkayuu 6v6 épv3Ka ¢ oucepmauuonen mpyo 3a npuooousane Ha OHC “0oxmop”)

21. Lazarova D., S. Shibata, I. Ishii, G. Zlateva, Z. Zhelev, 1. Aoki, T. Higashi, R. Bakalova.
Nitroxide-enhanced magnetic resonance imaging of kidney dysfunction in vivo, based on redox-
imbalance and oxidative stress, General Physiology and Biophysics, 2019, 38(3),191-204.
IF=1.070

BrOpeunaTa muCYHKIHUS € CHIPOBOJCHA C PEIOKC-ANCOATaHC U Pa3BUTHE HAa OKCHIATHBEH CTPEC B ThKaHUTE.
B HacTosIoTO M3CieBaHe ce ChOOIaBa 3a AMATHOCTHKA Ha PeloKc-aucOananca ¢ u3nons3Bane Ha Mito-TEMPO
KaTo pEeIOKC-4yBCTBUTENHAa KOHTpacTHa coHma M MRI. ExcnepuMmeHTHTE ca OCBIIECTBEHH BBPXY TPH TPYIH
MUIIKH: Tpymna | — oTriaexxaann Ha HopManHa aueta (ND mumnkn), rpyna 2 — Ha xonecteponHa aueta (CD Mumkn),
rpyna 3 — Ha XoJecTepojiHa JWeTa IUTI0C aHTHWIMNUAeMudHus npenapaTt xonectupamu (CC mumku). Caen 15
CeJIMHIIM OT 3allOYBAHETO HA CHOTBETHATA JIMETa, MUIIKUTE Ca TMOJJIOKEHH Ha cieqHuTe aHanu3u: (1) HuBa Ha
ia3MeH xosectepolt; (2) (QyHKIMOHATIHM TeCTOBE Ha OBOpeLuTe, BKIIOYBAIIM TOTaleH OelThK, alOyMuH, ypea,
CepyMEH KpEaTHHWH, NMUKO4YHA KucenuHa; (3) Hutpokcua-ycwieH MRI ¢ mito-TEMPO karo pemoxc-cenzop 3a
ompeessiHe MPOMSIHATA B peJIOKC-cTaTyca Ha OGb0perute in Vivo; (4) MUKPOCKOITHS Ha XHCTOJIOTHYHH MpenapaTd ot
0p0peny; (5) onpenensHe HA aHTHOKCHAAHTCH KamaruTeT M HuBa Ha ROS B ThKaHHM XOMOTEHATH, C H3IIOJI3BaHE Ha
KOHBEHIIMOHAIHKU TecToBe iN Vitro. Hurpokcua-ycunenusr MRI curnan cnen umkextupane na mito-TEMPO B
OBOperUTe ce XapaKTepH3HMpa C: BHCOKAa WHTCH3MBHOCT M BB kHUBOT mpu CD MUIIKH, KOETO € IMOoKa3aTell 3a
OKHCIIUTEJICH KalmanuTeT Ha OBOpeyHHTe ThKaHM, cllaba MHTCH3MBHOCT M KPAaThK XKHUBOT mpu ND MHIIKH, KOETO
MOKa3Ba BHCOK PEAYIHpAaIl KalmaliTeT;, yMepeHa HHTCH3UBHOCT H OTHOCHUTEITHO KpPaTKO Bpeme Ha kuBoT npu CC
MHUIIKHATE, KOCTO IMOKa3Ba 3allUTeH e(eKT Ha mpernapara, MOHW)KABAaIll HUBATa Ha XoyiecTepos. JlaHHuTe Osxa
MOTBBPACHA Ha HW30JMpPaHW ThKaHHM TPoOM C KOHBEHIIMOHAIHW TecToBe. llpeamomarat ce, ue
XUTEPXOJIeCTePOIEMHUsATa HHAYIIUPA peaoKc-aucOananc B ObO0peruTe u TO3M MpoIeC MOXe 1a Oblle BU3yaIu3UpaH C
nomornra Ha MRI u mito-TEMPO kaTo penokc-4yBCTBUTEIIHA KOHTPACTHA COH/IA.

This study reports a non-invasive magnetic resonance imaging (MRI) of kidney dysfunction in mice, based on
the induction of redox-imbalance and oxidative stress in the renal tissues, using mito-TEMPO as redox-sensitive
contrast probe. Kidney dysfunction was triggered by hypercholesterolemia. The mice were divided in three groups:
(i) on normal diet (ND); (ii) on cholesterol diet (CD); (iii) on cholesterol plus cholestyramine diet (CC). After 15
weeks feeding, the mice were subjected to the following analyses: plasma cholesterol levels; serum test for renal
functionality; nitroxide-enhanced MRI of tissue redox-status in vivo; histochemical staining of tissue section to
visualize renal damage; evaluation of total antioxidant capacity and oxidative stress on isolated tissue specimens.
MRI signal of mito-TEMPO in the kidney was characterized by: high intensity and long life-time in CD mice,
indicating a high oxidative capacity of renal tissues; poor intensity and short life-time in ND mice, indicating a high
reducing capacity; moderate intensity and relatively short life-time in CC mice, indicating a protective effect of
lipid-lowering drug. The data were confirmed on isolated tissue specimens, using conventional tests. They suggest
that hypercholesterolemia induces redox-imbalance in kidney and this process could be visualized using MRI and
mito-TEMPO as a redox-sensitive contrast.
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22.  Lazarova D., S. Shibata, I. Ishii, G. Zlateva, Z. Zhelev, I. Aoki, R. Bakalova. Imaging of
redox-imbalance and oxidative stress in kidney in vivo, induced by dietary cholesterol,
Biotechnology and Biotechnological Equipment, 2019, 33(1), 294-301. IF=1.186

