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1. Karakashev P, Petrov L, Alexandrova A, Paraquat-induced lipid
peroxidation and injury in Ehrlich ascites tumor cells. Neoplasma, 2000, 47(2),

122-124. (Web of Science, Scopus) https://www.scopus.com/sourceid/12498
(60/3=20)

Abstract

The participation of lipid peroxidation products in the mechanisms of paraquat
toxicity in Ehrlich ascites tumor (EAT) cells was observed. Paraquat in a
concentration 0.5-1.0 mmol increased the level of lipid peroxidation according
to the Ohakawa TBARS (thiobarbituric acid-reactive substances) method. These
changes in TBARS production in EAT cells correlated with paraquat toxicity on
the cells registered by using the method for cell injury, which is based on
changes in lactate dehydrogenase activity. The metal chelator DTA removed the
effect of paraquat on TBARS production and on cell injury. The present data
suggested that the increased level of lipid peroxidation and cell injury is a result
of the paraquat action in EAT cells depending on iron.

Pesrome

bemie HabnroaBaHO yyacTHETO HA MPOAYKTUTE HA JUMUIHA TMEPOKCHUIALUS B
MEXaHU3MHUTE Ha TOKCHYHOCT Ha mapakBarta B kiaeTkute Ha Ehrlich ascites tumor
(EAT). [Tapaksat B konnentpamus 0,5-1,0 mmol noBuiiaBa HUBOTO Ha TUMTUAHA
nepokcuaanus onpeaesneH no TBARS (TnobapOutypoBa KrcenuHa peakKTHBHU
OpOAYKTH), KaTo wu3moi3Baxme Metoga Ha Ohakawa. Te3um mnpomeHu B
npou3BoacTBOTO Ha TBARS B EAT knerkure kopenupar ¢ TOKCHYHOCTTA Ha
napakKBaTa BBbPXY KJIETKHTE, PETMCTPUPAHU YPE3 M3IOJA3BAaHE HA METOJA 3a
KJIETBYHO YBPEXKIAHE, KOUTO CE OCHOBABA HA IPOMEHU B AKTUBHOCTTA HA JIAKTAT
nexuaporeHazata. Mertannusar xenatop DTA npemaxBa edexra Ha mapakBata
BbpXy npou3BoJacTBOTO Ha TBARS u BBbpXy KIETBYHOTO YBpEKIAHE.
Hacrosiiuure paHHM mnpeamnosiaraT, Y€ MOBUIIEHOTO HUBO Ha JIMIHIHA
MEPOKCUAAIMS W KIETBYHO YBPEXKIAHE € PE3ydATarT OT KEJA30-3aBUCHMO
neiictBue Ha napakBata B EAT kietkure.
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2. Tsvetanova E, Kessiova M, Alexandrova A, Petrov L, Kirkova M, Todorov
S, In vivo effects of CB1 receptor ligands on lipid peroxidation and antioxidant
defense systems in the rat brain of healthy and ethanol-treated rats.
Pharmacological Reports. 2006, 58(6), 876-883. (Web of Science, Scopus)
https://www.scopus.com/sourceid/130063; (60/6=10) (Cyma = 30)

Abstract

In vivo experiments were conducted to study the effects of N-(piperidin-I-yl)-5-
(4-chlorophenyl)-1-(2,4-cochlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide
(SR141716A,; a potent and selective CB-receptor antagonist) and arachidonyl-2-
chloroethylamide (ACEA; a selective CB-receptor agonist) on spontaneous lipid
peroxidation, glutathione (GSH) level and activities of antioxidant enzymes in
rat tissues. Single doses of SR141716A (3 mg/kg, ip) and ACEA (10 mg/Kkg, ip)
had no effect on all indices, studied in the brain, except for a decrease in GSH
level by 10 mg/kg of SR141716A. The effects of repeated administration of the
CB-receptor ligands (3 mg/kg, ip, once daily for 2 days) on the above indices in
the brain and liver of control and ethanol-treated animals were also studied. Two
weeks after ethanol exposure, the rats lost weight (by 41%), which correlated
with their decreased water and food consumption (by 52% and 33%,
respectively). The time of ethanol action was not sufficient to change the
biochemical parameters in the brain, except for the lipid peroxidation. However,
a decrease in GSH level and superoxide dismutase activity, as well as an
increase in lipid peroxidation and glucose-6-phosphate dehydrogenase activity
were registered in the liver. The repeated administration of CB receptor ligands
restored some of ethanol-induced changes. The present results suggested lack of
pro-oxidant activity and potential antioxidant ability of the studied CB receptor
ligands, which might contribute to their beneficial effects.

Pesrome

bsixa mpoBeneHM ekcriepuMeHTH IN VIVO 3a u3cienBaHe Ha edekTure Ha N-
(piperidin-I-yl)-5-(4-chlorophenyl)-1-(2,4-cochlorophenyl)-4-methyl-1H-

pyrazole-3-carboxamide (SR141716A; MOIIeH M CEIICKTUBEH AHTAaroHUCT Ha
CB-penentopute) u arachidonyl-2-chloroethylamide (ACEA; cenekTuBeH
aronuct Ha CB-pernentopute) BbpXY CIIOHTAHHATa JUMUAHA TEPOKCHIAIINS,
HUBOTO Ha mytatnoHa (GSH) m akTMBHOCTTa Ha aHTUOKCUAAHTHUTE €H3UMHU B
ThKaHuTe Ha TTbXoBe. Equnnunute no3m SR141716A (3 mg/kg, ip) u ACEA
(10 mg/kg, ip) He oka3BaT e(PEKT BBHPXY BCHUUYKH IOKA3aTENIHM, M3CICABAHU B
MO3bKa, C M3KIIIOUYCHNE Ha HamaisiBaHe Ha HUBOTO HA GSH npu npunoxxenne Ha
SR141716A (10 mg/kg). bsaxa u3cnenBanu u ePEKTUTE OT MHOTOKPATHOTO
npwioxenue Ha CB-pernentopuute muranan (3 mg/kg, WHTpanepuTOHEATHO,
BEJIHBK JHEBHO B NPOJBDKEHHWE HAa 2 JHU) BbpPXY TOPHHUTE IOKa3aTeild B
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MO3bKa U YepHHUS Ipo0 HAa KOHTPOJIHH U TPETHUPAHU C €TAHOJ >KUBOTHH. [[Be
CEIMUITU CJIe]T EKCTIO3UITUATA Ha €TaHOJ, TUIbX0BeTe ryosT Terio (¢ 41%), koeto
KOpeJnupa ¢ HaMaJIeHaTa UM KOHCyMallusi Ha BoJia U XpaHa (CbOTBETHO ¢ 52% u
33%). Bpemero Ha JelicTBHE Ha €TaHOJIa HE € JIOCTaThbYHO 3a IPOMSHA Ha
OMOXMMHYHUTE TIapaMeTpH B MO3bKa, C U3KIIOUEHHUE Ha JIMIHIHATA
nepokcuanusa. Berpeku ToBa, B 4epHuUs Apo0 ce perucTpupa HamaisBaHe Ha
HuBoT0o Ha GSH W akTUBHOCTTA Ha CyNEpOKCH] AMCMYyTa3aTa, KakTO H
NOBUIIaBaHE HA  JIMOUAHATa  MEepOKCHIAlUsg U TJII0K030-6-pocdat
JIeXHJIporeHa3HaTta akTUBHOCT. MHorokpatHoto nmpuwioxkenue Ha CB
pPEUENTOPHU JIMTAaHAW BBH3CTAHOBSIBA HAKOM OT MPOMEHHUTE, MPEAU3BUKAHU OT
etaHos. Hacrosimure pe3ynTaTd mpeanosiarat Julca Ha MPOOKCHIAHTHA
aKTUBHOCT U MOTEHIMATHA aHTHOKCUIAHTHA CIIOCOOHOCT Ha u3cnenBanute CB
PELENTOPHU JIMTaHAM, KOETO MOXKE Ja JONpPHUHECE 3a MU3SICHSIBAHE HA TEXHUTE
MOJIE3HU €(PEKTH.

3. Alexandrova A, Petrov L, Kirkova M, Proteasome activity in experimental
diabetes. Central European Journal of Biology, 2006, 1(2), 289-298.
https://doi.org/10.2478/s11535-006-0017-3; (Scopus)
https://www.scopus.com/sourceid/4800152309; (60/3 = 20) (Cyma = 50)

Abstract

Numerous studies have indicated that oxidative stress contributes to the
development and progression of diabetes and other related complications. Since
the ubiquitin-proteasome pathway is involved in degradation of oxidized
proteins, it is to be expected that alterations in proteasome-dependent proteolysis
accompany diabetes. This paper focuses on the role of the proteasome in
alloxan-induced experimental diabetes. The changes in proteasomal activity and
oxidative stress indices (protein oxidation and lipid peroxidation) were
evaluated. The obtained results revealed increased protein oxidation and lipid
peroxidation, as well as alterations in proteasomal activities in diabetic rats. Our
data indicates a significant decrease in chymotryptic-like activity; increased
tryptic-like activity; and unchanged post-glutamyl peptide hydrolytic-like
activity. These findings suggest the presence of oxidative stress in diabetes that
appears to result in changes to the ubiquitin-proteasome pathway.

Pesrome

MHuoroOpoiiHu Mpoy4BaHHs NOKa3BaT, Y€ OKCUAATUBHUAT CTpPEC JONpPHUHACA 3a
Pa3BUTHETO U MPOTpeCcUsiTa Ha JuadeTa U IPYyTry CBbP3aHU C HErO YCIIOKHEHUS.
Topii karo yOUKHUTHH-IPOTEA30MHUST MBTAT ydacTBa B pa3rpakJaHETO Ha
OKHCJICHUTE IIPOTEUHU, MOXKE Ja C€ O0YaKBa, Y€ NPOMEHUTE B IPOTEA30MHO-
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3aBUCHMMATa MPOTEoSM3a MpuapykaBaT auaderta. Tazu crtatusi ce (okycupa
BBPXY pOJISITA HA MPOTEA30MUTE MPU EKCIEPUMEHTAIECH AUA0eT, MpeIu3BUKaH
oT anokcaH. OLUEHEeHN ca MPOMEHUTE B MPOTEA30MHATA AKTUBHOCT U UHJIEKCUTE
Ha OKCHUJATUBEH CTpeCc (OKHUCIECHM NPOTEMHH W JHUIHAHA IEPOKCHUIALMA).
[TonyuyenuTte pe3yiaTaTd NOKa3BaT MOBHMILIEHO OKUCJIEHHE HA MPOTEMHUTE M
MOBUIIEHA JUOUAHA NEPOKCHAALMS, KAaKTO M MPOMEHHM B NPOTEa30MHATA
AKTUBHOCT MNpU JWMa0ETHU IUTbXOBe. HammTe AaHHM NOKa3BaT 3HAYUTEIHO
HaMaJsiBaHE Ha XUMOTPHUIICMHHATA aKTUBHOCT; TMOBHIIEHA TPHUIICMHOINOI00HA
AKTUBHOCT, M HENPOMEHEHa [MOCT-TVIyTaMWI [ENTUAHA XHUJPOJIUTHYHA
aKTUBHOCT. T€3M HaxoJKW MPEANoJiaraT HaTuYMeTO Ha OKCUJAATUBEH CTPEC MPH
nua0er, KOMTO U3riexk/1a BOAU O IPOMEHU B YOUKUTHUH-TIPOTEA30MHHUSI ITbT.

