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PE3IOMETA HA HAYYHUTE TPYJAOBETE U IIYBJIMKAIIUUTE

Ha gou. 1-p 'enoBeBa AnToHOBa 3J1aTeBa
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l. [yoankanuu B u3nanusi peepupany U MHAECKCHPAHU B CBeTOBHOU3BECTHH 0a3U IaHHU
¢ HayuyHa uHopmauus (Web of Science u Scopus).

1. Ivanova D., Zh. Zhelev, G. Zlateva, D. Lazarova, Z. Yaneva, R. Panovska, I. Aoky, R.
Bakalova. — Effect of Alpha-tocopheryl Succinate on the Cytotoxicity of Anticancer Drugs
Towards Leukemia Lymphocytes, Anticancer Res., 42(1), 2022, 547-554, DOI:
/10.21873/anticanres.15512. (IF 2,480), (SJR 0,735)

Len Ha HACTOSAIIOTO M3CIIECABAHE € J1a CE aHAIU3KMpa eekTa Ha o-ToKodepus cyKunHaT (o-TS) BEPXY peoKc-
CBCTOSTHMETO Ha JICBKEMUYHM M HOPMAaIHH JIMMQOIMTH, KaKTO W TIXHATa CEHCHOMJIM3alMs KbM IeTHaJeceT
MPOTUBOPAKOBH JieKapcTBa. Martepuanu u MeToan: KierbuHara MpexHuBIEMOCT € aHAIM3UpaHa Ype3 OLBETSIBAHE C
TPUMAHOBO CHHBO M aBTOMATH3UPAHO MpeOpOsiBaHe HA KUBH H MBPTBH KIICTKH, aronTo3ara — upe3 FITC-Annexin V
TECT, @ OKCUJIATHBHUST CTPEC — Ype3 BHTPEKIEThYHNUTE HUBA Ha akTUBHH (opmu Ha kuciopoaa (ROS) u nporenn-
KapOOHWIHH TponykT. Pesynratu: IToBeueto komOuHaiuu (o-TS MIOC MPOTHBOTYMOPHO CPEICTBO) OKa3BaT
aJINTHBHU WY aHTarOHUCTUYHY €()EKTH BHPXY Npoiudeparusra 1 MpexkxnBIeMOCTTa Ha JICBKEMUIHUTE TUM(OLIUTH.
o-TS, komOuHUpaH ¢ 6apa3epTud, 6opTe3oMud in ToHa(GapHUO, MOKa3Ba CHICH CHHEPTHYCH IUTOTOKCHYCH (EKT,
KOWTO e Haif-moOpe m3paseH B cirydas Ha Oapaseptn6. Toil e mpuapyKeH OT M3BBHPEAHO CHJIHA WHIYKLUS Ha
arionTo3a M IMOBMIIEHO NPon3BoACTBO Ha ROS, HO He3HAaYMTENTHW NPOMEHM B HUBAaTa HAa MPOTEHH-KapOOHWIHU
HPOIYKTH. 0~ TS, KoMOMHMpaH ¢ 6apa3epTHO He MPOMEHS IPEKNUBIEMOCTTa U HE NIPEAN3BUKBA OKCUIATHBEH CTPEC U
aTonTo3a B HOpMaJTHUTE JuMpounTH. 3akmodeHue: o-TS Moxe na 0b/1e obemnaBany al0BaHT TP IPOTHBOTYMOPHA
Teparnus OT BTOpa JMHUs, 0COOEHO 1pu ocTpa JinMdoOiacTHa JeBKeMUsl, 32 HAMAJIIBAaHE Ha TEPANIeBTUUHHUTE JI03U Ha
Oapaszeptud, 6opre3omMub MK JToHa)apHUO, KAKTO U 3a MOBHUIIIABAHE HA TAXHATA CPEKTHUBHOCT U MHHUMHU3UpPAHE Ha
TEXHUTE CTPAHUYHHU e(DEKTH.

Background/Aim: This study analysed the effect of a-tocopheryl succinate (a-TS) on the redox-state of leukemia
and normal lymphocytes, as well as their sensitization to fifteen anticancer drugs. Materials and Methods: Cell
viability was analyzed by trypan blue staining and automated counting of live and dead cells. Apoptosis was analyzed
by FITC-Annexin V test. Oxidative stress was evaluated by the intracellular levels of reactive oxygen species (ROS)
and protein-carbonyl products. Results: Most combinations (a-TS plus anticancer drug) exerted additive or
antagonistic effects on the proliferation and viability of leukemia lymphocytes. a-TS combined with barasertib,
bortezomib or lonafarnib showed a strong synergistic cytotoxic effect, which was best expressed in the case of
barasestib. It was accompanied by impressive induction of apoptosis and increased production of ROS, but
insignificant changes in protein-carbonyl levels. a-TS plus barasertib did not alter the viability and did not induce
oxidative stress and apoptosis in normal lymphocytes. Conclusion: a-TS could be a promising adjuvant in second-
line anticancer therapy, particularly in acute lymphoblastic leukemia, to reduce the therapeutic doses of barasertib,
bortezomib, and lonafarnib, increasing their effectiveness and minimizing their side effects.
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2. Semkova S., D. Ivanova, B. Nikolova, G. Zlateva, R. Bakalova, Zh. Zhelev, I. Aoki. —
Inhibition of ATP-synthase potentiates cytotoxicity of combination drug menadione/ascorbate in
leukaemia lymphocytes, Biotechnol. Biotechnol. Equip., 35(1), 2022, 1738-1744. DOI:
10.1080/13102818.2021.1996268. (IF 1,632), (SJR 0,417)

Kombunamnmsra menannon/ackopbar (M/A) mposiBABa CHHEPTHYEH ITO303aBHCHM AaHTHUIPOIU(PEPATHBEH H
IIUTOTOKCHYEH €(DeKT CIPSIMO TYMOPHH KIIETKH, HO HE U CIIPSIMO HOPMAJTHUTE KJICTKH OT CBHINUS TPOU3X0J], 0COOCHO
B KOHIICHTPAIMH, KOMTO MOraT ga ObJaT AOCTHTHATH iN VIVO 4pe3 MEpopajHO W MapeHTepPaIHO MPUIIOKEHHUE.
[peamnonara ce, ue M/A poMeHs CEIEKTUBHO TUCHYHKIMOHAIHUTE MUTOXOH/IPUN HAa TYMOPHUTE KJIETKH. TOYHHSAT
MOJIEKYJISIpeH MEXaHHW3bM HE € JIOKpail u3sicHeH. llenta Ha HACTOSIIIOTO NMPOYyYBAaHE € Ja CE M3SICHU poJisiTa Ha
aKTHBHOCTTa Ha afieHo3uH Tpudocdar (ATD) curTeTazaTa M HEWHOTO MOTUCKAHE OT OJMIOMHIMH-A BbpXYy M/A-
MHJyIHpaHa [UTOTOKCMYHOCT, HMBAa HAa MHTOXOHApHasieH cynepokcun U AT® B jeBkeMUYHHTE TUMQOLUTH.
KrneTtkure ca TperupaHu ¢ pa3TUYHH KOHIEHTpanud Ha M/A B OTCHCTBHE W TIPHUCHCTBHE HAa OJUTOMHIIMH-A
(100 ng/mL) 3a 24 yaca u 48 yaca. AHAJIM3HUPAHU Ca PacTeka U MPESKUBIEMOCTTA Ha KIICTKUTE, HuBaTta Ha AT u
MHUTOXOH/IPHAJIEH CYNEPOKCH]] C IOMOINTa Ha KOHBEHIIMOHAIHHM aHAJIUTHYHU TeCTOBE. Pe3ynTaThre mokasBaT, 4e
MOTHCKAaHETO Ha akTuBHOCTTa Ha AT®-cMHTeTa3aTa OT OJMTOMHIMH-A, HaMmalsiBa KICTBYHHUS pacTek U
JKM3HECTIOCOOHOCT M TTOBHIIIaBa PONU3BOJCTBOTO HA MUTOXOHAPHAJIEH CYIIEPOKCH, KaKTO U n3deprnBaHeTo Ha ATD
B KJICTKH, TPETUPAHU C HUCKU/TIOHOCUMHU 1034 M/A (10 5/500 uM/ puM), B cpaBHEHHE C KICTKHTE, TPETUPAHU CAMO
¢ M/A. OnuromMunH-A He NMOBJIMSBA TE3W NapaMeTpH B KIIETKH, TPETHPaHU ¢ BHCOKH 1031 M/A (10/1000 u 20/2000
uM/uM). Muaxubupanero na AT®D-cuHTeTa3aTa MOBHIIABA IUTOTOKCUYHOCTTA HA M/A, 0COOCHO MpPH JICBKEMUYHU
TUMGOLUTH, TPETHPAHU ¢ HUCKU/TIOHOCUMHU J1031. [Ipenmonara ce, ye MUTOTOKCUYHOCTTA HAa M/A € TSICHO CBbp3aHa
C HapylllaBaHe Ha MPOLECUTE MPU OKUCIUTETHOTO (ochopuinpane, a U34eprnBaHeTo Ha MUTOXOHIpuanHus AT e
pemrasai GaxkTop 3a KIeThbUHATa CMBPT.

The combination drug menadione/ascorbate (M/A) manifests synergistic dose-dependent antiproliferative and
cytotoxic effects towards cancer cells, but not towards normal cells of the same origin especially at concentrations
that can be achieved in vivo by its oral and parenteral administration. It is assumed that M/A alters selectively
dysfunctional cancerous mitochondria. However, the exact molecular mechanism is not clear yet. The aim of the
present study was to elucidate the role of adenosine triphosphate (ATP) synthase activity and its suppression by
oligomycin-A on M/A-induced cytotoxicity, mitochondrial superoxide and ATP level in leukaemic lymphocytes.
Cells were treated with different concentrations of M/A in the absence and presence of oligomycin-A (100 ng/mL)
for 24 h and 48 h. The cell growth and viability, steady-state ATP level and mitochondrial superoxide were analysed
using conventional analytical tests. The results showed that suppression of ATP synthase activity by oligomycin-A
decreased the cell growth and viability and increased the production of mitochondrial superoxide and depletion of
ATP in cells treated with low/tolerable doses of M/A (up to 5/500 pM/puM), compared to the cells treated with M/A
only. Oligomycin-A did not affect these parameters in cells treated with high doses of M/A (10/1000 and 20/2000
uM/uM). The inhibition of ATP synthase potentiated the cytotoxicity of M/A, particularly in leukaemic lymphocytes
treated with low/tolerable doses. We assume that the cytotoxicity of M/A is tightly connected to impairment of
oxidative phosphorylation, and mitochondrial ATP depletion is a crucial factor for cell death.

3. Suniyushi A., S. Shibata, Zh. Zhelev, T. Miller, D. Lazarova, G. Zlateva, I. Aoki, R.
Bakalova. — Pharmacological Strategy for Selective Targeting of Glioblastoma by Redox-active
Combination Drug — Comparison with the Chemotherapeutic Standard-of-care Temozolomide,
Anticancer Res., 41(12), 2021, 6067-6076, DOI: 10.21873/anticanres.15426. (IF 2,480), (SJR
0,735)
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Len: B crarusra e onvcaHa (papMakoJOrMYHA CTPATErusi 3a CEJICKTUBHO IEHWCTBHE HA PEIOKCUYBCTBUTEIHA
MeHaanoH/ackopbar (M/A) koMOMHHIMS 3a TpeTHpaHe Ha IJIMO0JacToMa, B CPaBHEHHUE C KOHBEHI[MOHAJIHUS
xuMHUoTepaneBTHK TeMo3onomuz (TMZ). Marepuanu u metoau: ExcriepuMeHTHTE ca IPOBEACHH BBPXY MHIIKH C
rimo6aactoma (GS9L kneTky MMIUTaHTHPaHU — HHTPAaKpaHUalleH MoJien), Tpetupanu ¢ M/A nnn TMZ. PactexsT Ha
TyMoOpa ce IpocieasBa upe3 MarHuTeH pe3oHaHnc. Edekrure Ha M/A n TMZ BbppXy KileThbuHaTa HNPEKUBIEMOCT U
CBPBXIPON3BOJICTBOTO HA MUTOXOHJIPUANICH CYIIEPOKCH, CHIO Ca OLEHEHN Ha M30JUPAHU TTIMOOIaCTOMHHU KIETKH
(GS9L) n sopmanau mukpormuanau kietkd (EOC2). Pesynratu: Jledennero ¢ M/A motncka pactexa Ha TyMOpa 1
yBEIHMYaBa MPEXKNUBAECMOCTTa 0€3 HEXETAHN CTPAHUIHH €(DEKTH, CBBP3aHHU C JIEKapPCTBOTO, KOUTO Ca XapaKTEPHH 3a
TMZ. IIpexuBsieMocTTa € cpaBHUMa C Ta3u Ha TMZ npu no3uTe, KOUTO ca TECTBAHHU JOCETra, BBIIPEKH 4e e(PEeKThT
Ha M/A BBpXy pacTeka Ha TyMopa € IMo-ci1ado m3paseH oT To3u Ha TMZ. M/A wmHOymupa BHCOKO crierududHa
IIUTOTOKCUYHOCT, NPHUAPYKEHa OT J0303aBUCHMO CBPBXIPOHM3BOJICTBO HAa MHUTOXOHJPHAIEH CYNEPOKCHI B
TJIMO0JIACTOMHH KJIETKH, HO HE M B HOPMAJIHU MUKPOTJIMAIHY KJIETKU. 3aKiitoueHne: M/A Bb3aeicTBa TapreHTHO Ha
TJIMOOJIACTOMHHTE KJIETKH, NMPUYMHSABAMKKA PELOKC NMPOMEHU M OKCHIATHUBEH CTPEC, caMoO B TyMOpa, HO HE U B
HOpPMaJIHUTE MHKDOTJIMAJIHM KJIETKH. ToBa JedeHHe € ¢ MO-MajKo CTPaHWYHH epeKTH M UMa IEepCIeKTHBa 3a
JIOITbJIBaHE Ha KOHBEHIIMOHAIHATA TEPAITUsl Ha INTH00IacToMa.

Background/Aim: We describe a pharmacological strategy for selectively targeting glioblastoma using a
redoxactive combination drug menadione/ascorbate (M/A), compared to the chemotherapeutic standard-of-care
temozolomide (TMZ). Materials and Methods: Experiments were conducted on glioblastoma mice (GS9L cell
transplants — intracranial model), treated with M/A or TMZ. Tumor growth was monitored by magnetic resonance
imaging. Effects of M/A and TMZ on cell viability and overproduction of mitochondrial superoxide were also
evaluated on isolated glioblastoma cells (GS9L) and normal microglial cells (EOC2). Results: M/A treatment
suppressed tumor growth and increased survival without adverse drug-related side effects that were characteristic of
TMZ. Survival was comparable with that of TMZ at the doses we have tested so far, although the effect of M/A on
tumor growth was less pronounced than that of TMZ. M/A induced highly specific cytotoxicity accompanied by dose-
dependent overproduction of mitochondrial superoxide in glioblastoma cells, but not in normal microglial cells.
Conclusion: M/A differentiates glioblastoma cells from normal microglial cells, causing redox alterations and
oxidative stress only in the tumor. This easier-to-tolerate treatment has a potential to support the surgery and
conventional therapy of glioblastoma.

4. Lazarova D., S. Semkova, G. Zlateva, H. Tatsuya, I. Aoki, R. Bakalova. — Quantum
Sensors to Track Total Redox-Status and Oxidative Stress in Cells and Tissues Using Electron-
Paramagnetic Resonance, Magnetic Resonance Imaging, and Optical Imaging, Anal. Chem.,
93(5), 2021, 2828-2837, DOI: 10.1021/acs.analchem.0c04116. (IF 6,986), (SJR 2,117)

OOmuAT aHTHOKCHIAHTEH (PEAYLIMpAIIl) KarayuTeT ¥ HUBOTO Ha OKCHJIATHBEH CTpeC Ha OMOJIOTUYHUTE 00EKTH
(KJIeTKH, THhKaHH, TEJIECHN TEYHOCTH) Ca €IHHM OT Hal-uecTo aHAIM3UPAHMTE NapaMeTpyd B OMOJIOTMYHHTE HAYKH.
Pa3paboTBaHeTO Ha BHCOKOYYBCTBHTEIHH MOJIEKYJSIPHH COHIM M aHAINTHYHM METOAW 3a PETHCTpAali Ha Te3H
napaMeTpu € OBp30 pa3BMBAIl CE CEKTOp Ha HayYHOM3CIIe[OBaTeJicKaTa W pa3BoifHa mHxyctpus. Llenra Ha
HACTOAIIOTO TMpoy4BaHe Oemie Ja ce pa3paboTaT OWOCEeH30pW 3a MpocieisiBaHe Ha OOIIMS aHTHOKCHIIAHTEH
(pemymupaiir) KamamuTeT W/ Wi HUBOTO Ha OKCHIATUBEH CTpec B OuosoruyHu obektu ¢ momorinra Ha EPR, MRI u
onTtryeH WMHKUHT. OmucaHa € JIBYKOMIIOHEHTHa CeH30pHa cucreMa: (i) ceH3op 3a OO aHTHOKCHIAHTEH
(penyuupain) kanamurer TRC — QD@CD-TEMPO; u (ii) ceH30p 3a HUBOTO Ha OKcHaaTHBEH cTpec — OXiStress —
QD@CD-TEMPOH. CtpykTypaTa 1 Ha [BaTa peIOKC-CEH30pa € OT MAJIKH 1o pa3Mep kBaHTOBH Touku (QD), 06BuTH
¢ (GYHKIMOHANM3UpaH C HUTpoKcua nukioaekcTpuH (mapamarHutHust CD-TEMPO wnm nuamarauren CD-
TEMPOH), kontorupanu c¢ tpupenundochonuesn rpynu (TPP). TPP rpymu ca mobGaBeHH 3a MOCTHUraHe Ha
BBTPEKIIETHYHO IPOHUKBAHE ¥ MUTOXOHJAPHAIHA JIOKaIu3anus. Hurpokcuaure B3auMoeHCTBAT €THOBPEMEHHO C
pa3MyHA OKHMCIMTENH W PEAYKTOpH, a CEH30pUTe ce TpaHchopMHpaT OT MapamMarHWTHa paaukanoBa (opma
(QD@CD-TEMPO) B nuamarautHa xunpokcunamuata popma (QD@CD-TEMPOH) u 06patHo, ChIitacHO peoKc-
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LMKbJIa Ha HUTpoKcuaurte. Te3n TpaHchopMmalMM ca NPUAPYKEHH OT JMHAMHKA Ha TEXHUTE KOHTPACTHHU
XapaKTEepUCTHKH, AbJDKAIIA Ce Ha TaceHeTo Ha (uryopecueHusaTa Ha QD ot HuTpokcuanus paaukan. TRC ceHzopsT
ce mpuara 3a EPR aHanu3 Ha KIeThYHHUS PEIOKC-CTATYC iN Vitro Ha H30JUpaHH KICTKH C pa3inyeH nposndpepaTHBeH
HHJICKC, KaKTo U 3a HewHBasuBeH MRI Ha penokc-aucOanaHc U TKBK OKCHIATHBEH cTpec iN VIVO MpH MUIIKH C
O0b0peuna nuchyHKIus.

