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Pe3rome

PenyxtuBnust crpec (PC), xapakrepusupail ce ¢ IpeKOMEPHO HATpyIBaHE Ha peAyLUpAIId
exBuBasieHTH kKato NADH u NADPH, Bce moBede ce pa3mo3HaBa KaTo KIHOYOB (hakTop B
MeTabonuTHH 3a00JsBaHus U pak. JJokato okcumpatuBHUAT cTpec (OC) e o0mmpHO U3CIeIBaH,
MexaHu3MuTe u nocneacTeusTa oT PC — oco6eHo BBB Bpb3Ka C €HIOKPUHHATA pEryJarus —
ocTtaBarT Tmo-ciabo pa3dpanu. To3m 0030p moauepTaBa ABYNMOCOYHATAa BpPB3KA MEXKITY
MeTabonuTHUTe XOpMOHU U PC M HEHHOTO BB3NEHCTBHE BHPXY 3a00JIIBaHUSI KaToO IUA0ET,
3aTIbCTSBaHE, ChbpPACUHO-ChA0BU Oonectu U pak. PC HapyIaBa cekpenusTa 1 CUrHaIn3alusaTa
Ha WHCYJIMHA, 3aCHJIBa METaOOIMTHOTO Bh3MalleHUE U YBpexkaa PYHKIIMATa Ha MAaCcTHATa ThKaH,
KOETO JOIpUHACs 3a pa3BUTHE HAa HMHCYJIMHOBA PE3UCTEHTHOCT. [Ipu cepaeuHO-chaoBHUTE
3a0onaBanus, PC Biausie BbpXy (YyHKIMOHATHOCTTA HA CHJIOBUTE INIAJKOMYCKYJIHU KJIETKH U
MeTabonu3Ma Ha MHMOKapAa, KaTro MPOMEHS H3XoJa MpU HCXEMUYHO-penepdy3roHHO
yBpexxaane. [Ipu paka, PC urpae qBoifHa posis: OT €jHa CTpaHa MoANoMara npexuBseMocTTa
Ha TyMopuTe upe3 HeyTpamusupaHe Ha OC u HacbpyaBaHe Ha MeETa0OIUTHOTO
mpemnporpaMupane, a oOT Jpyra — TMpd TMPEeKOMEPHU HUBA MOXE Jla Mpeau3BUKa
MIPOTEOTOKCUYHOCT U MUTOXOHApUAIHA TUC(YHKIMSA, BOJCIIH JI0 anonTo3a. [losBsBar ce HOBU
TEparneBTUYHU MOJIXO0IU, HacoueHH KbM PC, BKJIIOUMTETHO PEIOKC-MOAYJIMpAIIM areHTH,
HAaHOMEJMIIMHA W TIPEHACOYBaHE Ha JIEKapCTBA. BBIPEKH Te3u MOCTHIKEHUS, OCTaBaT

SHAYUTCIIHU NPCANU3BUKATCICTBA — Hali-Be4ue B pasrpaHn4aBaHCTO MCKIAY (I)I/BI/IOJ'IOFI/IIICH n


https://doi.org/10.3390/ijms26051910

narosniornded PC u B mpeofosisBaHETO HA PE3UCTEHTHOCTTA, MHIAYLMPAHA OT TEpamusTa.
braeure uscnenBanus TpsaOBa /1a ce ChCPEAOTOUAT BBPXY Pa3paObOTBAHETO HA CEJICKTHUBHH
o6uomapkepu 3a PC, yChbBBpIIEHCTBaHE HA TEPANEBTUYHUTE UHTEPBEHIIMU U M0-331bJI00UEHO

n3ydaBaHe Ha poisita Ha PC B UMyHHaTa U €eHIOKpUHHATA peryiaius.

Abstract

Reductive stress (RS), characterized by excessive accumulation of reducing equivalents such
as NADH and NADPH, is emerging as a key factor in metabolic disorders and cancer. While
oxidative stress (OS) has been widely studied, RS and its complex interplay with endocrine
regulation remain less understood. This review explores molecular circuits of bidirectional
crosstalk between metabolic hormones and RS, focusing on their role in diabetes, obesity,
cardiovascular diseases, and cancer. RS disrupts insulin secretion and signaling, exacerbates
metabolic inflammation, and contributes to adipose tissue dysfunction, ultimately promoting
insulin resistance. In cardiovascular diseases, RS alters vascular smooth muscle cell function
and myocardial metabolism, influencing ischemia-reperfusion injury outcomes. In cancer, RS
plays a dual role: it enhances tumor survival by buffering OS and promoting metabolic
reprogramming, yet excessive RS can trigger proteotoxicity and mitochondrial dysfunction,
leading to apoptosis. Recent studies have identified RS-targeting strategies, including redox-
modulating therapies, nanomedicine, and drug repurposing, offering potential for novel
treatments. However, challenges remain,particularly in distinguishing physiological RS from
pathological conditions and in overcoming therapy-induced resistance. Future research should
focus on developing selective RS biomarkers, optimizing therapeutic interventions, and

exploring the role of RS in immune and endocrine regulation.

2. Keremidarska-Markova M, Sazdova I, Mladenov M, Pilicheva B, Zagorchev P,
Gagov H. Sirtuin 1 and Hormonal Regulations in Aging. Applied Sciences 2024;
14(24):12051. https://doi.org/10.3390/app142412051, Ref, Web of Science IF (2.5 - 2023),
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Pe3rome

CTapeeHeTo 3acsAra CTpykKTypara u (bYHKI_II/ISITa Ha BCUYKH OpraHd U CUCTECMU B OpraHu3Mma,
KaTo IIpU BB3PAaCTHUTE XOpa CC Ha6J'IIO)IaBaT H3pa3sC€Hu NPpOMCHH B XOPMOHAJIHUTEC HUBA. Te3n
XOPMOHAJIHU IMPOMEHHU Ca TACHO CBBP3aHU C IMOBHUIICHA MPEAPASMNOJIOKEHOCT KbM XPOHHUYHU
3a6OHHBaHI/IH, BKJIFOUUTCIIHO CBHPACHHO-CBAOBU, HCEBPOACTCHCPATUBHU U MeTa0OJUTHHU
HapyUICHUA. Hopa):m TOBA 3HAYUTCIIHU HAYYHU YCHJIMA Ca HACOYUYCHU KbM H3ACHABAHC HaA

MOJICKYJIHUTE MCXaHU3MH, CTOAIIN B OCHOBATa Ha TE3HW MPOMCHH, KAKTO U KbM HaMUPAHE HaA
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(hapMaKOJOTUYHU CPEJICTBA, KOUTO MoTat Aa cMekvar Texaute edextu. Cuprymnn 1 (SIRT1),
wieH Ha cemeiictBoro Ha NAD'-3aBucuMmuTe JAeaneTuiasu, C€ OTKpOsBa KaTO KIIOYOB
perynarop Ha IbTHUIA, CBBP3aHU ChC 3alIUTa OT OKCUJATUBEH CTPEC, MOyl HA UMYHHUS
OTrOBOp M MeTaboJIMTHA XoMeocTa3a. Tol urpae BakHa poJii B XOPMOHAJIHATa peryJyiaius u
HOJIbP)KAHETO Ha CUCTEMHAaTa XxoMeocrasza. Hactodamusar 0030p pasriexia B3auMOBpb3KaTa
Mexay SIRT1 u XopMOHATHUTE MPEXH B CTapeelIysi OpraHu3bM, KaTo ce (OKycHpa BbPXY
XHUIIOTAJIaMO—XUNO(U3HO—IIIUTOBUIHATA, —HAI0ObOpeYHaTa, —TOHaHATa U —4epHOpoOHaTa
0C, KaKTO U BbPXY JAPYTY €HJAOKPUHHU U HEEHJIOKPUHHU ThKaHU. HaTypanHu cheinHeHus KaTo
pecBeparpoi, KypKyMuH, maeoHol u ¢opmynata Buyang Huanwu Decoction ca
uACHTUUIMPAHU KaTo nmoTeHuuannu aktuBaropu Ha SIRTI ¢ anTucrapeemu cBoiictBa. Te
1o100psABaT (PYHKUMSITa HA MUTOXOHJPUUTE, HAMAJIABAT OKCUJIATUBHUS CTPEC U MOJKPEIAT
IBITOJIETHETO. BbIIpeku ToBa, TAXHOTO KIMHUYHO MPUIJIOKEHUE € OTPAHUYEHO MOPaJu HUCKA
OMOHATMYHOCT U cJabo MpeMHHaBaHe Npe3 (usnonornyHu Oapuepu. 3aToBa c€ MPOYYBAT
MHOBaTUBHU CTPAaTErMM 3a JIOCTaBsSHE, BKIIIOUWTEIHO HA3aJIHO—MO3bYHA JOCTaBKa U

HAaHOTEXHOJOTUYHH (DOPMYITH.

Abstract
Aging affects the structure and functions of all organs and systems in the organism. In the

elderly, significant changes in hormonal levels are observed. These translate to a predisposition
for chronic diseases, including cardiovascular, neurodegenerative, and metabolic disorders.
Therefore, tremendous scientific effort is focused on investigating molecular mechanisms and
drugs with the potential to reduce hormonal changes in old age and their impact. Sirtuin 1
(SIRT1), a member of the sirtuin family of deacetylases, has been extensively studied as a
regulator of multiple pathways related to antioxidant properties, optimal immune response, and
metabolism. SIRT1 plays a key role in regulating various hormonal pathways and maintaining
homeostasis. In the present study, we review the interplay between SIRT1 and hormonal
regulations, including the endocrine role of the hypothalamic—pituitary—thyroid, —adrenal, —
gonadal, and —liver axes, of other endocrine glands, and of non-endocrine tissues in the aging
organism. The application of natural SIRT1 activators, such as resveratrol, curcumin, paeonol,
and Buyang Huanwu Decoction, for the treatment of aging and senescence is discussed. SIRT1
activators improve mitochondrial function, reduce oxidative stress, and promote longevity, but
their clinical application is limited by low bioavailability and poor permeability across
biological barriers. For this reason, advanced delivery strategies are being considered, including

nose-to-brain drug delivery and nanotechnology-based formulations.
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Pe3rome