4. Alexandrova A, Petrov L, Georgieva A, Kessiova M, Tzvetanova E,
Kirkova M, Kukan M, Effect of copper intoxication on rat liver proteasome
activity: relationship with oxidative stress. Journal of Biochemical and
Molecular Toxicology. 2008, 22(5):354-62. https://doi.org/10.1002/jbt.20248
(Web of Science, Scopus) https://www.scopus.com/sourceid/29550 (60/7=8.5)
(Cyma =58.5)

Abstract

Copper toxicity is associated with formation of reactive oxygen species, which
are capable to oxidize proteins. The selective removal of the latter by the 20S
proteasome is considered an essential part of the cell antioxidant defense system.
The aim of the present study was to investigate whether peptidase activities of
rat liver proteasomes were affected by chronic (40 mg CuSO4/rat/daily with the
drinking water for 2 weeks) and acute (20 mg/kg CuSO4, s.c.) copper treatment.
To evaluate the role of proteasome, its inhibitor MG132 was also used. The
degree of copper-induced oxidative stress (OS), established by measuring lipid
peroxidation, protein oxidation, and cellular glutathione level, as well as
activities of antioxidant enzymes—catalase, superoxide dismutase, and
gultathionine peroxidase, depended on the mode of copper administration.
Chronic copper administration (mild oxidative stress) did not affect proteasome
activities, whereas acute copper treatment (severe oxidative stress) caused a
decline in chymotryptic- and tryptic-like activities. The treatment of copper-
loaded animals with MG132 did not change copper-induced alterations in the
tested indices, except an additional increase in protein oxidation and inhibition
of glutathionine peroxidase activity. The results suggested that the in vivo
copper-induced oxidative stress was associated with changes in the catalytic
activity of proteasome.
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Pesrome

TokcuuHOCTTa Ha MeATa € CBhp3aHa C 00pa3yBaHETO Ha pPeaKTUBHU (OpPMHU Ha
KHCJIOPOJa, KOUTO ca CIIOCOOHM Ja OKHCHABAT NpoTenHuTe. CeleKTUBHOTO
OTCTpaHsIBaHE Ha OKHUCJIEHUTE mpoTeuHu oT 20S mpoTea3oMHTe ce CUHUTa 3a
CBIIIECTBEHA YACT OT KJIEThYHATA aHTUOKCUJAHTHA 3alllUTHA cucTema. LlenTa Ha
Hacrosimiata paboTa € Ja Ce NPOy4YH JIOKOJKO NEeNTUAa3HaTa aKTUBHOCT Ha
YepHOAPOOHUTE MPOTEA30MU Ha ITbX € MOBJIHMSIHA OT XPOHHUYHO TPETUPAHE C
mena (40 mg CuSOs/Ha MIBX/IHEBHO, ¢ MHUTEHHATA BOJAa B MPOIbIDKEHUE Ha 2
ceamuin) U octpo (20 mgkg CuSO4, sc). 3a na ce oueHu poisiTa Ha
nporea3oMute, Oelle u3noi3BaH v HeroBusAT uuxuourop MG132. Crenenra Ha
UHAYLIUpaHus oT MeJ okcuaatuBeH crpec (OS), ycTaHOBeHa upe3 u3MepBaHe Ha
JUIHIHATA TIEPOKCUALINS, TPOTEMHOBOTO OKUCJIEHUE U HUBOTO HA KIIETHUHHS
[UIyTaTHOH, KaKTO WM AaKTUBHOCTTAa HA AHTUOKCUJAHTHUTE €H3UMM - KarTaliasa,
CYNEPOKCUJl AUCMyTa3a W TYJITHOHHH MEPOKCUIAa3a, 3aBUCHM OT HAyMHA Ha
MIPUWIOKEHUE Ha MeATa. XPOHUYHOTO NPHIIOKEHUE HAa MeJl (JIEK OKCHIATUBEH
CTpeC) HE IMOBJMSABA MPOTEa30MHATA AKTHBHOCT, JOKATO OCTPOTO TPETHPAHE C
Mell (TeXbK OKCHUIATUBEH CTpeC) MPUYMHSABA CIaJ, B XHMOTPUIICMHOBATa M
TPUIICUHOBAaTa UM aKTUBHOCTHU. TPETHPAHETO HA KUBOTHH, TPETUPAHU C ME]I, C
MG132 He npoMeHsI MHIyUMPAHUTE OT MEJ ITPOMEHU B U3CIEABAHUTE UHICKCH,
C M3KJIFOUYECHUE HA JION'BJIHUTENIHO MMOBUILIABAHE HA OKUCICHHETO Ha MPOTEHHA U
MHXUOUpaHe Ha aKTUBHOCTTAa Ha TIYTAaTUOHWH MepoKcuaaszara. Pesynrarure
npearnosiarar, 4¢ MHAYIUPAHUAT OT MeJ] OKCUIATUBEH CTPEC 1N VIVo € CBBP3aH ¢
IPOMEHU B KaTaJIUTUYHATA aKTUBHOCT HA MPOTEAa30MUTE.

5. Alexandrova A, Petrov L, Georgieva A, Kessiova M, Tzvetanova E,
Kirkova M, Kukan M, Effect of MG132 on proteasome activity and
prooxidant/antioxidant status of rat liver subjected to ischemia/reperfusion
injury. Hepatology Research. 2008, 38(4), 393-401.
https://doi.org/10.1111/j.1872-034X.2007.00270.x (Web of Science, Scopus)
https://www.scopus.com/sourceid/28373 (60/7=8.5) (Cyma = 67)

Abstract

Aim: Previous studies have shown that proteasome inhibitors exerted protective
effects against ischemia/reperfusion injury (IRI) of brain, heart, kidney, and
intestine. The aim of the present study was to investigate: (i) whether the
proteasome inhibitor MG132 protects rat liver against IRI; and (ii) whether
MG132 modulates prooxidant/antioxidant status of rat liver subjected to warm
IRI.

Methods: The left lateral and medial lobes (approximately 70% of the total liver
volume) of livers of male Wistar rats were subjected to 30-min ischemia
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followed by 60-min reperfusion. Lactate dehydrogenase (LDH), aspartate
aminotransferase (AST), and alanine aminotransferase (ALT) levels were
measured in the plasma. Proteasome chymotryptic-like (ChT-L) activity, levels
of thiobarbituric acid-reactive substances (TBARS), protein carbonyls (PC) and
glutathione (GSH), as well as superoxidase dismutase (SOD), catalase (CAT),
glutathionine peroxidase and glutathionine reductase activities were measured in
liver fractions.

Results: Thirty-min ischemia followed by 60-min reperfusion increased liver
TBARS and PC, CAT and SOD activities, but decreased GSH level.
Ischemia/reperfusion-induced oxidative stress was exacerbated in mitochondria,
indicating that these organelles are the preferential target of IRI. Plasma LDH
and AST levels were decreased by MG132 during both ischemia and
reperfusion, while ALT values were decreased only after 30 min of reperfusion.
MG132 did not significantly affect liver TBARS and GSH levels, but it
increased PC and decreased ChT-L activity; the activities of CAT and SOD
were also decreased.

Conclusions: MG132 exerts a protective effect during the early phase of
reperfusion, and it modulates prooxidant/ antioxidant status of rat liver subjected
to warm IRI.

Pesrome

Hen: Ilpenumau mnpoyyBaHUsS TIOKa3BaT, Y€ MPOTEA30MHHUTE WHXHUOUTOPHU
OKa3BaT 3alIUTHHU e(DeKTH cpenry ucxemudano/penepdysnonto yspexaane (IRI)
Ha MO3bKa, ChpIeTo, ObOperuTe u yeppata. L{enTa Ha HACTOSIIOTO M3ClIeIBaHE
e nma ce umscnensa: (1) manmu mporeasoMHHSIT uHxuOouTop MG132 3ammuraBa
yepaust Apo6 Ha mabx cpemy IRl u (i) mamm MGI132  momynupa
IPOOKCUJIAHTHUSA/aHTUOKCUIAHTHUST CTaTyC Ha 4YepHHS JApo0 Ha IUIBX,
noutokeH Ha toruio IRI.

Metoa: JleBute CTpaHWYHU U MeauanHuTe JsiaoBe (mpudauszutenHo 70% ot
o0mmust 06eM Ha yepHus Apo0) HA YepHUS ApOo0 Ha MBXKKHU MIbXoBe Wistar Osxa
nojayoxkenu Ha 30-MUHYTHA UCXeMUs, rocienBaHa oT 60-MuHyTHa penepdysusi.
B masmara 0sixa M3MepBaHU aKTMBHOCTTA Ha JIakTaT nexuziporeHasata (LDH),
acmapraT amuHoTpaHcdepaszara (AST) u ananuH amuHOTpaHchepasata (ALT).
[Tpoteazomuata  xumotpurncuaoBa (ChT-L)  akTUBHOCT, HHBaTa Ha
THOOapOuTYypoBa KucenuHa peaktuBHUTEe TpoaykTu (TBARS), mporemHoBuTe
kapoonwm (PC) u rmyratnona (GSH), kakTo M aKTUBHOCTTa Ha CYMEPOKCH]T
mucmyTtaza (SOD), karamazara (CAT), riyTaTMOHMH NEpOKCHJa3aTa U Ha
TJIyTAaTHOHUH peayKTazara Oerne u3MepeHa B Y4epHOAPOOHUTE (hpaKIInu.

PesyaraTu: 30-MuHyTHaTa Mcxemus, mocueaBana ot 60-MuHyTHA penepdysus,
nosuiasa udepHoapooHute TBARS, PC aktuBHoctra Ha CAT m SOD, HO



HamansiBa HuBOTO Ha GSH. Waayuupanust ot ucxemus/penepdysus
OKCUJATUBEH CTPEC B MUTOXOHAPHUHUTE € CHITHO U3PAa3€H, KOETO MOKa3Ba, 4ye Te3H
opranenu ca npedepennuanza men Ha [RI. [Tnasmenurte auBa Ha LDH n AST ca
HamasieHn oT MG132, kakTo 1Mo BpeMe Ha HCXEeMHs, Taka U MO BpEeME Ha
penepdysusara, nokaro croitHoctute Ha ALT ca namanenu camo ciex 30
MuHyTHa peniepdysus. MG132 He noBnusiBa 3HaunTeNnHO HUBaTa Ha TBARS u
GSH B uepnus npo6, Ho moBumaBa PC u mamansBa ChT-L aktmBHOCT Ha
nporeazoMute; Hamaisaea u aktuBHocTTa HAa CAT u SOD.

3akmouenusi: MG132 ynpaxkHsBa 3auTeH epekT o BpeMe Ha paHHaTa (aza
Ha periepdy3us U MOIAYIHpPAa MPOOKCHUAHTHHUS/AHTUOKCUIAHTHUSI CTAaTyC Ha
yepHUs apo0 Ha IUIBX, Moi10keH Ha TorbJ1 IRI.

6. Petrov L, Atanasova M, Alexandrova A, Comparative study of the
antioxidant activity of some thiol-containing drugs. Central European Journal of
Medicine, 2012, 7(2), 269-273. https://doi.org/10.2478/s11536-011-0132-z
(Scopus) https://www.scopus.com/sourceid/4800152309 (60/3=20) (Cyma = 87)

Abstract

Background: Therapeutic thiol administration has been shown to have great
potential in a variety of pathological conditions associated with oxidative stress.
In the present study, the free radical scavenging effects against superoxide anion
(0?%) and hydroxyl ("OH) radicals of captopril were compared with those of
cysteamine and mercaptoethanol. Methods: The O% and "OH were generated in
vitro. Deoxyribose (DR) was used as a detector of *OH radicals. The degradation
of DR was measured in terms of the formation of thiobarbituric acid reactive
substances, which were quantified spectrophotometrically. Superoxide anion
radicals were generated photochemically and O,.-produced nitro-blue
tetrazolium (NBT) reduction was measured. Results: Using two distinct *OH
generating systems, the DR test showed that in the absence of the chelator
diethylene triamine pentaacetic acid (DTPA) cysteamine was much more potent
inhibitor of the formation of thiobarbituric acid reactive substances (TBARS)
than captopril and mercaptoethanol, and that in the presence of DTPA captopril
and mercaptoethanol decreased the TBARs formation in presence of H,O; better
than cysteamine. Captopril in concentration of 9.34 mM and cysteamine in
concentration of 1.21 mM inhibited the O% provoked NBT reduction by 50%.
Mercaptoethanol up to 10 mM did not manifest an inhibitory effect.
Conclusions: Captopril and mercaptoethanol are potent free radical scavengers,
reacting rapidly with "OH, whereas cysteamine acts preferentially as a chelator
of iron and in this way prevents the formation of "OH.
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Pesrome