B HacrosmoTo M3cienBaHe € M3MON3BaH XUAPOo(GoOEeH HUTPOKCUACH pajyKall, MPOHHUKBAII Mpe3 KIeThYHATa
MeMOpana — Mito-TEMPO, 3a HeMHBa3MBHO BH3yaln3MpaHe Ha OhOpeuHa MUCOYHKIMS TPH MUIIKH, Oa3sHpaHa Ha
penokc-aucOanaHc W OKCHAATHBEH CTpec B OBbOpedHHTe THKaHH. brOpeuHara MucyHKIMS € Mpean3BUKaHa OT
XHIiepxosyiectepoiieMus. EkcriepuMeHTHTE ca OCHIIECTBEHU BBPXY TPU I'PYNH MUIIKH: Tpyna 1 — OTriIexIaHu Ha
HopManHa gueta (ND mumkn), rpyna 2 — Ha xonecteponsa auera (CD mumku), rpyna 3 — Ha XoJecTeposHa AueTa
IUIIOC, aHTWIMNHAEeMUuHus npenapat xonectupamuH (CC Mumku). MUIIKUTE Ha XOJECTPOJHA JUeTa ce
XapaKTepu3upaT ChC 3HAYUTEIHO MOBUIIEHM HHMBa Ha TOTaJleH XoJyiectepod u non-HDL-xomectepon B kpbBHaTa
I1a3Ma, KakTo M MOBHIIEHH CEPyMHH HMBA Ha ypesi B KPbBTa, MMKOYHA KHUCEJIMHA U KPEaTHHHH, B CPaBHEHHE C
MHIIKUTE Ha HOpMaiHa aueTa. [Ipu TperaTa rpyma >KHBOTHH — Ha XOJIECTPOJIHA AMETA U IMPHEMAIH XOJIECTHPaMHUH
ca PEeTUCTPHUPAHH JIEKO NMOBHIIECHH IIa3MEHH HMBa Ha o0mr xonectepon u HDL-xonecrepon, HO He 1 Ha non-HDL-
XOJIECTEPOJ, B CPaBHEHHME C MHIIKHTE Ha HopMaiHa auera. CepyMHHTE HUBAa Ha ypesra B KPbBTA, NMHKOYHA
kucennHa 1 kpeatuHuH npu CC Mumky ca paBHU Ha Te3u npu ND mumku. [Ipu rpynata MUIIKK Ha XOJIECTEpOJIHA
JveTa ce HabroaBa 3HAYMTENHO nosuimaBane Ha MRI curHana ciex MHXXEKTHpaHe Ha KOHTPAcTHAaTa CyOCTaHINSA
W 3alla3BaHe Ha CHI'HaJa, KOETO MOKa3Ba BUCOK OKHMCIMTENCH KalaluuTeT Ha ObOpeuHHuTe ThKaHW; MPH Tpyrnara Ha
3/IpaBUTE MUIIKH CE€ perucTpupa cinabo moBuiaBaHe W Obp30 u3dyezBane Ha MRI curnana, HEMOCPEACTBEHO Clel
umkektupane Ha mito-TEMPO, koeto Moxke ma ce 00sICHM C BHCOKaTa peaylMpaiia CIIOCOOHOCT Ha 3paBUTE
61)6peqH1/1 TbKaHU, YMEpPCHAa MHTCH3MBHOCT U OTHOCHUTCIIHO KPATHK KHUBOT INPU TpETaTa Ipyra XUBOTHU, KOCTO
MOKa3Ba 3alIMTHHUS e(eKT Ha AaHTWIMIUISMHYHHUS Iperapar Cpelly OKHCIUTENIHOTO YyBpexnaHe. [laHHuTe
IpeArosarar, 4¢ XHIepxoaecTepoIeMusTa MPEeU3BIKBa peIOKC-1ucOaTaHC 1 OKCHAATHBEH cTpec B ObOpennTe U
TO3M MPOILIEC MOXKE J1a ObJie BU3yalnu3upaH ¢ MOMoIITa Ha HUTpokcua-ycunen MRI, ¢ usnomnspane va mito-TEMPO
KaTO pe/IOKC-4yBCTBUTEIIHA KOHTPACTHA COHJIA.

We used a mitochondria-penetrating nitroxide, mito-TEMPO, as a contrast probe for imaging of kidney
dysfunction in mice, based on the redox-imbalance and oxidative stress in the renal tissues. Kidney dysfunction was
triggered by hypercholesterolemia. The mice were divided in three groups: (i) on normal diet (ND; control); (ii) on
cholesterol diet (CD); (iii) on cholesterol plus cholestyramine diet (CC). CD mice showed increased plasma levels
of total cholesterol and non- HDL-cholesterol, as well as increased serum levels of blood urea nitrogen, uric acid
and creatinine, compared to ND mice. CC mice showed slightly increased plasma levels of total cholesterol and
HDL-cholesterol, but not non-HDL-cholesterol, compared to ND mice. The serum levels of blood urea nitrogen,
uric acid and creatinine in CC mice were equal to those in ND mice. The MRI signal of mito-TEMPO in the kidneys
was characterized by: high intensity and long life-time in CD mice, indicating a high oxidative capacity of renal
tissues; poor intensity and short lifetime in ND mice, indicating a high reducing capacity of renal tissues; moderate
intensity and relatively short life-time in CC mice, which shows the protective effect of lipid-lowering agents
against oxidative damage. The data suggest that hypercholesterolemia induces redox-imbalance and oxidative stress
in kidneys and this process could be visualized using MRI and mito-TEMPO as a redox-sensitive contrast
substance.

23.  Zhelev Z., R. Bakalova, I. Aoki, D. Lazarova, T. Saga. Imaging of superoxide

generation in the dopaminergic area of the brain in Parkinson’s disease, using mito-TEMPO,
ASC Chem. Neurosci., 2013, 4(11), 1439-1445. 1F=4.210

HacTosmara cratus € mocBeTeHa Ha HOBa METOAMKA 3a BU3yalM3UpPAHE HA MPOIYKIMATA HA CYHNEPOKCHUIHU
panuKany B IoTTaMMHEpTUYHaTa o0acT Ha MO3bKa rpu Oosiectra Ha [lapkuHcoH. B ocHOBara Ha MeTo/a € petoKc-
IUKBIBT Ha HUTpOKCWIHMA nepuBarT MuTo-TEMPO, KoliTo mnpoHMKBa npe3 KpbBHO-MO3bYHATa Oapuepa,
KI€ThYHATA M MHUTOXOHApHATHaTa MeMOpaHM W ce xapakTepusupa ¢ Tl KOHTpacT 3a MarHUTHO-PE30HAHCHA
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tomorpadus (MRI). EkcniepuMeHTHTE ca npoBeleHN BbpXY MUIIKHU OT JuHusATa C5S6B1/6, pasnenenu B ABe rpynu —
3IpaBd M TpetupaHu ¢ 1-mermn-4-¢pennn-1,2,3,6-rerpaxunponupuaun  (MPTP). [lpu 3apaBuTe XKMBOTHH
HUTpoKcHA-ycuieHuaT MRI curnan e cpaBHMTenHO cnad M KpaTbK (BpeMe Ha HONYKHBOT~40 cek.;
npoabkuTenHocT~80 cek.). [IpodunbT Ha XMcTOrpamMHTe TOKa3Ba, Ye 37paBUTE MO3BYHH THKAaHH MMaT BHCOKa
penyuupama crnocodHoct mo otHomreHue Ha MuTo-TEMPO. Ilpu MPTP-tpertmpanute MHIIKH, HUTPOKCHI-
ycunerusaT MRI cursai e cuineH U npoabDKUTENeH (BpeMe Ha TOXYXHBOT >20 MUH.; IPOXBIDKATEIHOCT >20 MUH.),
0CO0CHO B JOIMAMHHEPTHYHHUTE 00IAaCTH Ha MO3bKa. XHCTOIPAaMHTE MOKa3BaT BHCOKA OKHCIUTEIHA aKTUBHOCT Ha
JIONIaMUHEpTUYHUTEe ThKaHU Ha MPTP-Tpetupanute mumku. Te3u pe3ynaTatu ca JUPEKTHO JOKAa3aTENICTBO, BbPXY
WHTaKTHU XHUBOTHH, Y€ CYNEPOKCUAHUIT pajyKall € INIaBeH HHAYKTOP /WM MEIUAaTOp 332 HEBPOJCTCHEPATHBHUTE
yBpexkaaHus mpu Oonectta Ha IlapkuHCOH. BHCOKHMST OKMCIHTENEH KamanuTeT Ha MO3BYHUTE THKAHU IIPU
GosiectTa Ha [TapKUHCOH € OTBBPJCH U C KOHBEHIIMOHAIHM TECTOBE HA U30JMPAaHU ThKaHHU MperapaTH 3a OLeHKa
Ha HuBata Ha ROS/RNS u ToTajeH aHTHOKCHAAHTEH KamaluTeT.