[lenTa Ha HACTOAIIIOTO U3CJIEIBAHE € /1a CE MPOYYU €PEKTHT Ha CEMaHTUYHUS MIPAMUHT BBPXY
rapaMeTpuTe Ha CaKaJUTE W JMAMEThbpa Ha 3€HUIUTE, KAaKTO U MOTEHUUATbhT UM 3a paHHA
JUArHOCTHKA HA TIaykoma. J[aHHW OT MamueHTH ¢ TJIayKoMma, ChOpaHu C OYHHS Tpakep
Gazepoint GP3 HD, ca cpaBHeHu ¢ Te3u Ha 3ApaBH y4acTHHIIM. OCHOBHHUTE pe3yJTaTH OT
W3CIIEIBAHETO Ca CIEAHUTE: a) aMIUIUTYAUTE HA CAKaJUTE [IPH CTATUYHHU U300pa’KeHus ca 1o-
roJIEMHU TMPHU MAIMEHTH C TJIayKoMa B CPaBHEHUE ChC 3JIPaBU KOHTPOJIU, KATO CEMAHTUYHUAT
MpaMHUHAT HaMaJsiBa WM OOpBINa Ta3u pa3iiuka; b) JMaMeThpbhT HA 3CHUIUTE HA JITBOTO U
JSICHOTO OKO TMpU TAlMEeHTH C IJIayKkoMa C€ yBelM4yaBa MO BpeMe Ha HaOJIOJICHHUETO Ha
CTaTUYHA KapTHUHA, B CPABHEHUE ChC CTOMHOCTUTE, U3MEPEHU MPU OTPAHUUYEHO OCBETIICHUE 110
BpEME Ha KaJIMOpHUpPaHETO B HAYAJIOTO HA EKCIIEPUMEHTUTE. 3aKJII0UaBa ce, Ye JECHO U3MEPUMU
rapamMeTpH KaTo pa3MephT Ha CakaguTe U JUaMEThPhT HA 3€HUIIATA MOTaT Ja ObAAT MOJE3HH
3a JUMarHocTHKa Ha IJIAyKOMa W 3a MpocieasBaHe Ha HEWHOTo pa3BuTue. OCBEH TOBa,
CEMAHTUYHUAT MPaWMUHT M3TJIEXKa KaTo oOelIaBall MeTo]l 3a MoJ00psBaHe KaueCTBOTO Ha

JKMBOT Ha XOpa C rijiaykoma.
Abstract
The aim of this research is to study the effect of semantic priming on saccade parameters and

pupils’ diameter, and the potential of their use in early diagnosis of glaucoma. Data from
patients with glaucoma, collected with Gazepoint GP3 HD eye tracker, were compared to
healthy subjects. The main findings of this study are: a) saccade sizes (amplitudes) for static
pictures are higher in glaucoma patients versus healthy controls, while semantic priming
reduces of inverts this difference, and b) pupil diameters of left and right eyes of glaucoma
patients increase during static scene task compared to those obtained under restricted
illumination during the calibration at the beginning of experiments. It is concluded that readily
measurable parameters size of saccades and diameter of the eye’s pupil can be helpful for
diagnosis of glaucoma and to follow its progression. Additionally, semantic priming seems to

be a useful method to ease the quality of life of people with glaucoma.
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overexpression-related  tumorigenic  implications. Mol Med 2024; 30(1):114.
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Pe3rome

I'mroko3uust npenocutent 5 (GLUTS) npuBirya Bce MO-ToJIIMO BHUMAHUE MOPAIH TbJIOOKUTE
CH IIOCJIEUIIN 3a TyMoporeHne3ara. Hactosiara myOnukanus npeacTassl LAI0CTEH Mperies Ha
OCHOBHHTE OTKPUTHS W MOCIEIUIIM, CBbp3aHu ¢ oBullleHaTa ekcnpecusa Ha GLUTS npu pak.
VYcranoseno e, ye GLUTS e ¢ noBuiieHa ekcupecus Mpu pa3jiuyHy BUJIOBE pakK, KOETO BOJIU
710 IPOMEHU BBB (PPYKTO3HUS METAOOIN3BM H JI0 3aCUJICHA TIIMKOIN3a — JOPU B IPHUCHCTBUETO
Ha KHUCIIOPOJl, KOETO € XapakTepHa OCOOCHOCT Ha paKoBUTE KiIETKHU. Ta3um merabommTHa
MPOMSIHA OCUTYpsIBa AITEPHATUBEH M3TOYHHMK HA €HEPrus 3a PAKOBUTE KIJIETKU U IMOJIOMara
TEXHHS HEKOHTPOIIMPAH PACTeX U mpexuBsieMocT. OcBeH MeTaboIUTHATA CU POJIs, TOCIEIHH
W3CIIE/IBAHMS pa3KpUBaT U JOMBIHUTENHM aclieKTH Ha ywyactuero Ha GLUTS B pakoara
ouosnorus. [lopumenara excpecust Ha GLUTS u3riexna urpae KIr04oBa poJisi B MEXaHU3MHUTE
3a U30sirBaHE HA UMYHHUS OTTOBOP, KOETO JOIIBIHUTEIIHO BJIOIIABA MPOTPECUATA HA TyMOpa U
YCIIO’KHSBA TEPANEBTUYHUTE HHTepBeHIMU. Ta3u nBoitHa ponst Ha GLUTS — B MmeTabonutHOTO
[IpenporpaMMpane 1 B UMyHHATa MOJ1yJalus — NoJ4epTaBa 3HaY€HUETO My KaTO OTEHLIUATIEH
JTUArHOCTUYEH MapKep U TepaneBTUYHA MHIIECHA. Pa30upaneTo Ha MOJEKYJIHUTE MEXaHU3MH,
crosiiu 3a1 noBuieHata excrpecust Ha GLUTS, e oT pemaBaiio 3HaueHue 3a pa3pab0oTBaHETO
Ha TapreTHU Tepalvy, KOUTO Ja aTaKyBaT YHHKAJIHUTE YSA3BUMOCTH HA PAKOBUTE KJIETKHU C
noBuiieHa excrpecus Ha GLUTS. Hactosummsar 0630p akueHTHpa BBbPXY CIO0KHOCTTa Ha
yuactueto Ha GLUTS B pakoBuTe mpoliecH W ToOaYEpTaBa HEOTJIOKHATA HYXJAa OT
MIPOABIKABAHE HA M3CJIEABAaHUATA C IEJI Pa3sKpUBAaHE HA NBJIHHUSI My HNOTEHIMAI KaTo
JMArHOCTHYEH OMOMapKep W TepaleBTUYHA MHILIEHA, C 11eJ MOJoO0psiBaHe Ha JICUEHUETO U

MPpOrHo3aTa Ipu ManucHTH € pak.

Abstract
Glucose transporter 5 (GLUT5) overexpression has gained increasing attention due to its

profound implications for tumorigenesis. This manuscript provides a comprehensive overview
of the key findings and implications associated with GLUT5 overexpression in cancer. GLUT5
has been found to be upregulated in various cancer types, leading to alterations in fructose
metabolism and enhanced glycolysis, even in the presence of oxygen, a hallmark of cancer
cells. This metabolic shift provides cancer cells with an alternative energy source and
contributes to their uncontrolled growth and survival. Beyond its metabolic roles, recent

research has unveiled additional aspects of GLUT5 in cancer biology. GLUTS overexpression



appears to play a critical role in immune evasion mechanisms, which further worsens tumor
progression and complicates therapeutic interventions. This dual role of GLUT5 in both
metabolic reprogramming and immune modulation highlights its significance as a potential
diagnostic marker and therapeutic target. Understanding the molecular mechanisms driving
GLUTS5 overexpression is crucial for developing targeted therapeutic strategies that can disrupt
the unique vulnerabilities of GLUT5-overexpressing cancer cells. This review emphasizes the
complexities surrounding GLUTS’s involvement in cancer and underscores the pressing need
for continued research to unlock its potential as a diagnostic biomarker and therapeutic target,

ultimately improving cancer management and patient outcomes.

5. Sazdova |, Hadzi-Petrushev N, Keremidarska-Markova M, Stojchevski R, Sopi R,
Shileiko S, Mitrokhin V, Gagov H, Avtanski D, Lubomirov L, Mladenov M. SIRT-associated
attenuation of cellular senescence in vascular wall. Mechanisms of Ageing and Development
2024; 220:111943. ISSN 0047-6374, https://doi.org/10.1016/j.mad.2024.111943, Ref, Web
of Science IF (5.3 - 2023), Web of Science Quartile: Q1 (2023), SCOPUS Quartile: Q1
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Pe3iome

To3u 0030p pasrnexna kimodoBata poist Ha SIRT1 u npyru cupTyuHH B peryiupaHeTo Ha
KIETHYHOTO CTAPEEHE B CBHIOBUTE TIIAJKOMYCKYJTHH KIETKH — OCHOBEH (haKTOp 3a CHIOBO
CTapeeHe U CBBP3aHUTE C HEro ChPAEYHO-CHAOBU 3a00isBaHus. ChIOBOTO CTapeeHe ce
XapakTepu3npa ¢ MOCTEIEHHO HATPYNBaHE HA PEIUIMKATUBHO OCTapesy KJIETKH, BOJIEHIO 10
MIOBHUILEHO CHI0OBO PEMOJIEINPAHE, BIBbPASIBAHE HA CHIOBETE U HApYyLIEHa aHrMoreHesa. Te3u
IIPOMEHU BB3HHMKBAT B PE3YJITAT Ha CJI0XXHO B3aMMOJECHCTBUE MEXKIY I'€HETUYHHU U BHHIIHU
(akTopH, BKIIOUYUTEIHO OKCUAATUBEH CTPEC U CKBCSABAHE HA TEIOMEPHUTE, KOUTO MPOMEHST
reHHaTa eKCIpecus U MpeAu3BUKBAT apecT Ha kieThbyHMs IuKbI. SIRT1 ce oTkposiBa kato
KIJIFOYOB PEryJIaTop B MPOTUBOACHCTBUETO HAa KJIETBYHOTO CTAPECHE 4pe3 MOAYJIUPAHE Ha
pa3IMYHMA CUTHAJIHU IbTUINA. TOM 3acuiBa CUTHANM3ALMITA HA €HIOTEIHATa a30TEH OKCHUJ
cunataza (eNOS)/NO, moTucka akTHBHOCTTa Ha P53 3a KOHTPOJ Ha KJIETHUYHHS IHUKBI H
HaMaJlsiBa EKCIIPECUsiTa Ha CBHIOBU AJXE3MOHHH MOJIEKYTu d4pe3 uHxuOupane Ha NF-kB.
OO630pbT moAuepTaBa U TEPaANeBTUYHMS MOTEHIMAN Ha cupTryuHuTte, ocodeHo SIRTI, kato
CTpaTerMyecKa Iie]l 3a OrpaHHYaBaHe Ha CHJIOBOTO cTapeeHe. ToBa mpoyuBaHe ce (oKycupa
BBPXY MOJIEKYJISIPHHTE MEXaHU3MHU Ha ChJOBOTO CTAPECHE M MOJYEpTaBa MEPCIEKTUBUTE HA
Tepanuu, 6asupaHd Ha CUPTYUHH, 3a MOJOOpsSBaHE Ha CHAOBOTO 3[paBe U YIbJKaBaHE Ha

JKHBOTA.
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Abstract

This review focuses on the vital function that SIRT1 and other sirtuins play in promoting
cellular senescence in vascular smooth muscle cells, which is a key element in the pathogenesis
of vascular aging and associated cardiovascular diseases. Vascular aging is a gradual process
caused by the accumulation of senescent cells, which results in increased vascular remodelling,
stiffness, and diminished angiogenic ability. Such physiological alterations are characterized
by a complex interplay of environmental and genetic variables, including oxidative stress and
telomere attrition, which affect gene expression patterns and trigger cell growth arrest. SIRT1
has been highlighted for its potential to reduce cellular senescence through modulation of
multiple signaling cascades, particularly the endothelial nitric oxide (eNOS)/NO signaling
pathway. It also modulates cell cycle through p53 inactivation and suppresses NF-kB mediated
expression of adhesive molecules at the vascular level. The study also examines the therapeutic
potential of sirtuin modulation in vascular health, identifying SIRT1 and its sirtuin counterparts
as potential targets for reducing vascular aging. This study sheds light on the molecular basis
of vascular aging and the beneficial effects of sirtuins, paving the way for the development of

tailored therapies aimed at enhancing vascular health and prolonging life.