¥YBoa: JlokazaHo e, 4ye TEpaleBTUYHOTO MPWIOKEHUE HA THOJIWM HMa TOJISIM
MOTEHIHAJI TIPU PA3JIMYHK MATOJOTUYHU CHCTOSIHUSI, CBbP3aHU C OKCUIATHUBEH
ctpec. B Hacrosmoro w3cienBaHe Osxa CpaBHEHUW CBOOOIHM pauKaliu-
yiaBsimuTe epekTH crpsamMo cynepokcuaHd aHuoHU (Oz.) W XUIAPOKCUITHH
pagukaim ((OH) Ha kanronpui, IMCTeaMHH B MepkanToetanoi. Meroau: O, u
"OH 6s1xa renepupanu in Vitro. [lezokcupubosara (DR) Gemre u3non3Bana Karo
nerektop Ha *OH panukanu. Pasrpaxknanero Ha DR OGeme oreHsBaHa 110
o0pa3yBaHeTO Ha THOOApOUTYpPOBA KHUCEIMHA PEAaKTUBHU MPOIYKTH, KOUTO Osixa
OTpENEeIsIHU  KOJUYECTBEHO CHEKTPOPOoTOMETpUUHO. DOTOXMMUYHO Osixa
reHEpUpaHU CYTIEPOKCUIHN aHMOHHU PaJMKalIN U Oellie u3MepBaHa peayKIIusaTa
Ha mpomsBexaanus oT . nitro-blue tetrazolium (NBT). Pesyararu:
W3non3Baiiku Be pa3nuyHu cucteMu 3a renepupane Ha ‘OH u DR TecTbT Oeliie
MOKa3aHO, Y€ B OTCHCTBUETO HA XE€JATOP - JUETHIEH TPUAMUH IEHTAOLETHA
kucenuHa (DTPA) unucreaMuHBT € MHOTO TO-MOIIEH UWHXUOUTOp Ha
oOpa3zyBaHeTo Ha THOOApOUTYypoBa KucenuHa peakTuBHH Npoayktu (TBARS),
OTKOJIKOTO KallTONpPHWJIa U MEPKAINTOETAHOJIa, U Y€ B NMpUChCcTBUETO HA DTPA
KaNTONPWJI W MEPKalTOETaHOJ HamaisiBaT oOpa3dyBaHero Ha TBARs B
npuckctBueTo Ha HyOp; mo-mobpe or uucreamud. Kanrompunasr B
KOHIEHTpaua oT 9,34 mM u nucreamMuHbT B KOHLEHTpauus oT 1,21 mM
uaxubupar  Oz-mpoBokMpaHoTo  HamamsiBane Ha NBT ¢ 50%.
MepxkanroetanonsT g0 10 mM He mnposiBsiBAa HHXUOUTOpPEH e(]exT.
3axurovenusi: KantonpriibT ¥ MEpKaNTOETAaHOJIBT Ca MOIIHU JIOBUTEIH Ha
CBOOOJHU panukanu, pearupar O0pp3o ¢ ‘OH, mokaro mucTteaMuHBT HECTBa
OpEeAUMHO KaTo XeJlarop Ha JKENsi30 M 10 TO3M HAYuH MpelIoTBpaTsIBa
obpaszyBanero Ha "OH.

7. Nenkova G, Petrov L, Alexandrova A, Role of trace elements for oxidative
status and quality of human sperm. Balkan Medical Journal, 2017, 34, 343-8.
(http://balkanmedicaljournal.org/uploads/pdf/pdf BMJ_1726.pdf)
https://doi.org/10.4274/balkanmed].2016.0147 (Web of Science, Scopus)
https://www.scopus.com/sourceid/19900192138 (60/3=20) (Cyma = 107)

Abstract

Background: Oxidative stress affects sperm quality negatively. To maintain the
pro/antioxidant balance, some metal ions (e.g. copper, zinc, iron, selenium),
which are co-factors of the antioxidant enzymes, are essential. However, iron
and copper could act as prooxidants inducing oxidative damage of spermatozoa.
Aims: To reveal a possible correlation between the concentrations of some
metal ions (iron, copper, zinc, and selenium) in human seminal plasma,
oxidative stress, assessed by malondialdehyde and total glutathione levels, and
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semen quality, assessed by the parameters count, motility, and morphology.
Study Design: Descriptive study. Methods: The semen analysis for volume,
count, and motility was performed according to World Health Organization
(2010) guidelines, wusing computer-assisted semen analysis. For the
determination of spermatozoa morphology, a SpermBlue staining method was
applied. Depending on their parameters, the sperm samples were categorized
Into  normozoospermic, teratozoospermic, asthenoteratozoospermic, and
oligoteratozoospermic. The seminal plasma content of iron, copper, zinc, and
selenium was estimated by atomic absorption spectroscopy. The
malondialdenyde and  total glutathione levels were  quantified
spectrophotometrically. Results: In the groups with poor sperm quality, the
levels of Fe were higher, whereas those of Zn and Se were significantly lower
than in the normozoospermic group. In all groups with poor sperm quality,
increased levels of malondialdehyde and decreased glutathione levels were
detected as evidence of oxidative stress occurrence. All these differences are
most pronounced in the asthenoteratozoospermic group where values differ
nearly twice as much compared to the normozoospermic group. The Fe
concentration correlated positively with the malondialdehyde (r=0.666,
p=0.018), whereas it showed a negative correlation with the level of total
glutathione (r=-0.689, p=0.013). The total glutathione level correlated positively
with the sperm motility (r=0.589, p=0.044). Conclusion: The elevated levels of
Fe and the reduced Se levels are associated with sperm damage. The changes in
the concentrations of the trace elements in human seminal plasma may be
related to sperm quality since they are involved in the maintenance of the pro-/
antioxidative balance in ejaculate.

Pesrome

YBoa: OKCHUIATUBHUAT CTPEC CE€ OTpa3siBa HETaTMBHO Ha KadyeCTBOTO Ha
criepMara. 3a MoJbpKaHe Ha MPO/aHTUOKCUAAHTHUS OajaHC, HIKOU METAJIHU
WoHW (HaAmp. Mea, LMHK, JKeNs30, CeJeH), KOUTO ca KodaKTopu Ha
AHTUOKCUJAHTHUTE €H3UMH, Cca OT ChIIECTBEHO 3HadeHue. BbIpeku ToBa,
KEJA30TO U MEATa MOraT Jia JeMCTBAT KaToO MPOOKCUIAHTH, MPEIU3BUKBAIIN
OKMCIIUTENHO yBpexaaHe Ha crnepmarozouaure. IHeau: Jla ce paskpue
Bb3MOKHA KOpeNaluus MEXKJIy KOHIICHTPAIMUTE Ha HSAKOM METajHu WOHU
(>kensi30, MeJl, IMHK W CEJIEH) B YOBENIKAaTa CEMEHHA Ila3Ma, OKCHIATUBHUS
CTpeC, OIICHEH Ype3 HUBaTa Ha MAaJOHJIUAIACXUJ W OOIIUS TIIyTaTHOH, U
KaueCTBOTO Ha cliepMaTa, OLIEHEHO Ype3 OLIEHKA Ha MapaMeTpuTe, MOJABUKHOCT
u Mopdoitorus. JIuzaiin Ha u3ciaeaBaneTo U MeToau: AHaIU3BT Ha criepMaTa
3a 00em, Opoil U MOJABMKHOCT € U3BBPIICH ChITIACHO HacokuTe Ha CBeTOBHATA
3napaBHa opranuzanus (2010), kaTo ce W3MoJ3Ba KOMIIOTHPHO MOANIOMAaraH
aHaJIM3 Ha crepMa. 3a ompeessiHe Ha MOpQoJIOTUsITa Ha CIEPMATO30UIUTE CE
npuiiaraiie MeToIbT 3a ousersBaHe SpermBlue. B 3aBucumocT oT TexHUTE



napaMeTpH, CIEepMAaTO30MAHUTE mpoOuTe OsiXa  KaTeropusupaHud  Ha
HOPMO300CIIEPMHYHH, TEPATO300CIIEPMHYHHU, aACTCHOTEPATO300CIIEPMHYHU U
oyuroteparo3oocrnepMudHi. ChAbPKaHUETO B CEMEHHATa IUIa3Ma Ha JKeJsi3o,
Mell, UHUHK W CeJeH Oele OmpeAelieH0 Ype3 AaTOMHO-a0COpOIMOHHA
crieKTpockonusi. HuBara Ha MaJOHOBHS JUAJEXH]T M OOIIHS TIIyTaTHOH Osxa
olpeiesieHu criekTpodoroMeTpuyHo. PesyaraTu: B rpymnure ¢ jomo KadyecTBo
Ha crepMara HuBaTa Ha Fe ca mo-BHCOKHM, JOKaro Te3w Ha Zn W Se ca
3HAYUTEITHO MO-HUCKH, OTKOJIKOTO B HOPMO30OCTIEpMUYHATA TpyTia. BbB BCHUKH
TPpyNH C JIONIO KadecTBO Ha cIiepMmara OsXxa OTKPHUTH TOBWINCHH HHBAa Ha
MaJIOHOB JHAIIJIEXU]] U TIOHM)KCHH HUBA Ha TIIYTaTHOH, KOETO JIOKA3aTeJICTBO 3a
HAIMYUETO Ha OKCHUIATHBEH CTpec. BCHYKM Te3W pasiuKkd ca Hal-CHITHO
U3pa3eHu B aCTEHOTEPATO300CIEPMUYHATA TpyIa, KBJIETO CTOMHOCTHTE Ca
MOYTH JBa ITbTH IIO-BUCOKH B CPAaBHCHHE C HOPMO300CIIEPMHUYHATA TpYIIa.
Konnentparusata Ha Fe kopenmupa MOJOXKHUTEIHO C MAaJOHOBHUS JAHAIICXHU]
(r=0.666, p=0.018) u B CHIIOTO BpeMe IOKa3Ba OTPHIATEIIHA KOpENAlus C
HUBOTO Ha o0mms miyratioH (r=-0.689, p=0.013). OO6motro HHUBO Ha
rIIyTaTHOHA KOpPEJIUpa IOJIOKHUTEITHO C TMOJBHKHOCTTa Ha CIIEPMAaTO30MINTE
(r=0,589, p=0,044). 3akawuenne: IloBuienure HuBa Ha Fe M HamaleHuTe
HUBa Ha Se ca CBBbp3aHH C YBpeXJaHe Ha crepmarosouaute. [IpomeHuTe B
KOHIICHTPAIIMUTE HA MUKPOCIIEMEHTHTE B YOBCIIIKATa CEMCHHA IJIa3Ma MOXE Ja
ca CBBbpP3aHH C KQUeCTBOTO Ha CIiepMaTa, Thid KaTO T€ Y4acTBaT B TOIbPIKAHETO
Ha TIPO-/aHTUOKCUJATUBHUSA OanaHC B esKyara.

8. Alexandrova A, Petrov L, Makaveev R, Tsvetanova E, Georgieva A,
Kolimechkov S, Erythrocyte Oxidative Status after Maximal Aerobic Test in
Wrestlers. Human Sport Medicine, 2019, 19(1), 15-21.
https://doi.org/10.14529/hsm190102
https://www.scopus.com/sourceid/21100899284; (Scopus, Web of Science,
60/6=10) (Cyma = 117)

Abstract

Aim. The aim of this study was to determine the changes in the erythrocyte
oxidative status of the wrestlers after performing the maximal aerobic test, by
registering in erythrocytes the levels of lipid peroxidation (LPO), total
glutathione (tGSH) and activities of catalase (CAT), superoxide dismutase
(SOD), and glutathione peroxidase (GPx). Materials and methods: A group of
12 healthy wrestlers conducted a treadmill maximal aerobic test, and venous
blood samples were obtained before and immediately after the exercise.
Erythrocytes were separated from plasma and used for spectrophotometric
determination of LPO, tGSH and enzyme activities. Plasma was used for
determination of hemoglobin concentration (Hb) as an index of hemolysis.


https://doi.org/10.14529/hsm190102
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Results: The performance of the maximal aerobic test resulted in a significant
increase of Hb in blood plasma, a decrease of LPO, and no changes of the tGSH
level in erythrocytes. In regard to antioxidant enzymes, our results showed an
increase in the activity of GPx, while the CAT and SOD activity remain
unchanged. Conclusions: It can be concluded that in active athletes,
predominate erythrocytes that are more resistant to oxidative stress, because of
the accelerated hemolysis induced by physical exercise, lead to the elimination
of the old and oxidative modified cells.