We report a new methodology for direct visualization of superoxide production in the dopaminergic area of the
brain in Parkinson’s disease, based on the redox cycle of mito-TEMPO, a blood-brain barrier-, cell-, and
mitochondria-penetrating nitroxide derivative with superoxide scavenging properties and T, magnetic resonance
imaging (MRI) contrast. The experiments were conducted on healthy and 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP)- treated mice. In healthy mice, the nitroxide-enhanced MRI signal was weak and short-
lived (half-life ~ 40 s; duration ~ 80 s). The profile of the histograms indicated a high reducing activity of normal
brain tissues against mito-TEMPO. In MPTP-treated mice, the nitroxide-enhanced MRI signal was strong and long-
lived (half-life>20 min; duration>20 min), especially in the dopaminergic area of the brain. The histograms
indicated a high oxidative activity in dopaminergic tissues of MPTP-treated mice. The results show directly, on
intact mammals, that superoxide is a major inducer and/or mediator of neurodegenerative damage in Parkinson’s
disease. The high oxidative status of brain tissue in Parkinson’s disease was also confirmed on isolated tissue
specimens, using total reducing capacity assay and ROS/RNS assay.

24. Ivanova D., R. Bakalova, D. Lazarova, V. Gadjeva, Z. Zhelev. The impact of reactive
oxygen species on anticancer therapeutic strategies, Adv. Clin. Exp. Med., 2013, 22(6), 899-908.
IF=0.333

Han SO-roguiiHusT ONMMT B M3y4yaBaHe HAa aKTUBHHUTE (OPMU Ha KHCIOPOJA M TAXHOTO OTHOLIEHHE KbM
OuostorusATa ¥ MEAMIIMHATA TI0Ka3Ba, Y€ HOPMAJIHHUTE 3APaBHU KICTKH Ha 0O3alfHHUIUTE ce XapaKTepH3HpaT ¢ HUCKO
HUBO Ha akTHBHUTE (hopmu Ha kuciopoaa (ROS) u nmocrosiHHO (pedepeHTHO) HMBO HA PEAYIMPAIH SKBUBAJICHTH.
TpaitHoTo moBumaBane Ha ROS HaJ KpUTHYHOTO HUBO BOJH JO NMOCTOSTHEH OKCHUIATHUBEH CTPeC B KIeTkuTe. Tosa
MOJKE J1a IPUYMHU HECTAaOMIHOCT HAa F€HOMa M MYTAaIlMH, KOUTO ca OTTOBOPHHM 3a aJanTalisiTa Ha KJIETKUTE KbM
OKCHJaTHBEH CTPEC U TAXHOTO ouensaBaHe. Ha cBoil pen Te3sw MyTanuu MOrar Ja NPOBOKUPAT 3JI0KAYECTBEHO
3abossBane. OOmonpuero e, ye 6anaHchT Mexxay ROS m penynupamure eKBUBAJICHTH B KIETKUTE M THKaHUTE
ompenens TexHUsA penokc-craTyc. OleHKara Ha peJoKc-CTaTyca Ha TBKAHUTE KMMa TOISIM IMOTEHLHUAll IpH
JMarHOCTHKaTa Ha OHKOJIOTMYHM 3a00JISIBaHMWS, KaKTO M IIEPCIIEKTHBH IPHU aHTHUpaKoBaTa Tepamus U OM Moria
3HAQYUTENIHO Jla JOIpUHECE 3a IIAaHMPAHETO HA MOJAXOAALIO JIEUEHHE U 3a MOBHIIABAHE KaueCTBOTO HA JKHUBOT Ha
nanueHTHTe. KOHBEHIMOHANHATAa TepameBTHYHA CTpAaTerWs Ce OCHOBaBa Ha JIEKapCTBA, KOWTO YBEIWYaBaT
reaepupanero Ha ROS u mHAymmpaT amomnTo3a B pakoBHTE KIETKH. 103 TepameBTHYEH MOAXOJ] obade, nma
CEpHO3HM HEJIOCTaThIM, KOHTO Ce M3pa3siBa B MpOsBATA HA PA3INYHU CTPAaHUIHU €(DEeKTH B HOpMAIHHU (HEPAKOBH)
ThKaHW. Hacrosmmsar o0030p omncBa OCHOBHTE Ha OHOJOTHATA HAa CBOOOJHWTE PAAWKAIN B KaHIEpOTEHE3aTa.
ABTOpHUTE aKLIEHTHPAT BHPXY Pa3IUIHHUSA PEIOKC-CTATyC, C KOMTO ce XapakTepu3UpaT HOPMAJIHHUTE M PAKOBHTE
KJIIETKH, KOETO MO3BOJIsIBA U3MOI3BAHETO HA TO3U MOKA3aTesl KaTO HOB TEPANeBTUUYEH TapreT. ABTOPUTE, CHIIO Taka
o4yepTaBaT HIKOM HACOKHM 3a pa3pabOTBaHETO Ha oOelaBally TepareBTUYHN CTPAaTEerHy, Ha 0a3a Ha peryianusiTa Ha
peloKC-CUIHANIM3aIMATa ¢ TOMOIITa Ha KoMOWHMpaHa Tepanus. O030pbT € NMpeaHa3HaueH 3a MIMPOKa YUTaTeICKa
AyAMTOPHS — OT HECHELMAIIMCTH JI0 M3CJIEA0BaTeNN B 001acTTa Ha OMOXMMHMATA Ha OHKOJIOTUYHHUTE 3a00JIsIBaHUS U
(apmanmsira.
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Over 50 years of experience in free radical biology and medicine shows that normal cells of healthy mammals
are characterized by a low steady-state level of reactive oxygen species (ROS) and a constant (reference) level of
reducing equivalents. A lasting increase of ROS above the critical level leads to permanent oxidative stress in the
cells. This could cause genomic instability and mutations, which are responsible for adaptation of cells to oxidative
stress and their survival in an oxidative environment. In turn, these events could provoke malignancy. It is widely
accepted that the balance between ROS and reducing equivalents in cells and tissues determines their redox status.
The evaluation of tissue redox status has great diagnostic potential in cancer, as well as prognostic potential for
cancer therapy, and could significantly contribute to the planning of appropriate treatment and to increasing the
patients’ quality of life. The conventional therapeutic strategy is based on drugs that increase ROS generation and
induce apoptosis in cancer cells. However, this therapeutic approach has serious disadvantages: the expression of
various toxic side effects in normal (non-cancer) tissues. The current review describes the basics of free radical
biology in carcinogenesis. The authors emphasize the different redox status of normal and cancer cells, which
permits the use of this parameter as a new therapeutic target. The authors also outline some directions for the
development of promising therapeutic strategies based on the regulation of redox signaling using combined therapy.
The review is intended for a broad readership — from non-specialists to researchers in the field of cancer
biochemistry and pharmacy.
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. Iyoankanuu B HepedepupaHu CIMCAHUS C HAYYHO pelleH3upaHe.