6. Danailova Y, Sazdova I, Mitova Z, Gagov H. Beneficial impact of nutritional and
supplemental changes on the thyroid gland health. Comptes Rendus de L'Academie Bulgare
des Sciences 2024; 77(4):513-514. https://doi.org/10.7546/CRABS.2024.04.05, Ref,
SCOPUS Quartile: Q3 (2024), SJR=0.154

Pe3rome

3abomsBaHMsATa, CBBP3aHU C XUTTOTUPEOU UM U aBTOUMYHHUSI THPEOUIUT Ha XalIMMOTO, CE
yBEJIMYaBaT 3HAYUTEIHO IPE3 MOCIEIHUTE JECETUIIETHS, KaTo 3acsraT Hail-Bede KEeHHU B 3psijia
BB3pacT. HacrosmoTo n3cneaBane uMa 3a e J1a OlleHH OaronpusTHUS ePeKT OT TPOMEHU B
XpaHHUTEIHUS PEKUM M TIPUEM Ha J00aBKM BBPXY 3paBeTO Ha MIMTOBUAHATA >KJe3a.
[IpoyuBanero e nposeaeHo npe3 2022 u 2023 roaunHa cpen Obiarapcku xeHu. EdextsT ot 90-
JTHEBHA XpaHUTETHA MHTEPBEHIIUS BbPXY (QYHKIUATA HA IIMTOBHUIHATA KJI€3a € OLEHEH upe3
M3MepBaHe Ha CepyMHHUTE HUBA Ha THpeocTumynupail xopmoH (TSH) u cBoboaeH THpOKCHH
(FT4). B uzcnenBaneto yuactat 40 keHH Ha BB3pacT OT 25 10 45 TOAWHU C TUarHOCTUITUPAH
THUPEOUJIUT HA XAIIUMOTO, KaTO PE3YJATATUTE Ca CPAaBHEHU C KOHTPOJIHA rpyna oT 40 keHu Ha
chlllaTa Bb3pacT. MHTepBEHLMATA BKIIOUYBA OTpaHMYaBaHE HA MPO-BB3NAIUTEITHU XPaHU U
yBEJIMYaBaHE Ha NpHUEMa Ha MPOTHUBOBB3MAIUTEIHM XPaHU, KAKTO M CYIJIEMEHTALHUs C
KJIFOYOBH XPaHUTETHH BEIIECTBA, BAXKHH 3a (DYHKITMATA HA IUTOBUAHATA kJje3a. Cren 90 nau

Ce OTYHMTA 3HAYUTEIIHO HaMalieHne Ha cpeaauTe croitHocTr Ha TSH — ot 4.41 mIU/ml go 2.59
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mIU/ml — u nmoBumenne Ha FT4 — ot 14.17 pmol/L mo 15.88 pmol/L. B 3axmoucHwue,
AJCKBATHUTC HpOMeHI/I B XpaHI/ITeHHI/IH pe)KI/IM, BKJIKOYUTCIIHO KOMHCHCI/IpaHe Ha XpaHI/ITeHHI/I
neguuuTH 1 U30ATBaHE HA MPO-BB3MAIUTEIHN XPaHU, OKa3BaT OJarornpusaTHO BIUSHHUE BHPXY

nuBata Ha TSH u FT4 nipu 6barapcku )XeHH ¢ TUPEOUAUT Ha XaluMOTO.

Abstract

Diseases associated with hypothyroidism and autoimmune Hashimoto's thyroiditis have been
increasing at a significant rate in recent decades, affecting mainly women of mature age. The
study aims to assess the beneficial impact of nutritional and supplemental changes on the overall
thyroid gland health. The research was conducted in 2022 and 2023 in Bulgarian women. The
effect of 90 days lasting changes in nutritional plan on thyroid gland function were estimated
by serum levels of thyroid-stimulating hormone (TSH) and free thyroxine (FT4) in 40 women
aged from 25 to 45 years, diagnosed with Hashimoto's thyroiditis and was compared to a control
group of 40 women of the same age. Restriction of pro-inflammatory and use of anti-
inflammatory foods as well as the supplementation with important nutritional components
significantly decreased average serum levels of TSH from 4.41 mIU/ml to 2.59 mIU/ml and
increased FT4 from 14.17 pmol/L to 15.88 pmol/L at the output date, i.e. after 90 days. It is
concluded that adequate changes in the nutritional plan, including compensation of nutritional
deficiencies crucial for thyroid gland function together with avoidance of proinflammatory
foods have a beneficial influence on TSH and FT4 levels in Bulgarian women with Hashimoto's

thyroiditis.

7. Keremidarska-Markova M, Sazdova I, llieva B, Mishonova M, Shkodrova M,
Hristova-Panusheva K, Krasteva N, Chichova M. Comprehensive Assessment of Graphene
Oxide Nanoparticles: Effects on Liver Enzymes and Cardiovascular System in Animal
Models and  Skeletal Muscle  Cells.  Nanomaterials  2024;  14(2):188.
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HapactBamust wuntepec kbM rpadeHoBus oxcus (GO) 3a pa3nuyHu OHOMEIUIUHCKH
NPUJIIOKEHUsT Hajlara 3aJbJI004YeHO MpoydBaHe Ha Heropara Oe3omacHocT. [lopaau TOBa
CBIIIECTBYBa CII€IIHA HEOOXOAMMOCT OT HANSKJIHH JaHHW OTHOCHO BB3JCHCTBHETO Ha
Ha”Hovactuure oT GO BBpXy 3IpaBH KIETKM W OpraHd. B HACTOSIIOTO H3CIIEIBaHE €
MPUIIOKEH ISUIOCTEH IMOJXOJ 3a OleHKa Ha BiausHueTro Ha GO u HeroBaTa MoAuQHIKpaHa

dopma ¢ monuetrmnenrnukon (GO-PEG) npu excno3unus Ha OnmskouHppauepBeHo (NIR)


https://doi.org/10.3390/nano14020188

JTbUEHUE BBPXY paznuuHu OuosnornyHu acnektd. OlleHeHa € cbpJedHara JeHHOCT Ha
M30JIMPaHU JKa0CIIKM ChpIa, aKTUBHOCTTA HA J[BA YEPHOAPOOHU €H3MMA MpPH ITHXOBE —
mutoxonjapuanHa AT®-aza u guamun okcupaaza ([JAO), kakTo M NPOU3BOJCTBOTO Ha
peaktuBHU KuciaopoaHu Bugose (ROS) B ckenernomyckynuu kiaetku C2C12 cien AUpeKTHO
npuiarane Ha GO nanovactunu. [{enra 6emre na ce nmpoyuu BiausiHuero Ha GO HAHOYACTHUIINATE
Ha HSIKOJKO HHMBA — OPraHHO, KJIETHYHO M CYOKJIEThYHO — 3a Ja C€ OCUTYpPHU MO-LIIUPOKO
pazbupane 3a texHutre edekrtu. Hamurte nanam mokasar, ye GO u GO-PEG oxaspar
OTPHULATENIHO BIMSHUE BHPXY ChpJeUHaTa AEHHOCT IpHU kalu, KaTo MpeIn3BUKBAT MO-CUITHO
u3pazenu aputMun. Te yBennyaBat mpou3BoacTBoTo Ha ROS B C2C12 Muo61acTu, KaTo TO3H
epexr ce HamansBa cieq NIR oOmpuBane. M aBaTa BWJa HAHOYACTHIIM 3HAYUTEITHO
cTuMmyupar aktuBHOcTTa Ha JIAO B 4yepeH po0 HA TUTBX, KaTO TO3U €PEKT CE€ YCHIIBA CIIE/
NIR oGxpuBane. GO He pas3mpsra MHTAKTHH MUTOXOHJPHH OT YepeH Apo0 Ha IIBX, HO
MpEeIM3BUKBA KOHIIEHTPALIMOHHO-3aBUCUMO HaMajeHHe Ha akTuBHOcTTa Ha AT®d-azata B
3aMpa3eHu/pa3Mpa3eHd MHUTOXOHJpHH. TOBa MHOTOCTPAHHO U3CJCIBAHE IPEIOCTABS

CBIIECTBEHH JTaHHU OTHOCHO moTeHnuana Ha GO 3a pa3nuuHu OMOJIOTHYHU MPHIIOKEHHSL.