Pesrome

Heaun: Llenta Ha TOBa uM3cienBaHe Oelle na ce ONPEAENAT NMPOMEHUTE B
EPUTPOIUTHUSL OKCUJIATUBEH CTATyC B KPbBTa Ha ChCTE3aTeNu 1Mo O6opbda cien
U3BBPIIBAHE Ha MAaKCUMaJeH aepoOEH TecT, upe3 perucrpupaHe B
EpPUTPOIUTUTE HA HUBaTa Ha JnunuaHa nepokcuaanus (LPO), obmus rimyratnon
(tGSH) u aktuBHOCTTa Ha Katanazata (CAT), cynepokcun agucmytasza (SOD) u
riyTaTuoH nepokcuaasa (GPx). Marepuanu u Meroa: I'pyna ot 12 KIMHUYHO
31paBu OOPIM MPOBEIOXa MAKCUMAJICH aepoOeH TecT Ha Osraiia mbTeka u 0sixa
B3€TH NpOoOM OT BEHO3HA KPBbB MpEAHM M HEMOCPEACTBEHO Clie[l TecTa.
Eputponutute ©Os1Xa OTAENAHM OT IUla3MaTta M 0OdXa U3MOJI3BaHU 34
cnektpodoromerpuuno onpeaensiae Ha LPO, tGSH u eH3uMHUTE aKTUBHOCTH.
[Mna3mara Gerre u3Moy3BaHa 3a OMpEAEIIHE Ha KOHIIEHTpAIUsiTa Ha CBOOOJIEH
xemoryioonHn (Hb) karo mHmekc Ha xemonuza. Pesyararu: V3nbiHeHHETO Ha
MaKCHUMaJIHUsI aepoOeH TeCT BOJAM 10 3HAUMTENTHO TmoBuInaBaHe Ha Hb B
KpbBHAaTa Ij1a3ma, HamaisiBane Ha LPO u nurnca Ha npomenu B HUBoTO Ha tGSH
B epurpouutute. Il0 OTHOIIEHME HA AHTHOKCUJAHTHHUTE €H3WMH, HAIIUTE
pe3yJiTaTd MoKazaxa MoBUIIaBaHE Ha aKTUBHOCTTA Ha GPX, JOKaTO akTUBHOCTTA
Ha CAT u SOD ocraBa HenmpomeneHa. U3Boam: Moxe Aa ce 3aKkiIouu, 4e npu
aKTUBHO CIIOPTYBAILX NMPe0diaaBaT epUTPOLUTUTE, KOUTO Ca MO-YCTOMYHUBH Ha
OKCUJATUBEH CTpec, IMOpaJd YCKOpeHaTa XeMOJu3a, IMpeau3BUKaHa OT
(¢u3MUecKUTe HATOBApPBAaHMS, KOUTO BOJAT 1O EIMMUHUPAHE Ha CTapUTe U
OKCHUJIATUBHO-MOJAU(PHUIIUPAHA YEPBEHU KPHBHU KIIECTKH.

9. Penov R, Petrov L, Kolimechkov S, Changes in heart rate and blood lactate
concentration during karate kata competition. Pedagogy of physical culture and
sports (old name Pedagogics, psychology, medical-biological problems of
physical training and sports), 2020, 24(3), 137-142.
https://doi.org/10.15561/26649837.2020.0306 (Web of Science) 60/3=20 (Cyma
=137)
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Abstract

Purpose: Karate is going to take part in the Olympic games, for the first time in
Tokyo 2020. The aim of this study was to analyse the changes in heart rate (HR)
and blood lactate concentration of karate practitioners performing different katas
in competitive conditions. Material: This study consisted of five elite male
athletes (26.80+5.97 years), members of the Bulgarian national team in
Shotokan karate, competing in the kata discipline. The study was conducted in
competitive conditions during national competitions, in which three katas were
performed by each of the competitors. Capillary blood lactate concentration (La)
was determined at rest and after each kata. Heart rate (HR) was registered and
physical activity was monitored by using three-dimensional accelerometers.
Results: The mean La increased progressively after each following Kkata:
1.4+0.32 mmol/L at rest, 4.7+1.91 mmol/L after the first, 6.8+2.59 mmol/L after
the second, and 7.1+2.35 mmol/L after the third kata. This increase was
significant after the second (p<0.05) and third (p<0.01) kata, in comparison with
the registered La at rest. The mean HR values reached 179+11.55 bpm during
the first, 180+11.63 bpm during the second, and 181.5+15.44 bpm during the
third kata. Notwithstanding the differences in the physiological and biochemical
parameters of participants Nol and No2, the mean physical activity units (FAU)
were similar: 120 165 FAU after the first kata, and 111 805 FAU after the
second vs 126 618 FAU after the first, and 89 544 FAU after the second Kata,
respectively. The explanation of these different observations is probably due to
the style of the competitors. For instance, according to his coaches, participant
No2 is performing kata with a higher level of tension in those muscle groups
which are not necessarily involved in maintaining the posture and executing the
moves. In contrast, the lower La values observed in participant Nol, in
comparison with the other competitors, were probably due to a more relaxed
performance with smaller amplitude of the moves. Participants No4 and No5
from our study showed moderate La values after each of the three katas.
According to their coaches, those competitors perform kata with optimal speed
and amplitude, without too high a level of tension in the muscle groups which
are not involved in the moves. Conclusions: The La appeared to be a more
informative parameter than heart rate, and the moderate increase of the La
values (4-6 mmol/L) indicated optimal muscle tension and amplitude of moves
when performing katas in competitive conditions. Further research is needed to
determine the optimal La levels for the performance of different katas.

Pesrome

[len: Kapare mie 0b1€ 3a IBPBU BT OJUMIMUCKU CHOPT HA OIUMIHIACKUTE
urpu B Tokno 2020 ronuna. lenta Ha ToBa mpoyuyBaHe Oeiire 1a ce aHATU3UPaAT
npoMeHute B chpaeuHara yectota (HR) u koHueHTpanusaTa Ha 1akTaT B KPbBTA
Ha KapaTHCTH, U3IIbIHABAIIM Pa3jIM4yHa Kara B CbCTE3aTENHU yCIOBUs. MeTox:



B ToBa m3cnenBaHe ywacTBaxa metuMa Mbxke (26.80+5.97 roauHM) eIUTHU
ChCTE3aTENM, YWICHOBE Ha OBJTapCKUsl HAIlMOHAJIEH OTOOp IO IIOTOKAaH Kapare,
ChCTE€3aBallld C€ B JAHUCHMIUIMHATa Karta. M3cnmeaBanero Oemie mpoBENEHO B
ChCTE3aTEIHU YCIIOBUS 0 BPEME Ha HAIMOHAJIHU CHhCTE3aHUS, B KOUTO BCEKU
€IIMH OT ChCTE3aTeNIUTE U3MBJIHIBA 10 TpHU KaTu. KOHIIEHTpalusiTa Ha JaKkTaT B
kamwigpHata KpbB (La) ce onpenesns B MOKOW U cien Beska kara. CbhpaeyHaTa
gyectora (HR) OGemre 3anmBaH, a ¢puznyueckara akTUBHOCT Oellie perUCTpPUpPaHa C
noMomTa Ha  TpuuU3MepeH  akcenepoMerbp.  Pesdyararm:  Cpennara
KOHILIEHTpausi Ha La HapacTBa NpOrpecHBHO CJEA BCSIKa clielBalla Karta:
1,4+0,32 mmol/L B nokoii, 4,7+1,91 mmol/L cnen nmepBara, 6,8+2,59 mmol/L
cien Btopata u 7,1+#2,35 mmol/L ciem tpera kara. ToBa yBenuueHue e
noctoBepHo cien Bropa (p<0,05) u Tpera (p<0,01) kara, B cpaBHEHHE C
peructpupanusa La B nmokoil. Cpennute croiiHocTd HAa HR pocturar 179+11.55
bpm npe3 mbpBarta, 180+11.63 bpm npe3 Bropara u 181.5+£15.44 bpm no Bpeme
Ha Tperata Karta. He3zaBucuMMO OT pa3iaUKUTE BBB (PUBUOJOTUYHUTE U
OMoxuMUYHUTE MapaMeTpu Ha ydyacTHunute Nol u No2, cpeqnuTe eIuHULA 32
¢dusuyecka aktuBHOCT (FAU) 0sixa cxonuu: 120 165 FAU cnen mbpBata Kata u
111 805 FAU cnen Bropara cpemy 126 618 FAU cnen nbpBara, u 89 544 FAU
cien BToparta Karta, pecil. OOSCHEHHUETO Ha TE3W Pa3IU4YHU HaOIIOJCHUS
BEPOSATHO C€ IBJKU Ha CTWJIa Ha cbcTe3arenure. Hanpumep, copen HEroBuTe
TPEHbOPH, YYAaCTHUK NO2 H3IBIHABA KaTa C MO-BUCOKO HUBO HA HANPEKECHUE B
OHE3M MYCKYJIHHU TpyNH, KOUTO HE y4acTBaT HEMPEMEHHO B MOJAIbPKAHETO Ha
CTOMKaTa M W3IIBbJIHCHUETO Ha JBMKeHMATA. [lo-HuckuTe ctoliHOCTH Ha La,
HaOMroaBaHu npu ydyacTHUK Nol, B CpaBHEHHE C OCTaHAJIUTE ChCTE3ATENH,
BEPOSITHO CE€ IBJKAT Ha MO-CIIOKOMHOTO M3IIBJIHEHUE C TO-MaJIKa aMIUIMTY1a Ha
INBIDKEHUATA. YuacTHUUUTE No4 u NoO5 OoT Hamero MnpoydBaHE IOKazaxa
yMepeHu cTolHocTH Ha La criex Bcska ot Tpute karta. Crnopel TEXHHUTE
TPEHBOPU TE3U CHCTE3aTENU U3MBJIHIBAT KaTa C ONTHUMalHa CKOPOCT H
aMIUTATyJa, 0€3 TBHPJEC BHCOKO HHMBO Ha HAMPEKEHHE B MYCKYJIHUTE TPYIH,
KOUTO HE ywacTBaT B ABWwkeHusta. M3Bonu: La ce okaza mo-uHdopMaTuBeH
napaMeThp OT ChpJIeUHATa YECTOTa, a YMEPEHOTO MOBHUIIIABAaHE HA CTOMHOCTUTE
Ha La (4-6 mmol/L) nmoka3Ba onTUMaJIHO MYCKYJITHO HAIPS)KEHUE U aMIUIHTY A
Ha JIBMKEHUSI TIPY U3ITBJIHEHHE Ha KaTa B ChCTe3aTeNHu ycioBus. HeoOxoaumu
ca JOMBJIHUTEIIHU U3CIEBAHMS, 32 J]a CE€ OMPEAeIIIT ONTUMAJIHUTE HUBA Ha La
3a U3MBJIHEHHUE Ha PA3JIMYHU KaTa.

10. lzov N, Alexandrova A, Petrov L, Kachaunov M, Sheytanova T,
Kolimechkov S, Dynamics of Training Distress, Performance, and Excretion of
Cortisol and Cortisone in Urine During Six Weeks of Training in Elite
Swimmers. Human Sport Medicine, 2020, 20(S1), 84-91.
https://doi.org/10.14529/hsm20s111 (Web of Science, Scopus)
https://www.scopus.com/sourceid/21100899284 (60/6=10) (Cyma = 147)
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Abstract

Aim. Optimal balance between training intensity and recovery is of particular
importance for elite swimmers in order to improve their results. The aim of this
study was to record the dynamics of training distress, performance, and
excretion of cortisol and cortisone in urine during six weeks of training in elite
swimmers. Materials and Methods. Twenty-four participants (10 women and
14 men) from the national swimming team of Bulgaria took part in this study,
with an average age of 18.7 £ 3.78 years. Training distress (TDS) and urine
concentration of cortisol and cortisone were evaluated every two weeks. In total,
the measurements were taken on the 1-st (T1), 14-th (T2), 28-th (T3) and 42-nd
days (T4). Anthropometric measurements were also taken at T1 and T4, and
body fat percentage and muscle mass percentage were calculated by skinfold
methods. Results. The TDS score at T4 (6.92 +£7.15) was significantly lower
than this at T1 (14.96 £ 10.63) and T2 (15.21 = 12.44). The concentrations of
cortisol at T3 (35.9 = 47.7) and T4 (35.0 + 24.2) were also significantly lower
than that registered at T1 (82.7 £ 62.8). The concentration of cortisone did not
show any significant differences across T1 to T4, but the sum of cortisol and
cortisone urine concentration was significantly lower in T3 and T4 vs T1.
Conclusion. The significantly reduced cortisol concentration in urine in T4, as
well as the sum of the concentrations of cortisol and cortisone, were in line with
the reduction of the TDS score in T4