(nyoruxayuu u3evH oucepmayuorner mpyo 3a npuooousare na OHC “0doxmop”)

25. Xamxunexko I'., J. JlazapoBa, Il. I'emoB, I'. 3nateBa, P. bakanosa, JI. Cnacos
ExcniepumeHTaneH MoJiell 3a pEerucTpupane Ha ThKaHHUS PEIOKC-CTaTyC B JONaMHHEPrUYHaTa
o0lacT Ha MO3bKa C MarHUTHO-pe3oHaHcHa Tomorpadus, [omumuuk Ha Coduiickus
yauBepcuteT “C. KimumenTt Oxpuncku‘, Menuuuncku dakynrert, 2015, 1, 174-185.

HacTrosmara cTatus € mocBeTeHa Ha HOBA METOAMKA 3a BU3yalIM3UPAaHE HA MPOLYKLIMATA HA CYNEPOKCHUIHU
payKany B JOMAaMUHEPTUYHATa 00JacT Ha MO3bKa Ipu OonectTa Ha [lapkuHCcOH. B ocHOBaTa Ha MeTOna € peloKe-
UUKBJIBT HA HATPOKCUITHES AepuBaT Mito-TEMPO, koliTo MpOHKUKBa Mpe3 KPhbBHO-MO3bYHATA Dapuepa, KJIeThuHaTa
¥ MUTOXOH/pHanHaTa MeMOpanu u ce xapaktepusupa ¢ MRI T; konTpact. ExcriepuMenTHTE ca NpOBEAECHU BBPXY
Mumkn ot juHuATa C56Bl/6, pasmeneHun B aBe Tpymu — 3ApaBH M TpeTHpaHU ¢ 1-mertmn-4-¢enmin-1,2,3,6-
terpaxuaponupuaud (MPTP). IIpu 3apaBuTe >KUBOTHU HUTpOKCHUI-ycuieHUIT MRI curnan e cpaBHUTENIHO cnab u
KpaTbk (BpeMe Ha moiyxuBoT~40 cek.; mporbipkutenHoct~80 cek.). [IpodunbT Ha XucTOrpaMuTe NOKa3Ba, 4ye
3paBUTE MO3bUHHM ThKAHM UMAT BHCOKA PEAyLHpalla ClIoCOOHOCT Mo oTHomeHue Ha Mito-TEMPO. Ilpu MPTP-
TpPEeTUPAaHUTE MUILIKH, HUTPOKCUA-ycuiaeHuAT MRI curnan e cuneH u npoabDKUTENeH (BpeMe Ha MOIyX HUBOT >20
MHH.; IPOJBIDKUTEIHOCT >20 MUH.), 0COOEHO B JIONIAMHHEPIUYHUTE 00JIaCTH HAa MO3bKa. XHCTOIPaMUTE MOKa3BaT
BHUCOKA OKUCIIUTEIIHA aKTHBHOCT Ha JOMaMUHEprWYHHUTe TbKaHW Ha MPTP-tpetnpanure mumku. Te3u pesyaratu
ca JUPEKTHO J0Ka3aTeICTBO, BbPXY MHTAKTHHU JKUBOTHH, Y€ CYNEPOKCHUAHUAT PaAHKal € TJIaBeH WHAYKTOp W/HIH
MEINaTop 32 HEBPOAETCHEPATUBHAUTE YBPE)KAAHUs Npu OonectTa Ha [TapKkuHCOH.

We report a new methodology for direct visualization of superoxide production in the dopaminergic area of the
brain in Parkinson’s disease, based on redox cycle of mito-TEMPO - a blood-brain barrier-, cell-, and
mitochondria-penetrating nitroxide derivative with superoxide scavenging properties and T1 magnetic resonance
imaging (MRI) contrast. The experiments were conducted on healthy and 1-Methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP)-treated mice. In healthy mice, the nitroxide-enhanced MRI signal was weak and short-
lived (half-life ~40 sec; duration ~80 sec). The profile of the histograms indicated a high reducing activity of normal
brain tissues against mito-TEMPO. In MPTP-treated mice, the nitroxide-enhanced MRI signal was strong and long-
lived (half-life>20 min; duration>20 min), especially in the dopaminergic area of the brain. The histograms
indicated a high oxidative activity in dopaminergic tissues of MPTP-treated mice. The results approve directly, on
intact mammals, that superoxide is a major inducer and/or mediator of neurodegenerative damage in Parkinson’s
disease.

26. Mihailova G., M. Velitchkova, V. Doltchinkova, D. Lazarova, K. Georgieva.
Photosynthetic characteristics of the resurrection plant Haberlea Rhodopensis from two habitats,
Genetics and Plant Physiology, 2015, 5(1), 74-85.

WscnenBann ca (OTOCHHTETHYHHTE XapaKTepUCTUKH Ha pactrenuero Haberlea rhodopensis or ase
MectooOutanus B 3ananaute Pomomu (B paiionure Ha Tpurpan n YymaHute MocToBe). Bhpeku ye, pacTeHUsITa OT
JIBET€ MECTOOOHMTAHUs ca OWIM W3JIOKEHU Ha CIBHIIC IPE3 YacT OT JCHSA, JINCTaTa MM ca OMIN MOP(OIOTUIHO
NoJOOHM Ha TE3W Ha CeHUYecTHTe pacteHus. [Ipw 3acymaBaHe ce HWHIYIUpAT YBpPEXKIAHHWS Ha IENOCTTa Ha
MeMOpaHaTa, KOUTO Ce XapaKTepU3UpaT ¢ U3THYAHE Ha CICKTPOIUTH U JIMITUIHA IEPOKCHIALINS.