Abstract

The growing interest in graphene oxide (GO) for different biomedical applications requires
thoroughly examining its safety. Therefore, there is an urgent need for reliable data on how GO
nanoparticles affect healthy cells and organs. In the current work, we adopted a comprehensive
approach to assess the influence of GO and its polyethylene glycol-modified form (GO-PEG)
under near-infrared (NIR) exposure on several biological aspects. We evaluated the contractility
of isolated frog hearts, the activity of two rat liver enzymes—mitochondrial ATPase and diamine
oxidase (DAO), and the production of reactive oxygen species (ROS) in C2C12 skeletal muscle
cells following direct exposure to GO nanoparticles. The aim was to study the influence of GO
nanoparticles at multiple levels—organ; cellular; and subcellular—to provide a broader
understanding of their effects. Our data demonstrated that GO and GO-PEG negatively affect
heart contractility in frogs, inducing stronger arrhythmic contractions. They increased ROS
production in C2C12 myoblasts, whose effects diminished after NIR irradiation. Both
nanoparticles in the rat liver significantly stimulated DAO activity, with amplification of this
effect after NIR irradiation. GO did not uncouple intact rat liver mitochondria but caused a
concentration-dependent decline in ATPase activity in freeze/thaw mitochondria. This
multifaceted investigation provides crucial insights into GOs potential for diverse implications

in biological systems.
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EF24, cuntetnueH MOHOKapOOHUIIEH aHAJIOr Ha KypKYMHHA, TTOKa3Ba 3HAUYUTENICH MOTEHIINAT
KaTo IMPOTHUBOPAKOB areHT KakTO C XUMHONPO(PHIAKTUYHH, TaKa U C XUMHUOTEPANEBTUYHU
cBoricTBa. Toll ce xapakrepusupa ¢ Obp3a abcopOuMs, MUPOKO THKAHHO PA3Npe/eieHue U
e(eKTUBEH MEeTa0OIU3bM, KOETO OCHTYpsBa ONTUMATHA OMOHATUYHOCT M TPOABIDKHTEITHA
eKcro3uiusi B mpuuenHutre ThkaHu. Crnocobnocrra Ha EF24 na mpemunaBa OuonoruyHu
Oapuepu U J1a ce akyMyJiipa B TYMOPHH OTHHINA IO MPaBU 0COOEHO MOAXOAI 32 €EKTUBHO
nedyeHne Ha pak. IIpoyuBanus mokasBaT 3abenexutenHara epukacHoct Ha EF24 cpemry
pa3MYHU BUIOBE pak, BKIIOYUTEITHO pak Ha Ibpjaarta, Oemus apod, mpocraTara, 1e0einoTo
4YepBO U MaHKpeaca. Y HUKATHUSAT MEeXaHu3bM Ha JeiictBue Ha EF24 BrirouBa Moaymanus Ha
CUTHaJHUTE MbTUINA Ha siapeHus dakrop kana B (NF-xB) u sapenus dakrop, cBbp3an ¢
eputpous 2 (Nrf2), koeto BoAM 10 MOTHCKAaHE HA BB3MAIMTEIIHU MPOLECH U OKCHUIATUBEH
CTpec, CBbP3aHU ¢ pa3BUTUETO HA pak. EF24 unxubupa TyMOpHUS pacTex 4pe3 NpeJu3BUKBaHE
Ha apecT KJIEThYHUS HUKBJI U alloNTo3a, OCHOBHO upe3 nHxuOupane Ha NF-kB mbTs, kakTo u
Yype3 peryJaius Ha KJIIOYOBH T€HHU MOCPEICTBOM MOJyJanus Ha ekcnpecusta Ha MUKpoPHK
(miRNA) wnmu nporteazomuust mbpT. B 00o00mienune, EF24 e obemaBamio mpoTHBOPaKOBO
CHEJIMHEHNE C YHUKAICH MEXaHU3bM Ha JIEUCTBHE, €PEKTHBHO CPEIy MHOKECTBO BUJIOBE PaK.
Herosara cnocoOHocT na 3acunBa edekra Ha TPAAUIMOHHUTE Tepaluu, CbhyueTaHa C
YCBBBPUICHCTBAHM CHCTEMH 32 JIeKapCTBEHa JIOCTaBKa, IO IMpaBM IIEHEH pecypc B
OHKOJIOTUYHOTO Jie4yeHHe. BbIpekn ToBa, 3a YCHEMIHOTO MY KIMHUYHO MPUIIOKEHHE € OT
CHILIECTBEHO 3HAYEHHE Jla C€ MpPEoOJesT NpeIu3BUKATENICTBAaTa, CBbpP3aHH C HeroBaTa

Pa3TBOPUMOCT M CTAOMIIHOCT.

Abstract

EF24, a synthetic monocarbonyl analog of curcumin, shows significant potential as an
anticancer agent with both chemopreventive and chemotherapeutic properties. It exhibits rapid
absorption, extensive tissue distribution, and efficient metabolism, ensuring optimal

bioavailability and sustained exposure of the target tissues. The ability of EF24 to penetrate
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biological barriers and accumulate at tumor sites makes it advantageous for effective cancer
treatment. Studies have demonstrated EF24’s remarkable efficacy against various cancers,
including breast, lung, prostate, colon, and pancreatic cancer. The unique mechanism of action
of EF24 involves modulation of the nuclear factor-kappa B (NF-kB) and nuclear factor
erythroid 2-related factor 2 (Nrf2) signaling pathways, disrupting cancer-promoting
inflammation and oxidative stress. EF24 inhibits tumor growth by inducing cell cycle arrest and
apoptosis, mainly through inhibiting the NF-kB pathway and by regulating key genes by
modulating microRNA (miRNA) expression or the proteasomal pathway. In summary, EF24 is
a promising anticancer compound with a uniqgue mechanism of action that makes it effective
against various cancers. Its ability to enhance the effects of conventional therapies, coupled
with improvements in drug delivery systems, could make it a valuable asset in cancer treatment.
However, addressing its solubility and stability challenges will be crucial for its successful

clinical application.
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Hacrosmusat 0630p € ¢okycupaH BbpXY MEXaHU3MHUTE, KOUTO PEryjIupar 3paBOCIOBHHUS,
OoJIeCTHHSI M CBBp3aHUSI CbC CTApPEEHETO PEJIOKC CTaTyc, CUTHAJIHWUTE NBTUIIA, KOUTO
MIPOTUBOACHCTBAT HAa OKCHUJIATHUBHUS M PEAYKTUBHUS CTPEC, KAaKTO M BBPXY poJiATa Ha
XpaHUTEIHUTE KOMIIOHEHTH U J00aBKM C AaHTUOKCHJAHTHM CBOWCTBA (KypKYMUH,
noJau¢eHoNN, BUTAMUHH, KapOTUHOUU, (piraBoHOM M M Ap.). Pasriexna ce chio posisTra Ha
XOPMOHHTE UPUCHH U MEJIATOHMH B MTOAIBPKAHETO HA PEAOKC XOMEOCTa3aTa B )KUBOTUHCKU U
yoBelKH KieTkH. OOChAEHM ca B3aMMOBPB3KUTE MEXJY OTKJIOHEHHSITa OT ONTHUMAaJHUS
penokc OanaHc ¥ pa3BUTHETO HA BB3MAIUTENIHHU, AJIEPITUYHU, aBTOMMYHHU IIPOLIECH U TaKHBa,
CBBbp3aHHU ChC cTapeeHeTo. Oco0eHO BHUMAaHHE € OTAEJICHO Ha MPOIECUTe Ha OKCHIATHBEH
CTpeCc B ChpJECUHO-CHJIOBATa CUCTEMa, ObOpenuTe, yepHus Apod U Mo3bKa. Pasrinenana e u
poJisiTa Ha BOJAOPOJHHS MEPOKCU KaTO BBTPEKJIEThYHA U NMapaKpHHHA CUTHAJIHA MOJIEKYJIa.
[nanorokcuHuTE B-N-metunamuno-L-ananux (BMAA), LIUAJIUHIPOCIIEPMOIICHH,
MUKPOLIMCTUHU W HOIYJIADUHM Ca MPEACTAaBEHU KaTO MOTEHIUAJIHO ONAacHU IPOOKCHIAHTH,

ChAbpiKalllu CC B XpAHUTEC U OKOJIHATA CPpCaa.
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Abstract

This review is focused on the mechanisms that regulate health, disease and aging redox status,
the signal pathways that counteract oxidative and reductive stress, the role of food components
and additives with antioxidant properties (curcumin, polyphenols, vitamins, carotenoids,
flavonoids, etc.), and the role of the hormones irisin and melatonin in the redox homeostasis of
animal and human cells. The correlations between the deviation from optimal redox conditions
and inflammation, allergic, aging and autoimmune responses are discussed. Special attention is
given to the vascular system, kidney, liver and brain oxidative stress processes. The role of
hydrogen peroxide as an intracellular and paracrine signal molecule is also reviewed. The
cyanotoxins [-N-methylamino-l-alanine (BMAA), cylindrospermopsin, microcystins and

nodularins are introduced as potentially dangerous food and environment pro-oxidants.
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HesporokcunsT B-N-merunamuno-L-anannn (BMAA) e HenmpoeTHHOreHHAa aMUHOKHCEINHA,
npoayLupaHa oT 1uaHoOakTepun. HelfHaTa TOKCHYHOCT M3BBH HEpBHATa CHUCTEMa € ci1abo
IPOYyYeHa, KaTo ca J0KJIaJBaH! NOBUIIEHO 00pa3yBaHEe Ha PEAaKTUBHU KHCIOPOAHU BHJIOBE U
HaMajieHa aHTHOKCHJIAHTHA CIIOCOOHOCT B KJIETKH OT YEPEH Jpo0, ObOpEIu M KOJIOPEKTaIeH
azieHoKapIHoOM. Llenta Ha HacTOSAIIOTO U3CiIEIBaHE € J1a ce MPOyyYr TOKCMuHOCcTTa Ha BMAA
(B xoHuenTpauuu 0.1-1 mM) BbpXy MUTOXOHAPUH U CYyOMHUTOXOHIpHaTHU yacTuuu ¢ ATO-
a3Ha aKTUBHOCT, BbPXY aKTUBHOCTTA Ha MOJTyCeMHKapOa3u1-1yBCTBUTETHUTE AMUHOOKCH 131
(SSAO) B uepen apob Ha IUIBX, KAKTO U BBPXY IN VItro mMozen ¢ GpyHKIMOHATHO aKTHBHU
Bb30yIMMH TbKaHM — PUTMHUYHO CBHKpalllaBall Cce€ CbhpAEYEH MYCKYJ CbhC 3ala3eHa
BereTaTMBHA WHepBalUs. 3a ObpBU NBT € HaOmonaBaHo, yue BMAA wunxubupa SSAO
aKTUBHOCTTA, €TUMHHUPA MOJIOKUTEITHUS HHOTPOIEH eeKT Ha aJ[peHepruuHaTa HHEpBaIUs U
JTUPEKTHO U 00paTUMO MHXHOWpa aJpeHaIMHOBaTa CUTHAIM3AlUs B KAMEPHU MHOLUTH IpU
koHmeHTpanus oT | mM BMAA. JlombaHuTENHO ce MOTBBpKAaBa, 4¢ 1| mM BMAA moxe
KOCBEHO J1a akTuBHMpa MuToxoHapuanHata ATd-aza. B 3akmouenue, no-sucoku n1o3u BMAA

MoraTt ga HOBJIHUAAT MHOXCECTBO (I)I/I3I/IOJ'IOFI/I‘{HI/I " MAaTOJIOTUYHU MPOLECCHU YPEC3 3a0aBsSHE Ha



pasrpaxxgaHeTo Ha OMOreHHU AMHWHH, IIOTUCKAaHC Ha CHMIIATHUKOBAaTa HCEBpOMEAHAIIUA U

HapyluiaBaHC Ha KJICTbYHATA CUTHAIM3AlUA Ha aAPCHCPIrUYHUTC PCUCIITOPU.