Pesrome

Hena: Ontumannust OamaHC MEXKIYy HMHTCH3UBHOCTTA Ha TpPEHHpPOBKATa M
BBH3CTAHOBSIBAHETO € OT 0COOEHO 3HAUEHUE 3a eIUTHUTE IUTyBIM. Llenta Ha ToBa
npoyuBaHe Oelle Ja ce MpOocieau JUHAMUKaTa Ha TPEHUPOBBUYHMS TUCTPEC,
ChCTE3aTEITHUTE PE3YATaTH U €KCKPELHsITa Ha KOPTU30J U KOPTU30H B ypHUHATA
OpU €JIUTHU TUTYBUM MO BpEME Ha IIECT CEAMULM TPEHUPOBKU. MaTepuayn u
meroau. B uzcnenBanero B3exa yuyactue 24 ygactHuiM (10 sxenu u 14 mbxe)
OT HaIMOHAJIHUS OTOOp MO TuTyBaHe Ha bbirapus Ha cpemHa BB3pact 18,7 +
3,78 rogunu. TpennpoBbuHUAT AucTpec (TDS) u KOHIIEHTpauusaTa Ha KOPTU30JI
U KOPTHU30H B ypuUHaTa Osixa OIICHSBAaHUM Ha BCEKU JBe ceamui. OOmo ca
HanpaBeHu 4 u3mepBanusi: Ha 1-Bu (T1), 14-tu (T2), 28-u (T3) u 42-pu nen
(T4). AaTpomoMeTpuYHHN U3MepBaHHsS ChIO Osixa HampaBeHu HAa T1 u T4 u
MPOIIEHTHT HAa TEJIECHUTE MAa3HWHU M MPOICHTHT Ha MYyCKyJHaTa maca Osxa
M3YKCIICHU 4Ype3 U3MepBaHE Ha KOKHM I'bHKU. Pedyararu: TDS npu T4 (6,92
+7,15) e 3HaunTeNnHO NMO-HUCHK OT To3u nipu T1 (14,96 + 10,63) u T2 (15,21 +
12,44). Konuentpauuute Ha koptuzoia npu T3 (35,9 +47,7) u T4 (35,0 + 24,2)
ChIIO Ca 3HAYMTEIHO IO-HUCKH OT peructpupanure npu T1 (82,7 £ 62,8).
KoHueHnTpanusita Ha KOPTU30H HE MOKa3Ba 3HAYUTENHM pasziuku mexay T1 mo



T4, HO cymara Ha KOHILIEHTpalMsITa Ha KOPTHU30J U KOPTU30H B ypHHAaTa €
3HaUUTENHO Mmo-Hucka npu T3 u T4 copsamo TI1. 3akmoueHue. 3HAUUTEITHO
HaMajieHaTa KOHIIEHTpalus Ha KOPTU30J B ypuHara B T4, KakTo W cymara ot
KOHLIEHTPaMUTE Ha KOPTU30JI U KOPTU30H, Ca B ChOTBETCTBUE C HAMAJISIBAHETO
Ha TDS pesynrara B T4.

11. Miteva S, Yanev I, Kolimechkov S, Petrov L, Mladenov L, Georgieva V,
Somlev P, Nutrition and body composition of elite rhythmic gymnasts from
Bulgaria. International Journal of Sports Science & Coaching, 2020, 15(1), 108-
116. https://doi.org/10.1177/1747954119892803 (Web of Science, Scopus)
https://www.scopus.com/sourceid/19700180783 (60/7=8.5) (Cyma = 155.5)

Abstract

Rhythmic gymnastics is a sport in which special consideration is given to diet
and body appearance. The purpose of this study was to assess the nutrient intake
and body composition of elite rhythmic gymnasts in comparison with guidelines
for female gymnasts. Twenty-one elite rhythmic gymnasts from Bulgaria were
divided into three groups: First National Team, mean age 24.2; Second National
Team, mean age 17.8; and Junior National Team, mean age 12.6. Body fat and
muscle mass were estimated by skinfold methods, and a food frequency
questionnaire was applied to assess the nutrient intake. The gymnasts showed
low per cent of body fat (13.9% for the First National Team, 17.0% for the
Second National Team, and 15.6% for the Junior National Team) and high per
cent muscle mass (44.0, 40.5, and 37.6%, respectively). They kept their weight
close to the ideal one, as recommended by the coaches, and the following
equation best corresponded to the recommended ideal weight: height (cm) 118.
The energy intake was lower than the calculated energy requirements, in
addition to low intake of fat and carbohydrates. The relative protein intake was
1.7 g/kg for the First National Team, 1.7 g/kg for the Second National Team,
and 1.9 g/kg for Junior National Team, and the energy contribution of proteins
was higher than the recommended 15%. Rhythmic gymnasts should be
encouraged to maintain their ideal weight without great variance from the
health-related guidelines, and coaches should consider not only the body image,
but also the norms relating to body composition in women when determining
ideal weight.

Pesrome

XynoxecTBeHaTa TUMHACTHKa € CIOpPT, B KOHTO ce o0Opblla CrenuasHo
BHHMaHHE Ha JMeTaTa M BBHIIHMS BUJ Ha cbcre3artenkute. Llenrta Ha TOBa
MpoyuBaHe Oellle J1a ce OILEHM MpHeMa Ha XPAaHWUTEIHHU BELIECTBA U TEJIECHUS
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ChCTaB Ha €JIUTHU XYJ0KECTBEHU TMMHACTUYKHU B CPAaBHEHHE C MPEMOPHKUTE 3a
KEHH TUMHACTHUKH. J[BajieceT W enHa OBJIrapCKu EIUTHH CHCTE3aTENKH IO
XyJI0O)KECTBEHA TMMHACTUKA Osixa pasfielieHu B TpU Tpynu: [IspBU HanmoHaICH
otbop, cpemHa BB3pacT 24,2 roauHu; BTopum HamumoHaseH oTOOp, CpemHa
Bb3pacT 17,8; W IOHOLIECKM HalMOHAJEH OTOOp, cpenHa Bb3pacT 12,6.
TenecHuTe Ma3HWHU U MYCKYyJIHaTa Maca 0sxa OLIEHEHHU M0 METO/a Ha KOKHUTE
I'bHKHM U Oelle MPHIOKEH BBIIPOCHUK 3a YECTOTaTa Ha MpueMa Ha XpaHUTEITHH
HPOIYKTH.  MMHACTHUYKHTE MOKa3axa HUCHK MPOICHT TesecHU MasHuan (13,9%
3a MbpPBU HalMOHANIeH 0TOOp, 17,0% 3a BTOpM HarmoHaneH otoop u 15,6% 3a
IOHOIIIECKH HaIlMOHAJIeH OTOOp) M BHUCOK IPOIEHT MYycKyinHa Maca (44,0%,
40,5% u 37,6%) croTBeTHO). Te moaabpskaxa TErI0TO CU OJIU30 JI0 UICATHOTO,
KaKTO € TNPErnopbuaHo OT TPEHBOPUTE, a CJIEAHOTO YpPaBHEHHE Hail-7o0pe
OTrOBapsIle Ha MPENOPbUYUTEITHOTO HJeanHO Terjo: Bucouumna (cm) - 118.
Enepruiinust npuem Oellle MO-HUCHK OT WM3YMUCICHUTE CHEPTUWHU HYXKIH, B
JOITBJTHEHNE KbM HUCKHS MPUEM Ha Ma3HWHH U BbriexuapaTu. OTHOCUTEITHHUSIT
npueM Ha npoteuH € 1,7 g/kg 3a mbpBu HaumoHaneH otoop, 1,7 g/kg 3a BTOpH
HalMoHalieH oT0op u 1,9 g/kg 3a roHoIIeCKH HAIMOHAJTIEH OTOOP, @ EHEPIUIHUAT
IIPUHOC HA TPOTEHHHUTE € IO-BHCOK OT mnpenoppuurennure 15%.
XyA0KECTBEHUTEe TUMHACTHYKH TpsiOBa Ja ObIaT HachpYaBaHU Ja MOAABPKAT
UJCATHOTO CH Terjo 0e3 TOJIMO OTKIOHEHHWE OT 3JIpaBHUTE NPEMNOPBHKH, a
TPEHBOPHUTE, KOTATO OMPENEIAT IIEJEBOTO TETJI0, TPIOBa Ja B3eMaT MpPEIBUJT HE
caMoO HW3rjeAa Ha TsUI0TO, HO M HOPMHTE, CBBP3aHU C TEJIECHHS ChCTaB MpHU
KEHUTE.

12. Kolimechkov S, Castro-Pifiero J, Petrov L, Alexandrova A, The effect of
elbow position on the handgrip strength test in children: validity and reliability
of TKK 5101 and DynX dynamometers. Pedagogy of Physical Culture and
Sports. 2020, 24(5), 240-7. https://doi.org/10.15561/26649837.2020.0504 (Web
of Science, 60/4=15) (Cyma = 170.5)

Abstract

Purpose: One of the most widely applied methods to assess upper-body strength
in children and adolescents is the handgrip strength test. While in adolescents it
has been determined which elbow position, and which type of dynamometer are
most appropriate for achieving the maximal grip strength, in children is still not
clear. Therefore, the purpose of this study was to investigate whether elbow
position and the type of dynamometer affect the handgrip strength in children.
Material: Grip strength was measured by TKK and DynX dynamometers, and
their validity and reliability were also analyzed. A total of 60 children, 6 to 11
years old, participated in this study, and performed the handgrip strength test
with their elbow extended and flexed at 90°. Results: While using the TKK


https://doi.org/10.15561/26649837.2020.0504

dynamometer, grip strength was significantly higher when the test was
performed with elbow extended, in contrast to those obtained with elbow flexed
(14.58+3.04 kg vs 12.97+£2.99 kg, p<0.001 for right, and 14.25£3.05 kg vs
12.61+2.99 kg, p<0.001 for left hand). Likewise, when using the DynX
dynamometer, the difference between the two elbow positions was smaller but
still significant (13.84+3.22 kg vs 13.35+3.01 kg, p=0.035 for right, and
13.35£2.95 kg vs 12.77+2.96 kg, p=0.003 for left hand). Conclusions: Both
dynamometers provided sufficient results in terms of their reliability and the
TKK dynamometer showed to be more valid. Performing the handgrip strength
test with elbow extended appears to be the most appropriate position in order to
obtain maximal results in children

Pesrome

Hesa: EnuH OoT Hall-IIMPOKO MpUJIaraHUTE METOJM 3a OLEHKA Ha cujaTa Ha
ropHaTa 4acT Ha TSJIOTO IPH JIella U IOHOIIY € TECTHT 3a cuja Ha xBata. JlokaTo
Py TOAPACTBAIIUTE € YCTAHOBEHO KOS TO3UIMS HA JIAKbTA WU KOW TUI
JTMHAMOMETHp ca Hal-MOIXO/IAIIN 3a OCTUTaHe HA MaKCUMaJIHa CUJjia Ha XBaTa,
MpU Jelara BCe OIlle TO3W BBIPOC He uicienBaH. llenra Ha ToBa mpoyuyBaHe
Oemie ga ce MpOyYH Jaldu TMO3UIMATAa HA JIAKBTS M BUABT Ha JUHAMOMETbHpA
BIMSAT BbPXY CHJIaTa Ha XBaTa npu Aeua. Marepuan: Cuiata Ha 3axBalllaHe
oeme u3mepena ¢ guHamomeTpu TKK u DynX, xaro TaxHaTa BaJMIHOCT U
HAJICKTHOCT ChINO Osixa aHamu3upanu. O6mo 60 nerna Ha BB3pacT oT 6 1o 11
TOJIMHU y4acTBaxa B TOBA IMPOYYBAHE M M3BBPIIMXA TECTA 3a CUJIAa HA XBaTa C
u3nbHaTa W crpHara Ha 90° B nakbTa pbka. Pesyararm: M3mepBana c
muanamomeTbp TKK, cunmara Ha 3axBamaHe € CHUTHU(DUKAHTHO I10-BHCOKa,
KOraTo TECTHT € U3BbPILIEH C U3IBbHAT JIAKBT, 3a pa3JiuKa OT Ta3M, MOJIyYEHa ChC
crpHaT MakbT (14,58+3,04 kg cpemry 12,97+2,99 kg, p<0,001 3a msicuo u 14,25+
3,05 kg cpemry 12,61+2,99 kg, p<0,001 3a nsaBa pbka). [1o chius HauWH, KOTaTO
ce u3nous3Ba JuHaMoMeTbp DynX, paznukara MexXAy ABETE MO3ULIMHU HA JIAKBTA
Oeme mo-masika, HO Bce omie 3HaumMa (13,84+3,22 kg cpemry 13,35+3,01 kg,
p=0,035 3a gscuo u 13,35+2,95 kg cpemy 12,774+2,96 kg, p=2,96 kg, p=0,035
kg, p=2,96 kg, p=0,035 kg, p=2,96 kg, p=0,035 kg, p=2,96 kg, p=12,77 £ 2,96
kg, p=0,035 kg vs. 0,003 3a nsBa pbka). 3akaouenus: M 1sara nuHaMmoMeThbpa
Ja710Xa 3aJOBOJIMTEIIHU PE3YJITATH MO OTHOIIEHUE HA TSIXHATA HAACKIHOCT, HO
nrnHamoMeTbpbT TKK moka3za mo-Bucoka BanuaHocT. M3BppHIBaHETO Ha TecTa
3a CWJla Ha XBaTa C M3IBbHAT JIAKBT M3IJIEKIA HaM-moaxoAsuiaTa MO3ULMS, 32
MOCTUTHE Ha MAKCUMAIITHU PE3YyJITAaTH MPHU JIelia.