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-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.

5. Lazarova D., S. Shibata, I. Ishii, G. Zlateva, Zh. Zhelev, I. Aoki, T. Higashi, R. Bakalova.
— Nitroxide-enhanced magnetic resonance imaging of kidney dysfunction in vivo, based on redox-
imbalance and oxidative stress, Gen. Physiol. Biophys., 38(3), 2019, 191-204, DOI:
10.4149/gpb_2019001. (IF 1,070), (SJR 0,373)

BrbOpeunara qucyHKIHS € ChIIPOBO/ICHA C PEAOKC-ANCOANIaHC U Pa3BUTHE HA OKCHIATHBEH CTPEC B ThKAHUTE.
B HacTos10TO M3CIeABaHe ce choOIIaBa 3a AMArHOCTHKA Ha peoKc-nuchananca ¢ uanonssane Ha Mito-TEMPO kato
penokc-4yBcTBUTENHA KOHTpacTHa coHna 1 MRI. EkcriepuMenTHTe ca OChIIECTBEHN BBPXY TPH IPYIH MUIIKH: TPyIa
1 — otrnexnanu Ha HopMmainHa aueta (ND mumkm), rpyma 2 — Ha xosecteponHa aueta (CD mumkn), rpyna 3 — Ha
XOJIECTepOJIHA JAMeTa IUTIOC aHTHIUNHuAeMH4YHHs npemnapaTr xosectupamuH (CC mumikn). Cnenx 15 cegmumu oT
3alloYBaHETO Ha CHOTBETHATa JHeTa, MMIIKUTE Ca IOJJIOKEHH Ha cieaHuTe aHanu3u: (1) HMBa Ha IUIa3MeH
xoJectepod; (2) GyHKIIMOHATHU TECTOBE Ha OBOpEnuTe, BKIIOYBAIIM TOTajleH OENThK, allOyMUH, ypea, CepyMeH
KpeaTHHHH, MTHUKOYHA kucennHa; (3) Hurpokcua-ycmwieH MRI ¢ mito-TEMPO karo pemokc-ceH30p 3a OmpereisHe
MpOMsiHATA B peIOKC-cTaTyca Ha Ob0Operure in Vivo; (4) MUKPOCKOTIHS Ha XMCTOJIOTHYHH TIpenapati ot 6s0peny; (5)
onpeZielsTHE Ha AHTHOKCHIAHTEH KamanmureT ¥ HMBa Ha ROS B THKaHHM XOMOTEHATH, C H3IIOJI3BaHE Ha
KOHBEHIIMOHAHKU TecToBe iN Vitro. Hurpokcun-ycunenust MRI curnan cnen umkextupane na mito-TEMPO B
OBOpenuTe ce XapakTepu3upa C: BUCOKAa MHTEH3MBHOCT W IBIBI KMBOT npu CD Mulnkm, KoeTo e mokasaren 3a
OKHCIIUTEJICH KamanuTeT Ha OBOpeyHHTe ThKaHM; cilaba MHTEH3MBHOCT M KPaThK XHUBOT mpu ND MHUIIKH, KOeTo
MOKa3Ba BHCOK PEIyIHpall KamaluTeT, yMepeHa MHTEH3UBHOCT M OTHOCHUTEIIHO KpaTKo BpeMme Ha kuBoT npu CC
MUIIKHATE, KOETO ITOKa3Ba 3allUTeH e(eKT Ha mpemapaTa, NMOHIDKABaIl HUBAaTa Ha Xoyectepoi. JlaHHute Osxa
NMOTBBPJCHH Ha W30JMPAaHW THKAaHHH MpoOM C KOHBEHIMOHANHH TecToBe. Ilpenmomaratr ce, d4e
XHUIIEPXO0JIECTEPOIEMHUITa HHAYINPa peAoKc-1ucbatanc B 6p0pennTe U TO3H MPOoIiec MOXKe /1a ObAe BU3YyaTU3UpPaH C
nomotnra Ha MRI u mito-TEMPO kato penokc-4yBCTBUTEIIHA KOHTPACTHA COHA.

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:
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(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.

6. Lazarova D., S. Shibata, I. Ishii, G. Zlateva, Zh. Zhelev, I. Aoki, R. Bakalova. — Imaging
of redox-imbalance and oxidative stress in kidney in vivo, induced by dietary cholesterol,
Biotechnol. Biotechnol. Equip., 33(1), 2019, 294-301, DOI: 10.1080/13102818.2019.1573153.
(IF 1,186), (SJR 0,376)

B HacToAmoTo M3cienBaHe € M3MONB3BaH XUAPO(hoOSH HUTPOKCHACH paguKall, IPOHHUKBAI Ipe3 KICThYHATa
memOpana — mito-TEMPO, 3a HeMHBa3WBHO BH3yaiu3upaHe Ha ObOpevHa MUCHYHKIUS MPU MUIIKH, Oa3upaHa Ha
penokc-aucOanaHc W OKCHUAATHBCH cTpec B ObOpedHHTe ThKaHW. bpOpeuHara aucyHKIHSA € TpeIu3BHKaHA OT
XHUIepxoJiecTepoeMus. EKcriepuMeHTHTe ca OCBINECTBCHHA BHPXY TPH TPYNH MHIIKK: Tpyma | — OTrIeKIaHd Ha
HopMarnHa nueta (ND mumkm), rpyma 2 — Ha xonecteponHa aueta (CD mumkm), Tpymna 3 — Ha XoJeCTepoIHa AUeTa
IUTIOC, aHTWIMNUAEMUYHus npenapaT xojectupamuH (CC wmumkn). MuUmkure Ha XOJeCcTpolHa JAHueTa ce
XapakTepu3upaT ChC 3HAYUTEIHO MOBUIIEHM HHMBa Ha TOTajJeH XoJyecTepod W non-HDL-xonectepon B kpbBHaTa
I1asMa, KakKTO M MOBUIICHU CCPYMHU HHMBA HA Yyped B KPbBTA, IMMKOYHA KHUCECJIMHA U KPCAaTUHWH, B CPABHCHUE C
MUUIKUTE HAa HOpMaiHa auera. IIpu TperaTta rpyna >KMBOTHU — Ha XOJIECTPOJIHA JUETA U IPUEMAIHU XOJIECTUPAaMUH
ca perucTpupaHu JIEKO MOBUIICHH MJIa3MEeHU HHUBa Ha o011 xosnectepon u HDL-xonectepoin, Ho He u Ha non-HDL-
XOJIECTEPOII, B CPaBHCHHE C MUIIKHATE HA HOpMaiHa queta. CepyMHHUTE HABA Ha ypesTa B KPBBTa, TMKOYHA KHCEIHHA
u kpeatnHuH npu CC MUKy ca paBHE Ha Te3u npu ND mumku. [Ipu rpynara MHUIIKE Ha XOJECTEpOIHA JUETa Ce
HaOJIro/1aBa 3HAYNTEHO NoBUIIaBaHe Ha MRI curHana cien WH)XKEKTHpaHe Ha KOHTPAacTHATa CyOCTaHIUS U 3alla3BaHe
Ha CHTHaJa, KOeTO II0Ka3Ba BUCOK OKMCIUTEJICH KalaluTeT Ha ObOpeYHNTE THKAaHU; IIPH TPyIIaTa Ha 3paBUTE MUIITKH
ce peructpupa ciabo mosumiaBane U 0bp30 m3ue3BaHe Ha MRI curHama, HEMOCPEICTBEHO CIieA WH)KEKTUpaHE Ha
mito-TEMPO, koeto MoXe ja ce O0SCHHM ¢ BHCOKaTa peaylupalna CroCOOHOCT Ha 3/paBUTe ObOPEUHH THKAHH;
YMEpPE€HA UHTCH3UBHOCT U OTHOCUTEIIHO KPATHK JKUBOT IIPU TpETaTa rpyra >)XUBOTHU, KOCTO IMOKa3Ba 3alllUTHUA e(beKT
Ha AQHTWIMNHACMUYHMA TIpemapaT Cpelly OKHCIWTEIHOTO yBpexknaaHe. JlaHHMTe mperdmomarar, de
XHUIIEPXOJIECTEPOJIEMHTA IPEIM3BUKBA PEOKC-IUCOATIAHC U OKCUIATHBEH CTpeC B ObOpEINTe U TO3U IPOLIEC MOXKE
Ja ObJie BU3yajM3UpaH C MMOMOIITa Ha HUTpOKCHA-ycuiaeH MRI, ¢ m3moissane wa Mito-TEMPO kato pemokc-
YyBCTBUTETHA 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
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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.

1. Haxosa P., /1, JlazapoBa, 1. ABmxueBa, I'. Xamxuaekos, I'. 3mareBa, XK. XKenes, P.
bakanoBa. KoHTpacT-ycriieHa MarHuTHOpe30HaHCHA TOMOTpadus Ha eKCIEPUMEHTAITHH MOJIEITH.

Yact 1. OO6pabotka Ha o0pa3u upe3 wu3noi3BaHe Ha Imagel ckpunt, Peuwmeenonocus u
Paouonoeus, 57(4), 2018, 291-300. (SJR 0,110)

B Hacrosmiara pabora € ommcaH aarOpUThM 3a €KCTpaxvpaHe Ha KOHTPACT-YCHIIEHH CHUTHAIM OT MarHUTHO-
pesonancan Tomorpadcku (MPT) ob6pasu, upes m3mon3BaHe Ha Imagel] ckpunt — mporpama C OTBOPEH KOI,
00IOJOCTBITHA 32 W3CIICNOBATENH U CIICIIMAIUCTH B o0OyacTTa Ha oOpasHaTa auarHocTuka. Llenra Ha cratusTa € qa
3aMo3Hae 4YUTATENUTe C BB3MOKHOCTHTE Ha IporpaMmara. B wu3cieqBaHEeTO ca H3MON3BaHM EKCIIEPUMEHTAIHU
JKMBOTHH I10J] aHECTE3Us — 3/IpaBu U ¢ Ob0OpeuHa quchynkuus. MPT usmepBanusra ca nposenenu Ha 7.0 T MPT 3a
pabota ¢ Majku xuBoTHH. OOpaboTKaTa Ha 00pa3UTe JaBa Bh3MOXKHOCT JIa CE OIICHH CTCIEeHTA Ha (PYHKIIHOHATHUTE
yBpeXaaHus, Ha Oa3aTra Ha MPOMEHHTE B pellOKC-CTaTyca Ha ObOpedyHaTa ThKaH M AMHAMUKATa Ha KOHTpacTa B
OonOperure.

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 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. Semkova S., B. Nikolova, Z. Zhelev, I. Tsoneva, G. Zlateva, I. Aoki, R. Bakalova. —
Loading Efficiency of Polymersomes with Contrast Agents and their Intracellular Delivery:
Quantum Dots Versus Organic Dyes, Anticancer Res., 38(2), 2018, 825-831. (IF 1,935) (SJR
0,722)

Ien: KonTpacTHHTE HAaHOPAa3MEPHH CHCTEMH 3a IIPEHOC HA JICKAPCTBEHH CPE/ICTBA 33 TAPTeTHO HACOYBAHE KbM
TYMOPHH KJIETKH M COJHMIHU TYMOPH, Ca OT CBIIECTBEHO 3HauCHHE 3a pa3paboTBAHETO Ha HOBM AMATHOCTHYHU U
TeparneBTHYHM (TEPaHOCTHYHM) CTpaTeruy. HacrosmoTo mpoyuBaHe MMa 3a Il Aa n3ciieiBa e(eKTHBHOCTTA Ha
HATOBapBaHe Ha IOJIMMEP30MH Ha 0a3ara Ha XHUTO3aH C (IIYOPECIEHTHU KOHTPACTHM BEIECTBA [KBAHTOBH TOYKH
(QDs) 1 KOHBEHIMOHAJIHM OPraHWYHU Oarpuia] ¥ BB3MOXKHOCTTA Jla C€ KOHTPOJHpPAa OCBOOOXKIABAHETO UM OT
MoJMmMepHaTa MaTpuia B KJICTKUTE YpE€3 XUMUYIHU MOZ[I/I(bI/IKaI_lI/II/I 1 CJICKTpOIopanus. MaTepI/IaJ'II/I U MCTOH: Bcuuku
u3cnenBanu Quyopodopu ca 3aapp)KaHd B TOJMMEpPHATa BE3UKYJa 4Ype3 eNEKTPOCTATUYHM W XHUIApOduiHO-
XuapooOHN B3aMMOJCHCTBHs, 03 KOHIOTHpaHe ¢ mojuMmepa. 3apeacHute ¢ (uayopodop MHOIMMEP30MHU Ce
XapaKkTepu3upaT ¢ AMHAMUYHO pa3celiBaHe Ha CBETIMHATA, W3MEpBaHE Ha A3€Ta-MIOTCHIWAl NpPU THUTPYyBaHE U
¢ryopecuenTHa criektpockonmsi. OcBoboxaaBaHeTo Ha (iyopodopa OT IMOIMMEP30MHUTE, IMACHBHO MM CIEl
CJICKTPOIIOPALUSI, € PETHCTPUPAHO dYpe3 S-CTENeHHa CHUHYyITpaduiITpanus, KOMOWHHMpaHa ¢ (QIIyopecleHTHa
CIIEKTPOCKONHMS Ha TopHaTa (aza (cynepHaranrta) Ha GUITbpHATA elMHKLA. [[aCHBHO BBTPEKIETHYHO NPEHACSHE HA
HaHoyacTunuTe kbM Hela xiieTku e perrctpupaHo upe3 ¢uryopeciieHTHa KoHpoKaiHa MUKpockonus. Pesynratu: QD
ce 3abprKaT INTBTHO M HETIPEKBCHATO B ITOJIMMEPHATa MaTPHIIA, TOKaTO OpraHudHuTE uryopodopu [PayopecrenH

msoruonuanat (FITC), FITC-aexctpant®®® u FITC-gexcrpan’®%] ce ocBo60xkaaBaT 6Bp30 OT IONHMMEP3OMUTE.

Background/Aim: Contrast nanocarriers as drugdelivery systems, capable of selective delivery to cancer cells
and solid tumors, are essential for the development of new diagnostic and therapeutic (theranostic) strategies. The
present study aimed to investigate the loading efficiency of chitosan-based polymersomes with fluorescent contrast
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substances [quantum dots (QDs) and conventional organic dyes] and the possibility to control their release from the
polymer matrix into cells by chemical modifications and electroporation. Materials and Methods: All investigated
fluorophores were retained within the polymer globule via electrostatic and hydrophilic—hydrophobic interactions,
without conjugation with the polymer. The fluorophore-loaded polymersomes were characterized by dynamic light
scattering, zeta-potential titration, and fluorescence spectroscopy. The release of fluorophore from the polymersomes,
passively or after electroporation, was detected by 5-step spinultrafiltration, combined with fluorescence spectroscopy
of the upper phase (supernatant) of the filter unit. Passive intracellular delivery of the nanoparticles to HelLa cells was
detected by fluorescence confocal microscopy. Results: The QDs were retained tightly and continuously in the
polymer matrix, while the organic fluorophores [fluorescein isothiocyanate (FITC), FITC-dextran®% and
FITCdextran™%°] were released rapidly from the polymersomes.

9. Bakalova R., D. Lazarova, B. Nikolova, S. Atanasova, G. Zlateva, Zh. Zhelev, Ichio Aoki.
— Delivery of size-controlled long-circulating polymersomes in solid tumours, visualized by
quantum dots and optical imaging in vivo, Biotechnol. Biotechnol. Equip., 29(1), 2015, 175-180,
DOI: 10.1080/13102818.2014.984894. (IF 0,373), (SJR 0,173)

HacTosiiioro u3ceiBane aHaIU3Upa aii MOAUGHIUPAHHU C XUTO3aH MOJTUMEP30MH Ca MOAXOIAIIH 32 TTACKHBHO
OPOHHUKBAHE B TYMODH, B KOHTEKCTa Ha MPUIOKESHUETO UM KaTo IPEHOCHUTENH Ha JISKAPCTBEHH cpecTBa. [IpoBeneHu
ca in Vivo eKcriepuMeHTH BbpXy MOJIEIH Ha KOJIOPEKTaJIeH KapIIMHOM — MUIIKK OT JIMHUsATa Balb/c nude, ananusst e
ocsirectBeH ¢ Maestro EX 2.10 In Vivo Imaging System (¢untsp Ha BB30y)mane 435-480 nm u GuiaThHp HA €MUCHUS
700 nm). Tloj aHecTe3Uss MUIIKUTE Ca MHKEKTUPAHM MHTPABEHO3HO ¢ BOJAOpa3TBOpuMH HanowacTuim: (1) QD7%-
nonmMep3oMu (cpezieH pasmep ~ 120 nm; pasnpenenenue Ha pasmepa ~ 10%) wn (2) kBauToBH Touku QD% ITpu
npunoskenne Ha QD' dnyopecuennmaTa ce nosBsAiBa B 06/1aCTTa Ha TyMOpPa B PAMKHUTE Ha | min ciie/1 HHKEKTUpaHe
W M34e3Ba HambJHO B paMkuTe Ha 60 min. Ha 30™ munyTa ce HabmoaaBa cuiieH (IyopecleHTeH CUrHal B YePHUS
npo6. Busyamusupanero Ha Tymopa ¢ momomTa Ha QD% ce ochbmiecTBsiBa, OT epeKTUBHOTO HABIU3AHE HA
KBAaHTOBaTa TOYKAa HOpaid aHIMOreHesata. B cimyuaii Ha mapkupanu ¢ QD'%- momumepsomu BemHara ciej
HHXEKTHPAHETO MM C€ PETHCTpHUpa (IYOPECICHINs B 001aCTTa Ha TYMOpa U ce HaOIio1aBa OTJIHYHA BU3YyalH3allHsl
Ha aHTHOT€HHATa MpeXa Ha ISUI0TO Tsu10. CHIIHUAT QIIyOPECIIEHTEeH CUTHAI B 00J1acTTa Ha TyMopa ce 3aabppxa 16
yaca. Pesynrarute nokassar, ue Mapkupanute ¢ QD'%-nonuMep3oMu ce HaTpyNBaT NPEIUMHO B TYMOPa, KOETO Ce
JBIDKU HA TSXHATA JBJra HUPKYJIAKs U 3aJbp)KaHe B KPBBHHUS TOK.