®doTOXMMHUYHATA AKTUBHOCT, paslpelelicHHeT0 Ha CHEpPrusra Mexjay aBere (QoTocucteMu U
(DU3MKOXMMHUYHUTE CBONCTBA HAa THIAKOMAHATE MEMOpaHHM ca OICHEHH 4Ype3 HM3MEpPBaHHS Ha XJIOPOQHIHA
dbnyopecuentusi, 77K dayopecuennus nu mMukpoenekrpodopesa. Oprannsanusara Ha komiuiekcute OCI-CCKI u
OCII-CCKII u pasnpenencHUETO Ha SHEPTHATA MEXIY TSIX Ca CXOAHH MPH THIAKOWIWTE, H30JUPAHU OT HAITBJIHO
XHUIIPAaTUPAaHU pacTeHHs OT OBeTe Mectoobmuranms — Tpurpaxg u Uyaante moctoBe. Ilpu 3acymasane mo 8% RWC

20



ac. 1-p Jdecucanasa Aupu Jlazaposa PE3IOMETA HA HAYYHHU TPYJIOBE

cvotHomeHneto F735/F685, mpu Bp30yxmane ¢ 472 nm (chl b), ocraBa mouTn HEMPOMEHEHO B THIAKOUAHHTE
MeMmOpanu or UygHWTe MOCTOBE, JOKATO 3HAYMTEIHO HaMallsiBa B THJIAKOMIHHTE MeMOpaHu oT Tpwurpan.
TunakonguuTe MeMOpaHu oT UyaHUTE MOCTOBE IIOKa3BaT [O-MAJIKO NMPOMEHHU B Pa3NpEAEICHHETO Ha CHEprHsTa
MEXay JBeTe (OTOCHCTEMH B OTTOBOP Ha JexuiapartauusaTa. MHAynupaHuTe OT IexXuiaparanusaTa MOAu(UKanuu
(u3THYaHe Ha ENEKTPOJIMTH, JHIKIHA MEPOKCHUIANWS U IUTBTHOCT Ha TMOBBPXHOCTHHS 3apsa Ha MemOpaHara) B
THJIAKOWIHUTE MEMOPaHH Ha pacTeHHUATa OT TpUrpaj ca mo-CHIHO H3Pa3eHH.

The photosynthetic characteristics of Haberlea rhodopensis plants from two habitats in Western Rhodope
Mountain (in the regions of Trigrad and Wonderful bridges) were studied. Although the plants from both habitats
were exposed to sun during part of the day, their leaves were morphologically similar to those of shade plants. The
desiccation-induced damages on membrane integrity were characterized by electrolyte leakage and lipid
peroxidation.

Photochemical activity, energy distribution between the two photosystems and physicochemical properties of
thylakoid membranes were estimated by means of chlorophyll fluorescence, 77K fluorescence and particle
microelectrophoresis measurements. The mutual organization of PSI-LHCI and PSII-LHCII complexes and
spillover between them were similar in thylakoids isolated from well-hydrated plants from Trigrad and Wonderful
bridges. Under desiccation up to 8% RWC the F735/F685 ratio at excitation with 472 nm (chl b) remained almost
unchanged in thylakoid membranes from Wonderful bridges while it decreased considerably in thylakoid
membranes from Trigrad. The thylakoid membranes from Wonderful bridges showed a less alteration in energy
distribution between both photosystems in response to dehydration. Dehydration induced stronger modifications in
thylakoid membranes of plants from Trigrad, expressed by higher electrolyte leakage, lipid peroxidation and
membrane surface charge density.

27.  Tsankova E., D. Lazarova, A. Tsanova, Ts. Marinova, P. Jotovski, Iv. Minkov, G.
Zlateva. Application of innovation methods at foreign students in medicine for optimization of
learning process in pre-clinical education, Trakia Journal of Sciences, 2010, 8, Suppl. 3, 373-
375.

HEJI: Lenra Ha TOBa W3CiemBaHE € Ja MPOCIEAH HEOOXOAMMOCTTa OT Ch3JAaBaHE HA TEPMHHOJIOTHYCH
CIPAaBOYHHK Ha OBITapckKH ¥ aHIVIMACKH €3WK, BKIIOYHTEIHO TEPMUHH U (Ppa3H, YecTO CpeIIaHd B
CIeNHANM3NpaHaTa JIATepaTypa. Te3n TepMuUHH u (pa3u TpsOBa na ObAaT OOSCHEHH JIECHO, MO HM3UYepIaTeNicH
HauMH, 0e3 Ja ce HaMalsBaT TIXHAaTa HayyHa CTOWHOCT, B YacT OT HM3y4YaBaHUTE NOKIMHUYHU JUCIIUILIINHH:
buosnorust Ha yoBeka, L{utonorus u Xuctosnorus, ®usuka, buodusuka, Xumus, Bruoxumust 1 AHATOMESI Ha YOBEKa.

METO/MN: IIpoBeneHo € aHOHUMHO MPOYYBAHE CPEN UYXKAESCTPAaHHH CTYIEHTH, OTHOCHO HEOOXOIUMOCTTA OT
Ch3/1aBaHe HAa TEPMHUHOJOTHYEH CIPABOYHUK HAa OBIATAPCKU M AHTIHMICKU €3WK W MPEANOYUTaHO odopmiieHue Ha
oOpa3oBaTeneH HapbYHUK.

PE3VYJITATU: IloBedeTo OT CTYACHTUTE OA0OPSBAT HIEsATa 3a Ch3/IaBaHE HAa TaKbB HAPHYHUK, HAMUAPAUKH IO
3a 0JIE3€H P YCBOSIBAHE HA 3HAHMSTA [0 NMPEAKIMHUYHUTE TUCIUIUINHY.

3AKIIIOYEHHS: Bb3 ocHOBa Ha aHajlu3a Ha NEJarorMYecKdsl eKCIEPUMEHT, MOXKE Ja Ce 3aKiouM, 4e
pe3yaTaTuTe OT AaHKETHTE HAITBIHO CHOTBETCTBAT HA NMPSKOTO HAOJIOICHHE HA IMPEMOJaBaTeNIUTe MO pPa3IMIHHUTE
JUCHUTUIMHU W 3aTBBPKIABAT MHEHHETO WM, OTHOCHO HEOOXOIMMOCTTa OT Ch3JaBaHE HAa TaKbB HAPBYHUK U
Mpujiarane Ha JOIBJIHUTEHN (HOpMH HA OOyUYeHHeE.

PURPOSE: Purpose of this study is to follow the necessity of creation of terminological reference book in
Bulgarian and English language, including terms and phrases, common in the specialized literature.These terms and
phrases have to be explained easily in comprehensive way, without reducing their scientific value, in part of the
studied pre-clinical disciplines: human biology, cytology and histology, physics and biophysics, chemistry and
biochemistry, and human anatomy.

METHODS: Anonymous inquiry was conducted among foreign students, regarding necessity of creation of
terminological reference book in Bulgarian and English language and preferred design of educative handbook.
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RESULTS: Most of the students approve the idea of creating such handbook, finding it useful in assimilation
of knowledge in pre-clinical disciplines.