13. Kachaunov M, Lubomir P, Upper body anaerobic power and freestyle
swimming performance, Journal of Physical Education and Sport, 2020, 20(4),
1957-1963. https://doi.org/10.7752/jpes.2020.04265 (Scopus)
https://www.scopus.com/sourceid/19900191849 (60/2=30) (Cyma = 200.5)

Abstract

Most of the official swimming events involve a significant use of anaerobic
energy systems. Therefore, the evaluation of these systems plays an important
role in monitoring in swimming. Various laboratory anaerobic tests have been
described in the literature, but one of the most commonly used in swimming is
the upper body Wingate anaerobic test (WANT). Some of the studies conducted
so far have observed high correlations between the different indicators of WANT
and swimming speed or swimming achievements, and others have observed a
lower or no significant correlations. The participants in this study are 52
swimmers from the Bulgarian Youth National Swimming Team - 15 girls at an
average age of 15.5 + 1.46 years and 37 boys at an average age of 15.9 £ 1.29
years. They performed the upper body WANT with a resistance of 5% of body
weight. As a result, the WANT test parameters correlate significantly with the
swimming achievements, with the highest correlation being observed between
the average power and 50 m freestyle for both sexes- r = -0.788 (p <0.001) for
girls and r = -0.811 (p <0.001) for boys). The observed high correlations allow
us to recommend the test for anaerobic power monitoring in swimmers.

Pesrome

[ToBeueTo OT AMCHMIUIMHUTE B ODUIIMAIHUTE ChCTE3aHUS T10 ITyBaHE U3UCKBAT
3HAYUTEJIHO M3IOJI3BaHE HAa aHaepoOHUTE eHepruiHu cuctemu. CienoBaTenHo
OIIEHKaTa Ha TE3U CUCTEMU UrPac BayKHA POJISl IPU KOHTPOJIa HA TPEHUPOBBYHUS
npolec Npu IUTyBUM. B nuTepaTypara ca ONHMCAHM PA3IMYHU JIAOOPATOPHU
aHaepoOHM TECTOBE, HO €IUH OT HAW-4eCTO M3IMOJI3BAHUTE MPHU TUTYBIH €
anaepoOHusAT Tect Wingate (WanT). Hskxoum ot mnpoBeaenute mgocera
Opoy4BaHUsl ca HaOMIOAaBajdd BUCOKM KOpeNaluu MEXAy pa3IudyHHUTe
nokaszarenu Ha WanT u ckopocrra Ha IUlyBaHE U IUIyBHUTE IOCTYDIKECHUS, a
JIpYTH 0TOENSA3BAT MO-HUCKHU WM HUKAKBU 3HAYUMH KOpPENaluu. Y YaCTHUILIUTE B
TOBa TMpoyuBaHe Osxa 52-ma miyBlu oT bbiarapckusi MiafeXKu HalMOHAJICH
otOop 1o TuTyBaHe — 15 Momu4era Ha cpeiHa Bu3pact 15,5 £ 1,46 ronunau u 37
Mom4eTa Ha cpeaHa Bb3pact 15,9 = 1,29 rogunu. Te m3mbanuxa WanT Ha
ropHaTa 4acT Ha TSJIOTO CbC CBIPOTHBJIEHHE OT 5% OT TEJIECHOTO TETJIO.
[Tapamerpure Ha Tecta WanT kopenupar 3HAYMTEIIHO C IOCTHXKEHUATA Ha
W3CIIEBAHUTE JIMIIA B CBHCTE3aHMATA, KATO Hal-BUCOKAa KOpeJauus ce
Ha0JII0/laBa MEXIy CpeqHaTa MOIIHOCT M MOCTXeHusita Ha 50 M cBoOoneH
CTHJI 3a JBaTa mnoJja - I = -0,788 (p <0,001) 3a momuuera u r = -0,811 ( p <0,001)



3a Momuera). HabOmiogaBaHuTe BHCOKM KOpeNalMk HHU IO3BOJIABAT Ja
npernopbuaMe M3Moii3BaHeTo Ha Tecta Wingate 3a ropHara gacT Ha TSUIOTO 3a
MOHHUTOPHHT Ha aHaepoOHa MOIIHOCT MPH TUTYBLIH.
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1. Alexandrova A, Georgieva A, Petrov L, Tsvetanova E, Kirkova M,
Comparative study of alloxan effects in copper-loaded and iron-loaded rats: lipid
peroxidation, protein oxidation, proteasome and antioxidant enzyme activities.
Central  European Journal of Biology, 2006, 1(2), 235-248.
https://doi.org/10.2478/s11535-006-0013-7; (Scopus)
https://www.scopus.com/sourceid/4800152309 (60/5 = 12)

Abstract

The in-vivo effects of alloxan on protein oxidation and lipid peroxidation, as
well as on proteasome and antioxidant enzyme activities in liver and kidney of
copper-loaded and iron-loaded rats, were studied. In control animals, a single
alloxan dose (120 mg/kg, i.p.) increased blood-glucose concentration at the 24th
hr and 48th hr and, especially, on the 5th day. For these periods of alloxan
action, no changes in lipid peroxidation and antioxidant enzyme activities were
found; only a slight increase of carbonyl content and strong increase of trypsin-
like proteasome activity in rat liver on the 5th day was observed. Five days after
alloxan injection, the blood-glucose concentration in iron-pretreated rats was
similar to that of the controls. However, it was significantly lower in copper-
pretreated animals; hence, insulin-mimetic action of copper might be suggested.
The lower proteasome activity, measured in liver of copper-pretreated diabetic
rats is probably due to a potential copper-chelating ability of alloxan. The
present results showed that the action of alloxan was different in copper- and
iron-pretreated rats. Analogous studies, using pretreatment with other metals,
would contribute to a further elucidation of the role of different metals in
diabetes development, especially in regions with environmental metal
contamination.
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Pesrome

WzcnenBanm ca in VIVO edektuTe Ha alOKCaH BBPXY OKHCICHHETO Ha
NPOTEUHUTE W JIMMUIHATA TMEPOKCUIAIMS, KAaKTO UM BBPXY aKTUBHOCTTAa Ha
MPOTEa30MHUTE U AaHTHOKCUJAHTHHUTE €H3UMHU B YepHHUS Ipo0 u ObOpenute Ha
OOpEeMEHEHHU C MEJ U KeJsA30 TUIbX0oBe. [Ipyu KOHTPOIHUTE KUBOTHH, CAMHUYHA
no3a anokcad (120 mg/kg, i.p.) moBHIIaBa KOHIICHTpANMITa Ha TIIFOKO3aTa B
KpbBTa Ha 24-us u 48-us yac U 0coOCHO Ha S5-us JeH. 3a Te3W Mepuoau Ha
JeiiCTBUE Ha aJIOKCaHa HE ca OTKPUTH MPOMEHH B JIMIUHATA TEPOKCHIAIMS U
aKTUBHOCTTa HA AaHTUOKCHJIAHTHHUTE €H3UMH, Hal0llloJaBa ce caMoO JIeKO
MOBUIIABAHE HA CHIBPKAHMETO Ha KapOOHWIM M CHJIHO TIOBHIIABaHE Ha
TPUIICUH-TI0JJOOHATa MPOTEa30MHA aKTUBHOCT B YEpHUS ApoO Ha IUTbX HA S5-us
neH. [ler AHM cien MHKEKTUPAHETO HA aJJOKCaH, KOHIEHTpalusATa Ha IIII0K03aTa
B KpbBTa IpHU IUIBXOBE, TPETUPAHU C JKEIS30, € MOoAOOHAa Ha Ta3u Ha
KOHTpoJIuTe. BbIpeku TOBa, TS € 3HAUUTEITHO IO-HUCKAa MpPH KUBOTHHU,
TPETUpPAHH C MEMd; CJEeIOBAaTEIIHO MOXE Ja C€ MPEANONOXKUA HWHCYIMHO-
MHMETUYHO JAeucTBHE Ha Meara. llo-Huckara mnpoTea3oMHa aKTUBHOCT,
M3MepeHa B 4epHus Apod Ha quabeTHU IUTbXOBE, TPETUPAHH C MEJI, BEPOATHO Ce
IBJDKM Ha TOTEHIMANHATA CIIOCOOHOCT Ha alloOKCaHa 3a XeJaThpaHe Ha MeEATa.
HacrosmuTe pe3ynrtatu mokas3Bart, 4e ACHCTBUETO Ha aTOKCAaHA € PAa3IUYHO MPU
MpeIBAPUTEIHO TPETUPAHH C MEO U JKEIA30 IUTbXOBE. AHAJIOTMYHU
MpOyYBaHUs, U3MOJI3BAIIM TpeaBapuTesiHa 00paboTka C Apyrd MeTaiu, Ouxa
JOTIPUHECIIM 3a MO-HATaTHIIHO U3ACHSABAHE HA POJISITA HA PA3IMYHUTE METAlU B
pa3BUTHETO Ha aAuabeTa, OCOOEHO B PETMOHHM ChC 3aMBPCABAHE C METAIU B
OKOJIHaTa cpeja.

2. Alexandrova A, Petrov L, Kessiova M, Kirkova M, In vitro effects of
alloxan/copper combinations on lipid peroxidation, protein oxidation and
antioxidant enzymes. Acta Biologica Hungarica. 2007, 58(4), 359-367.
https://doi.org/10.1556/ABi01.58.2007.4.3 (Scopus)
https://www.scopus.com/sourceid/12453 (60/4=15) (Cyma =27)

Abstract

The in-vitro effects of alloxan and the product of its reduction dialuric acid
(alone or in combination with copper ions) on lipid peroxidation, carbonyl
content, GSH level and antioxidant enzyme activities in rat liver and kidney
have been studied. The effects of Cu2+/alloxan and Cu2+/dialuric acid were
compared with those of Fe3+/alloxan and Fe3+/dialuric acid. Unlike alloxan,
dialuric acid increased liver and kidney lipid peroxidation; similar effects were
registered in the presence of Fe3+. In the presence of Cu2+/dialuric acid, the
lipid peroxidation was strongly inhibited and vice versa — the liver protein
oxidation was increased. Alloxan and dialuric acid, as well as their combinations
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with Fe3+ had no effect on the total GSH level. Both substances did not affect
the Cu2+-induced changes in GSH level, glucose-6-phosphate dehydrogenase
and glutathione reductase activities. In contrast, Cu2+ had no effect on dialuric-
acid induced changes in glutathione peroxidase and superoxide dismutase
activities. The present in vitro results, concerning the metal dependence of the
effects of alloxan and dialuric acid, are a premise for in vivo study of alloxan
effects in metal-loaded animals.

Pesrome

[Tpoyuenu ca in Vitro eekTUTE Ha aJIOKCaHA U MPOJIYKTa OT HEroBaTa PeayKIIHs
JUaTypoBa KHUCEIMHA (CaMOCTOSITENIHO WJIM B KOMOHWHAIMA C MEJIHM HOHM)
BHPXY JIMIIUJHATA TEPOKCHUIIALUS, CHhAbPKAHUETO HAa KapOOHUIIM, HHUBOTO Ha
GSH u anTHOKCHIaHTHATA €H3UMHA aKTUBHOCT B YepHUA 1pod u ObOpenuTe Ha
mwibxoBe. Edexture ma Cu?'/anoxcan m Cu?'/nmanypoBa KucenuHa 0sxa
cpaBHeHH ¢ Te3u Ha Fe¥'/anokcana n Fe®'/muanypunoBa xucennna. 3a pasiuka
OT aJlOKCaHa, JUANTypoBaTa KHCEIMHA MOBUIABA JMIHUIHATA TEPOKCUAANS B
yepHust Apod u ObOpenuTe; mogoOHN ePEKTH ca PETUCTPUPAHUA B TPUCHCTBUETO
na Fe**. B npucscteuero na Cu®'/mmanypoBa KucenuHa, JMOMAHATA
NEePOKCUIAIMS € CHWIHO WHXMOMpaHa u oOpaTHO — OKHMCJICHHETO Ha
YepHOAPOOHUTE MPOTEHUHH CE€ MOBUINIABA. AJIOKCAaHBT U AMATypoBaTa KUCEIHHA,
KAKTO U TeXHHTe KoMOuHauuu ¢ Fe®" He okasar BiusHHE BEPXY OOIIOTO HHBO
na GSH. U nsere Bemectsa He mosiusBaT Cu?’-MHIyLUpaHUTE IIPOMEHHU B
HuBoTo Ha GSH, akTMBHOCTTa Ha TJIOK030-6-hocdar nexuaporeHasara u
rIyTaTuoH pepykrazata. O6patno, Cu?* HaMma eeKT BEPXY MHIYLHMPAHUTE OT
JUaTypoBaTa KUCEJIMHA MPOMEHHU B aKTUBHOCTUTE Ha TIIyTATHOH MEPOKCHIa3aTa
U CyNepoKcHaaucMyTa3ata. HacrosimuTe IN VItro pe3ynratd, OTHACSIIU Ce J0
3aBUCUMUTE OT MeTaju e(EeKTH Ha ajJoKCcaHa M JUalypoBaTa KHCEJIMHA, ca
IpEIrnocTaBKa 3a iN VIVO m3cienBaHe Ha e()EeKTUTE HA aJIOKCAaHA MPH KUBOTHH,
00peMEeHEHU ¢ METAJIH.