B obnactra Ha 4yepHUst Apod ce OTKpUBa MHOTO ciiab (iryopecueHTeH curHai. JlaHHUTe OKa3Bart, 4e MPUII0KESHUETO
Ha LUPKYJIUPAIIH IBIT0 BpeMe B KPBBHHS TOK MOJMMEP30MH, ¢ KOHTPOJIUPAH pa3Mep, KaTo KOHTPACTHU arcHTH U
NPEHOCHUTENH Ha JISKAPCTBEHH aHTHTYMOPHH IIpenapaTH, ¢ o0elaBallia TeparneBTHYHa CTPaTer sl

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.
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10. Kenes XK., I'. Xamxkunexos, I'. 3maresa, JI. Jlazapoma, JI. Cnacos, P. bakaioBa. —
dnyopeciieHTHa oOpa3Ha auarHoctTuka M HaHodiayopodopu. Yact II: MynTudyHKIMOHATHA 1
MYJITUMOJIaJTHM HAHOYACTULIM U MPUIIOKEHUETO UM 3a BU3yaJU3UpaHEe Ha >KUBU OHMOJIOTUYHH
0bekTH, Penmeenonoeusi u Paouonozus, 51(1), 2012, 6-17. (SJR 0,1)

Yacr II Ha 0030pa mpeacTaBs MpUMEpH OT EKCIEPHMEHTAHATAa TUATHOCTHYHA MPAKTHKA B IIOCIEAHUTE 5-6
TOIMHH, KOUTO JOKa3BaT MPeIUMCTBATa Ha (IIyOpECHEHTHUTE HAHOYACTUIM IIPeA KOHBEHIIMOHAHUTE OPraHWYHH
dbryopodopu 3a BusyanusupaHe Ha GHOJOTHYHM TapreTH iN Vivo u in Situ. AKIEHTHT ¢ HOCTaBEeH BbPXY CTPATETHHTE
3a pa3paboTBaHe Ha MYJITUMOJAIHU U MYJITH()YHKIMOHAIHY KOHTPACTHHM areHTH Ha 0a3ara Ha KBAHTOBH TOYKH U
TSXHOTO NPHUJIOKEHHE 3a €THOBPEMEHHOTO BU3YyaJM3UpaHe Ha JiBa U TI0BeYe OMOJIOTMYHH TapreTa ¢ M3I0JI3BaHeTO Ha
KOMOMHAIMS OT pPa3IMYHM TEXHUKH 32 JMArHOCTHKa: ONTHYHAa oOpa3Ha JuarHOCTHKa/MarHUTHO-PE30HAHCHA
tomorpadus (OI/MRI); ontryna 06pa3zHa 1uarHoctTuka /mo3utpoH-emucnonHa romorpadus (OI/PET); OI/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 targets
through combination of different techniques for diagnostic imaging: optical imaging/magnetic resonance imaging
(OI/MRI), optical imaging/positron-emission tomography (OI/PET).

11. AKene XK., I'. Xamkunekos, I'. 3nareBa, JI. Cnacos, P. bakanoBa. — dunyopecuentna
oOpasHa nuarHoctuka u HaHodayopodopu. Yact I IlpemumcrBa Ha QuyopecreHTHUTE

HAHOYACTHIIM IIPe]] KOHBEHIIMOHATHUTE OpraHnyHu (hiyopodopu, Penmeenonocus u Paouonozus,
50(4), 2011, 258-270. (SJR 0,1)

[Mpunoxxennero Ha QuryopecueHNNATA 3a BU3yaIn3upaHe Ha CTPYKTYPH U (yHKIIMOHATHH TapreTH B ABIOOKUTE
THKaHU THPIH OypPHO Pa3BHUTHE MPE3 MOCIEAHUTE TOAUHH. [IporpechT BbB (IIyOpeCcCeHTHUTE MOJICKYJIAPHHU ITPodu 1
(IryopecieHTHHSI MHUKHHT TPETOCTABIT Bb3MOKHOCT 3a AETEKINS HA €ANHUYHY KICTKH U IOPU MOJIEKYJIN B )KUBHU
OpraHu3MHu. BHCOKOYYBCTBUTENHUTE W CBPBXOBP3U (IIYOPECUEHTHH MOJIEKYJSIPHH CEH30pM M YCTpPOMCTBa 3a
JICTeKIMsl TPaBIAT BB3MOXKHO MPWIOKEHHETO Ha (ayopecueHnusra BbB (yHKIMOHanHarta jauarHoctuka. C
pa3BUTUTETO Ha HOBHM (uyopodopr C BHCOK KBAaHTOB JOOMB, 0a3MpaHd Ha HAHOTEXHOJIOTHMHMTE, KaKTO H
(IIyopeclieHTHH CKEHEpH C BHCOKa IPOCTPAHCTBEHA M BpEMEBA pa3ZeMTENIHa CIIOCOOHOCT, (IyopecleHTHHUsS
MHUJDKUHT UMa TOTeHIHAN 3 Ce NMPEeBbPHE B aJITEpHATHBA Ha OCTAHAJINTE HEMHBA3WBHM TEXHHKHU KaTO MAarHUTEH
PE30HAHC, TO3UTPOHHO-€MHCHOHHA TOMOrpadusi, KOHBEHIHOHAJIHUTE PEHTICHOBHM METOIH, KOMITIOThpPHATA

TOMOTpadus.
OO630pBT TpeAcTaBs HACTOSLIMTE CXBallaHWsA M OBJCIIMTE HACOKM 32 Pa3BUTHE HAa (IIyOpECLCHTHHTE
HaHOYacTUUX — KBaHTOBH Touku (QD), kato HoOBa reHepauus oT ¢uiyopoopd B eKCIIEpUMEHTAJHATa W

NpeAKIMHNYHA 00pa3Ha IMarHoCcTHKa. B mbpBara wacT ce akieHTupa BbpXy npeaumcrBara Ha QD mpen
KOHBCHIIMOHAJHUTE OpraHudHu (yopodopd u Ce ONpeAesIT OCHOBHHTE W3HCKBAaHHUS KbM ,,liep(eKTHUs
¢dnyopodop 3a uyopecieHTHa ABIOOKOThKAaHHA OOpa3HA MUATHOCTHKA. AHAIU3UTE Ca ChCPEIOTOYCHH BBPXY
npeogoiumute upe3 QD HemocTaThIM Ha QITyOPECICHTHHUSI IMHIDKHHT iN VIVO.

The application of fluorescence in deep-tissue imaging is rapidly expanding in last several years. The progress
in fluorescent molecular probes and fluorescent imaging techniques gives an opportunity to detect single cells and
even molecules in live organisms. The highly sensitive and high-speed fluorescent molecular sensors and detection
devices allow the application of fluorescence in functional imaging. With development of novel bright fluorophores
based on nanotechnologies and fluorescence scanners with high spatial and temporal resolution, the fluorescent
imaging has a potential to become an alternative of the other non-invasive imaging techniques as magnetic resonance
imaging, positron-emission tomography, X-ray, computing tomography.
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The review outlines the current status and future trends of fluorescent nanoparticles — quantum dots (QDs), as a
new generation of fluorophores in experimental and pre-clinical fluorescent imaging diagnostic. Part 1 focuses on the
advantages of quantum dots over conventional organic fluorophores and defines the major requirements to the
“perfect” fluorophore for fluorescent deep-tissue imaging diagnostic. The analysis based on the limitations of
fluorescent imaging in vivo and overcome by using quantum dots.

12. bakamora P., I'. Xamxuaekos, XK. XKemes, I'. 3aareBa, JI. CnacoB, Muno Aokm. —
ExcnepumenTasien Mojen 3a oreHka Ha ObOpeuHaTa (DYHKIMS C TMPOTOTHUI HAa KOHTPACTHO
cpeacto mpu 7T MRI, Penmeenonocus u Paouonoaus, 50(4), 2011, 197-201. (SJR 0,1)

Hacrosimoro wu3cieaBaHe MNPEACTaBs BB3MOXKHOCTHTE 3a NPWIOKCHHE HA HUTPOKCHIHHTE paguKaiu
(carbamoyl-PROXYL) kato 'H-MRI koHTpacTHHM cpencTBa 3a BU3yalu3alMsi Ha XHMIEPXOJECTEPOJIEMHS —
UHIynMpaHa ObOpeuHa AMCYHKIMS MPU ONUTHU S>KUBOTHM U H3SACHSIBAHE HAa MEXaHM3MHTE 3a yBpEXJaHe Ha
O0BOpenuTe, NPUYMHEHH OT XosecTepoll. KOHTpacTHOTO CPelCTBO € aluIMIMPaHO B 3 IBTH MMO-HUCKA KOHIIEHTPALUs
ot ietanHara no3a (LD50) 3a untpaBeHosHo npunoxenue npu C57BI/6 murtku. Exckperusra upe3 6p0pennte npaBu
TOBa KOHTPACTHO BELIECTBO O€30I1aCHO 3a MPUIIOKEHHE IPU O03alHUIIM B ONPEISIHUTE JO3U U MOAXOIAN] KaH U AT
3a ampoOupaHe B KIMHHMYHATA IMpakTHKa. Pe3ynrtaTtute ca CpaBHEHH C TE3W IOJYYCHU IIPH NPHIOKCHUE Ha
koHBeHIMOHATHO ‘H-MRI xomkrpactHo cpenctso Gd/DTPA npu omenka Ha ObOpeuHaTta (YHKIHA IIpH
eKCIICPHIMEHTAJHU MOJICIY C ONIMTHY )KUBOTHH U MPU YOBEKa.

The present study shows that nitroxide derivative (carbamoyl-PROXYL) is suitable *H-MRI contrast probe for
visualization of hypercholesterolemia — induced renal dysfunction in intact animals and clarifying the mechanism(s)
of renal damage mediated by cholesterol. The probe was applied in a concentration, which was 3 times lower than the
LD50 for intravenous administration in C57BI/6 mice since the probe is excreted by kidneys, it could be considered
harmless for mammalians in the selected dose and appropriate candidate for translational research. The data were
compared with dose, obtained by conventional *H-MRI contrast agent Gd/DTPA for assessment of renal function in
experimental animals and patients.

13.  Valcheva E., M. Baleva, G. Zlateva. — Thickness Dependence of Surface and Interface
Phonon-Polariton Modes in INN/AIN Nanolayers, Solid State Phenomena, 159, 2010, 77-80, DOI:
10.4028/www.scientific.net/SSP.159.77. (IF 0,493), (SJR 0,215)

W3cnenBanu ca ycnoBusiTa 3a 10siBa M HAOJIIOJJEHUE HAa NMOBBPXHOCTHU M MHTEPPEHCHH (HOHOH-TOJIIPUTOHHU
(SPP u IPP) moznoBe B ThHKH ciioeBe InN, orioxenu Bbpxy candup ¢ AIN Oydep. [lonydeHnu ca TeopeTHdHH
nucniepcuonnu kpusu Ha IPP MonoBete B cuctemara Be3ayx/InN/AIN/candup 3a pasnuuna aebenuna va cios InN.
OcobeHocTuTe B €KCIIEPUMEHTAIHO MOIyYeHNTe HH(PPauepPBEHH CIIEKTPH Ha OTPaKEHHE Ce CBBP3BAT C MOsSBaTa Ha
uHTepdeiichu GOHOH-TIONIIPUTOHHU BB30YXKIaHUs TIPH BHIHOBH Yncia Mexay mojaosere TO u LO.

We study the conditions for appearance and observation of surface and interface phononpolariton (SPP and IPP)
modes in thin InN layers grown on sapphire using AIN buffer. Theoretical dispersion relations of the IPP modes in
the system air/InN/AIN/sapphire for different thickness of the InN layer are obtained. Features in the experimentally
measured infrared reflectance were associated with the appearance of interface phonon-polariton excitations at wave-
numbers between the TO and LO modes.

14.  Zlateva G., Tsankova E. — Application of Innovative Methods to Optimize the Learning
Process in Physics for Medical Students, AIP Conference Proceeding: 7th International




aou. 1-p 'enoBeBa AuToHOBa 3s1aTeBa PE3IOMETA HA HAYYHU TPYJAOBE

Conference of Balkan Physical Union, Edited by A. T. Angelopoulos and T. Fildisis, 1203, 2010,
1298-1301, DOI: 10.1063/1.3322359. (SJR 0,166)

3a pa3nuKa OT KypcOBETE IO XUMHMS M OHMOJOTHS B TMMHA3WUTE, KOMTO 3aeMaT BHHUMAHHETO M MHTEpeca Ha
YUCHHIIUTE, ThH KaTo Te TpsiOBa Aa MOCTHIHAT MAaKCHMAallHU PE3YyJiTaTH Ha H3MHUTHUTE 33 IIPUEM BBB BHCIIUTE
MEIUIMHCKY Y9uInina, Gu3uKaTa 0CTaBa BCTPaHU OT TeXHHUA HHTepec. CTpeMeXbT KbM NMPOOYyKAaHEe HAa HHTEpeca
Ha CTYAGHTUTEC IO MEAWIMHA KbM 4YacoBeTe MO (H3MKa M pa3HOOOpa3sBaHEe Ha YYEOHHMS IPOIEC H3UCKBA
HENpeKbCHATO ThPCEHE Ha HOBU ()OPMHM HA OpraHHM3allMsl Ha TO3H MPOLIEC, 3a J1a ce W3MBbJIHM OCHOBHATA 3a/ladya Ha
00pa3oBaHUETO: ONTHMAITHO Pa3BUTHE HA BCEKH CTY/CHT U Ch3/1aBaHEe Ha YCJIOBHS 3a TBOpUYECKa paboTa ¢ Bb3MOKHO
Haii-BHCOKa PONU3BOJUTEIIHOCT. M31013BaHETO HA MHOBAIMU B 00YYEHHETO 10 (hM3HUKA, HACOUYEHH KbM 00y4YeHHUE 10
HETPaJULMOHEH HAuWH, MPEBpbINA IACHBHOTO Yy4YE€HE B aKTHBEH TBOPYECKH Ipolec. ToBa mo3BoisBa OBp30
uaeHTH(HUINpPAaHE U KOMIIEHCHPaHe Ha IPOMYCKUTE B 3HAHUSTA, KOETO OT CBOS CTpaHa BOJM JI0 PallHOHAIN3UPAHE U
IO-TIBJICH ¥ TPaeH KOHTPOJI Ha y4eOHOTO ChabprkaHue. LlenTa Ha n3ciieBaHETO € aHAIN3 U OIICHKA Ha €()eKTHUBHOCTTA
OT TNPWJIAraHETO Ha WHOBAaTHBHU 0Opa30BaTEJIHM METOAM 3a IIOBHIIABAaHE Ha MOTHBAIMATA W KauecTBOTO Ha
o0ydeHuero 1o Gu3nka Ha CTYACHTHUTE 10 MeANIMHA. J{UCKyCHsITa ce OCHOBaBa HA MHCHHMSATA, M3PA3CHU B aHKETH Ha
CTYZAEGHTHUTE U PE3YNTATU OT PA3IMIHN POPMH Ha 0OpaTHA Bpb3Ka.

Unlike chemistry and biology courses in the high schools which occupy the attention and interest of students as
they need to achieve maximum results of examinations for admission in higher medical schools, physics remains away
from their interest. Striving for awakening the interest of medical students to classes in physics and diversification of
the learning process requires the continuous search of new forms of organization of this process in order to fulfill the
main task of education: optimal development of each student, creating conditions for creative work with the highest
possible productivity. Using innovations in teaching physics, aimed at the purpose of training in non-traditional way,
transforms the passive learning in an active creative process. This allows rapid identification and compensation of
gaps in the knowledge, which in turn leads to a rationalization and a more complete and lasting control of educational
content. The aim of the study is analysis and evaluation of the effectiveness of the implementation of innovative
educational methods to increase motivation and the quality of teaching physics to students of medicine. The discussion
is based on the opinions expressed in surveys of students and results of various forms of feedback.

15.  Valcheva E., M. Baleva, G. Zlateva. — Surface and interface-related phonon modes in
INN/AIN nanolayer structures, Mater. Sci. Eng. B-Solid State Mater. Adv. Technol., 165(3), 2009,
153-155, DOI: 10.1016/j.mseb.2009.09.016. (IF 1,715), (SJR 0,944)

W3cnenpaHu ca ycIoOBHATA 3a MOsBa M HAOJIOJCHHE HA MOBBPXHOCTHU U HHTep(helCHU (HOHOH-IIONIPUTOHHH
(SPP u IPP) mozmoBe B ThHKH citoeBe InN, orinoxkenu Bbpxy camdup ¢ AIN Oydep. INonyueHu ca TeopeTuvHu
mucriepcuonHu kpusn Ha [PP MomoBete B cucremara Be3ayx/InN/AIN/candup 3a pa3nmmana gedenuHa Ha cinost InN.
HaOnronaBanu ca Jpyrn OCOOCHOCTH B CIEKTPUTE, OCBEH TE3H, ABJDKALIM Ce HAa ONTHYHUTE (OHOHM HA
CBeIMHCHMATA. ACHUMETPHATA B SKCIICPUMEHTAIHO HAONIOJaBaHUTE NMHKOBE HA PAaMaHOBHTE JIMHHH € CBBP3aHa C
nosiBaTa Ha MHTepelicHN (POHOH-TIONIIPUTOHHU Bb30YKACHHS ITPU BHJIHOBY uncia Mex 1y Mmojosere TO u LO, kourto
He ca JIOKJIaJBaHHU JI0Cera.