Abstract

The neurotoxin B-N-methylamino-L-alanine (BMAA) is a non-proteinogenic amino acid
produced by cyanobacteria. Non-neuronal toxicity of BMAA is poorly studied with a reported
increase in reactive oxygen species and a decrease in the antioxidant capacity of liver, kidney,
and colorectal adenocarcinoma cells. The aim of this research is to study the toxicity of BMAA
(0.1-1 mM) on mitochondria and submitochondrial particles with ATPase activity, on the
semicarbazide-sensitive amino oxidases (SSAOs) activity of rat liver, and on an in vitro model
containing functionally active excitable tissues—regularly contracting heart muscle preparation
with a preserved autonomic innervation. For the first time the BMAA-dependent inhibition of
SSAO activity, the elimination of the positive inotropic effect of adrenergic innervation, and
the direct and reversible inhibition of adrenaline signaling in ventricular myocytes with 1 mM
BMAA were observed. Additionally, it is confirmed that 1 mM BMAA can activate
mitochondrial ATPase indirectly. It is concluded that a higher dose of BMAA may influence
multiple physiological and pathological processes as it slows down the degradation of biogenic
amines, downregulates the sympathetic neuromediation, and embarrasses the cell signaling of
adrenergic receptors.
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[uanorokcunute (L[T) mpencrasnsaBar royisma 1 pa3HooOpas3Ha rpymna TOKCUHU, POy ITUPAHU
oT crnenu@uuHu (POTOCHHTE3MpaIN Mpokapuotu oT aomeitH Cyanoprokaryota. Bomuute
[IUAHOMPOKAPHUOTH, TIPOYIIUPAIIN TOKCHHH, MOTaT Jia C€ Pa3BUAT MAacOBO, IIPEIU3BUKBANKHI
T.Hap. "I[BETEeXKHU Ha BojaTa" WM "1uaHoOIymMoBe", KOUTO MOTaT Jia IOBEJAaT /10 €KOJOTHYHU
KaracTpou — oTpaBsiHE HA BOJaTa, U3MHUPAHE HA BOJIHU OPTaHU3MH, a B HIKOU CIy4yau U JI0
CMBPT NP XOpa.

NzcnenBanusta Ha [T BbpXy eAMHUYHH KIETKH U KJIETHYHU KYJITYPH MPEACTABISIBAT BAXKCH
eTan B TOKCHKOJIOTHYHHUTE MPOYUYBAHMSI, KATO 3HAYCHUETO MM HApacTBa BCE MOBEYE C OTJIE]

TAXHOTO 6’52{6]].[0 IMPUIIOKCHUC B HAyKaTa, KIIMHWUYHATA MMPAKTHKA U TTOJIUTUKUTEC 3a OIIa3BaHC


https://doi.org/10.1155/2022/5647178

Ha OKOJIHaTa cpena. BucokurTe pa3xoau 3a HM3MON3BaHE Ha JKMBOTHM W HapacTBamiara
CBIIPOTHBA CPENLY KUBOTHHCKU MOJICTH B HAYYHU U TOKCUKOJIOTHYHU U3CIEABAHMS BOJAT JIO
MIPOrPECHUBHO YBEIUYAaBAHE HA U3IMOI3BAHETO HA KICTHhYHU JIMHUU. HacTosmmsT 0030p nma 3a
1IeJT J1a IPEJICTaBU: BAKHH pe3yJITaTh OTHOCHO eextuTe Ha LT BhpXy YOBEIIKH U )KUBOTHHCKH
KJICTHYHH JIMHUH; METOJIUTE ¥ KOHIICHTPAIIUUTE, U3II0JI3BaHN 32 IIOCTHTAaHE HA TE3H PE3YJITaTH;
W3MOI3BaHUTE KIETHUHU JTUHUM U TEXHHS ThKaHEH MPOU3XOJ; BETPEKICThYHUTE MHUILICHU Ha
I[IT. PasrnemanuTe NHMAHOTOKCHHHM Ca TMPEICTaBEHU MO a30ydeH pel, KaKTo ClieaBa:
aepyruHo3uHu, aHaTokcuHu, BMAA (B-N-metunamuno-L-ananuH), THIUHIPOCIICPMOTICHHH,
JCTICUTICIITAIN,  JIMIIOTIOJIN3aXapUIH, JIMHTOMATOKCUHH, MHKPOIMCTUHH, HOIyJapuHH,
1MaHo0aKTeprallHi PETUHOUIN U CAKCUTOKCHHHU. [IpenocTaBsHETO HA BCUYKHU TE3H JIaHHU B
paMKUTEe Ha €IuH 0030p IO3BOJISIBA C €IUH TOIJIEA Ja ce O0OOIIAT HampaBJCHUATA B
nsciensaHero Ha [T upe3 KIeThYHM KyINTYpH, KaTo ce€ yiecHsBa H300pbT Ha Haii-
MOJIXOASIIUTE METOJAM, YCIOBHS W KICThYHM JIMHUM 332 OBJCIIM TOKCHKOJOTHYHH,

(hapMakoJIOTUYHU U (PU3HOIOTHYHH [TPOYUBAHHUSL.

Abstract

Cyanotoxins (CTs) are a large and diverse group of toxins produced by the peculiar
photosynthetic prokaryotes of the domain Cyanoprokaryota. Toxin-producing aquatic
cyanoprokaryotes can develop in mass, causing “water blooms” or “cyanoblooms,” which may
lead to environmental disaster—water poisoning, extinction of aquatic life, and even to human
death. CT studies on single cells and cells in culture are an important stage of toxicological
studies with increasing impact for their further use for scientific and clinical purposes, and for
policies of environmental protection. The higher cost of animal use and continuous resistance
to the use of animals for scientific and toxicological studies lead to a progressive increase of
cell lines use. This review aims to present (1) the important results of the effects of CT on
human and animal cell lines, (2) the methods and concentrations used to obtain these results,
(3) the studied cell lines and their tissues of origin, and (4) the intracellular targets of CT. CTs
reviewed are presented in alphabetical order as follows: aeruginosins, anatoxins, BMAA (B-N-
methylamino-L-alanine), cylindrospermopsins, depsipeptides, lipopolysaccharides,
lyngbyatoxins, microcystins, nodularins, cyanobacterial retinoids, and saxitoxins. The presence
of all these data in a review allows in one look to advance the research on CT using cell cultures
by facilitating the selection of the most appropriate methods, conditions, and cell lines for future

toxicological, pharmacological, and physiological studies.
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O6ecTaTUHDBT € CTOMAIIHO-YPEBEH XOPMOH C pa3Iu4Hu nepudepHu u neHTpannu epextu. Toi
MPEIN3BUKBA MOJIOKUTEIICH HHOTPOIIEH e(peKT BhPXY M30JIMPaH ChpJIeUeH Ipenapar ot xaba,
CHCTOAIIA CE OT ChPIIEBAa MYCKYJIHA ThKaH ChC 3ala3eH eHI0Kap U (PYHKIIMOHAIHO aKTHBHU
MIPOEKIIMK Ha BEreTaTUBHU HeBpOHU. bellle mpoBepena xumnore3ara, ye 00eCTaTUHBT MOBIIUSABA
CUMIIaTUKOBUTE HEPBHH OKOHUYAHUS. 3a U3CJIEJIBAHE HAa YYAaCTHETO HA PAa3JIMYHU MOJIEKYJH B
HabroAaBanus (GU3MOIOTHYEH OTTOBOD, MTPEIU NPUIIOKEHUETO HAa 00eCTaTuH 051Xa BhBEXKIaHH
pe3epruH KaTo MHXMOUTOpP HAa BE3WKYyJapHUS MoHoaMmuHeH TpaHcnoprep (10 pM),
JE3UNPAMHUH, HTHXUOUTOp HAa oOpaTHHs 3axBaT Ha HopaapeHaiuH (1 uM) u 3-Hog0THPO3HH,
UHXUOUTOp Ha THpO3uH xuapokcuiaasara (3-I1T; 0,02 mg/g TenecHo Tterno). B kpas Ha
eKCIIEpUMEHTHUTE 3a MPOBEPKA Ha aJeKBATHOCTTAa HAa aJpeHepruuHaTa CUTHAIU3aIus Oere
npuinoxer aapeHanud (50 uM). ITonoxuTenHUAT HHOTPOIIeH epeKT Ha oOecTaTHHA N3YE3HA B
npucbeTBUeTo Ha 3-1T u pesepnuH, 1OKaTO AE3UNPAMUH CaMO JIEKO HaMalu HaOIogaBaHUs
ebext (o 50%). B 3akmoueHue, MONOKUTETHUSAT HMHOTpOIeH e(deKT Ha obecTaThHa ce
MeIuupa 4pe3 HEeBPOHAIHO-3aBHCHM MEXaHM3bM. lIpenmonara ce, ye Ta3um peryianus ce

OCBIICCTBABA I'NIABHO YPE3 YBCINYABAHC HAa CCKPCUMATA HA aAPpCHAJIMH KaTO HCBPOMEAUATOP.

Abstract

Obestatin is a gastrointestinal hormone with various peripheral and central effects. It induces a
positive inotropic effect on excised frog heart preparation, which consists of cardiac muscle
tissue with preserved endocardium and functionally active projections of autonomic neurons.
The hypothesis that obestatin targets sympathetic nerve endings was checked. The inhibitor of
vesicular monoamine transporter reserpine (10 uM), norepinephrine reuptake inhibitor
desipramine (1 uM) and tyrosine hydroxylase inhibitor 3-lodothyrosine (3-1T; 0.02 mg/g b.w.)
were administered prior to obestatin application to study the involvement of each of these
molecules in the observed physiological response. The proper adrenergic signaling was tested
at the end of experiments with 50 uM epinephrine. The positive inotropic effect of obestatin
was abolished in the presence of 3-1T and reserpine, while desipramine just slightly reduced the
observed effect (by up to 50%). It is concluded that the positive inotropic effect of obestatin is
mediated by a neuronal-dependent mechanism. It is suggested that this regulation is probably