3. Kirkova M, Kesiova M, Konstantinova S, Alexandrova A, Petrov L,
Tsvetanova E, Todorov S, In vivo effects of amtolmetin guacyl on lipid
peroxidation and antioxidant defense systems in different models of
gastrointestinal injury. Autonomic and Autacoid Pharmacology, 2007, 27(1), 63-
70. https://doi.org/10.1111/j.1474-8673.2006.00390.x (Scopus)
https://www.scopus.com/sourceid/37697 (60/7=8.5) (Cyma = 35.5)

Abstract

1 The in vivo effects of the non-steroid anti-inflammatory drug (NSAID)
amtolmetin guacyl (AMG) on lipid peroxidation (LP) and on antioxidant
enzyme and non-enzyme defense systems were investigated in models of
stomach and colon damages, induced by other NSAIDs, by ethanol or by 2,4,6-
trinitrobenzenesulfonic acid (TNBS).

2 Indomethacin increased LP, glutathione peroxidase (GSH-PX) and glucose-6-
phosphate dehydrogenase (Glu-6-P-DH) activities and decreased glutathione
levels in gastric mucosa. Pretreatment with AMG normalized some of the
parameters affected by indomethacin.

3 Treatment of rats with ethanol for 0.5 h led to a decrease in glutathione levels
as well as activities of glutathione reductase and Glu-6-P-DH in gastric mucosa.
AMG, administered 0.5 h before ethanol, limited the adverse actions of ethanol.

4 Amtolmetin guacyl failed to abolish the TNBS-induced changes in the
followed-up parameters in colon mucosa and liver, but additional alterations (as
with tolmetin) were not observed.

5 The beneficial profile of AMG in the various experimental models of free
radical-induced damage investigated in this study suggests the possibility that
this drug might possess antioxidant activity.

Pesrome

1 In vivo edekTuTe HAa HECTEPOUTHOTO MPOTUBOBB3MATUTEIHO JIEKAPCTBO
(HCIIBJI) amtonmetus ryanui (AMG) Bepxy aunuanara nepokcuganus (LP) u
AHTUOKCUJAHTHUTE €H3UMHHU U HECH3UMHU 3alIUTHU CUCTEMU Osixa M3CIIeIBAHU
B MOJIEJIM Ha YBPEXKJIAHUS HAa CTOMaxa U Je0esIoTo YepBO, UHIYIIUPAHU OT APYTH
HCIIBJI, ¢ eranou unu ¢ 2,4,6-tpunutpoOen3encyindonona kucenuHa (TNBS).

2 WNupomeranuua noBuiiaBa LP, akTuBHOCTTAa Ha TIIyTaTMOH NEPOKCHIA3aTa
(GSH-PX) u rmoko30-6-hochar mexuaporenaszara (Glu-6-P-DH) u Hamanssa
HUBAaTa Ha TJIyTaTHOH B CTOMAIlTHATA JUTaBuia. [IpeaBapuTeIHOTO TpETUPAHE C
AMG HOpManu3upa HIAKOU OT MapaMeTPUTE, MIPEAU3BUKAHU OT UHIOMETAIINHA.
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3 TpermpaHeTo Ha TUTBXOBE C €TaHON B IpoabbkeHue Ha 0,5 yaca Bomu 10
HaMaJIIBaHE HAa HHUBATa Ha TJIyTaTHOH, KaKTO M aKTUBHOCTTA HAa TJIyTATHOH
penykrazata u Glu-6-P-DH B cromammnara nurasuma. AMG, mpunoxen 0,5
Jaca Mpey €TaHoJIa, orpaHuYaBa HEOJATOMPUATHUTE MY JACHCTBUSI.

4 Amtolmetin guacyl He mpemaxBa mnpenusBukaHute oT TNBS npomenu B
IIPOCJIENABAHUTE MIAPAMETPH B YEpHUS Apo0 M JIUraBHIATa Ha AeOeI0TO 4epBO,
HO JOIMBJIHUTEIHU MPOMEHH (KaKTO MPH TOJIMETHH) He 0s1Xa HaOI0JaBaHu.

5 bnaronpusatausar npoguin Ha AMG B pazIu4yHUTE €KCIEPUMEHTAIIHU MOJEIN
Ha YBpEXJaHE, MPEIU3BUKAHO OT CBOOOJHMUTE paJMKaIM, U3CJIEIBAaH B TOBA
OpOy4YBaHE, NpeArnojiara Bb3MOXKHOCTTA TOBAa JIEKApCTBO Ja NPUTEXkKaBa
AHTUOKCUJIAaHTHA aKTUBHOCT.

4. Alexandrova A, Petrov L, Georgieva A, Kirkova M, Kukan M, Effects of
proteasome inhibitor, MG132, on proteasome activity and oxidative status of rat
liver. Cell Biochemistry and Function, 2008, 26(3), 392-398.
https://doi.org/10.1002/cbf.1459 (Web of Science, Scopus)
https://www.scopus.com/sourceid/16940 (60/5=12) (Cyma = 47.5)

Abstract

In vivo effects of N-benzyloxycarbonyl (Cbz)-Leu-Leu-leucinal (MG132) on
chymotryptic-like (ChT-L), tryptic-like, and post-glutamyl peptide hydrolytic-
like proteasome activities, protein oxidation, lipid peroxidation (LP), glutathione
(GSH) level, as well as on the activity of antioxidant enzymes (superoxide
dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-Px), and
glutathione-reductase) in the rat liver were studied. The possibility of MG132
provoking the formation of free oxygen radicals was also assayed in primary
hepatocytes. The following results were obtained: (1) In vivo, MG132 did not
change the spontaneous LP, but increased Fe-induced LP and the amount of
oxidized proteins; it decreased the GSH level in liver. From the proteasome
activities studied in liver cytosol only ChT-L activity was significantly
decreased after MG132 administration. Furthermore, MG132 increased
antioxidant enzyme activities of SOD, CAT, and GSH-Px. (2) In vitro, MG132
increased free radical oxygen species in hepatocytes; this effect disappeared in
the presence of CAT or mannitol. In conclusion, since nowadays proteasome
inhibitors are entering into the swing of laboratory and clinical practice, the
present data could provide useful information for MG132 action. Consequently,
future in vivo experiments with MG132 could highlight the possibility of its use
at different pathological conditions.
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Pesrome

bsixa nzcneaanu in Vivo edektute Ha N-OeH3mnokcukapoormi (Cbz)-Leu-Leu-
nesiuHan (MG132) Bepxy xumotpunicud-nogo0Hu (ChT-L), TpuncunoBu moct-
[IyTaMWI MENTUAHU XUJIPOJIUTUYHHA MPOTEA30MHU aKTUBHOCTH, OKHUCIISIBAHE Ha
npoTteuHu, aunuaHa nepokcuaanus (LP), nuBo Ha rimytatuona (GSH), kakto u
BbpPXY AKTUBHOCTTa Ha AHTHOKCHUJAHTHUTE E€H3UMHU (CYNEpPOKCHI AUCMYyTasa
(SOD), karanaza (CAT), rmyratuon nepokcuaaza (GSH-Px) u rmyTaTuoH-
peaykTasa) B uepHus Apob Ha mirbxose. Bpamoxknocrra MG132 na nmpoBokupa
o0pa3zyBaHETO Ha CBOOOJHM KHCIIOPOJHU pavKalld ChIIO Oellle aHaIu3upaHa B
ObpBUYHH XematouTh. [loaydenu ca ciequute pesyararu: (1) In vivo, MG132
HE IMpoMeHs crnoHtaHHara LP, HOo yBenmmuaBa Fe-unpyuupanara LP wu
KOJIMYECTBOTO HA OKHCICHUTE MPOTEUHU; HamaisiBa HUBOTO Ha GSH B uepHus
npo6. OT u3cneABaHUTE MPOTEA30MHH AKTUBHOCTH B YEPHOJAPOOHUS LIUTO30J
camo ChT-L akTUBHOCTTA € 3HAYMTEIHO HaMaJIeHa ciiej| nmpujarane Ha MG132.
OcBen ToBa, MG132 moBuiiaBa aHTHOKCHJAHTHAaTa €H3MMHA aKTUBHOCT Ha
SOD, CAT u GSH-Px. (2) In vitro, MG132 yBenmu4aBa KHCIOPOIHHTE
CBOOO/IHU paJMKaJIHU B XENATOIUTUTE; TO3U €(EKT Ce U34Ye3Ba B MPUCHCTBUETO
Ha CAT wmm wmanuton. B 3akirodyeHue, TbU Karo B JHEIIHO BpEME
MPOTEa30MHUTE MHXUOUTOPU HABIM3aT B JiabopaTopHaTa W KIMHUYHATA
MpaKkTUKa, HACTOSAIIUTE JaHHU OuXa MOrJdM Ja NPEeAoCTaBAT IOJe3HA
uHbopMmalus 3a aeictBueTto Ha MG132. CremoBarenno, Obaemnure inN Vivo
ekciepuMenT ¢ MG132 Ouxa MOTIIM J1a M3SCHAT BB3MOKHOCTTA 32 HETOBOTO
U3MOJI3BAHE MPU PA3JIMYHU MATOJIOTHYHH ChCTOSTHUSI.

5. Tzvetanova E, Pavlova A, Alexandrova A, Nenkova G, Petrov L, Kirkova
M, Girchev R, Naydenova E, Are nociceptin(1-13)NH2 and its structural
analogue [ORN(9)]nociceptin(1-13)NH2 able to affect brain antioxidant status
in control and kainic acid-treated rats? Cell Biochemistry and Function. 2009
Jun, 27(4), 243-50. https://doi.org/10.1002/cbf.1566 (Web of Science, Scopus)
https://www.scopus.com/sourceid/16940 (60/8=7.5) (Cyma = 55)

Abstract

In-vivo effects of nociceptin (N/OFQ(1-13)NH;) on the levels of lipid
peroxidation and cell enzyme (superoxide dismutase, glutathione peroxidase and
glutathione reductase) and non-enzyme (glutathione) antioxidants in brain of
control and kainic acid-treated rats were studied. N/OFQ(1-13)NH, effects were
compared with those of its structural analogue [Orn°JN/OFQ(1-13)NH,. Kainic
acid (25 mg, i.c.v) increased the lipid peroxidation (4 and 24 h after kainic acid
treatment) and decreased the glutathione level (1 h after kainic acid injection).
We failed to find, any changes in antioxidant enzyme activities, independently
of the time of kainic acid treatment. At the background of kainic acideffects,
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N/OFQ(1-13)NH2 and [Orn®] N/JOFQ(1-13)NH,, injected 30 min before kainic
acid, had no effects on all parameters, tested in brain. In addition, the
neuropeptides did not change the antioxidant status in brain of control animals.
It might be concluded that N/OFQ(1-13)NH, and [Orn9]N/OFQ(1-13)NH; have
neither pro- nor anti-oxidant activity.