We study the conditions for appearance and observation of surface and interface phonon-polariton (SPP and IPP)
modes in thin InN layers grown on sapphire using AIN buffer. Theoretical dispersion relations of the IPP modes in
the system air/InN/AIN/sapphire for different thickness of the InN layer are obtained. Features, additional to those
due to the compounds optical phonons, are observed. The asymmetry in the experimentally observed Raman mode
peaks is associated with the appearance of interface phononpolariton excitations at wave-numbers between the TO
and LO modes, which are not reported by now.
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16. Baleva M., G Zlateva, T. Tsvetkova, S. Balabanov, L. Bischoff. — Vibrational Spectra of
Silicon Implanted Polymethyl-methacrilate (PMMA) and Poly-propylene (PP), J. Optoelectron.
Adv. Mater., 11(10), 2009, 1420-1423. (IF 0,433), (SJR 0,283)

N3znomnssana e nHppadepseHa (IR) n pamaHoBa CIEKTPOCKOIHS 32 OXapaKTepH3HPaHe Ha Pa3INuHN HOJINMEPHA
MaTepualy, UMILIAHTUPAHU ¢ HUuckoeHepruitnu Si* #onu (E = 30 keV, D = 1,1017 cm?). Uscnensanu ca asa Buja
monMepH — monmMmeTuaMerakpmiat (PMMA) n monmunponmier (PP). UmmnantupaneTo Ha CHITMIIMEBHA HOHU BOIU
JI0 pa3pyllaBaHe Ha BPb3KHTE B CyOCTpaTHUTE CTPYKTYpH W MOsBaTa Ha HOBOOOpa3yBaHM BPB3KH. [0 TO3M HaunH
u3cneaBaHuATa Ha IR W pamMaHOBHTE CIIEKTpH MOKa3Bat, 4e WUMIUIaHTHpaHeto Ha Si* B PMMA u PP Bomu 1o
oOpaszyBaHe Ha amop(eH M HaHOKpUCTaleH rpadur, npeaumuo B PP mpoburte. Hammuwmero na wactunm SiC u
Hepearupaiy Si aTOMH ChIO ce Ha0JI01aBa B UMIIJIAHTHPAHUS [TOJUMEPEH MaTepurall.

Infra-red (IR) and Raman spectroscopy studies were used to characterize different polymer materials implanted
with low energy Si* ions (E = 30 keV, D = 1.1017 cm?). Two kinds of polymer were studied — poly-methyl-
methacrylate (PMMA), and poly-propylene (PP). Silicon ion implantation resulted in the breaking down of bonds in
the substrate structures, and the emergence of newly formed bonds. The IR and Raman studies thus show that the
implantation of Si* into PMMA and PP leads to the formation of amorphous and nano-crystalline graphite,
predominantly in the PP samples. The presence of SiC particles and unreacted Si atoms is also observed in the
implanted polymer material.

17.  Baleva M., G Zlateva, A. Atanassov, M. Marinova, E. Polychroniadis. — Polariton modes
in ion-beam synthesized Mg>Si nanolayers, Journal of Physics: Conference Series, 113, 2008,
012042, DOI: 10.1088/1742-6596/113/1/012042. (SJR 0,264)

W3cnenaHo € MUKpO-paMaHOBO pasceiiBaHe Ha HaHOCIoeBe Mg>Si, oTioxeHH BbpXy Si MaTpuua. O0pasiute
ca TOJydeHH 4Ype3 WOHHO-IIBUCB CHHTE3, HOCIEABAaH OT OBP30 TEPMHUYHO OTrpsiBaHe. M3MepeHO € pamMaHOBOTO
pasceiiBaHe OT NOBBPXHOCTHH W WHTepdeiicHn (OHOHHM NONAPUTOHH. EKCIEpHMEHTaJIHUTE pe3yiTaTH ca
MHTEPIIPETHPAaHH Ha 0a3aTa Ha TUCTIEPCHOHHNTE KPUBHU, H3YHMCIICHH 32 CIIOEBE C passinuHa aebenuna. MizmecTBaneTo
Ha HOJIIPUTOHHUTE 0COOCHOCTH B CHEKTPUTE 3a Pa3IMUHUTE 00pa3Iy € B ChIVIacHe C U3MEHEHUETO Ha JIcOeIMHaTa Ha
HaHOCJIOSI.

Micro-Raman scattering of a Si matrix with Mg.Si nanolayers on it is studied. The samples are prepared by ion-
beam synthesis followed by rapid thermal annealing. We succeeded in measuring Raman scattering by surface and
interface phonon polaritons. The experimental results are interpreted on the basis of the dispersion relations calculated
for layers with different thickness. The shift of the polariton modes from sample to sample is in agreement with the
variation of the nanolayer’s thickness.

18.  Marinova M., M. Baleva, G. Zlateva. — Resonant Raman and micro-Raman scattering
from Si matrix with unburied S-FeSi> nanolayers, J. Nanosci. Nanotechnol., 8(2), 2008, 775-779,
DOI: 10.1166/jnn.2008.a055. (IF 1,929), (SJR 0,836)

WscnenBanm ca upe3 paMaHOBO pasceiiBane oOpas3mu, MpeACTaBIsABAIIM Si MaTpHIa ¢ HAHOCIOEBE OT
HoIynpoBoaHUKOBHs S-FeSi? cumuima. Hemonspusupanu paMaHOBM CIIEKTPH Ha 0OpaslLUTE ca M3MEPEHM B JIBE
pasuuHu KOH(Urypanuu. YCTAaHOBEHO €, e XapakTepHuTe 3a [-FeSi; paMaHOBHM JMHUM C€ BHKIAT B CIIEKTPHTE,
B3€TH NP BI'BJI HA MAJaHe OT OKOJO 45°, IOKaTo B reoMeTpHsiTa Ha oOpaTHO pa3celiBaHe ce HaOIloJaBa camo
CPaBHHUTEITHO HHTCH3MBHA ITHPOKa 0cOOEHOCT. Pa3mkaTa B CIIEKTPHUTE CE MHTEPIIPETUPA C MOSIBATA HA HTOBBPXHOCTHU
MOJIIPUTOHHU MOJU HAa ONTHYHUTE (HOHOHM B HAHOpPa3MEpPHHUTE CJIOEBE B TeOMETpHsaTa OJM3Ka 10 00paTHO
pasceiiBane. M3ciie1BaHO € pe30HAaHCHOTO paMaHOBO pa3celiBaHe NpHU bI'bJI Ha MaJalllaTa CBETJIMHA OT OK0JIo 45° U ca
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OIPEACICHN CHEPruruTe Ha MCKAY30HHUTEC MNPEXOAU B MU3CJIACABAHHA CHCPrucH Auara3oH. H3BectHO €, 4
PE30HAHCHOTO pPaMaHOBO pa3cel71BaHe H3rJIcxKJaa AJ0pu MHNO-MPCIU3€H METOJ 3a OIpCACIAHC Ha CHCPruu Ha
MCKIAY30HHUTC TMPEXOoaAu OT MoAyJallMOHHATa CIICKTPOCKOIIUA. TBT)p,HI/IM, 4ye OonpeAcJCHUTEC B PpE3yJTaT Ha
H3CJICABAHCTO CHEPIrUr Ha MPECXOJUTE B TO3U AHAIIA30H 3a IIBPBU IIBT Ca OMPCACIICHU C TaKaBa MPCHU3HOCT.

Samples, representing Si matrix with nanolayers of the semiconducting S-FeSi; silicide are studied by Raman
scattering. The unpolarized Raman spectra of the samples are measured in two different configurations. It is found
that the characteristic f-FeSi, Raman modes are seen in the spectra, taken at incident angle of about 45°, while only
comparatively intensive broad feature is detected in a back-scattering geometry. The difference in the spectra is
interpreted with the appearance of surface polariton modes of the optical phonons in the nanosized layers in near back-
scattering geometry. The resonant Raman scattering is investigated at incident light angle of about 45° and the energies
of the interband transitions in the investigated energy range are determined. It is known that the resonant Raman
scattering appears to be even more precise method for the determination of the interband transitions energies than the
modulation spectroscopy. Thus, we claim that the energies determined here are firstly determined with such a
precision.

19. Baleva M., A. Atanassov, M. Marinova, G. Zlateva, N. Todorov. — Raman scattering of
Si matrix with randomly distributed nanoparticles of semiconducting silicides in it, J. Nanosci.
Nanotechnol., 8(2), 2008, 768-774, DOI: 10.1166/jnn.2008.a054. (IF 1,929), (SJR 0,836)

WscnenBanu ca 4pe3 pamMaHOBO pa3ceiiBaHe o0pasi, MPeJCTaBIsABaIld Si MaTpuiia ¢ HAHOCIOEBE OT
MOJIYIPOBOAHUKOBHUTE cuianiuad fS-FeSi; u MgySi. Hemonspusupanute pamMaHOBH CIEKTPH HA 0OpasiuTe ca
WHTEPIIPETHPAaHU B PAMKUTE Ha MosBaTa Ha nHTEepdeiic-hOHOHHM MONAPUTOHH. TeopeTHYHUTE TUCTIEPCHOHHU KPHBH
Ha uHTepdeiic-pOHOHHNTE MOJSIPUTOHH B cHCTeMaTa Si/cuiuimz/Si ca MoJydyeHH OT ypaBHEeHusTa Ha Makcyed.
CpaBHEHHETO HAa TEOPETUYHHUTE NPECMSTAHUS U EKCIIEPUMEHTATHUTE HAOIOACHHS € 10CTaThuHO N00po. Habmonasa
ce eBOJIOLMS Ha JIMHUMTE B pPaMaHOBUTE CHEKTPH NPH Pa3IMYHU TEXHOJOTUYHHM YCJIOBHMS Ha IOJy4YaBaHEe Ha
oOpasmure.

Samples, representing Si matrix with nanoformations of the semiconducting silicides S-FeSi; and Mg.Si are
studied by Raman scattering. The unpolarized Raman spectra of the samples are interpreted in the frameworkof the
appearance of interface-phonon polaritons. The theoretical dispersion relations of the interface-phonon polaritons in
the system Si/silicide/Si are obtained from the Maxwell equations. The comparison of the theoretical calculations and
the experimental observations appeared to be sufficiently good. An evolution of the features in the Raman spectra on
the experimental conditions is observed.

1. IIy0nukanuu B Hepedepupanu cnvcaHus ¢ HAYYHO pelieH3MpaHe WU B PeJaKTHPaHU
KOJICKTHBHH TOMOBe.

39.  baxkanosa P., Jl. JIazaposa, I'. 3nareBa, XK. XKenes, JI. Cnacos, . Aoku. — Busyanu3zamus
U CBPBXIPOAYKIMS Ha CYNMEPOKCHIHHU DPATUKAIN B KUBU KICTKM U HUIPOKCHUIU YCHIIBAIIU
MarHMUTHO-PE30HACHU H300paKE€HUST — HOB TIOTJIE]l B MOJEKYISIPHUTE MEXaHW3MH Ha
¢dyakmonanaus MRI, I'oouwnux na Coguiicku ynusepcumem “Ce. Knumenm Oxpudcku“, 2,
2017, 123-134.

B nacrosmara ctatus ca ONpeAcTaBEHW PE3yATaTd 3a pojsATa Ha CYNEPOKCHIHHUS pajuKal B yCUIBaHE Ha
KoHTpacTa B T1- MarHuTHO-pe3oHaHcHU u300paxenns (MRI) Ha )KUBHM KJIETKH ¥ MOIEITHH CUCTEMH — B IIPUCHCTBHUE
1 OTCHCTBHE HAa HUAPOKCHUIHN (KOHTPACTHH BEILIECTBA), KATO PE3yJITAT OT HAMaJIIBaHEe Ha PEIaKCalMOHHOTO Bpeme T1.
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CBpBXIIPOYKIMSATA HA CYTIEPOKCHIHN PaJiKaIy B )KHBU KJIETKH Oellle MHIyIpaHa Ype3 TPETHpPaHe ¢ POTCHOH
(uaxnbuTop Ha Komrurekc | Ha MUTOXOHIpHaIHATa JUXaTelIHA BEpUra) M 2-METOKCH €CTpaanuoi (MHXHOUTOp Ha
cymepokcun aucmytaszata) (2-ME/Rot). MPI uscnensanusra 6sixa mposeaern Ha 7T MPI amapar (na dbantomu).
Cepbxnpoaykiuara Ha cynepokcun B 2-ME/Rot-tpetipanute KieTku Gele MOTBBPACHA Ype3 KOHBEHIHOHAICH
JUXUIPOETHINEB TeCT. B mpuchcTBre Ha HUTPOKCUAHU coHau (Mito-TEMPO), unrensutersT Ha MPI-curnana B 2-
ME/Rot-tpetupanure kinerku 6ere ~30-40% mo-BUCOK, B CPABHEHHE C TO3U B HETPETUPAHHUTE KICTKH WIIH KJICTHYHN
Kyntypu. B Momenan cuctemu (0e3 kieTkn) Oemie yCTaHOBEHO, Y€ CYIEPOKCHIBT, HO HE M BOZOPOJHUAT IEPOKCH]I,
noBumIaBa nHTeH3UTETa Ha T1-KOoHTpacTHUA MPI curnan vHa Muto-TEMPO. OcBeH TOBa CyniepoOKCHABT BH3CTAHOBSBA
MPI kontpacra B T1-m306pakenne Ha MitoOTEMPOH — HekoHTpacTeH (anaMarauTeH) anamor Ha Mito-TEMPO.

Pesynrature oT Tazm paboTa OTKpPHBAT OTAEIIHO HAIIPaBJICHHE 3a W3CIICIBAaHE HA HOBH BBH3MOXXHOCTH BBHB
¢ynkiponanaus MPI — nerextipane Ha MeTabOIMTHA AKTUBHOCT MPHU CBPBXIPOAYKIHS HA CYNEPOKCHUL, KAKTO U IPU
HapylleHHs Ha OajaHca MEXAY CYINEpPOKCHIa M BOJOPOAHUS INEPOKCHI — €AWH MHOIO BaKEH MEXaHU3bM MpHU
W3SICHABAHE Ha (UHUTE MOJIEKYJIHM MEXaHM3MH 3a peryjauus Hpd MHOTO NaTOJOTMYHU IpouecH (Hamp.
KaHIIeporeHe3a, HeBpOoAereHepalus, aTepockiepos3a, Bb3NajJeHus U Ap.). Busyanuzanusata Ha MUTOXOHApHAIHATA
aKTHMBHOCT B pEaJIHO BpeMe MOXKe 1a ObJe pelaBalia 3a M3SCHSIBaHE Ha MOJICKYJIHHUTE MEXaHH3MU NpHU
¢ynkronanaus MP| B Heroara Half-IIMPOKO mpHeTa AeHUHUIMA — METOX 3a M3CJIEIBAHE HA BPB3KAaTa MEXKIY
1epeOpaTHs KPbBEH TOK M HEPBHATA aKTUBHOCT.

Here we report that superoxide radical is involved in the enhancement of Ti-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-I 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 Ti-weighted MRI signal of mito-TEMPO. Moreover, the superoxide restored the
Ti-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.

40. llieva I., G. Gyulchev, G. Zlateva. — Development of thermal and visual imaging system
for monitoring plant growth and status in Svet-3 space greenhouse: requirements and camera
selection, Proceedings SES 2017 — Space, Ecology, Safety, Thirteenth International Scientific
Conference, Sofia, 2 — 4 November 2017, 130-133.

OcHoBHA Cl)yHKI_H/Iﬂ B GLJIeHII/ITe buonornunu cucremm 3a OCHUT'YPSIBAHC JXHMBOTA Ha CKUIIAXKUTE IIPH
MPOABJDKUTCIIHUTE MHUCHUHU CE€ OTPEXKIa Ha PAaCTCHUATA. B xocMmuecku YCII0OBHA €KCIHCPUMEHTH C OTIVICKIAHE Ha
pacT€HHUd C€ TPOBEKAAT OT 45 TOAWHU, HO BBIPEKU HATPYHAHUSA OIIUT B obmactra Ha ,, KOCMHYCCKOTO
paCTeHI/IGBLHCTBO”, BCC€ OLIC B KOCMHYCCKUTEC OpaHKECpHUU (KO) CC Chb3AaBaT CTPCCOBH YCJIOBHUA 3a PA3BUTHC HaA
pacTeHuAdTa. KOHHGHHI/IHTa 34 aJIalITUBHO YIIPABJICHUC HaA KO Cger-3 MpeABHKJa BKIFOYBAHEC Ha 06paTHa BPB3Ka OT
cTaryCa Ha paCTeHHATa B IPOLECa HAa KOHTPOJ Ha MapaMCETPUTE HAa OKOJIHATA Cpcla € LCI Ja €€ MpPCYyCTaHOBU
Cb31aBaHCTO Ha H€6ﬂaFOHpI/I$ITHI/I YCiIoBUA U Ja CC ONTUMU3UPpA CpeliaTa 3a OTTJICKAAHC Ha PACTCHUATA. L[e.]'[ Ha
HacTodIara pa3pa60TKa € HaATpaXKIaHCTO Ha Cucremara 3a MOHHUTOPHUHT paCTCKa U CTATyCa HAa paCTCHUATA B KO
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Cger-3, upe3 no0aBsiHe Ha Kamepa 3a 3aCHEMaHe pacTeka M pa3BUTHETO Ha pactenusiTa (VIS kamepa), 1 TepMo Kamepa
(IR xamepa) 3a 3acHeMaHe TemIiepaTypaTa Ha jqucrara. bu-cnexrpanna (VIS u IR) kamepa FLIR AX8 (FLIR Systems
Inc., USA) e mpunoxeHna B MoHUTOpuHroBara cuctemMa Ha KO Cset-3 mopaau CbOTBETCTBUETO HA CHEKTPATHUTE U
ONTHYHUTE M XapaKTEPUCTUKH C TOILIMHHOTO M3ThYBAaHE HA PACTCHUTA M Malaba Ha 3aCHEMaHaTa JIMCTHA TUIOLT Ha
pacTeHusTa, KaKTO ¥ MOPaH Bb3MOKHOCTTA MOIYYSHUTE U300pakeHUs 1a ObJjaT aHAIM3UPaHU U IaHHUTE OT TAX J1a
6baat BrmtoueHn KbM PLCs.