realized mainly by an increase in epinephrine secretion.
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HununapocnepmoncuabT (CYN) e mupoKo pa3npocTpaHeH [IUaHOTOKCHH, KOMTO MOXe Ja ce
cpfiia B CJIaJKOBOAHH M3TOYHHUIIM W B XpaHara. HCJITa Ha HACTOAIIOTO M3CICABAHC € Aa CC
IIpOy4Hd TOKCHUYHOCTTA Ha CYN 4gpe€3 aHAIN3 Ha e(l)eKTI/ITe OT MHUCHETO Ha BOJA, 3aMBbpPCEHA C
0.25 nM CYN oT ecTecTBE€H M3TOYHUK, KaKTO U 4Ype3 AMPEKTHOTO MpHUiIaraHe Ha YMEpPEHH
koHreHTpauuu Ha CYN BBpXy pa3nuyuHU KMBOTHHCKH 00ekTu. M3cienBanm ca cieqHHTe
CTPYKTYpPHY U aKTUBHOCTH: IIPOITYCKIMBOCTTA HAa BbTPEIIHATa MUTOXOHpUAIHa MeEMOpaHa Ipu
ITHXOBE, aKTUBHOCTTa Ha MuTOXOHApuanHaTta AT® cunHTaza (ATda3a) u akTUBHOCTTA Ha
mnamuHokcuazara (DAO, EC 1.4.3.22) B uepeH apoO OT miIbX, cujaTta Ha ChKpallleHue Ha
npernapar H30JUpaHo KaOEIIKO ChpIle ¢ (YHKIIMOHATHA HHEPBAIUS U KU3HECTIOCOOHOCTTA Ha
KJIeThYHA JuHUS OT yoBeniku upeBeH enuten (HIEC-6). [Ipuemanero npe3 ycrara Ha CYN
BOJIM JI0 HaMajieHUEe Ha oOpaTHaTa (XHIpoJia3Ha) akTUBHOCT Ha 4epHoapoOHaTa AT®daza npu
IUTbXOBE, JOKATO KPAaTKOTPaWHOTO My TMpuiaraHe iN Vitro HiMa ChIIECTBEH €(PEKT BBPXY
MUTOXOHAPHUHUTC, aKTUBHOCTTA Ha DAO, CbpACYHUTC CBKpAIICHUA W TAXHATAa HCBPOHAJIHA
perynanus. [Ipunaranero Ha CYN HamansBa xu3zHecniocoOHocTTa Ha HIEC-6 xnetkure mo
71030BO 3aBUCUM HauMH. B 3akmouenune, CYN e yMepeHO TOKCHYEH 3a YOBEIIKUTE YPEBHU
CIIMTCIIHU KIJIICTKHU, KATO MOXKEC [1a TIOTUCHC PCTCHCPALUATA Ha CIIUTCIIHUSA cioi. To3u pe3yarar
npeamnojara, 4e CYN wMoxke Aa TIPpEAU3BUKa MATOJIOTHUYHU H3MCHCHUA B YOBCIIKHA
raCTPOMHTCCTUHAJICH TPAaKT.

Abstract

Cylindrospermopsin (CYN) is a widely spread cyanotoxin that can occur in fresh water and
food. This research aims to investigate CYN toxicity by studying the effects of drinking 0.25
nM of CYN-contaminated water from a natural source, and of the direct application of moderate
concentrations of CYN on different animal targets. The chosen structures and activities are rat
mitochondria inner membrane permeability, mitochondrial ATP synthase (ATPase) and rat
liver diamine oxidase (DAO) activities (EC 1.4.3.22.), the force of the contraction of an excised
frog heart preparation with functional innervation, and the viability of a human intestinal
epithelial cell line (HIEC-6). The oral exposure to CYN decreased the reverse (hydrolase)

activity of rat liver ATPase whereas its short-term, in vitro application was without significant


https://doi.org/10.3390/toxins13010041

effect on this organelle, DAO activity, heart contractions, and their neuronal regulation. The
application of CYN reduced HIEC-6 cells’ viability dose dependently. It was concluded that
CYN is moderately toxic for the human intestinal epithelial cells, where the regeneration of the
epithelial layer can be suppressed by CYN. This result suggests that CYN may provoke

pathological changes in the human gastrointestinal tract.

14. llieva B, Gagov H, Chichova M, Sazdova |. Comparison of Catecholamine
Physiological Effects in Vertebrates: Systematic Review, Acta Zool Bulg 2020; 72(2):171-
178, ISSN (print):0324-0770, ISSN (online):2603-3798, Ref, Web of Science IF (0.448),
Web of Science Quartile: Q4 (2020), SCOPUS Quartile: Q4 (2020), SJR=0.237

Pe3rome

Ilenta Ha To3u 0030p € 1a 006001IM U CpaBHU (PUINOIIOTUYHATA POJI HAa KATEXOJaMUHUTE MPU
rpbOHAYHUTE JKUBOTHH — OT pubute 10 Oo3aitHuuuTe. KarexomamuHHTEe OMaMUH,
HOpAaJpEHAINH U aJJpEHAJINH Cca KJIIOUOBU PEryjaTopv Ha pa3iMyHU KiIeTbuHU (QyHKUuU. Te
KOHTPOJIMPAT MHOKECTBO ACIIEKTH Ha IOBEJCHUETO U PEAKLUUTE IIPU OCTHP WM XPOHUYEH
ctpec. C ornea Ha pa3HOOOpa3HUTE MECTOOOUTAHMS U CTETICHTA HA Pa3BUTHE HAa HEpBHATA U
€H/JIOKpUHHATa peryjiauus Nnpu IpbOHaYHUTE, MOTaT Ja CE OYaKBaT ONpPEAEICHH pa3Inyus
KaKTO B CIIEKThpa Ha OTACISHHUTE KAaTEXOJaMHHHU, TaKa U B CHOTBETHUTE (DU3MOIOTUYHU
edextu. KaTexonaMuHuTe ce OTAENAT KAaKTO KATO XOPMOHH, TaKa U KaTo HEBPOMEIUATOPHU B
HEepBHaTa cucreMa. JlomaMUHBT e CEKPETUPA HENPEKBCHATO OT HEBPOHUTE C LIEJI IOTUCKAHE
Ha CEKpeLMATa Ha TPOJIAKTUH. HopaapeHanuHbT € OCHOBHUAT MEAUATOP HA CUMITATUKOBUS JIs1T
Ha BereTaTUBHATa HEPBHA CUCTEMa IIPU MIOBEYETO rpbOHAUYHHU, HO HE ¥ ITpU 3eMHOBOoAHUTE. [Ipn
MO-HUCUINTE TPbOHAYHM a/Ip€HEprUyHaTa CUTHAJIM3allls Bapupa B 3aBUCUMOCT OT yCIIOBUSATA
Ha cpenaTa, Haii-Bedue Temieparypara. HaOmiomaBaT ce pasznuuust U B MeTaboiu3Ma u
perynanusara Ha CbpJeyHara JAEHHOCT, CBBP3aHU C XHUCTOJOTMYHUTE XapaKTEPUCTUKU Ha
npuienHuTe kieTku. HopaapeHnanus u apeHanyH ce ceKpeTupaT oT Haji0bOpeuHara Meayia
IIpY BCUYKU TPbOHAYHU )KUBOTHU. Pa3dupaHeTo Ha MoJiennuTe Ha aipeHepruyHa CUTHAIN3aus

€ OT CbIUICCTBCHO 3HAUCHUC KAKTO 3a HAYYHHU, TaKa U 3a ITPAKTHUYICCKHU LICIIU.

Abstract

The goal of this review is to summarise and compare the physiological role of catecholamines
in vertebrates from fishes to mammals. The catecholamines dopamine, norepinephrine and
epinephrine are key regulators of various cell functions. They control numerous aspects of
behaviour and response during acute or chronic stress. Considering the diverse habitats and the

degree of improvement of the nervous and endocrine regulation in vertebrates, certain



distinctions are to be expected in the spectrum of the released catecholamines and in the
corresponding features of the observed physiological effects. They are released as both
hormones and neurotransmitters in the nervous system. Dopamine is continuously secreted by
neurons in order to decrease prolactin secretion. Norepinephrine is the major mediator of the
sympathetic division of the autonomic nervous system in most vertebrates but not in
amphibians. In lower vertebrates, the adrenergic signalling varies depending on the conditions
of the environment, mainly temperature. Diversity in the metabolism and cardiac activity
regulation are also observed as a result of the histologic features of the target cells. Both
norepinephrine and epinephrine are secreted by the adrenal medulla in all vertebrates.
Understanding the patterns of adrenergic signalling is essential for both scientific and practical

purposes.

15. llieva B, Gagov H, Sazdova I. Pharmacology of cathecholamine biosynthesis and
signalling. Current Topics in Pharmacology 2020; 24:1-11, ISSN (online):0972-4559, Ref,
SCOPUS Quartile: Q4 (2020), SJR=0.135

Pe3iome

Tozu 0630p 06001I1aBa hapMaKOJIOrHUHNUS TOTEHIIMA Ha KaTeXO0JaMUHOBAaTa CUTHAIU3AIU 32
JeYeHNEe Ha COLUAIHO 3HAYMMM 3a00yIiBaHMA KaTo genpecus, Oomect Ha IlapkuHCOH,
xuneproHus u np. KarexonamuuauTe 1onaMuH, HOpaJpeHaIuH U aAPECHAIMH CE OTAEIAT KaTo
HEBPOMEIMATOpPM B HEpPBHAaTa CUCTEMA, a CBHIIO Taka M KaTo XOPMOHU. XOPMOHBT
MIPOJIAKTOCTATUH, KOWTO OMOXMMHUYHO MPEJICTABISABA JOMIAMUH, CE€ CEKPETHPa HEMTPEKbCHATO OT
XUIIOTAJIAMYCHUTE HEBPOHU U IIpU JBara noja. HopaapeHanuHbT, KATO OCHOBEH MEAUATOp,
OTJIEJISIH OT IOCTIaHIIMOHAPHUTE OKOHYAHUSI HA CUMIIaTUKOBUTE HEBPOHHU, aKTUBHpA alida- u
OeTa-aJpeHOPELENITOPUTE Ha IPULIEITHUTE KJIETKU. B HanObOpeunaTa Meayna HOpaApeHATUHBT
CITy’KH KaTo MPEKypCop 3a CHHTE3a Ha aJJpeHalIuH U ce OCBOO0Xk/1aBa B MAJIKH KOJIMYECTBA KAaTO
xopMoOH. KakTo HOpaIpeHanuHbT, Taka U aJIpeHAIUHBT UHIYyLUPAT CTPECOBH PEAKLMH Upe3
reHepalu3upaHns CUMIIATUKOB OTTOBOpP ,,bArcTBo mim 60pba‘, KOMTO yBenruaBa ChbpACUHUS
neOuT, KPbBHOTO HalsiraHe W JulIaHeTo. YecTo U3MON3BaH TEpPaleBTHYEH IMOAXOJ €
ynoTpe6ara Ha (apMaleBTUUYHU CpE/CTBA, IMOBIHMABAIM aJpeHepruyHaTa CUTHAJTU3aLMs.
OcBeH TOBa, JIeKapcTBa KaTo peE3eplHH, AE3UNPaMHH, O-XUIPOKCHAODAMHH U JpyTd
IIPEJCTABIABAT MOJIE3HU MHCTPYMEHTH 3a U3CJICABAHE HA POJIATA HA JIOKAJIIHUS 00paTeH 3axBar,
de NOVO cuHTe3aTa M MIa3MEHUTE HUBA HA KATEXOJIAMUHH B PETYJIAIUITA Ha (PU3HOTIOTHYHHUTE

MPOIIECH.