CONCLUSIONS: Based on the analysis of the pedagogical experiment, it could be concluded that inquiry
results completely match the direct observation of lecturers in different disciplines and strengthen their opinion
regarding the need of creating such handbook and implementation of additional forms of education.

28. Jlazaposa /I., B. I'etroB, M. I'ypmanoBa, P. bakanosa, P. Crpacep, B. ['onues. Ouenka
CbhCTOSIHUETO Ha (DOTOCHHTETHYHUS amapar cliel] TPeTUpaHe C MHXMOUTOPU Ha EJIEKTPOHHUS
tpaucnopt, Proceedings of the 20th Anniversary International Scientific Conference — Natural &
Mathematical science, Stara Zagora, 2010, 4, 1-6.

Lenrta Ha npeacTaBeHaTa paboTa € a ce TMarHOCTULNPA ChCTOSHUETO Ha eNEKTPOH-TPAHCIIOPTHUTE BEPHTH iN
ViVO Ha pacTeHusl, IIOJUTOKEHH Ha IeHCTBHE HA MHXUOUTOPH Ha €JICKTPOHHUS TPAHCIIOPT.

3a aHanu3 Ha MHIYKIMOHHUTE NPEXOAU Ha XJOopoduiHaTa (IyopecueHLUs € U3noisBaH (uyopumerbp M-
PEA (Multifunctional Plant Efficiency Analyzer), KOWTO € NpOTOTHUII, YHHKaJEH 1O POJa CH, MO3BOJISABAL] Ha
HEOTKBCHAT JIHNCT OT IBUIO pacTeHHE Ja ce HM3MepBaT HMHAYKIHMOHHH KHHETHMKH Ha Obp3ata u 3abaBeHaTa
xjopoduIHa GIyopecueHIys 1 0 MOLYJIUPAHOTO cBeTopasceiiBane npu 820 nm aa ce oXapakTepH3UpaT pa3IudHu
y4acThIM Ha (OTOCHHTCTHYHATA ENICKTPOH-TPAHCIIOPTHATA Bepura, B yacTHOcT Ha P700. Pesynrarture maBat
BB3MOXKHOCT 3a KauyecTBeHa OlleHKa Ha mnpoMeHutre B ®CA in Vivo, B pacTeHHs, TPETHPaHH C XepOWLMIH.
Peructpupar ce eJHOBPEMECHHHM HM3MEHHUS B DPA3NMYHH KOMIIOHEHTH Ha (OTOCHHTETHYHATA BEpHUra, KOETO HH
HO3BOJISIBA NIPEU3HO 13 aHATIM3UpPaMe BIMSIHHETO Ha NPUIOKCHUTE eK30TCHHH XUMUYHH arcHTH.

Main purpose of this paper is to diagnose the condition of electron-transport chains of plants in vivo, exposed
to inhibitors of electron transport.

For analyses of induction transitions of chlorophyll fluorescence is used fluorimeter M-PEA (Multifunctional
Plant Efficiency Analyzer), which is an unique prototype, allowing on not cut-off leaf to be measured induction
kinetics of fast and delayed chlorophyll fluorescence and by modulated light reflection at 820 nm to be
characterized different parts of photosynthetic electron-transport chain, particularly P700. Results provide
opportunity for quality evaluation of changes in PSA in vivo, in plants treated with herbicides. Simultaneous
changes in different components of photosynthetic chain are registered, which allow us precise analyses of influence
of applied exogenous chemical agents.

29. Jlazapoma J[l., M. TI'ypmanoma, [JI. J[xwisaoB, B. Tommes. W3mon3Bane Ha
JTyMHHECIIEHTHUTE Xapaktepuctuku Ha DC2 3a oreHka JUHAMUKaTa HAa BOJHUSA CTpPEC MpHU
pacrenus, Proceedings of the International Science Conference "Economics and Society
development on the Base of Knowledge — Medical Biology Studies”, Stara Zagora, 2009, 3, 72-
77.

Hwuckara BiaxHOCT € €IHUH OT OCHOBHMUTEC q)aKTOpI/I Ha cp€aara, orpaHuyaBaliy pacTekKa W Pa3BUTHUETO Ha
pactenuero. [Ipu qocTuraHe Ha KPUTUYHU CTOMHOCTH HA JIMCTEH BOJCH Ae(PUIUT, HOTOCHHTCTHYHHST KalalluTeT
Ha moBedero C3 pacreHus ce TOHIDKaBa. JIYMHHECIICHTHHUTE METOIU, KOWTO ca HEISCTPYKTHBHU W BHCOKO
YYBCTBUTEHHU [0 CBOSTA CHIHOCT, Ca MOJIXO/IAIH 3a MPOCIIEIABaHe PEAKI[MUTE HA U3CIIeBaHUTEe 0OEKTH iN VIVO B
YCIIOBHS Ha CHJICH CTpec. Bp3MOKHOCT 3a oneHKa Ha (QyHKIHOHAIHOTO cherosiHue Ha DOCII B ycinoBus Ha BojeH
CTpec € MPOCIeIsIBaHEeTO Ha XJopodriiHaTa BapuaOHiIHa (IIyopecleHIHs - BHICOKOYYBCTBUTENICH U MHPOPMATHBCH
METO/I, TO3BOJIABALIL JIa CE MMOJy4r Gorata HHPOPMAIHs 3a pasinuHu Xapakrepuctukd Ha @CA B in ViVo ycioBust.