Plants will play key role in the future Biological life support systems to sustain crews’ life during long duration
space missions. Plants are grown in space for more than 45 years and although significant knowledge is gained in the
field of “space horticulture” stressful conditions are still being created in the space greenhouses (SG). The concept
for adaptive control of Svet-3 SG envisions control of the environmental parameters by feedback from the plant
physiological status with the scope to prevent creation of suboptimal conditions for plant growth and to optimize the
environment. The aim of this study is to upgrade the plant growth and status monitoring system of Svet-3 SG with
visible light (VIS) camera for imaging of plant growth and development, and thermal (IR) camera for imaging of leaf
temperature. FLIR AX8 (FLIR Systems Inc., USA) bispectral (VIS and IR) imaging camera was implemented in the
Svet-3 monitoring system. The spectral and optical characteristics of the camera suited well with plants’ thermal
emissivity and scale of leaf area being measured. FLIR AX8 also has built-in support to connect to industrial control
equipment such as PLCs, and allows sharing of image analysis and results for control

41. XamxunexkoB I'., JI. Jlazapoma, II. T'enos, I'. 3mareBa, P. bakamnosa, JI. CmacoB. —
ExcriepuMeHTaIeH MOJIeN 3a PETUCTPUPAHe Ha ThKAHHHS PEIOKC-CTATyC B JONMAMHUHEPTrUIHATA
obracT Ha MO3bKa C MAarHUTHO-pe3oHaHCHa ToMorpadus, [oouwnux na Coguiickus
yHusepcumem “Ce. Knumenm Oxpuocku , Meouyuncku ¢paxynmem, 1, 2015, 174-185.

HacTosmara cTatus € mocBeTeHa Ha HOBa METOAMKA 3a BU3yalM3UpPAaHE HA MPOTYKLUMATA HA CYHNEPOKCHUIHU
paIyKany B JOMaMUHEpPTUYHaTa 00JIacT Ha MO3bKa Ipu OonectTa Ha [lapkuHcoH. B ocHOBaTa Ha MeTona € pesloKe-
UUKBIBT HA HATPOKCHITHHS AepuBaT Mito-TEMPO, koliTo MpoOHKUKBa Mpe3 KPhbBHO-MO3bYHATA Oapuepa, KJIeThuHaTa
¥ MUTOXOH/IpHanHata MeMOpanu u ce xapaktepusupa ¢ MRI T1 konTpact. ExcriepuMenTHTe ca NpoBeAeHN BBPXY
Mumkn ot JuHmATa C56Bl/6, pasmeneHn B aBe Tpymu — 3ApaBH U TpeTHpaHu ¢ |-mertmn-4-¢enmin-1,2,3,6-
terpaxuaponupuaud (MPTP). IIpu 3apaBuTe )KUBOTHH HUTPOKCHUI-ycHieHUSIT MRI curnan e cpaBHUTENIHO cnab u
KpaTek (BpeMe Ha momykuBoT~40 cek.; mpoabmkuTenHOCT~80 cek.). IIpodunsT Ha XuUcCTOrpaMuTe MOKa3Ba, 4e
3[paBUTE MO3bYHHM ThKAHM UMAT BHCOKA PEAYIUpAIla CIIOCOOHOCT Mo oTHomenune Ha Mito-TEMPO. Ilpu MPTP-
TPETUPAHUTE MUIIKH, HUTPOKCUA-ycuaeHuAT MRI curnan e cuneH u npoabDKUTENCH (BpeMe Ha MOIyXHUBOT >20
MUH.; TIPOIBIDKUTENHOCT >20 MHUH.), 0COOEHO B JTONAMHHEPTUYHUTE OONACTH Ha MO3bKa. XHCTOIpPaMHUTE ITOKa3BaT
BHCOKA OKHCIIUTEIHA aKTUBHOCT HA JonaMuHepruynure Tbkanu Ha MPTP-Tpertupanure mumku. Te3n pesynratu ca
JUPEKTHO JIOKA3aTEJICTBO, BbPXY WHTAKTHH >KMBOTHH, Y€ CYIEPOKCHIHMAT pajvKall € TIaBeH MHIYKTOP W/WIN
MeIMaTop 3a HEeBPOAETeHEPaTHBHAUTE YBPEKAAaHMsI pH OoecTTa Ha [TapkuHCOH.

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.
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42. [Hankoga E., I'. 3nareBa, B. KocranunoBa — MrpoBata MeToauKka B yueOHUs MPOIIEC TIPE3
noryiefa Ha ooyuaBanute, Science & Technologies, Volume I11: Education, Number 8, 2013, 76-
80.

B paMknTe Ha mNemarormyecKW EKCIEPUMEHT, M3CieABall e(eKTa OT NpHaraHe Ha UIrpoBa METOIUKA B
00y4eHHeTo Mo OHONOTHSI B CPENHOTO YYHMIHMIIE W MO0 OHOXMMHSA BBB BHCIIETO YYWININE U BIWSHACTO Ha
BKJTFOYBAHETO HA TUIAKTHIECKUTE UTPU B 00YIEHHETO BbPXY CTEIIEHTA Ha OBJIAsIBaHE W TPAHHOCTTA HA 3HAHUSTA, €
MpOBE/IeHa aHKeTa cpell YYEHUIMTE U CTYJEHTUTE, y4acTBAIll B EKCIIEPUMEHTa, ¢ €JHa M Chlla YaCTUYHO
CTaHJapTH3UpaHa aHKETHA KapTa, BBIPOCUTE B KOATO KacasT MHEHMETO UM OTHOCHO MPOBEXJAaHETO Ha KOHKPETHU
JUIAKTUYEeCKU UTpU. AHAIU3BT Ha aHKeTaTa IOKa3Ba, ue IOBe4eTo oOyuaBaHM CMSATAT, Y€ UrPOBaTa METOIHKA
CIOCcOOCTBA 32 MO-JIECHO W TPHBIEKATEIHO BB3IIPUEMAaHe Ha CIIOKHATA TEOPETHYHA MaTepusl, Ch3/[aBa YCIIOBHUS 3a
peanu3upaHe Ha peaHO ChINECTBYBAIM MHTEPAUCHUINIMHAPHU BPB3KH, Pa3IIUpsABa MO3HABATEIHUS KPBro3op Ha
y4alyTe c€ ¥ BOAM 10 33AbI00YaBaHE, OCMHUCIIHE M TPAlHO YCBOSIBAHE HAa OHE3W 3HAHHS, KOMTO MMAT PEATHO
NpWIOKHO 3HaueHWe. OT aHanM3 Ha MHEHHWETO Ha O0OydaBaIlll c€ OT Pa3lWYHU BB3PACTOBH I'PYIH, MOXE Ja ce
HaIlpaBU M3BOJI, Y€ UTPUTE B METONUKHUTE HA 0OOydECHHE ca MPHJIOXKHMHU HE CaMoO 3a ITO-MaJIKUTE YUYEHHIH, HO U 3a
YUCHHIIUTE B TUMHA3MUTE W CTYJICHTUTE BBHB BHCIINTE YUYWIHINA, aKO CB3IAICHUTE IUIAKTHYECKH HIPH, Ca
cb00Opa3eHu ¢ Bb3pacTTa.

In frame of a pedagogical experiment in the application of game method in teaching biology in high school and
biochemistry at the university, the influence of the inclusion of didactic games in training on the degree of possessing
and permanence of knowledge. High school students and University students participating in the experiment were
surveyed with the same partially standardized questionnaire, the questions which concern their views on the
implementation of specific didactic games. The main findings of the survey show that most learners believe that
gaming method facilitate easier and more attractive perception of complex theoretical material, creates conditions for
the realization of real interdisciplinary connections, expand the cognitive horizons of students and leads to a deepening
understanding and sustainable utilization of the knowledge that a real practical importance. Analyzing the opinion of
trainees from different age groups can be done and concluded that gaming in teaching methodology is applicable not
only for the younger students, but for students in high schools and students in higher education, if you create didactic
games consistent with the age of the students.

43.  llamkxoma E., E. CroumenoBa, I'. 3naTteBa. — CpaBHUTEIHO H3ClIe[[BaHE HA eeKTa OT
[pujaraHe Ha WUrpoBa MCETOJAHUKA B y‘le6HI/I${ mnmponec 1o Ouojorusa B CpCAHOTO U BUCHICTO
yuuiuiie, Science & Technologies, Volume 11: Education, Number 8, 2012, 102-106.

HrpoBure meqaroruuecKkyd TEXHOJIOTHH Ce IMpHJaraT YCIIENIHO B OOYYEHHETO, KaKTO Ha Jiella, Taka W Ha
BB3pacTHH. Urpara e ocoOeHO eheKTHBHA U MPUBJIEKATEIHA, KOTaTO € pa3padoTeHa ChoOpa3HO IeTUTe Ha 00yUeHHUE
1 y4eOHOTO ChIIbPXKAHUE U € aJJaTUpaHa CIPSMO Bb3PaCTOBUTE 0COOCHOCTH Ha yJamuTe ce. buoxumusra, kaTto 9act
OoT 00ydYeHHeTo 1Mo OHWONIOTHS B TOPEH KypC, OOMKHOBEHO 3aTpyIHSBAa YYCHHUIIUTE, KOETO OT CBOS CTpaHa Kapa
MpenoaaBaTeNsaT Aa ThPCH HAYMHM Jla TW 3aMHTPHUTYBA, 3a Ja YCHEsT Jla YCBOSAT OCHOBHUTE Mo3HaHus. Ho ako
00y4eHHEeTO W/WiK MpoBEpKaTa Ha 3HAHUATA Ce MPOBEE B UTPOBH GopMaT, T OM MOTrJIa J1a cTaHe 3HAUUTENHO T0-
WHTEPECHa, YBJIEKaTeJIHA M HEeCTpecupaima TH. 3alioTo WTpoBaTa METOAMKA Mpelpasiojiara KbM HETPUHYICHO
YCBOSIBAHE HA 3HAHMS U TIO-JIECHO pa3pelaBaHe Ha MOCTABEHUTE UM 3aJauu.

TIpencraBeHo e u3cnenBane Ha edekTa OT NMPHJIAraHe Ha UTPOBa METOAMKA B yUEOHHS TPOIEC MO OMOJIOTHUS B
CpenHOTO U BHcweTo Yyuwiuuie. I[lpemiarame anTrepHaTMBHM BapHaHTH Ha JUAAKTUYECKM WUIPUH Ha Tema
»PorocuHTe3a®, agantupanu 3a 9 u 11 kjac, KOUTO CTUMYJUpAT MHTEpeca Ha ydaluTe, MOJITUKBAT T'HM KbM
CaMOCTOSITEITHOCT M HECTaHAAPTHO MUCJICHE M Pa3BHBAT CIIOCOOHOCTTA UM 33 paboTa B €KHIL.

Pesynrature OT mpoBeICHUS TEIarOTMYeCKH SKCIIEPUMEHT TI0 OMOJIOTHS HU JaBaT OCHOBaHHE Jia CYMTaME, ue
MPWIAraHeTO Ha pa3IU4YHU MOJENM Ha JAUJAKTUYECKH UTPU OCUTYpsiBa YCIOBHS 332 ONTHMM3HpPAHE Ha Mpoleca Ha
00y4eHre KaKTo B CpEeJHOTO, Taka U BHB BUCIIETO YUIIIUIIIE.
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Educational game technologies can be applied successfully in teaching children and adults. The game is very
effective and attractive when is designed exactly for the purpose of teaching and educational content is adapted to the
age of the students. Biochemistry as part of teaching biology in secondary schools usually is difficult for the students,
so the teacher usually seeks ways to intrigue and make them learn basic knowledge. But if teaching and /or exam is
as game, it could become much more interesting and fascinating and unstressed for the students. Game methodologies
predispose to learning naturally and easily solve the tasks. Here we present a study of the application of game methods
effects in biology teaching in high school and university. We offered didactic games variants for photosynthesis,
adapted for the 9th and 11th classes that stimulate interest in the student, encourage them to be self-reliance and
original thinking and develop their capacity for teamwork. The results of this experiment make us believe that the
applying different models didactic games provide conditions for optimizing the process of teaching both in secondary
and higher schools.

44,  TsankovaE., 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, 8(3), 2010, 373-375.

LEJI: Ilenta Ha TOBa HW3CJIE[BAHE € [a MNPOCICIA HEOOXOIUMOCTTA OT Ch3JaBaHE HA TCPMHHOJIOTUYCH
CIPaBOYHHK Ha OBJITAPCKU U aHTIIMICKH €3HK, BKIIFOYUTEITHO TSPMUHH U (ppa3u, 4eCTO CPELIaHu B CIICI[HATU3UPAHATA
nuteparypa. Te3u TepMuHH U Ppa3u TpsOBa 1a ObIAT OOSCHEHH JISCHO, IO H3UEPIaTeNICH HaunH, 0e3 1a ce HaMaJIsIBaT
TSAXHATa HAyYHA CTOMHOCT, B 9aCT OT M3yYaBaHUTE NOKIMHUYHU TUCHHUIUIMHU: Buonorus Ha doBeka, Lluromorus u
Xwuctonorus, ®uznka, bnopnzuka, Xumus, brnoxumus 1 AHATOMES Ha YOBEKa.

METO/MU: TlpoBeneHo ¢ aHOHUMHO MIPOyYBaHE Cpea Ty>KACCTPaHHHU CTYACHTH, OTHOCHO HEOOXOIUMOCTTA OT
Ch3/laBaHE Ha TEPMHUHOJIOTHYCH CIPaBOYHUK Ha OBITAPCKH M aHTIIMHCKHU €3UK W MPEeANOYHTaHO Oo(opMICHHE Ha
oOpa3oBaTelieH HAPbYHHUK.

PE3VIJITATU: [ToBeueTo OT CTyIEHTUTE O100OPSBAT UAEsATA 32 Ch3/[aBaHE HA TAKbB HAPBHYHUK, HAMUPAIKH IO
3a MOJIe3eH MPHU YCBOSBaHE HA 3HAHUSATA MO NPEIKIUHUYHUATE AUCIUTUTHHHA.

3AKJIIOYEHUS: Bb3 ocHOBa Ha aHanu3a Ha MEAaroTHYECKUs] €KCIEPUMEHT, MOXKe Ja Ce 3aKJIouH, 4e
pe3yNTaTUTe OT AHKETUTE HAIBJIHO CHOTBETCTBAT HA MPSIKOTO HAOJIOJIEHHWE Ha MPETNOJaBaTEINTE O Pa3IUIHHUTE
JMUCIUIUIMHA M 3aTBBPXKJAaBaT MHEHHETO MM, OTHOCHO HEOOXOIMMOCTTa OT Ch3[laBaHE Ha TaKbB HapbUHUK U
MpHJIarafe Ha JOIIBJIHUTETHH (JOpMHU Ha 00yICHHE.

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.

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.

45, 3aaresa I'., H. [Tongumutposa, A. 'eroBa, M. Munesa, /{. Bragumuposa. — CbabpxkaHue
Ha Kypca 1o (pu3uKa 3a MEAUIITHCKUTE CIICIIMATHOCTH ¥ TIOI00p Ha 00pa30BaTeTHN TEXHOJIOTUH,
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Cooprux ooknaou om XXXVIII Hayuonanna kongepenyus no 6vnpocu Ha oOyueHuemo no
¢usuxa, Jloseu, 8-10 armpun 2010 ., 179-182.

B crarusita ce KOMEHTHpa MOTHBANMATA HA CTYJACHTHTE OT MEIUIMHCKUTE CIEIHATHOCTH 32 33BJDKUTEITHOTO
UM oOyueHHne 1o (u3WKa M BB3MOKHOCTUTE 33 HEHHOTO IOBHINABAHE C IPABWIECH IMOAOOp Ha pa3INdHU
00pa3oBaTeTHN TEXHOJIOTHH. B pe3ynTaT Ha IMPOBEAEHO aHKETHO MPOYYBAHE, Ca MOJTYYEHH PE3YNTATH 3a TE3U OT
MearormIecKUTe METOIH, KOUTO OKa3BaT Hal-CHIIHO BIMSHHUE BEPXY HHTEpECa Ha CTYACHTHTE U BE3MOXXHOCTHUTE 32
npu0OMBaHe Ha HY)KHUTE 3HAHMS.

The article comments on the motivation of medical students for their obligatory education in physics and the
possibilities for its increase with the right selection of different educational technologies. As a result of a conducted
survey, were identified those pedagogical methods that have the strongest impact on students' interest and
opportunities to acquire the necessary knowledge.

46. I'eroBa A., H. IlomaumutpoBa, I'. 3mareBa, JI. BnaaumupoBa, M. MuneBa. —
OcbBpeMeHsaBaHE Kypca MO MEIUUMHCKAa (U3MKa C OTJie]l BPb3Ka M 3HAYCHHE 33 KIMHHUYHUTE
mucruruinan, Coopruk Odoxnaou om XXXVIII Hayuonanna Kougepenyus no 6wnpocu Ha
obyuenuemo no gusuxa, Jloseu, 8-10 anpwmn 2010 ., 141-144.

Pornsita Ha mpuioxHaTa QuU3KMKa 32 OYpHOTO pa3BUTHE HAa 00Pa3HO-ITUATHOCTUYHUTE METOIM B MEIHUIIMHATA €
HechbMHEeHA, KOHKpPETHUTE NPUIIOKEHUS, TPEACTABCHH C MPUMEPH MPH HM3YYaBaHETO Ha MPO(UIMpaHUsS KypC MO
(hu3KKa 3a MEIUIUHCKHUTE CIICI[HATHOCTH, MPH 3all03HABAHETO UM C (PM3UYHUTE OCHOBH HA PA3IMYHHTE METOIH 32
00pa3Ha JUarHOCTHKA, BOJIHU 10 3HAYMTEITHO MMOBHUINIABAaHE HA HHTEPECa M MOTHUBAIUTA 32 O0yYCHHE Ha CTYJICHTUTE.
B craTtmsTa ca mpencTaBeHH MPUMEPH 3a TAKWBA MPWIOKEHUS, KOUTO 1a ObJaT M3MOJI3BaHH B Kypca Ha O0yJICHHE —
OCHOBHO TIpH ITOCTaBsSHE HAa KOMIUICKCHH JUAarHO3W Ha 3a00JsIBaHUS HA [ICHTpaHATa HEPBHA CHCTEMA.