Abstract

This review summarizes the pharmacological potential of catecholamine signaling for the
treatment of socially significant diseases such as depression, Parkinson’s disease, hypertension,
etc. The catecholamines dopamine, norepinephrine and epinephrine are released as
neurotransmitters in nervous system and as hormones as well. The hormone prolactostatin is
known to be biochemically dopamine and is continuously secreted by hypothalamic neurons in
both sexes. Norepinephrine, as the main mediator released from postganglionic endings of
sympathetic neurons, activates alpha- and beta-adrenoreceptors of target cells. In adrenal
medulla, norepinephrine is a precursor for epinephrine synthesis and is released in small
amounts as a hormone. Both norepinephrine and epinephrine induce stress responses by
generalized sympathetic “fight-or-flight” response that increases cardiac output, blood pressure
and breathing. A common therapeutic approach is usage of pharmacological substances that
influence the adrenergic signaling. Additionally, treatments with drugs like reserpine,
desipramine, 6-hydroxydopamine and others are useful tools for studding the role of local
reuptake, de novo synthesis and plasma catecholamines in the regulation of physiological

processes.

16. Mishonova M, Dimitrov O, Sazdova I, Dimitrova D, Gagov H. Nitric oxide
synthases and semicarbazide-sensitive amine oxidase activity in rat liver and kidney. C. R.
Acad. Bulg. Sci. 2017; 70(11):1549-1556, ISSN (print):1310-1331, ISSN (online):2367-
5535, Ref, IR, Web of Science IF (0.270), Web of Science Quartile: Q4 (2017), SCOPUS
Quartile: Q2 (2017), SJR=0.21

Pe3rome

B ToBa wu3cienBaHe myTpecHMHBT Oelle M3MON3BaH KaTo cyOCTpaT Ha ceMuKapOa3uj-
yyBcTBUTENHAaTa amuHOKcuaza (SSAO). AmunoryanuauabsT (AG), celleKTHBEH WHXHUOUTOP
Ha UHIyLMpyeMara a30TeH OKCH]L CHHTa3a (INOS),
1H-[1,2,4]okcanuazono[4,3-a]xuHokcanud-1-on  (ODQ), wuHXuOuTOp HA pa3TBOpHUMATa
ryanunatuukiasa (sGC), u No-Hutpo-L-aprunun metunos ectep xuapoxiopus (L-NAME) u
L-NG-monomerunapruavd (L-NMMA), HecelneKTUBHM HMHXHOMTOpPU Ha a30T€H OKCHUJ
cuntazute (NOS) Osixa M3Moa3BaHU KaTo (DapMaKOJIOTMYHU MHCTPYMEHTH 3a M3CIJIEBAHE
Y4acTHETO Ha pa3iIN4yHU U3TOYHMLIM Ha a30TeH okcul (NO) B perynanusata Ha SSAO B uepHUS
npob u ObOpenuTe Ha 3/1paBH IUIbX0oBe. HabmomaBaHo Oeime, ue AG BpBexIaH 1.p. 4 daca
MIpeIN U3MEPBAHUATA, SHAYUTEITHO TIOHIKaBa akTHBHOCTTAa HAa SSAQ B M3cIeIBaHUTE OPTaHHU.
Ot pmpyra crpana, ODQ Onokupa edexkra Ha AQG, Koraro JABETE BeIeCTBa C€ IpuiaraT

enHoBpeMeHHO. [lo-Bucoku no3u or L-NAME u L-NMMA, nogo6Ho Ha AG, 3HaYUTEIHO



HamassBat SSAO-3aBUCHMOTO MPOU3BOJICTBO Ha BoaopoieH nepokcu (H202) B uepHus apod
u OwnOperute. B 3akmouenue, iNOS, upe3 mponykuus Ha NO u nl' MO, yBenuuaBa
akTuBHOCTTA HA SSAO B H3CIIeIBAHUTE OpPraHu, JOKaTO KOHCTUTYTUBHUTE n30dopmu eNOS u
nNOS umart He3HAYUTENCH ePEKT BbPXY TO3U €H3HM.

Abstract

Putrescine was used as a substrate of semicarbazide-sensitive amine oxidase (SSAO) in this
study. Aminoguanidine (AG), a selective inhibitor of inducible nitric oxide (NO) synthase
(INOS), 1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one (ODQ), which inhibits soluble
guanylate cyclase (sGC), as well as N o-Nitro-L-arginine methyl ester hydrochloride
(L-NAME) and L-NG-monomethyl arginine-(L-NMMA) — non-selective inhibitors of NOS,
were introduced as pharmacological tools to study the participation of different sources of NO
in the regulation of SSAO in the liver and kidney of healthy rats. It was observed that AG, when
applied i.p. 4 h before the measurements, significantly decreased SSAO activity in the studied
organs. On the other hand, ODQ blocked the effect of AG when both substances were applied
together. Higher doses of L-NAME and L-NMMA, similarly to AG, significantly decreased the
amount of SSAO-dependent production of hydrogen peroxide (H202) in the liver and kidney.
It is concluded that iINOS via NO and cGMP increases SSAO activity in the studied organs,

while the constitutive isoforms eNOS and nNOS have an insignificant effect on this enzyme.

17. llieva B, Ivanova Y, Vasileva P, Gagov H, Sazdova I. Influence of silver
nanoparticles with different surface coating on the excised frog heart. Bulg J Agric Sci 2014;
20(Suppl. 1):3-8, Ref, SCOPUS Quartile: Q3 (2014), SJR=0.197

Pe3rome

[ToBBPXHOCTHOTO OKpUTHE HA cpeObpHUTE HaHouacTUIM (AgNPs) e oT pemiaBaio 3HaueHUE
3a TeXHUTE CBOMCTBa — pa3mep U ¢Gopma, CTaOUIHOCT, pa3TBOPUMOCT M HACOUYEHOCT, KOUTO
OIpeNeNIAT TEXHUTe OWONOrMYHM e(dekTH. 3a Ja ce MPOoydd BIUSHHETO Ha CpeObpHHU
HAHOYACTHUIIH C PA3IMIHO TIOKPUTHE BBPXY IN VItro npenapaT M30JIMpaHo chplie OT xadba Rana
ridibunda, G6sixa cunresupanu nBa Thna AgNPs: HaHOYACTHIM, MOKPUTH C TMOJIM3axapHiaa
ckopbsuta (AgNPs/Starch cbe cpemen amamerbp = 15 nm) ¥ HAHOYACTHIH, MOKPUTH C
tpuzaxapuaa papunosza (AgNPs/Raff cec cpenen auamersp = 25 nm). Bogau nucniepcuu Ha
neara tuna AgNPs Osixa BpBexanu B KoHreHTpanuu ot 1, 3, 10, 30, 50 u 100 pg/ml upe3
KaHIOJla BBB Kamepara Ha >ka0emko cbpie. Edextute BBpXy chpiaeuHata AeHOCT Osxa
OLIEHEHH 4Ype3 U3IO0J3BaHE Ha HENPEUYUCTeHH MAMUCIEPCMU OT HAHOYAaCTHLHM (KakTo ca

CI/IHTC3I/IpaHI/I) " Ha MMPCYNUCTCHU JUCIICPCHUU CIICH ynTpaueHTpO(bympaHe. C IS U3CJIICABAHEC



Ha OMOJIOTMYHUS e(PEKT Ha CTAOUITM3UPAIIUTE areHTH (HUIIecTe U paduHo3a) OsXa mpriaraHu
U CyNepHaTaHTHUTE, MOJyYeHH Clie/ yATpaneHTpopyrupaneTo. HaHoyactuure ce mpuiiaraxa
CaMOCTOSITETHO WM B KOMOMHauus ¢ npa3o3uH (Oimokep Ha ol-aapeHopenentopu) u
nponpanoion (Omokep Ha P-aapeHoperienTopu). IlomydeHute [gaHHM TIOKa3BaT, ue
nenpeurncreaute AGNPS/Raff snaunTenno yBenmnuaBar cuiaTa Ha ChPACYHHTE CHKpAIICHUS,
nokaro mpeuncrenure AgNPs/Raff nsmar TtakbB edext. Huto mnpeuncreHure, HHUTO
Henpeuncreaute AgNPs/Starch oka3Bat BiusiHuE BbPXY CHUJIaTa HA ChPICYHUTE CHKPAILICHHS.
[Tonoxurennusat nHOTpONeH edekT Ha HenpeuncTeHuTe AgNPs/Raff e vactuuno 61okupan ot
3 umol/l mpazosun u 30 umol/l mponpanonon. B 3akmoueHue, monausaxapuabT CKOpOsia
IOKpHBa MO-IUIBTHO MCTAJIHOTO PO Ha CpGGLpHI/ITG HaHO4YaCTUIIK, KOCTO IIpaBU
AgNPs/Starch mo-manko peaktuBHu B cpaBHeHHEe ¢ AgNPs/Raff. Pesynrarure mokassar, ue
npeuncteHute AgNPs/Raff ummar mo-cmabo wu3pazeHo BB3ICHCTBHE BBPXY ChpJcdHATa
AKTHUBHOCT, IIOpaar I0-BUCOKA CKIIOHHOCT KbM aI'pCTrUpaHe B U3II0JI3BaHaTa CpeCaa.

Abstract

The surface coating of silver nanoparticles is crucial to the nanoparticle properties as size and
shape, stability, solubility and targeting, which are responsible to their biological effects. In
order to study the influence of differently coated silver nanoparticles (AgNPs) on in vitro heart
preparations of Rana ridibunda frog, we synthesized two types of AgNPs — nanoparticles coated
with the polysaccharide starch (AgNPs/Starch, Dmean = 15 nm) and nanoparticles coated with
the trisaccharide raffinose (AgNPs/Raff, Dmean = 25 nm). The aqueous dispersions of both
types of AgNPs were introduced in concentrations of 1, 3, 10, 30, 50 and 100 pg/ml by a cannula
into the frog heart ventricle. The effects of AgQNPs were estimated by using of as-synthesized
nanoparticle dispersions and aqueous dispersions of nanoparticles purified by
ultracentrifugation. Separate measurements of heart contractions were performed with the
addition of supernatants obtained by ultracentrifugation of as-synthesized AgNPs samples to
estimate the biological effects of the stabilizing agents. The nanoparticles were administrated
alone or together with prazosin or propranolol, the widely used blockers of al- and f-
adrenoreceptors, respectively. The data obtained showed that as-synthesized AgNPs/Raff
significantly increased the force of contraction of isolated frog hearts but was not affected by
purified AgNPs with the same coating. Both as-synthesized and purified AgNPs/Starch did not
influence the force of heart contraction. The positive inotropic effect of non-purified raffinose-
coated AgNPs was partially abolished by 3 umol/l prasozin and 30 umol/l propranolol. It can
be concluded that starch as a polysaccharide covers more tightly the metal core of silver

nanoparticles and made AgNPs/Starch less reactive than the AgNPs/Raff. The results show that



the purified AgNPs/Raff was less potent to affect the cardiac activity because of their higher
ability to aggregate in the medium studied.