MHurepec mpencrapisBa JUHAMUKaTa Ha IPEX0oJa OT HOPMAJIHO OBJIAYKHEHO CHCTOSIHUE KbM 3aCYyILEHO, IIPU
pacTteHusi ¢ pa3inu4Ho (MOJIEIIHO) MOBE/ICHHE 10 OTHOLICHUE HA 3aCyIIABAHETO — OT €JJHa CTPaHa Ca HETOJIEPAaHTHUTE
kbM BojieH ctpec (Plectranthus sp. u Chirita sp.), a oT aqpyra — aBe Tpynu TojiepaHTHH — XoMeoxjopodwurau (HDT),
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Haberlea rhodopensis u noiikunoxnopoduiaau (PDT), Craterostigma plantagineum. Bbs3 ocHoBa Ha TMOydeHUTE
pe3yaTaTd MOXe Ja Cce Kaxe, ue B IpylnaTa Ha HETOJEpaHTHUTE pacTeHus Ao okoio 40% nexupaparaius,
HEJOCTHI'BT Ha BOJA, HE BOJIU [0 IPOMEHHM Ha (HOTOCHHTETHYHUTE Xapakrepuctuku. Mexny 40% u 80% wnma
MPOTOPIMOHAIHO HaMAJISIBaHE Ha (JOTOCHMHTETUYHATA aKTUBHOCT 110 BCUYKHU M3CJIEIBaHU MapaMeTpH, HabJIro1aBa ce
nnaktuauus Ha OCII, 3acsaramia 6post Ha akTuBHUTE PLI, ynaBsHeTo Ha eHeprus u HeliHus npeHoc kbM PLI. B To3u
MHTEPBAJI BEPOSITHO OIIE HAMA NMPOMEHH Ha XUMHYIHMA cbcTaB HAa PCA — aHTEHHHTE KOMIUICKCH BCE OIIE HE ca
Jerpaaupany, HO Moxe 0 ca KoH(popMmarmoHHO u3MeHeHH. [Ipu BomeH neduuur Hax 80% ps3KO HaMamsBaT
BCHUKH TTapaMeTpH, KOETO € CBHIPOBOJICHO C M3MCHEHHE Ha AHTCHHHUTE KOMIUICKCH, Opost Ha aktuBHHUTE PLI m
IbpPBUYHATA (DOTOXMMHYHA pPEaKkys, T.e. IPH PACTCHHS EBOJIIOLMOHHO HENPHUCIOCOOEHH KBM BB3CTAHOBSIBAHE,
ctpecoBoTo yBpexknane Ha ®CA HacTpmBa MHOTO 10-0aBHO, HO HeoOparumo. Ilpu aHanm3 Ha pe3ynTaTuTe,
OTYETEHU NPU TOJIEPAHTHU KbM BOJAEH CTpec pacTeHus ce 3abensa3a, ue @CA pearupa ocTpo eiBa Npu JOCTHraHe
Ha KPUTHYHHM CTOMHOCTH Ha BoJeH neduuut. Ciiel NpOABIDKUTENCH IEPHOJ Ha HENOIMBaHEe ce HaOo1aBa psi3bK
npexoJ]] B paMKHTe Ha eAHO AeHoHomue orT HatuBeH PCA, HemoauduIMpaH OT BOJHHS NEPHULUT, KbM H3LSIIO
uHakTHBHpaH. CBIIOTO ce MpocieAsBa IpH peXUApaTHpaHe Ha pacTeHueTo. VMIMEHHO OT MpocieAsBaHe Ha
JMHAMUKATA TIPOJINYABa PEAKIMATA Ha TPUTE BHUA PACTCHUS U3CICABAHH iN VivO.

B 3axiioueHne Moxe z1a ce Kaxke, 4e IMOJyIeHUTE TyMHHECIICHTHH MapaMeTpH ca OCTAThYHO MH(POPMATHBHU
Y TSAXHOTO M3IOJI3BAaHE 32 OLICHKA HA BOJCH CTPeC B iN VIVO CHCTEMH, HAMUPA MIPUIIOKEHHE.

Low humidity is one of the basic environmental factors, limiting plant growth. Reaching critical values of
water deficit, photosynthetic capacity of most C3 plants is reduced. Luminescent methods, which are non-
destructive and high sensitive, are proper for evaluation the reactions of plants in vivo under water stress.
Chlorophyll variable fluorescence (that is high-sensitive and informative method for in vivo analysis of
photosynthetic machinery), provides an opportunity for rating functional status of Photosystem Il (PSII) under water
stress.

Transitional dynamics from watered to dry state in plants with different (model) behavior towards desiccation
was investigated in desiccation-sensitive (Plectranthus sp. and Chirita sp.) and homoiochlorophyllous desiccation-
tolerant (HDT) Haberlea rhodopensis and poikilochlorophyllous desiccation-tolerant (PDT) Craterostigma
plantagineum. Our results indicate that in desiccation-sensitive plants water deficit about 40% do not affect
photosynthesis (PS). During drying of the plants up to 40% — 80% PS activity decrease proportionally in all
measured parameters and results in inactivation in PSII, expressed in reducing of number of active reaction centers.
Water deficit over 80% leads to sharp decrease of all parameters, which is related to modification in antenna
complexes and irreversible damages. In desiccation-tolerant plants, the changes in PS are visible when water deficit
reaches critical values, and after rehydratation, complete recovery of PS is registered.

We can conclude that luminescent parameters are informative and their application for evaluation of water
stress in vivo is proper.

(nyoruxayuu 6v6 8pwv3Ka ¢ oucepmauuoner mpyo 3a npuooousare na OHC “ooxmop”)

30. bakanosa P., JI. Jlazaposa, I'. 3nareBa, XK. XKenes, JI. Cnacos, . Aoku. Busyanuzamus
U CBPBXIIPOJAYKLHUS HA CYNEPOKCUIHU pPATUKAIM B JKUBU KIETKHM U HUAPOKCHU]IU, YCUIIBAIIU
MarHUTHOPE30HACHH H300paXeHUS] — HOB TIOTJEA B MOJICKYJISSPHUTE MEXaHW3MH Ha
¢yuknuonanauss MRI, T'ogumank Ha Coduiicku yHuBepcuter “C. Kmmument Oxpuncku®,
Meaumuacku dakynrtet, 2017, 2, 123-134.

B macrosdmiara cratus ca NpPEeACTaBEHM PE3YITATH 3a PONATA HA CYNEPOKCHIHHUS pajWKal B yCHIBAHE Ha
KoHTpacTa B T1- MarHuTHO-pe3oHaHCHU u300paxenns (MRI) Ha )XUBHU KIETKH U MOZIEITHH CUCTEMH — B IPUCHCTBUE
M OTCHCTBHE Ha HUAPOKCHIM (KOHTPACTHH BEIECTBA), KATO PE3yATaT OT HaMaJIIBaHE HA PENaKCAI[MOHHOTO BpeMe
Tl.

CBpBXIIPONYKIMATA HAa CYNEPOKCHIHM DaJMKalId B JKUBU KIETKM Oellle MHAyLHpaHa 4ype3 TpPeTHpaHe ¢
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poreHoH (mHxuOuTOp Ha Kommekc I Ha MHTOXOHApUanHaTa AMXaTeNHAa BEpUra) U 2-METOKCHU €CTPaauoN
(uaxuOuTOp Ha cynepokcun aucmyrasata)(2-ME/Rot). MPI nzcnenBanusra 6sixa nposenenu Ha 7T MPI anapar (na
¢danTomu). CBpbpXmpoaykuusta Ha cymepokcun B 2-ME/Rot-tpetupanute KieTkH Oelmie MOTBbPACHA 4Ypes3
KOHBCHIIMOHAJICH AUXUAPOCTHINEB TECT. B MpHCHCTBHE HA HUTPOKCHAHU coHau (Mito-TEMPO), HHTEH3UTETHT HA
MPI-curnana B 2-ME/Rot-tperupanute kinerku Oeme ~30-40% M0-BUCOK, B CpPaBHEHHE C TO3U B HETPETHPAHUTE
KJIETKH WIN KJIETBYHHU KynTypu. B Momennu cucremu (6e3 KieTkn) Oemie ycTaHOBEHO, Y€ CYNEpOKCHUIBT, HO HE U
BOJIOPOJHISIT MIEPOKCHI, TIOBUIIaBAa UHTEH3UTeTa Ha Ti-KoHTpacTHHS MPI curran ma muto-TEMPO. OcBen ToBa
CYIIEpOKCHIBT Bh3cTaHOBsBa MPI koHTpacTa B T1-m300pakenne Ha MitoTEMPOH — HekoHTpacTeH (InaMarHuTeH)
anasor Ha Mito-TEMPO.