The role of applied physics in the rapid development of imaging-diagnostics methods in medicine is
unquestionable. The specific applications presented with examples in the study of the profiled course in physics for
medical specialties, in acquainting them with the physical basis of different methods of imaging diagnostics, leads to
a significant increase in interest and motivation for learning. The article presents examples of such applications to be
used in the training course — mainly in the complex diagnostics of diseases of the central neural system.

47.  Zlateva G. A., M. |. Baleva. — Surface and interface polaritons of the optical phonons in
Mg2Si nano-layers with rough surfaces, Bulg. J. Phys., 36(2), 2009, 131-138, http://www.bjp-
bg.com/papers/bjp2009 2 131-138.pdf.

W3cnenBanm ca HanocmoeBe oT Mg,Si, BrpafgeHn B Si MaTphlla 4pe3 HWOHHO-IIbUeB cuHTe3. CioeBere ca
MIOJYYCHH C €/IHa M ChIIA /1032 UMIUIAHTHPaHU Mg HOHHM, HO C pa3JIMuHH €HEPTUH Ha UMIUIAHTHPAHE, KaTo 110 TO3U
HauyMH ca (OPMHUPAHU Ha pa3IndHa AbI00YMHA B MaTpunaTa. [IoBbpXHOCTTA Ha MPOOHTE € M3CiIeaABaHa Ype3 aTOMHO-
cwioBa Mukpockornus (ACM) u e ompefeneHa rpanaBocTTa. B mojydeHnTe CIEKTpU Ha paMaHOBO pasceiiBaHe Ha
obpasiure, Hape ¢ XapakrepHuTe GOHOHHK MOAKM HAa MgySi, ce HaOIrOIABAT M JOIBIHUTENHN 0coOeHOCTH. Te3n
0CcOOEHOCTH ce O0SICHABAT C TeHEpHpaHe HA IIOBBPXHOCTHU M HHTEepGEHCHN (GOHOH-TTONAPUTOHHN Moan. OOpa3unTe
ca pasMIeJaHN KaTo YeTHPHUCIOHHA CTPYKTypa. [licTiepcCHOHHNTE KPUBH Ha TOJISIPUTOHHUTE MOJH Ca U3YUCICHH OT
TPaHMYHOTO YCJIOBHE 3a HENPEKHCHATOCT Ha IMOJSPUTOHHOTO €JIEKTPHYHO mojie. OCOOeHOCTHTE B CHEKTPUTE ca
MHTEpIPETHpaHu Ha 0a3aTra Ha HM3YMCICHUTE JAWCIIEPCHOHHHM KPHMBHM M € OIEHEHa poJITa Ha TpanaBoCcTTa Ha
MOBBPXHOCTTA.
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Nanolayers of Mg2Si, embedded into Si matrix by ion-beam synthesis are studied. The layers are prepared with
the same dose of the implanted Mg ions but with different energies of implantation and thus they are formed at
different depth in the matrix. The surface of the samples is studied by atomic force microscopy (AFM) and the
roughness height is determined. Raman scattering spectra of the samples are obtained and along with the characteristic
Mg2Si phonon modes additional features are observed. These features are assigned to generation of surface and
interface phonon-polariton modes. The samples are considered as a four-layered structure. The dispersion relations of
the polariton modes are calculated from the boundary condition for a continuity of the polariton electric field. The
features in the spectra are interpreted on the base of the calculated dispersion relations and the role of the surface
roughness is evaluated.

48. Baleva M. I, G. A. Zlateva. — Interface Plasmon-Phonons Modes in lon-Beam
Synthesized Mg.Si Nanolayers, Bulg. J. Phys., 36(2), 2009, 124-130, http://www.bjp-
bg.com/papers/bjp2009 2 124-130.pdf.

W3cnenpanu ca paMaHOBHU CIEKTPH Ha 00pasiy, MPEACTABIIABAIIM N- U P-TUI Si MaTpula ¢ HaHeceHn MQSi
HaHOCJIOEBE, MMOJY4YEHH Ype3 HOHHO-TTbYeBa UMILTaHTalus. OCBEH OCOOCHOCTHTE B paMaHOBUTE CIIEKTPH, CBEP3BAHU
C MOJSIPUTOHHUTE MOJU C 4ecTOTH Mexay Te3u Ha (ononute TO u LO, ce OTKpUBAT JOMBIHUTEIHH 0COOCHOCTH
W3BBH TO3HM MHTEpBaj. YecToTHTe Ha T€3UW 0COOEHOCTH Ca MHOTO YyBCTBHUTENIHH KbM IUIa3MeHATa 4ecTOoTa, KaTo ca
pa3UyHM B N- ¥ P-THI Si MaTpUIa ¥ KbM BPEMETO 3a OTrpsiBaHe. BpemeTo 3a oTrpsiBaHe mpearoara reHeprpane Ha
uHTepdEeHCHN PeKUMU Ha TuIa3MOH-(poHOHHU. VI3uncieHn ca yecToTuTe Ha HHTepdeiicHUTe M1a3MOH-(pOHOHHN MOJIU
U ca CPaBHEHH C eKCIIEpUMEHTATIHUTE pe3ynTaTi. OLeHeH € NOPSAABKBT HAa KOHICHTPAUATA Ha 3apsaau B Mg»Si, 3a
KOETO HE ca HAIWYHH JAaHHH B JINTEPATypaTa.

Raman scattering of samples, representing n- and p-type Si matrix with unburied Mg,Si nanolayers, formed by
ion-beam synthesis, are studied. Despite the features in the Raman spectra attributed to the polariton modes with
frequencies between those of the TO and LO phonons, additional features outside this interval are detected. The
frequencies of these features are very sensitive to the plasma frequency, being different in the n- and p-type Si matrix
and to the annealing time. The latter implies the generation of interface plasmonphonons modes. The frequencies of
the interface plasmon-phonon modes are calculated and compared with the experimental results. The order of the
carrier concentration in Mg,Si, the data of which are not available in the literature, is evaluated.

49. 3aaresa I'., H. [longumutposa, A. ['eroBa, M. Munesa, /{. BnanumupoBa. — AHanu3 Ha
B3aMMOJICHCTBHETO MEX 1y 00y4eHHETO MO (PU3UKa B CPEAHOTO YUMIIUIIE U BUCIIUTE METUIIUHCKA
yumnuiia, Céopuux ooxknaou na XXXVII Hayuonanua koughepenyus no ewvnpocume Ha
obyuenuemo no ¢guszuxa, Pyce, 2-5 anpun 2009, 76-79.

B crarusra ca CpaBHCHHU YCII€EBAEMOCTTA HA CTYACHTUTE 110 MCINIIMHA OT KypcCa UM I10 (bmmca B YHUBCPCUTETA
U OT CpCAHOTO YYMJIMIIE. CpeI[HI/ISIT yCnex BbB BUCHICTO YUYWJIMIIEC € 3HAYUTCIIHO IMO-HUCHK, HO pasjinKkaTta CbC
CPEHOTO YYWIIHIIE € MO-ToJIsIMa 3a CTYJASHTHUTE C YCIeX, TO-HUCHK OT 5,75 mo (u3uka oT ruMHazusTa. [IpoBesieHo e
AQHKETHO NMPOYyYBaHE OTHOCHO CAMOOILICHKATa Ha CTYJEHTUTE 3a MOJrOTOBKAaTa UM IO (M3MKaA OT CPEAHOTO YUMIIHIIE.
OKoJ10 /1Ba ITBTH MOBEYE CTYJAEHTH CMATAT, Y€ CPEAHOTO YUWIHINE HE UM € Jayio no0pa MOATOTOBKA MO GU3MKa, B
CpaBHEHHE C Te3W, KOUTO OTrOBapsAT IOJIOKUTETHO. HampaBeHW ca W3BOAM, OTHOCHO HEOOXOIMMOCTTA H
BB3MOKHOCTHTE 32 TOBHIIABaHE HA Ka4eCTBOTO Ha OOyYCHHE BHB BHCIICTO YUIIIUINE, 33 JIa CE MPEoJoiiee TO3U
JE(UINT B MO3HAHUETO HA CTYJCHTUTE

The article compares the grades of medical students in their physics course at university and high school. The
average grade in the university is significantly lower, but the difference with high school is greater for students with
grades lower than 5,75 in high school physics. A survey was conducted on the self-assessment of students about their
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preparation level in physics, coming from high school. About twice as many students think that high school did not
prepare them enough in physics compared to those who answered positively. Conclusions were drawn about the need
and opportunities to improve the quality of higher education in order to overcome this deficit in students' knowledge.

50. [Monmumutposa H., I'. 3naTteBa, A. ['eroBa, M. Munesa, /[. Branumuposa. — O6ydeHnuero
no ¢usuka u Omodu3nKa B MEAWIIMHCKUTE BHUCIIM YUWJIMING, POJIATA MY 3a KIMHUYHUTE U
NPEIKIMHUYHATE JUCIUILUIMHE ¥ Bpb3KaTa ¢ 00ydyeHHeTo 1mo (u3uka u OHUOJIOTHS B CPEIHOTO
yamnuie, Coopuux ookiaou ua XXXVII Hayuonanma xoughepenyusi no ewvnpocume Ha
obyuenuemo no gusuxa, Pyce, 2-5 anpur, 2009, 97-100.

JucKyTHpaT ce M ca IOKa3aHH J0Ka3aTeJCTBAa OT aHKETHO IPOYyYBaHE 3a NMPEAMMCTBATa Ha MpodHIMpaHaTa
(dopma Ha 3aIBIDKUTEIHUS Kypc 0 (HHM3HKa 33 CTYACHTH 10 MEAULMHA, PEICTaBsIIIa Hail-Ba)KHUTE IPHIIOKCHUS Ha
(u3nkaTta B obracTTa Ha MeaUNHUHATa. HemocrarpyHaTa MOATOTOBKA 1O (pU3HKa OT CpemHOTO y4miuie, odbade, 110
rojisiMa CTEIICH BB3MPEIATCTBA NOJTy4aBaHETO HAa YAOBJIICTBOPUTEIIHU PE3YJIITATHU OT 06yquMeTo B YHUBEPCUTCTA, TBH
KaTo JIMIICBAT 0a30BM MO3HAHUS, KOUTO HAMa KaK Ja ObJaT HaBaKCaHH B MPOQMIHPAHUs KypeC 1O (HHU3HUKA.

Evidence from a survey on the advantages of the specialized form of the mandatory physics course for medical
students, presenting the most important applications of physics in the field of medicine, is discussed and presented.
Insufficient high school physics knowledge, however, largely hinders satisfactory university education results, as
there is a lack of basic knowledge that cannot be compensated in a specialized physics course.

51. I'eroBa A., H. Ilongumutposa, I'. 3mareBa, M. Muinesa, /[. BnagumupoBa. — Ponsita Ha
¢u3nuHNTE PaKTOPH HA OKOJHATA CpeJa BbPXY 3[PaBETO Ha YOBEKA B 00YUYEHHETO MO (pH3HKa B
cpenuute W BUcmmUTe yumwnumia, Coopruk dokniaou na XXXVII Hayuonanna xongpepenyus no
svnpocume Ha odbyuenuemo no gusuxa, Pyce, 2-5 anpw, 2009, 245-248.

B yueOnaTta mporpaMa mo ¢u3Mka 3a MEOUIM ce u3y4yaBa (U3MYHATA HPUPOJA M BH3/IEHCTBHETO BBPXY
YOBEILKHsI OPraHM3bM Ha 4acT oT (pu3nuHUTe PaKTOPH Ha cpenara — aTMOC(epHO HalsiraHe, BIIAXKHOCT Ha Bb3yXa,
IIyM, MarHUTHH T0JIeTa, HeHOHM3MpAIH ¥ HOHU3Mpany ibueHus. [Tpu o0yueHneTo no Gpusnka, Mo3HaAHMUATA 32 TE3U
(bakropu TpsOBa Ja ce pasIIUpsBaT, AOMBIBAT M 33JbJI00OYABAT B IIOCOKA HA BIUSHUETO MM BBPXY YOBCIIKHS
OPraHU3bM U 3alIUTATa OT TAXHOTO YBPEKAAIIO CHCTBHE.

OOekr Ha HamaTa paboTa € paslIMPeHO NPEICTaBsSHE HAa MEXaHW3MHTE Ha OHOJIOTMYHOTO NEHCTBHE,
HOCTICMIUTE ¥ METOJMTE 32 3all}Ta Ha JABA IPUMEPHO N30paHu GU3NYHU (haKTOpa Ha OKOJIHATA Cpeia — aTMOC(HEpPHO
HaJIATaHe ¥ HOHHM3UpAIH JIbYeHUs. [IpeIIoKeHUAT MOJIeN 3a IpeIcTaBsHe Ha HH(pOpMAaLHiTa MOXe Jia Ce H3I0J3Ba
Y 33 OCTaHAJIUTE (PaKTOPH B CHKPATEH BAPUAHT 3a CPEJHOTO YUMIIMIIE U B ITbJIEH — 32 00yYEHUETO MeUIINHA.

The Physics curriculum for medical students covers the physical nature and the impact on the human body of
some of the physical factors of the environment — atmospheric pressure, humidity, noise, magnetic fields, non-ionizing
and ionizing radiation. In Physics education, knowledge of these factors must be expanded, supplemented and focused
towards their impact on human body and protection from their damaging effects.

The object of our work is an extended presentation of the mechanisms of biological action, consequences and
methods for protection of two randomly selected physical environmental factors — atmospheric pressure and ionizing
radiation. The proposed model for presenting information can be used for other factors in a short version for high
school and in full version — for education in medicine.
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52.  Lateva-Gueorgieva E. R., E. P. Tsankova-Kostadinova, G. A. Zlateva, L. D. Spassov. —
Our Experience in Training Medical Students in Pathological Physiology, In “Contemporary
Science Education Research: Teaching”, A collection of papers presented at ESERA 2009
Conference, 2009, 333-335.

Du3noI0THATa HA MTATOJOTHIHNTE IponecHu, KaTo TUCOUILUIMHA B O6y‘-IeHI/IeTO 110 ME€AUIHA € MMPEAKINHUICH
KYpC — BpBb3Ka MEXAY MEXAY OCHOBHUTE U KIIMHUYHUTE HAYKH. I/Isyana €THOJIOTHA U MCXaHU3MHUTEC Ha IMaTOTrCHE3a
Ha 3a00/sBaHMATA. CJ'IC,HOBaTeJ'IHO HU3HUCKBa OOCTATBhYHO 3am,n6oqeﬂo OBJIaIABAHC Ha TCOPCTUYHHA MaTCpHal U
HpI/I}_'106I/IBaHe Ha YMCHUA 3a JIOTUYECKO MHUCIICHC. IlaTonmoruunure MNPpOMCHH, BB3HUKBAIIU TIIpU PA3JTUIHU
3a60J’IHBaHI/Iﬂ, CC U3y4daBarT, KaToO CC U3MOJI3BAT OCHOBHUTC 3HAHUWS 3a IMIPABUIIHOTO (i)yHKHI/IOHI/IpaHe Ha 3paBoO TJIO.
He 6e3 3mauenue € u YCBOSIBAHCTO Ha Ha6op OT MPAKTUYCCKHU YMCHUSA, KOUTO CC€ HpI/I,HOGI/IBaT o BpEME Ha
MPAaKTUYCCKUTC YIIPAKHCHUS. Hamwmsar onur II0Ka3Ba, 4 HO-e(l)eKTI/IBHO U JETalIIHO YCBOsSIBAHC Ha MaTe€puajia ce
Ha6HIOI[aBa IIpU U3TII0JI3BAHE HA KOM6I/IHaHI/I$[ OT pas3jIMIHU ME€TOAU, KOUTO BKIIFOUBAT KAKTO KIIACUYICCKHU JICKIINU, TaKa
n 06pa30BaTCJIHI/I CI)I/IJ'IMI/I, KOHUTO NPEACTABAT €TUOJIOTHUATA U ITATOT€HE3aTa Ha HAKOW OCHOBHHU ITATOJIOTUYHH ITIPOLECH
WU 3200 IIBaHUS (IHOK, I/IH(bapKT Ha MUOKapAa 1 ap. ) " JPpYTr'd, KOUTO U3UCKBAT aKTUBHOTO Y4aCTHUC HAa CTYACHTHUTC,
T.C. TCCTOBEC, U3IOTBSIHC HAa KYPCOBU pa6OTI/I, O6CT>)K,HEIHG Ha HpO6J’I€MHO 6aSI/IpaHI/I Ka3yCu, CCMUHapH U KOJIOKBUYMU
[0 PA3JIMYHU PA3aACII OT MaTepHrajia U HC Ha MOCJICAHO MACTO — IMPAKTUYICCKATa pa60Ta 10 BpEMC Ha YIPAXKHCHUATA.

Pathological physiology, as a discipline in medical training, takes place in premedical course and it is the binding
link between basic and clinical sciences. It studies the mechanisms of etiology and pathogenesis of diseases.
Therefore, it requires sufficiently profound mastery of the theoretical material and acquisition of skills for logical
thinking. Pathological abnormalities occurring in various diseases are studied by using us a basis the knowledge for
the proper functioning of a healthy body. Not without significance is also the acquisition of a set of practical skills,
which is the gained during the practical exercises. Our experience shows that more effective and detailed mastering
of the material was observed when using a combination of different method, which include both classical lectures,
educational films that introduce the etiology and pathogenesis of some basic pathological processes or diseases (shock,
myocardial infarction, etc.) and others, which require the active participation of students, i.e. tests, research papers
preparation, problem cases discussion, seminar and colloquia on various sections of the material and last, but no least
— the practical work during the exercises.

53. Cexynoscku M., E. Ilankosa, II. Noroseku, T'. 3mareBa. — OTHOCHTENHA TEKECT HA
npeaMmera AHaTOMHS M BpeMe 3a MOJArOTOBKAa Ha CTY/AEHTHTE B PaMKUTE Ha OOIIOTO Y4eOHO
HaTOBapBaHe Ha CTyAeHTuTe oT MemuuuHckus Qaxynrer Ha CY ,,CB. Kinument Oxpuacku”,
Coopruk nybnukayuu om mexncoyHapoona Hayuna kongepenyus, Ctapa 3aropa, bearapus, 4-5
tonu 2009, 92-95.