18. Shkodrova M, Chichova M, Ganchev D, Sazdova I, Minkov I. Influence of sodium
nitroprusside as a donor of nitric oxide on ATPase activity of rat liver mitochondria. Bulg J
Agric Sci 2013; 19(2):167-170, ISSN (print):1310-0351, ISSN (online):2534-983X, Ref,
SCOPUS Quartile: Q3 (2013), SIR=0.162

Pe3rome

AzotHuAT okeua (NO) e curHaiaHa MoJeKysa, KOATO € HecTaOMIIHA BbB BOJIEH pa3TBOP U OBP30
CE NpeBpbllla B NEPOKCUHUTPUT U HUTpAT. Bbopeku cuimHute nokaszarencrsa, ye NO u
HETOBUTE MPOU3BOJHU HMHXHOMPAT MHUTOXOHJIpHUATHATA (YHKLHUS 4Ype3 B3aUMOICHUCTBUE C
[IOBEYETO IPEHOCUTENN OT JMXaTelHaTa BEPUra, JaHHUTE OTHOCHO LSAJIOCTHUS IPOLEC Ha
OKHCIUTENIHO (pocopuiupane octaBaT npoTuBopeurBH. Hacrosmoro nzcnensate oerie ¢ 1ei
Jla ce NpOoydyu BIMSHMETO Ha HaTpueBust HuTponpycupa (SNP) — monop Ha NO — Bbpxy
AT®dazHaTa akTHBHOCT Ha MUTOXOHJIPUUTE OT YepeH apod Ha urbX. ATda3HaTa akTUBHOCT ce
orpeJiesid Ype3 M3MEpBaHE Ha yBEJIMYAaBAHETO HAa HeOopraHumdHus (ocdar B peaklMOHHATA
cpena. Pezynrarure, nonydenu npu aupekTHo no6assHe Ha SNP B peakumoHHaTa cpena 6sxa
npotuBopeunBd. HalOmogaBano Oeme wxHxuOupane ©Ha ATda3Hata aKTHBHOCT IIpH
pasnperHaté MUTOXOHJIPHM 4pe3 pa3MpassBaHe/3aMpassiBaHe. JOKaTo MpH MpEeIBAPUTEITHO
ne3aktuBupaHe Ha SNP, epexTsT Oemie oOpareH — akTUBHOCTTa ce MoBHILIM. Jl06aBsHETO Ha
SNP kbM peakiiioHHaTa cpejia B IpUChCTBUE HA CyOMUTOXOHApUaHu yactui (SMP) nosene
1o yBenndyeHne Ha ATda3Hara akTUBHOCT. Te3u eekTH BEpOsITHO ce ABJKAT Ha BIMSAHUETO
Ha camusi NO, Ha MoJieKyJ1aTa-10HOp, MPOJYKTUTE OT HEHHOTO pa3rpa)kaaHe U/Uiii Ha TAXHOTO
KOMOMHMpaHO JAeicTBHe. 3a MO-MPEeHU3HO pa3rpaHudaBaHe Ha edekTute, Oelle U3MOoJI3BaHa
CMELUAIHO KOHCTpyHpaHa eKCIIepUMEHTaJHa CUCTeMa, NpU KOSITO ThHKAa MeMOpaHa oOT
nonuterpadayopermiieH (PTFE) pa3nensiie kioBetata Ha JiBe OTAENEHHsI— B €IHOTO ce 100aBs
SNP, a B npyroto ce uzpbpiiBa AT®aznara peaknus. Taka paztBopute ca uzonupanu, Ho NO
MoOke cBOOOJHO na audyHaupa. llpu wn3monsBaHe Ha Ta3u CUCTEMa CE€ YCTAaHOBM, 4e
AT®dazHaTa akTUBHOCT Ha pa3NperHaTtd MUTOXoHApuH 1 Ha SMP ce naxubupa ot NO. To3u
eexT n3ue3Ba cien npeABapuTenHa Ae3akTuBauus Ha SNP. B 3axmioueHue, mpoMeHUTe B
AT®da3HaTa akTUBHOCT c€ ABJKAT Ha BiausHUEeTO Ha NO, mudyHaupani npe3 MeMmOpaHaTa.
[IpencraBeHara ekcliepUMEHTalHA CHUCTEMa € MPUJIOKHMA 3a H3y4YaBaHE HA Pa3IudHU
O6uosIornyHu podu, uyBcTBUTENHU KbM NO.

Abstract

Nitric oxide (NO) is a signal molecule, which is unstable in aqueous solution and rapidly
converts to peroxynitrite and nitrate. Regardless of the strong evidences that NO and its



derivatives inhibit the mitochondrial function as a result of interactions with most of the
respiratory chain transporters, the data concerning the overall process of the oxidative
phosphorylation are contradictory. The present work was undertaken to study the influence of
sodium nitroprusside (SNP) as a donor of NO on ATPase activity of rat liver mitochondria.
ATPase activity was determined by measurement of inorganic phosphate increase in the
reaction medium. The results obtained when SNP was added directly to the reaction medium
were rather contradictory. We observed an inhibition of the ATPase activity of rat liver
mitochondria uncoupled by freezing/thawing, whereas preliminary deactivation of the
compound provoked the opposite effect. SNP added directly to the reaction medium led to an
increase of the ATPase activity of submitochondrial particles (SMP). These effects may be
result from the influence of NO itself, donor molecule, products of its degradation and/or from
their combined effect. Therefore, a specially constructed experimental system allowing
separation of NO from the molecule of its donor was used. In these experiments, a thin
polytetrafluoroethylene membrane separated the cuvette where SNP was added from that where
ATPase reaction was performed. Thus, solutions were isolated, but NO was freely diffusing.
Using this system we found an inhibition of ATPase activities of rat liver uncoupled
mitochondria and of SMP. This effect was abolished after preliminary deactivation of SNP. We
concluded that the ATPase activity changes were due to the influence of NO diffusing through
the membrane. The present experimental system can be applicable to study different biological

samples sensitive to NO.

19. Sazdova I, llieva B, Shkodrova M, Schubert R, Fulop F, Gagov H. Mechanism of
the positive inotropic effect of dimethyl sulfoxide at low doses in excised frog heart
preparations. C. R. Acad. Bulg. Sci. 2010; 63(5):699-708, ISSN (print):1310-1331, ISSN
(online):2367-5535, Ref, Web of Science IF (0.219), Web of Science Quartile Q4 (2010),
SCOPUS Quartile: Q2 (2010), SJR=0.215

Pe3rome

IenTa Ha HACTOSAIIOTO U3CIIE/IBAHE € J1a C€ MPOYYH MEXAHU3MBT Ha MOJIOKUTEITHHUS HHOTPOIEH
edekT oT noBTapsauo ce amukupane Ha 0.1% mumeruncynpokeus (DMSO) (3 nbpTu npe3 15
MHUHYTH) BPXY H30JIMPAHH ChP/ICUHH MpenapaTu ot kabda (Rana ridibunda). [Tomoxurennust
uHoTponeH epexkt Ha DMSO He ce HaOnoaBa B NMpUCHCTBUE Ha IMpa3o3MH, OJOKep Ha o-
anpenopeuentopu, NCDC, necneunpuden naxudutop Ha Gocdonunaza C u Ha 610KepuTe Ha
HeceNeKTHBHUTE KaTnoHHU KaHamm 2-APB (20 pumol/l) m SKF 96365 (30 pmol/l). EpexrsT
obade He ce moBiusABamie oT mporpanoon (30 umol/l), 6iokep Ha B-ampenopenenropu, GF

109203x (10 umol/l), naxudurtop Ha nporeun kunHaza C (PKC). Muxubupanero na Na*/Ca**



oomenauk ¢ KB-R7943 (30 umol/l) mmu SEA0400 (0.5 umol/l) cunHo motHcka edekra Ha
DMSO Bbpxy MakcuMalHaTa CHJIa Ha ChKpallleHHE Ha Ka0emKoTo chple. B 3akmouenue,
noBTapANIOTO ce npmiokenue Ha 0.1% DMSO npean3BrUKBa MOT0KUTEIIEH HHOTPOIIEH €PEKT
B M30JIMPAHU ChP/CYHH Ipernapartu ot kaba. To3u edext ce meauupa upe3 DAG-uyBcTBUTENHA
aktuBaius Ha TRP katmonnu kanamu (transient receptor potential channels) u yactuuno upes
cTUMyiupaHe Ha mnpuroka Ha Ca** upe3 oOparHus pexum Ha Na'/Ca?** OOMCHHHK.
CrnenoBarenno, Hucku a03u DMSO TtpsiOBa na ce M3Moa3BaT C MOBUIIEHO BHUMaHHUE NPU
3eMHOBOJIHHM, Thii kato DMSO Moke ChIecTBEHO aa MPOMEHH e(eKTa Ha Pa3TBOPCHUTE

BCIIICCTBA 4YpPE3 COOCTBEHOTO CH HeﬁCTBHe.

ABSTRACT

The aim of this study is to investigate the mechanism of the positive inotropic effect of repeated
applications of 0.1% DMSO (3 times at 15 min intervals) on excised heart preparations of the
frog Rana ridibunda. The positive inotropic effect of DMSO was abolished in the presence of
prazosin, an alpha-adrenoceptor blocker, NCDC, a non-specific phospholipase C inhibitor and
by non-selective cation channel blockers 2-APB (20umol/l) and SKF 96365 (30umol/1), but
was insensitive to 30umol/l propranolol, a beta-adrenoceptor blocker, and 10umol/l GF
109203x, a PKC inhibitor. Inhibition of the Na*-Ca?* exchanger by 30umol/l KB-R7943 or
0.5umol/l SEA0400 strongly suppressed the influence of DMSO on maximal force of
contraction of frog hearts. It is concluded that repeatedly applied 0.1% DMSO induces a
positive inotropic effect in excised frog heart preparations mediated by a diacylglycerol-
sensitive activation of transient receptor potential cation channels and partly by a stimulation
of Ca?" influx via the reverse mode of Na*-Ca?" exchangers. Thus, low doses of DMSO have
to be used cautiously in amphibians, as DMSO may change significantly the effect of dissolved

substances by its own influence.
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