Pesynrature oT Tazm paboTa OTKpPHBAT OTJACIHO HANpaBJICHWE 3a HM3CIECIBAHE HA HOBH BB3MOXKHOCTH BHB
¢ynknronanaus MPIl — nerexTupane Ha MeTaOONUTHA aKTUBHOCT NPU CBPBXIIPOMYKIHUS HA CYNEPOKCHI, KAKTO U
IpY HapyIIeHUs Ha OanaHca MeXIy CYNepOKCHAa U BOJOPOIHUS NEPOKCHU] — €AUH MHOTO Ba)KEH MEXAHU3BM IIPU
U3SICHABAHE Ha (HUHUTE MOJIEKYJIHM MEXaHM3MH 3a peryjauus NOpd MHOTO MNaTOJOTMYHM Tpouecd (Harp.
KaHI[eporeHe3a, HeBpoAereHepanus, aTepockiepo3a, Bb3NajJeHus U Ap.). Busyanuzanusata Ha MUTOXOHApHATHATA
aKTHMBHOCT B pEaJlHO BpeMe MOXe Aa ObJe pellaBalia 3a H3sSCHSIBaHE Ha MOJICKYJIHHTE MEXaHHU3MH IpH
¢ynknuonanaus MP| B Heroara Hal-IIMPOKO HpHeTa ASHUHUIMA — METOX 3a M3CJIEIBAHE HAa BPB3KAaTa MEXKIY
1epeOpaTHist KPBBEH TOK M HEPBHATA aKTUBHOCT.

Here we report that superoxide radical is involved in the enhancement of T,-weighted magnetic resonance
imaging (MRI) contrast in living cells and model systems — in the absence and presence of nitroxides as contrast
substances, due to the effect of T, shortening.

An overproduction of superoxide in living cells was induced by treatment with rotenone (an inhibitor of
Complex-1 of the mitochondrial respiratory chain) and 2-methoxyestradiol (an inhibitor of superoxide dismutase)(2-
ME/Rot). The MRI measurements were performed on 7T MRI (on phantoms). The overproduction of superoxide in
2-ME/Rot-treated cells was confirmed by a conventional dihydroethidium-test. In the presence of nitroxide probe
(mito-TEMPO), the intensity of MRI signal in 2-ME/Rot-treated cells was ~30-40% higher, in comparison with that
in non-treated cells or culture media. In model (cell-free) systems, we observed that superoxide, but not hydrogen
peroxide, increased the intensity of T;-weighted MRI signal of mito-TEMPO. Moreover, the superoxide restored the
T,-weighted MRI contrast of mito-TEMPOH — a non-contrast (diamagnetic) analogue of mito-TEMPO.

This report gives a direction for discovering new opportunities for functional MRI — for detection of metabolic
activity, accompanied by overproduction of superoxide, as well as by disturbance of the balance between superoxide
and hydrogen peroxide — a very important approach to clarify the fine molecular mechanisms in the regulation of a
lot of pathologies (e.g., carcinogenesis, neurodegeneration, atherosclerosis, inflammation, etc.). The visualization of
mitochondrial activity in real-time can be crucial to clarify the molecular mechanism of the functional MRI in its
commonly accepted definition — as a method for detection of neurovascular coupling.

31. Ivanova D., E. Georgieva, D. Lazarova, V. Gadjeva, R. Bakalova, Z. Zhelev. Redox-
modulating and/or antioxidant properties of nitroxides — a potential reason for decreasing side-
effects of cancer therapy, Trakia Journal of Sciences, 2014, 12(3), 329-337.

ChblecTBYBaIIMTEe TEPANEBTHYHN IIOAXOAM — JIbUETEpanuiTa M KOHBEHIIMOHAJIHATA XUMHOTEPAMs HpHU
OHKOJIOTUYHH 3a00JISIBaHMS, MMAT CEPHUO3HM CTPAaHMYHU e(eKTH, B pe3ynTaT Ha INOBHIIEHOTO OoOpa3yBaHe Ha
aKTUBHH (opMH Ha kucioposaa u azota (ROS/RNS) B HepakoBUTE KIETKH M ThKaHU. Pa3BUTHETO HA OKCHAATHUBEH
CTpEC B HEPAKOBUTE ThKaHM € CEPHO3EH MPOOJIEM IIPU TepaIusITa Ha OHKOJOTHYHN 3a0oisiBanust. Heobxoaumo e na
C€ TPOYYH BBIIPOCHT 32 KOMOWHAIMS OT BeIIeCTBa C AW(EpeHIpaH W CHHEPTHYEH e(eKT BBPXY PAKOBHTE U
HOpMAaJTHUTE KIJIETKH: BemlecTBa ¢ NOHmkaBamm HuBata Ha ROS/RNS, HacoyeHM KBbM HOPMAJHH KIETKH H
BeliecTBa, nopumasaniy HuBata HA ROS/RNS B pakoBuTe KIETKH. B TO3M KOHTEKCT pPeIOKC-MOIYJIaTOPHUTE ca
€IHU OT HaW-TIOJXOJSIINTE MNpeTeHIeHTH. HacTosummar o030p odepraBa OCHOBHHS NPHHIMUII HAa Ta3W HOBa
TepareBTHYHA CTPaTerus, Karto ce (JoKycHpa BbpXy HUTPOKCHIHUTE IIPOM3BOIHH, KaTO €JHN OT Hal-oOeriaBaiure
PeOoKC-MOyIaTOPH ¢ AaHTHOKCHAHTHA CIIOCOOHOCT.
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The existing therapeutic approaches — radiation therapy and conventional chemotherapy of cancer, suffer of
serious side-effects as a result of increased generation of reactive oxygen and nitrogen species (ROS/RNS) in non-
cancer cells and tissues. Currently, the development of oxidative stress in non-cancer tissues of cancer-bearing
organism is a serious problem of cancer therapy. It is necessary to ask about a combination of substances expressing
a therapeutic synergism as a result of differentiated effects on cancer and normal cells: substances with increased
ROS/RNS-scavenging properties, targeting normal cells and substances with increased ROS/RNS-generating
properties targeting cancer cells. In this context, the redox-modulators are one of the most attractive candidates. The
present review outlines the basic principle of this novel therapeutic strategy, focusing on nitroxide derivatives as one
of the most promising redox-modulators with antioxidant ability.

25