IlenTa Ha HacTOSIMIOTO M3CIIEABAHE € Ja Ce MpOCcJeqy AWHAMUKATa Ha HATOBAPBAHETO HA CTYAEHTUTE NP
MOATOTOBKATa MO0 AHAaTOMHMS Ha YOBEKa, paslpeJielieHa pa3InyHO B YETHPHCEMECTPHAIHUS Kypc Ha oOyueHue. 3a
peanu3upaHe Ha IedTa € MpPOBeJAeHO NpoyuBaHe, BKIouBamo 100 cryaentu mo memurnuHa oT [ u Il kypc B
Menumuackus ¢akyarer Ha CY ,,CB. Knument Oxpuacku®. HampaBeH e kauecTBEH M KOJHYECTBEH aHAJHM3 Ha
pe3yJTaTuTe OT aHKeTaTa 3a M0-e()eKTHUBHO U HaArpaXkaaiio o0y4eHHe Ha CTYIEHTH 110 aHATOMHUSL.

The purpose of this study is to monitor the dynamics of the workload of students in preparation for the academic
discipline of human anatomy, a workload that is distributed differently in the four semester course of study. To realize
the objective is a survey involving 100 students of I and 11 year of education at the Medical Faculty of Sofia University
,,St. Kliment Ohridski“. After qualitative and quantitative analysis of the results of the survey are drawn concerning
more effective and upgrade training of students in anatomy.
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54. [Tankosa E., Ct. Atanacos, I'. 31aTteBa. — CpaBHUTEIHA XapaKTEPUCTUKA HA KAYECTBOTO
U e(eKTUBHOCTTa Ha OOy4YeHHE Ype3 YTBBbPJCHU U MHOBALIMOHHU 00pa30BaTEeTHU TEXHOJIOTHH,
Hayunu mpyoose na Cwioza na yuenume — Ilnosous. Cepusa b. Ecmecmeenu u xymanumapHu
nayku, Vol. XI1, ITnosaus, 2009, 233-235.

B ycnosusiTa Ha OBp30 pa3BUTHE HA MEIWIMHCKATa HayKa M NMPAaKTHKAa M yBEIWIABAaHE HA M3MCKBAHHUATA KbM
MEIUIMHCKOTO 00pa30BaHUE B ISUI CBSIT, CE Hajara pasHooOpa3sBaHe Ha KilacHYecKaTa METOMKA, Ype3 KOSTO Ja Ce
MIOMOTHE Ha CTYJEHTUTE HE CaMO YCIEIIHO Jia y4aT, HO U Ja HOCAT OTTOBOPHOCT 3a TSIXHOTO CAMOCTOSITEIHO YYEHE.
B HacTosm0TO M3CeABaHE € HANPaBEH CPAaBHUTEICH aHAIU3 Ha PE3yJNTaTUTE OT NMPHUIAraHeTo Ha YTBBPACHU U
MHOBALIMOHHHM 00pa30BaTEIHN TEXHOJIOIMH BbPXY KauyecTBOTO M €()eKTUBHOCTTa HA 00YYEHHETO Ha CTY/ACHTHUTE IO
menunuHa. Kiacnyeckute Meroqu Ha oOydeHHE He BHHArM ChJACHCTBAT 32 OCBIIECTBSIBAHETO Ha JOCTATHYHO
epexTuBeH oOpasoBarteneH mpouec. [IpunaraHero Ha HMHOBalMOHHM OOpa30BaTEHU TEXHOJOTMH BOIH JI0
MOBHUIIIABAHE KAYECTBOTO HA Y4EOHHUS IPOLEC KAaTO Ch3aBa Y CTYACHTHTE MOJOKUTEITHA MOTHBAIMS M Harjaca 3a
yUCHE W 3acHiIBa MHTEpeca MM KbM OBJAIsBAHE HA peAHlla yMCHHUSA (pelIaBaHEe Ha CIOKHH MPOOIEMH M Ka3yCH;
paboTa B €KHWII; TTOeMaHe Ha WHMIMATHBA; Ch3JjaBaHEe Ha HABHIM 33 HENPEKBCHATO CICAWUINIOMHO NMPO(ECHOHATHO
YCBBBPIICHCTBAHE U JIP.), IPHOPUTETHH B TIOCTOSIHHO TIPOMEHSIINTE CE CHbBPEMEHHH YCIIOBHSL.

With the rapid development of medical science and practice and increasing demands on medical education
around the world, it is necessary to diversify the classical methodology to help students to not only study successfully,
but also take responsibility for their independent learning. The present study demonstrates a comparative analysis of
the results of the application of established and innovative educational technologies on the quality and effectiveness
of medical education. Classical lecturing methods do not always contribute to the implementation of an effective
educational process. The application of innovative educational technologies leads to improving the quality of the
learning process by creating a positive motivation and attitude to learning in students and strengthening their interest
in mastering a number of skills (solving complex problems and cases; teamwork; taking initiative; creating habits for
continuous postgraduate professional development, etc.), a priority in the constantly changing modern times.

55. [Mankosa E., Ct. ®ununos, I'. 3naresa, I1. NotoBckw, L. Mapunosa, E. Croumenosa, A.
[lanoBa, . Munkos, E. Jlatea, JI. CracoB. — AHanu3 Ha pe3yiTaTHTE Clie]] IpUIaraHe Ha
MHOBAIIMOHHU METO/U 3a o0ydyeHue B MenunuHcku ¢akynter Ha Coduiicku yHuBepcurteT “Cs.
Kmument Oxpuacku”, Ioouwnux na ILlymenckus ynusepcumem ‘“Enuckon Koncmanmun
Ilpecnascku”, 7. XIX B 5 Ilpupoanu nayku, Metozauka, 2009, 88-99.

LenTa Ha M3caeBaHETO € Ja ce 0000 MPAKTUUECKHUAT OIMT 32 MPUII0KEHNE HAa HOBH M aJIalITUPaHH TT0IXOI1
npu 00y4eHueTo Ha cTyaeHTd B Menumackn daxynret Ha Codutickus YHusepcurer ,,Cs. Kimmvent Oxpuncku”,
KaTo € Ipocje/eHa IUHaMHKaTa Ha y4eOHUs Tpolec npe3 IbpBUTE 1Ba ceMecThpa. OOEKT Ha HM3CIEIBAHETO ca
CTYZIEHTH OT ITBPBH KypC Ha ChUIMA (PaKyJITET, ¢ KOUTO € NPOBEACHa aHOHMMHA aHKETa 4pe3 KOATO Ce OIEeHSIBa
HEOOXOZMMOCTTa OT MOTHBAIMA NPH OOyYeHHE IO OTACIHUTE y4eOHM IHUCLUIUIMHK W BB3MOXKHOCTHTE 3a
MOBHIIIaBaHE Ha €(EeKTUBHOCTTA Ha Y4eOHMS IpoIlec, Ype3 IpuiaraHe Ha ChbBPEMEHHH WHOBATUBHH METOIH KaTo:
JUCKYCHH B MaJKH TPYIH, AUJAKTHYECKH U POJIEBHU WIPH, NIPAKTHYECKO OOyueHHe Ha (aHTOMH, MYJITUMETUIHO
obydeHue u Jip.

The investigation reviews practical experience for use of new and adaptable approaches in student’s education
in Faculty of Medicine of Sofa University “St. Kliment Ohridski”. The dynamics of educational process is monitored
in two semesters. The students first year of education from the same faculty are the object of the study. An inquiry
for the necessity of motivation and for the possibilities for increasing of effectiveness in educational process, served
from modern innovations methods like: discussions in small groups, didactic and role-playing games, practical
phantom, multimedia education etc., is made.
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56.  Popdimitrova N., G. Zlateva, M. Mileva, A. Gegova, D. Vladimirova. — Concerning
computer aided illustrating process during physics and pathology education of foreign students in
Bulgarian High Medical Schools, Ann. Acad. Rom. Sci. Ser. Sci. Technol. Inform., 1(2), 2008, 53-
58.

HuBoTo Ha mo3HaHuA 1Mo (u3nKa Ha Ty)KIECTPAaHHUTE CTYACHTH, 00ydaBalld C€ BB BHCIINTEC MEAUIMHCKH
YUYWIINIIA, OT €HA CTPaHa € BayKHO 3a ITbpBaTa roAnHa Ha oOydeHue, a OT Apyra — MHOTO pasinudHo. [lo Bpeme Ha
JUJaKTUYECKUs TPOIIEC, BKJIIOYUTEIHO 110 00Ia U KIMHUYHA [AaTOJIOTHs, TPSAOBa Ja ce MMa NpeaBH, Yye Obaenure
CHELHUAINCTH I1Ie U3BBPILIBAT paboTaTa CH B KJIMHHUKH, PA3MOJI0KEHH 110 LIENHUs CBAT U ¢ pa3nuyHa cnenuduka. Toa
MopaxkJa M3UCKBaHE 3a M300p Ha MUAAKTHYECKH MAaTE€pUalld M WIIOCTPALUH, NPUEMJIMBU 32 BOJCIIUTE CTPAHU B
cdepara Ha 0OpazoBaHueTo. B Ta3u Bpb3Ka ce 00CHKaT CbOTBETHN MHTEPAKTHBHU MaTepHalli, CBbP3aHu ¢ U3UKaTa
U MATOJIOTHATA, C TEHJCHLUS 33 T0-100p0 00sICHEHNE Ha ChONTHATA U (PaKTHTE OT TE3H ABE 00JIACTH Ha HayKaTa.

The physics knowledge level of foreign students studying in High Medical Schools is from one side important
for the first year of education and from the other very different. During the didactic process, including general and
clinical pathology, it has to be in consideration that the future specialists will accomplish their work in clinics situated
all over the world and of different specificity. That gives rise to a requirement to choose didactic materials and
illustrations, acceptable for countries on top position of education. According to that, the corresponding interactive
materials, connected to physics and pathology, are discussed with a tendency to better explain the events and facts of
physics and pathology.

57. Munea M., I'. 3aarteBa, JI. CumeonoBa, I'. I'eroBa, A. I'bib00B. — AHTHOKCHIAHTHU
CBOICTBa Ha OocejJTaMaBUp B MOJe/IHU cucteMu in vitro, Trakia Journal of Sciences, 6(2), 2008,
65-68.

OcenTamMuBHp € CrierupuUIeH HEypaMUHHIa3eH HHXHOUTOp HA TPHUITHATA BUPYCHA MH(EKIHS oT Tum A u B.
KaTo cTpyKTypeH aHajor Ha aleTHIHEYPaHHHOBATA KUCEINHA, Ype3 KOHKYPEHTHO CBbP3BaHe ¢ aKTHBHHS IIEHTHD Ha
HeypaMHHHUa3aTa OT MOBBPXHOCTTA Ha TPHITHHUA BHPYC, OCEITAMHUBHD MHXHOHMpa KpalHWTE eTarnd Ha BHPYCHHS
PCIUNIMKATUBEH LUKBJI — U3JIM3AHCTO HA BUPUOHUTE OT KIIETKATA-T'OCTONPHUEMHHUK.

Llenta Ha TOBa M3CIEBaHE € J]a OICHH CIIOCOOHOCTTA HA OCENTAMUBHP Jla IPHXBAIIA CYIICPOKCHIHH PaIUKAIH
u CHOCO6HOCTTa My Jia TOBJHMABa JUINKMAHATA IEPOKCUAAIUA B HAKOU MOJCIHHU CUCTECMMU. Bbv3MokHOCTTA 3a
nosnussade Ha Fe**- u Fe?*-EDTA unaynupaHa JMNOMIHA HEPOKCHIALHUA € U3CIEJBAHA CIEKTPO(POTOMETPHYHO.
Pe3yHTaTI/ITC ToKa3BaT, 4€ OCCITaMHUBUP HE TOBJIMABA OKCUAATUBHUTE IMPOUECHU B M3IOJI3BAHUTC OT HAC MOACITHU
CHCTEMH — STIUEHH JIMITO30MH U OeJT0APOOEH CyIepHaTaHT. 3a H3cieqBaHe Ha CYIEPOKCH/I-aKIIENTHPAIINTE CBOMCTRA
e mnosBad NBT-TecT B cucTeMa 3a TeHepUpaHe Ha CYIIEPOKCH]T KCAHTHH-KCAHTHHOKCHa3a. Pe3yraTuTe MoKasear,
4e OCEeNTAMUBHUpP HE IIPUXBalla CYNEPOKCHIHM PaJUKaId B M3CIEABaHHS KOHIEHTPAaUUoHeH auanason (107 mo 107
M). B 3aKIrOueHHE MOXE 1A KaKeM, € OCENTaMHBHpP HE IOBIHUABA OKCHUIATHBHHMTE HPOLECH B M3IIOJI3BAHHTE
MOJIEJTHH CHCTEMH iN VItro v He MposiBSBa CYIEPOKCH/I-aKIETITHPAIIN CBOHCTERA.

Oseltamivir is a specific neuraminidase inhibitor of influenza virus infection of type A and B. As a structural
analogue of acetylneuranic acid, by competitive binding to the active center of neuraminidase from the surface of
influenza virus, oseltamivir inhibits the final stages of viral replication cycle — exiting of the virions from the host-
cell.

The goal of this study is to evaluate the ability of oseltamivir to trap superoxide radicals and its ability to affect
lipid peroxidation in some model systems. The possibility of impacting Fe?*- and Fe*-EDTA-induced lipid
peroxidation is registered spectrophotometrically. The results show that oseltamivir does not affect the oxidative
processes in the model systems we use — egg liposomes and lung supernatant. An NBT test in a superoxide xanthine
xanthine-oxidase superoxide generation system is used to study superoxide-scavinging qualities. The results show
that oseltamivir does not capture superoxide radicals in the explored concentration range (10 to 10°5M). In
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conclusion, oseltamivir does not affect oxidative processes in the in vitro model systems used and does not exhibit
superoxide- scavinging qualities.

58. [Hongumutposa H., I'. 3nareBa, M. Munesa, A. I'erosa, /{. BmagumupoBa. — OTHOCHO
OHArJie[IBAHETO Ha yueOHMS MaTepuas 1o (GU3MKa W [ATOJIOTMYHA aHATOMHUS [PU
4y)KI0C3UKOBOTO OOyueHHE B MEIUIIMHCKUs yHHBepcuTet, |rakia Journal of Sciences, 6(2),
Suppl. 3, 2008, 48-51.

[pu 4y 10€3UKOBOTO O0YUEHHE CTYJCHTHUTE 3aM04BaT 3aHATUATA C PA3IMYHO HUBO Ha HAdalHAa MOATOTOBKA,
KOETO € OT 3HaueHHe IJaBHO B OOYyYCHHETO 10 (HU3HMKa B MbPBH Kypc. IIpu 0O0yueHHETO B MO-TOPHHUTE KYPCOBE,
BKJIFOUMTENHO 1O O0Ia M KIMHUYHA MATOJIOTHs, CJIell YCBOSBaHEe Ha HEOOXOoAMMHUTE 0a30BH MO3HAHHS CE B3eMa
npeaBua U GaKThT, Y€ CTYACHTUTE i paboTsIT B Pa3iMyHM [0 BUA U reorpad)cKo pasnoiokeHne KIMHHYHH 3BEHA.
ToBa W3KMCKBAa M TpH [BETE AUCHMIUIMHM JAa ce Mojdepar momaraja M HAaYMHA Ha OHAIVICAsBaHE, KOWTO ca
ononpneTo 3a CBOTBCTHUTEC BUCIIU y‘le6HI/I 3aBCACHUA BBHB BOJACLIUTC pa3BI/ITI/I CTpaHI/I. B TO3U AacCIICKT ca
pa3FJ’IC[[aHI/I CBOTBCTHUTC OHAIJICOAUTCIIHU MaTepI/IaJ'II/I 1o (1)1/131/11<a n I1aToJIorusd, Hpe[[CTaBeHI/I C TCHIACHLIUA 3a
oboraTsiBaHE H MO-IBJI00KO OCMUCIISIHE Ha YUSOHUS MaTepUal Mo ChOTBETHATA JUCIUILINHA.

In physics lecturing in foreign language, students start classes with different levels of basic preparation, which
is important mainly in the the first year’s physics course. In the upper years’ lecturing courses, including general and
clinical pathology, after obtaining the necessary basic knowledge, it is taken into consideration that students will work
in different geographical locations and clinical units. This requires in both disciplines to select materials and ways of
visualization, which are generally accepted for the respective higher education institutions in the leading developed
countries. In this aspect, the relevant visual materials in physics and pathology are reviewed and presented with a
tendency to enrich and improve the understanding of the lecturing material in the respective discipline.

59.  Tlommumutpora H., A. Jloroderos, I'. 3nareBa, /[. Bmagumuposa, A. ['eroBa — AHanu3
Ha ycIliexa Ha CTYACHTHTE [0 MEIUIIMHA U CTOMATOJIOTHS P U3ydaBaHE Ha eIeKTPOrpadCKuTe
JIMarHOCTUYHU METOMH, 30pasen menudxcmvum, 71(3), 2007, 46-50.

Len Ha mpoy4BaHeTO: AHAIN3UpPAHE HAa yCIeXa Ha CTYISHTUTE 10 MEAUIMHA ¥ CTOMATOJIOTHS IIPU U3ydaBaHe
Ha eJIeKTporpad)CKUTe JUArHOCTHYHN METOIH B KYpPCOBETE 10 MEJUIMHCKA Gu3nka u ¢pusuosorus B MY -Codust.

Marepuan n meroau: IlpoBeneHu ca CTaTUCTUYECKH M3CIEIBAaHMS 3a yclleXa Ha CTYJCHTHTE 110 MEIWIIMHA U
CTOMATOJIOTHsI, TbPBU U BTOpH Kypc B MY-Codust npu n3yyaBaHe Ha €IeKTpOTrpa)CKUTE ANArHOCTUYHU METO/U.
W3zcnenBanusTa ca MpoOBEAEHH 3a TP MOCIIEAOBATEIHN y4eOHN roJuHH. B3eT e 3a 6a3a cpetHus ycrex Ha OTASITHUTE
KypCOBE 32 ChOTBETHaTa yueOHa roarHa. To31 ycrex e CpaBHEH ChC CPEIHUS YCIIEeX 110 KOHKPETHHS eJIeKTPorpadcKu
METOZ.

Pesynratu u oOckxnane: [loydeHu ca M ca CpaBHEHH CPEIHHUTE OLCHKM Ha CTYJISHTUTE 10 MEAWIMHA U
CTOMATOJIOTHSI TI0 BBIIpOCAa 3a eJeKTpokapauorpadckure aumarHoctTuyHu meroxu 3a 2002/2003, 2003/2004 u
2004/2005 yueOHM rOAMHH 33 JUCUMIUIMHUTE MEAMLIMHCKA (U3KMKa U (U3NOJIOTHS. AHAJIM3UPAHU Ca IOJyYCHUTE
JAaHHH 110 OTHOIICHWE HA JBETE CIENHATHOCTH M Ha CPEAHUs YCIeX, MOKa3aH OT CTYICHTHTE, Npe3 ChOTBETHHUTE
yueOHHM ronuHM. HampaBeHU ca NpeayioKeHHs 32 MOTHBHpaHE HA CTYIACHTHTE NPU M3yYaBaHE HA M3CIIEABAHUTE
METOJIH.

The aim of the paper is to analyze the medicine and dentistry students results at studying the electrographic
diagnostic methods in medical physics and physiology courses of education in the Medical University of Sofia.

Materials and methods: Statistic investigations were performed on the results, shown by students of medicine
and dentistry, first and second year of education, during three successive school years. The mean success notes for
medical physics and physiology, were compared. Data are analyzed with view of two main specialties as well as of
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students notes during the respective year — 2002/2003, 2003/2004 or 2004/2005 school year. Some additional didactic
forms are proposed in order to motivate students during studying the electrographic diagnostic methods.

60. 3aaresa I'., H. IlongumutpoBa, A. I'erosa, /I. Bmagumuposa. — [IpeoOpa3yBaneTo Ha
eHepruAra B MEAMIMHCKaTa JauarHoctuka, Coopnux Ooknaou na XXXVI Hayuounanna
KOHGhepenyus no evnpocume Ha odoyuenuemo no guszuxa, Codpus, 3-6 anpun 2008, 127-130.

PazButneTo Ha TEXHMKaTa, €JNEKTPOHMKAaTa W MHUKpPOEJIEKTPOHMKATa, € JIOBEJIO [0 Ch3JaBaHEe Ha
BHCOKOUYBCTBUTEIIHH METOIM 33 pPEerHCTpauys Ha OHOJOTHYHUTE CHTHANMUM U eQeKTHBHH CPEACTBa 3a TAXHATA
00paboTKa 3a MOJlydaBaHe Ha JHArHOCTHYHAa HWH(popMmarusa. B crartusra ca pasriefaHd pa3iM4YHH METOAU 3a
npeoOpa3yBaHe Ha CHEPTHUS B Hali-4eCTO M3IOI3BAHNATE MTPeoOpa3yBaTeny Ha (HU3HOIOTHIHN OMOCUTHAIH.

The development of technology, electronics and microelectronics has led to the creation of highly sensitive
methods for registration of biological signals and effective means for their processing to obtain diagnostic information.
The article discusses various methods for converting energy into the most commonly used converters of physiological
bio-signals.

61. [Mongumutpora H., I'. 3narTeBa, A. 'eroBa. — Sapenara eHepreTuka u 0Oy4EHHETO IO
¢usuka B Menuuuuckust yausepcurtet, Cooprux doxknadu na XXXVI Hayuonanna xoughepenyus
no evnpocume na ooyuenuemo no guzuxa, Codus, 3-6 anpun 2008, 101-104.

B cratmara ca mpencTaBeHH BB3MOKHOCTH 3a HOBH CBOOOJHOM3OMpacMH KypcOBE 3a CTYACHTH OT
MEIUIUHCKHUTE CIICI[HATHOCTH, KOUTO OMXa pa3lIMPIIIN TCXHUTE MO3HAHK M OMXa OTTOBOPUIIA HA MHTCPECUTE UM
MO0 OTHOIICHHE HA BB3MOKHOCTH OT OOJ'bUBAaHE OT HOHU3UPAIIM JTBUYCHHS, PATUOAKTUBHH W3TOUYHUIIH,
JIO3MMETPUIHATE BETMUNHI U HAYMHHUTE 32 TAXHOTO U3MEpPBaHE.

The article presents opportunities for new selectable courses for medical students, which would expand their
knowledge and meet their interests in terms of opportunities for ionizing radiation, radioactive sources, dosimetric
quantities and ways to measure them.

62. [Monaumutposa H., I'. 3naresa, JI. Branumuposa, A. ['eroBa, M. Munesa, A. Jlorogeros,
XK. HleneBa. — AHanu3 Ha pe3yiTaTtuTe oT pedepaTHara GpopMa Ha OOydeHHE MO MEAULUHCKA
¢uszuka, Cooprnux ooknaou na Mesxcoynapoonama nayuna kongepenyus: “bvacapckama nayka
u Eeponetickomo uzcnedoeamencko npocmparncmeo”’, 5-6 1onu 2008, Ctapa 3aropa, M3natenctso
“Cp103 Ha yuenute — Crapa 3aropa”.

3amavata a HaMUIIAT JOKJIAIAM MO W30paHU TEMH OT MEIHMIIMHCKaTa (DU3MKA, KaTO Jia3epHa, CBCTJIHHHA H
€JIEKTPOHHA MUKPOCKOIIHS, METOAM 32 00pa3Ha AMarHOCTUKA U Jp., Oellle Bb3JI0KEeHA Ha CTYJEHTH M0 MEIUIMHA U
JIEHTAJIHA MEIMIIMHA, TbPBA ToJANHA Ha 00ydeHne B MeaunuHcku yHuBepcuteT - Codus. Llenta Ha n3cneaBaHeTo
Oerrre a ce aHAIM3KPA BIMSHUETO HA CTYIGHTCKUTE pabOTH BHPXY 00YUEHHETO TI0 MEAUITMHCKA (PU3UKa, C OTJIe]] Ha
TEHCHIIMUTE HA ChBPEMEHHOTO MEIUIIMHCKO 00pa30BaHKe U NU3NCKBAHKITA 32 ObP30 Pa3BUTHE HA AMATHOCTUKATA U
TepanusTa. CreruaiHo BHUMaHUE e OTAENS Ha Bb3MOXKHOCTTA 332 OTYUTAHE HA PE3YJITATUTE OT AOKIAJAUTE KAaTO YacT
OT IEeNUs KypcC Mo MeIUITUHCKA (pr3HKa.

A task to write student papers on chosen topics of medical physics, like laser, light and electron microscopy,
methods of image diagnostics etc., was assigned to medical and dentistry students, first year of education, in Medical
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University-Sofia.The purpose of the investigation was to analyze the students’ papers effect on the medical physics
education, considering the tendencies of the modern education in medicine and the requirements for fast diagnostics
and therapy development. A special attention is put on the possibility to include the student papers results as a part of
the whole medical physics course.

63.  Zlateva G., N. Popdimitrova, N. Kentchev, A. Gegova, D. Vladimirova. — Medical Physics
Education and the Electrotherapy Methods, Proceedings of the 10th National Conference on
Biomedical Physics and Engeneering, 16-18 October, 2008, 130-131.

[podunupanute NO3HAHUS 10 MEIMIMHCKA (HU3KKa, TOJYYCHH 110 BpEME Ha CICHUATH3HPAHUS CTYICHTCKH
Kypc B MY-Codus, ce oka3Bat BakHU 3a GOopMHpaHe Ha OBICIIN CIICIHAINCTH 10 MEIUIMHA 1 ICHTa IHa MEIUIIMHA.
Topaau BaXXKHOCTTa Ha €JICKTPUUCCKUTE METOJH Ha Teparusl B MEIUIMHCKATA MPAKTHKA, 0azupaHu Ha (pU3NUIECKU
SIBJICHUSI, 1 HEOOXOJMMOCTTa OT I0-33bJ00YCHO pa3dupaHe HAa MeXaHHM3Ma Ha TSAXHOTO ACHCTBHUE, pelIMXMe [a
HaHpaBI/IM 06paTHa Bp'b?)Ka Me)K}Iy HpeHOHaBaTeHI/I u CTy[[eHTI/I o ACHTaJIHA MCAUIIMHA U MCIHUIIMHA, 3a J1a HOJ'Iy‘-II/IM
nH(opManus 3a NPEINOYUTAHUATA U TPYJHOCTUTE Ha CTYJICHTHUTE.

Profiled medical physics knowledge, obtained during the specialized student's course in the Medical University
of Sofia is found to be important in order to form future medical and dentistry specialists. Because of the importance
of the electrical methods of therapy in medical practice, based on physical phenomena, and the necessity of deeper
understanding the mechanism of their action, we decided to perform feed-back professor/students of dentistry and
medicine to obtain information about students' preferences and difficulties.

64.  N. Popdimitrova, Zlateva G., M. Mileva, A. Gegova, D. Vladimirova. — Concerning
computer aided illustrating process during Physics and Pathology education of foreign students in
Bulgarian high medical schools, Proceedings of the 10th National Conference on Biomedical
Physics and Engeneering, 16-18 October, 2008, 132-133.

LlenTa Ha H3CIIEABAHETO € Jla CEe aHATU3UPAT Pe3yITaTUTE OT HAKOU HOBH 00pa3oBaTesiHy (popMu, BKIIIOUHTEIIHO
KOMITIOTBPHO-TIO{IOMOTHATH MJIFOCTPAIMH, IPUIaraHy MIPHU AWAAKTHYECKaTa padoTa ¢ dyKIECTPaHHU CTYJEHTH OT
pa3IMYHM CTPaHHU.

[Ipennara ce npmiaraHeto Ha HOBH (opMu Ha oOydeHHe 3a JUIaKTHdeckara paboTa ChC CTYJCHTHTE B
MEIUIMHCKY BUCIIN Y4eOHHU 3aBEICHUS.

The purpose of the investigation is to analyse the results of some new educational forms, including computer
aided illustrations, applied during the didactical work with foreign students from different countries.

The applying of new forms of education is proposed, for the didactical work with students in the High Medical
Schools.

65. Gegova A., D. Vladimirova, N. Popdimitrova, G. Zlateva, M. Mileva, A. Logofetov. —
Electron microscopy and medical morphological studies, Proceedings of the 10th National
Conference on Biomedical Physics and Engeneering, 16-18 October, 2008, 144-145.

IIpobnemMbT 3a W3SICHSIBaHE Ha XHCTOT€HE3aTa Ha TYMOPHTE MPOBOKHpPA TPYIHOCTH TpU (POpPMHUpPAHETO Ha
Jmarfosara. B gHenHo BpeMe 0OMKHOBEHO MMYHOXHCTOXMMHYHOTO OIIBETSIBAHE CE€ MpHiiara 3a AMarHOoCTHKa, HO B
Hakou ciaydyan TEM wusrnexna HezameHuM. TEM ce oka3Ba M3KIIOUMTENTHO TMOJE3€H NPHU EKCIEPUMEHTAITHU
MOP(OJIOTHYHN U3CIIEABAHMS, C TOJIsIMa CTOWHOCT MPH YBpEXKIaHE HA ThKAaHUTE U KPHbBOHOCHUTE CHJIOBE, KOTATO CE
M3CJIe/IBAT EKCIIEPUMEHTAIHU MOJICNIA Ha HUPKYJIATOPHU HAPYIICHUs], KAKTO MTOKa3Ba U HAIIUS OIUT.
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The problem of clarifying the histogenesis of tumors provokes difficulties during the diagnosis formation.
Nowadays usually the immunohistochemical staining is applied for diagnosis, but in some cases TEM seems to be
irreplaceable. The TEM shows to be extremely useful in experimental morphological studies, with a great value
concerning tissue and blood vessels damages, when experimental models ofcirculatory disturbances are under
investigation, as shown by our experience, as well.

66. [MongumutpoBa H., A. Jloroderos, I'. 3naTeBa, M. Muiea, A. I'erosa, J[. Bnagumuposa.
— Peannu v BUpTyaqHM €KCHEPUMEHTH B JICKIIMOHHHUSA KypC 1O MeAulMHCKa (pusuka, CoOopHux
ooxnaou om XXXV Hayuonanna kongepenyus no vnpocu Ha obyyeruemo no Qusuxa, IlneseH,
1-4 anpun 2007, 44-47.

[IpencraBenu ca pe3ynTaTy 3a GU3NYHU AEMOHCTPALMH Ha JICKIUX N0 (HU3HKA 33 CTYACHTH OT MEIUINHCKHTE
CHELHAIHOCTH — PEaJIHU U BUPTYAIHH, KaTO € 0YEPTAHO MPEIUMCTBOTO Ha BUPTYAIHUTE EKCIIEPUMEHTH, IOPaIH 10~
JiecHaTa peanu3alys 1 Ho-100puTe Bb3MOKHOCTH 3a IPEJICTaBsiHE Npel cTyJeHTHTe. JlageHu ca peauia npuMepH 3a
BUPTYJTHH NPE/ICTABSHUS HA EKCIIEPUMEHTH B Kypca 110 (pU3MKa 3a CTYACHTUTE N0 MEIMIMHA.

Results for physical demonstrations of physics lectures for medical students — real and virtual — are presented,
outlining the advantage of virtual experiments due to easier implementation and better opportunities for presentation
to students. A number of examples of virtual presentations of experiments in the physics course for medical students
are presented.

67. I'. 3naresa, H. [longumutposa, /{. Bnagumupoa. — Hskou yecto cpemianu rpemku npu
rpaduyHO MpeAcCTaBIHE HA PE3YNTATUTE OT EKCIEPUMEHTa B MPAKTUYECKUTE YIMPAKHEHUS IO
MeaunuHcka ¢usuka, Cooprux doxnaou om XXXV Hayuonanna xongepenyus no 8vnpocu Ha
obyuenuemo no ¢usuxa, [1nesen, 1-4 anpun 2007, 61-64.

I'paduanOTO TMIpEnCTaBSHE € €AWH OT OCHOBHUTE HAUMHM 3a MPE/CTABSHE HA PE3yJITATHTE OT €KCIEPHMEHTa,
HapeJl ¢ TAOJMYHOTO ¥ aHAUINTHYHOTO NpesicTaBsHe. DyHKIMOHATHATA 3aBUCUMOCT MEKY N3BECTHUTE M ThPCCHUTE
BEJIMUMHH, 33/13/IeHa aHAIMTUYHO, HAIJIEJHO C€ MPEJCTaBs Ha rpaduka, OT KOSTO JIECHO CE ONpejels ThpceHaTa
CTOMHOCT Ha HEU3BECTHATA BEIMUYUHA.

KypchT 110 MeunuHCcKa GU3nKa 3a CTYACHTHUTE OT CIICLHATHOCTUTE MEIUIIMHA, CTOMATONIOTHs U (hapManus B
Menumuackus YHuBepeuTeT — Codust BKIIOYBA cepHs OT MPAKTUUECKH YNPAXXHEHUS, B KOMTO, OCBEH C BaXKHH
BEJIMUMHH, CBBP3aHH C NPUIOKEHHE Ha (U3MYHUTE METOJM B MEJAWIMHATA, CTOMATOJIOTHMATa W (apManusra,
CTYZICHTUTE CE€ 3all03HaBaT M C M3MCKBAaHMATA NpH O(OpMsSHE Ha pe3yiTaTHTE OT eKCIepuMeHTa. B HacrosimaTa
paboTta ca pasrieJaHd Hai-4ecTO AOIYCKAaHUTE OT CTYJCHTHTE TPEHIKM Ha Pa3iUyHU eTarmd OT TIpa@uIHOTO
Mpe/ICTaBsSHE Ha MOTYYECHUTE PHU PU3NIHNUTE EKCTIEPUMEHTH PE3yITATH.

Graphical representation is one of the main ways to present the results of the experiment, along with the tabular
and analytical ones. The functional dependence between the known and the required quantities, set analytically, is
clearly presented on the graph, from which the required value of the unknown quantity is easily determined.

The course in medical physics for students majoring in medicine, dentistry and pharmacy at the University of
Medicine - Sofia includes a series of practical exercises in which, in addition to important values related to the
application of physical methods in medicine, dentistry and pharmacy, students get acquainted with the requirements
for formatting the results of the experiment. In the present article, the most common mistakes made by students at
different stages of the graphical representation of the results obtained in physical experiments are reviewed.
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68. Brnagumuposa /l., A. I'erosa, I'. 3uareBa, H. [longumurpoBa. — OnNTHYEH MUKPOCKON B
MPaKTUYECKHUTE YIPAKHEHHS 0 MeuInHcKa ¢usnuka, Cooprux ooknaou om XXXV Hayuonanna
KOH(epenyus no evnpocu Ha ooyuenuemo no gusuxa, llnesen, 1-4 anpun 2007, 93-96.

OrmpeieNiTHeTO0 Ha OCHOBHHTE TMAapaMeTpH Ha ONTHYHHSA MHUKPOCKON W HAOIIONCHHETO W W3MEPBAaHETO Ha
napaMeTpUTe Ha MUKPOOGEKTH C ONITHYEH MHKPOCKOII ca OOEKT Ha JIBE YIIPAXKHECHHSI, B KOUTO CTYACHTHTE OPEICIIST
YBEJIMUCHNETO M YUCIICHATA arepTypa Ha MUKPOCKOIIA U CPENIeH pasMep Ha MUKpoobekTr. CamocTosTennHaTa pabora
Ha CTYACHTHUTE C ONTHUYEH MHUKPOCKOI [0 BpPeME Ha MPEJCTABCHUTE YMPAXHEHWs € BaXKHA Kpadka IO IIbTS Ha
OBJIa[SIBAHE HA [UATHOCTUYHA ONTHYHA TEXHHKA, KOATO MPH MHOTO OT MEIMIMHCKUTE CIEIHATHOCTH € TBBpPJE
CBIIECTBEHA U HEOOXOq1Ma.

Determining the basic parameters of the optical microscope and observing and measuring the parameters of
micro objects with an optical microscope are the subject of two exercises in which students determine the
magnification and numerical aperture of the microscope and the average size of micro objects. The hands-on work
with an optical microscope during the presented exercises is an important step on the way to mastering diagnostic
optical technique, which is very important and necessary in many of the medical specialties.
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