Pesrome

bsixa n3cnensanu in Vivo epextute Ha HommuenTHH (N/OFQ(1-13)NH2) Bepxy
HUBaTa Ha JIMMHJIHATA TEPOKCUIAIUS U KICThUHUTE EH3UMHU (CYNEpPOKCHUJ
JUCMYyTa3a, TIIYTaTHOH TEPOKCHa3a W TIIYTaTHOH pEIyKTa3a) M HEECH3UMHHU
(TIyTaTHOH) aHTHOKCHUIAHTH B MO3bKa Ha KOHTPOJHHM M TPETHpPaHU 1.C.V C
KanHOBa KucenuHa 1ibxoBe. Edexture Ha N/OFQ(1-13)NH, 6sixa cpaBHeHH ¢
Tesu Ha HeroBus crpykrypeH anamor [Om°]N/OFQ(1-13)NH,. Kaunoara
kucenuHa (25 mg, i.c.v) MoBUIlIaBa JIMIIKMHATA Iepokcuaanus (4 u 24 yaca cien
TPETUPAHETO C KaMHOBA KHUCEIMHA) U HaMajsiBa HUBOTO Ha riyTatnoHa (1 uac
Cliel MHKeKTHPaHe Ha KanHOBa KKcelnHa). He ycnsxme 1a oTKpueM mpoMeHH B
aKTUBHOCTTa Ha AHTHOKCHUIAHTHUTE CH3WMH, HE3aBHCUMO OT BPEMETO Ha
TpeTUpaHe C KauHoBa kucenuHa. Ha ¢ona Ha edexkrure Ha KaumHOBaTa
xucemuna, N/OFQ(1-13)NH, u [Om°]N/OFQ(1-13)NH,, umxextupanu 30
MUHYTH TIPEIN KaWHOBATa KUCENMHA, HIMAT €()eKT BbPXY BCHUKH W3CIICIBAHH B
MO3bKa TMapaMeTpu. B  jJombiaHEeHWE, HEBPONENTUIUTE HE MPOMEHAT
AHTUOKCUJAHTHUSI CTaTyC B MO3bKa HAa KOHTPOJHHUTE >KMBOTHH. Moke na ce
sakmoun, ue N/OFQ(1-13)NH2 u [Orm9]N/OFQ(1-13)NH2 HsamaT HUTO mpo-,
HUTO aHTUOKCHJIAaHTHA aKTUBHOCT.

6. Petrov L., Tzvetanova E, Pavlova A, Alexandrova A, Zamfirova R, Kirkova
M, Todorov S, In-vivo effects of nociceptin and its structural analogue [Orn9]
nociceptin on the antioxidant status of rat blood and liver after carragenan-
induced paw inflammation. Central European Journal of Medicine, 2010, 5(1),
123-131. https://doi.org/10.2478/s11536-009-0117-3 (Scopus)
https://www.scopus.com/sourceid/4800152309; (60/7=8.5) (Cyma = 63.5)

Abstract

The production of reactive oxygen species (ROS) in cells is well balanced with
their elimination by the antioxidant defense system. This balance is essential for
maintenance of physiological conditions, and its disturbance (oxidative stress)
has been suggested as a potential pathogenic mechanism in a variety of diseases,
accompanied by inflammation. In this study, the in-vivo effects of nociceptin
(N/OFQ(1-13)NHy) and its structure analogue [Orn°JN/OFQ(1-13)NH, were
studied on markers of oxidative stress in erythrocytes and liver of rats 4 hours
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after subplantar administration of carrageenan (CG) (1%, 100 ul) in the right
hind paw. A considerable inflammatory oedema of the paw was observed. CG
did not change blood haemoglobin content, hematocrit value, glutathione level
and antioxidant enzyme activities in the erythrocytes, but there was an increase
in lipid peroxidation. In liver, CG-induced imbalance was manifested by an
increase in lipid peroxidation and a decrease in glutathione level. Both peptides
(20 pg, i.p.), when administered alone, had no effect on all parameters tested.
When either [Orn°]N/OFQ(1-13)NH, or N/OFQ(1-13)NH, was injected
simultaneously with CG or 15 minutes before it, they did not affect the CG-
induced changes in the antioxidant status of the erythrocytes and liver. Our
results suggest that the peptides tested did not play a role in the free radical
processes that accompany CG-induced paw inflammation.

Pesrome

[Ipon3BOACTBOTO Ha peakTUBHHM KHciIopoaHu pamukanu (ROS) B kierkute e
no0pe OamaHCUpPaHO C TSAXHOTO €IMMUHUPAHE OT aHTUOKCHUJAHTHATa 3allUTHA
cucteMa. To3u OanmaHC € OT CHIIECTBEHO 3HAYEHHE 3a MOJJAbpKAaHE Ha
(PU3HOJOTUYHUTE CHCTOSHUSA U HETOBOTO HapylleHue (OKCHIATHBEH CTpEC) ce
MpeAnojara KaTo IOTEHUUAaJeH NAaTOTeHEH MEXaHW3bM MpU  Pa3IndHU
3a0onsBaHusA, TpPUAPY)KEHHM OT Bb3NaleHue. B ToBa mnpoyuBane Osxa
u3cnensanu in Vivo edekture Ha HomumuenTuH (N/OFQ(1-13)NH2) u HeroBus
crpykryper  amanor  [Orn®]N/OFQ(1-13)NH, BBpxy Mapkepure Ha
OKCHJIaTUBHUS CTPEC B €PUTPOLIUTUTE U YEPHHUS OO Ha IUTbXOBE 4 yHaca cieq
cyOmnanTapao npmioxenue Ha kapareHan (CG) (1%, 100 ul) B nscHara 3amHa
mara. HaOmromaBa ce 3HauWTelleH BBh3OalUTEeH OTOK Ha jamara. CG He
OPOMEHSI ChIBPKAHUETO Ha XEMOIJIOOMH B KpbBTA, CTOMHOCTTAa Ha
XEMaTOKPHUTA, HUBOTO HA IIIyTATHOH M AHTUOKCUJAHTHATa €H3UMHA aKTUBHOCT B
EpPUTPOLIUTUTE, HO C€ HAaOII0[aBa MOBMILIABAHE HA JUNMAHATA Nepokcuaalus. B
yepaust Apo6, CG-uHaynupan aucOanaHC ce MpOosiBSIBa 4Ype3 MOBUIIABAHE Ha
JUNUAHATa TEPOKCHIALMsS M HamalsiBaHE Ha HUBOTO Ha TiiyTaTHoH. M nBata
nentunaa (20 ug, 1.p.), IPUIOKEHH CAMOCTOSITEIHO, HIMAT €(DEeKT BbPXY BCUUKU
tectBanu napamerpu. Koraro [Om®]N/OFQ(1-13)NH, umu N/OFQ(1-13)NH;
0sixa uHXKeKkTHpaHu egHoBpeMeHHO ¢ CG unu 15 MuHyTH npeau Hero, Te He
nopiausixa Ha CG-MHAyUMpaHUTE MPOMEHM B AHTHOKCHIAHTHHS CTaTyC Ha
EpUTPOLIUTU U uYepeH ApoO. Hammre pesynraTu mpeamnosarar, 4e TECTBAHUTE
NeNTUAW HE WIrpasT poJii B MPOIECUTE Ha CBOOOJHUTE paIUKaIH, KOUTO
cbbTCTBAT CG-MHAYLIMPAHOTO Bb3NAJICHHUE HA JIAITUTE.



7. Yakimov L, Tsvetanova E, Georgieva A, Petrov L, Alexandrova A,
Assessment of the Oxidative Status of Black Sea Mussels (Mytilus
Galloprovincialis Lamark, 1819) From Bulgarian Coastal Areas with
Introduction of Specific Oxidative Stress Index. Journal of Environmental
Protection and Ecology, 2018, 19(4), 1614-1622. (Web of Science, Scopus)
https://www.scopus.com/sourceid/12400154728 (60/5=12) (Cyma = 75.5)

Abstract

Traditionally, the risk assessment of pollution and changes in marine ecosystems
was based mainly on physicochemical analysis of environmental samples or
contents of pollutants in sentinel marine organisms while the specific biological
effects on the organisms themselves remained underestimated. More recently, a
number of biomarkers and also multi-biomarker approaches were used to assess
ecosystem health and identify impacts of environmental stress on organisms.
The aim of the present study was to estimate the pro/antioxidant status in the
gills, hepatopancreas and foot of specimens of M. galloprovincialis from
different sites of the Bulgarian Black Sea coastal area by assessment of lipid
peroxidation, glutathione levels and the activities of antioxidant enzymes
catalase, superoxide dismutase, and glutathione peroxidase, as well as the
glutathione reductase and glucose-6-phosphate dehydrogenase. All tested tissues
were susceptible to oxidative stress (OS). The studied indicators varied among
organs and sites. In order to estimate the overall effect of the marine
environment on the studied mussels we constructed a Specific Oxidative Stress
index (SOS) which is based on a new algorithm for interpreting the OS
biomarkers. The proposed methodology can be successfully used to screen the
state of the coastal marine environment using M. galloprovincialis as indicator.

Pesrome

TpanuuuoHHO, OLIEHKAaTa Ha PUCKa OT 3aMbpCSiBaHE M MPOMEHH B MOPCKHUTE
€KOCHUCTEMHU CE€ OCHOBaBa IIABHO Ha (M3MKO-XMMHMYEH aHaIW3 Ha MpoOH OT
OKOJIHATa Cpella WIH ChAbPKAHUETO HA 3aMbPCUTENIM B KOHTPOJIHUTE MOPCKU
OpraHu3MH, JOKaTO CHEeUUPUUYHUTE OHOJOTMYHH €(PEeKTH BBPXYy CaMHUTE
OpraHu3MH oOcTaBaT cjiabo mnpoyyeHu. ChbBCeM HACKOpPO Osixa HU3MOJI3BaHU
penuiia GMoMapKepH, KakTo U MOAXO0IM ¢ MHOKECTBO OMOMapKepH 3a OIleHKa Ha
CBhCTOSTHUETO Ha €KOCHCTEeMaTa U UIeHTU(GUIIMpaHe Ha BBb3ACHCTBUITA OT cTpeca
oT (pakTOpU Ha OKOJHaTa cpela BbpXy opraHuzMute. llenra Ha HACTOALIOTO
u3Cle/BaHE € Jla C€ OIEHM NPO/aHTHOKCHJIAHTHHUS CTaTyC B XpUIIETE,
XemaTolaHKpeaca U Kpak Ha exzemriuisipu oT M. galloprovincialis ot paznuyau
MecTa Ha OBITapCcKOTO YEPHOMOPCKO KpanOpexue, upe3 OleHKa Ha JTUMUAHATa
MEPOKCUAAIMS, HUBAaTa Ha IJIYyTaTHOH M AKTUBHOCTTA HA AHTHUOKCUJAAHTHUTE
€H3MMU KaTajlaza, CyNepoKCUJ AUCMYyTa3a U INIyTaTHOH MEPOKCHa3a, KaKTo U
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TIIyTaTHOH PEIyKTa3a U TIII0K030-6-docdar mexuaporeHaza. Bcuuku tecTBaHn
ThKaHU ca NMOAATIMBU Ha okcuaaTuBeH ctpec (OS). M3cnenBanure nokasarenu
BapupaT CIIOpEe]l OPTaHUTE U MecTaTa Ha OOWTaBaHE HA MHUJIWTE. 3a J1a Ce OIICHU
ISUIOCTHUAT €(eKT Ha MopcKaTa cpela BBPXY H3CICIBAHUTE MUAN, HHE
ChCTaBUXME HHAEKC Ha cnenuduueH okcuaatuBeH crpec (SOS), koiTto ce
OCHOBaBa HAa HOB AJITOPUTHM 3a MHTEpHpeTupaHe Ha Ouomapkepute Ha OS.
[IpenyioxxkeHaTa METOMOJIOTHS MOYKE YCIEITHO J1a C€ M3IMOJ3Ba 32 CKPUHHUHT Ha
ChCTOSTHUETO Ha KpalOpekHaTa MOpcKa cpena, KaTo ce wu3moi3Ba M.
galloprovincialis KaTo HHAUKATOP.

8. Petrov L, Penov R, Kolimechkov S, Alexandrova A, Physiological and
biochemical changes after a programmed kumite in male Shotokan karate
practitioners. Archives of Budo Science of Martial Arts and Extreme Sports,
2018, 14, 171 - 178. (Web of Science) (60/4=15) (Cyma = 90.5)

Abstract

In recent years, physiological testing in karate has been focused on the specific
characteristics of this sport. Some of the tests in karate have their intensity close
to competitive bouts, but do not simulate competitive conditions, while other
tests simulate a competitive workload, but their intensity is not pre-determined.
The aim of this study was to create a model of programmed kumite, which
includes the techniques most often used in competitions, and which has a pre-
determined intensity close to that employed under competitive conditions. This
study included 14 men (18-29 years old), who were members of the Bulgarian
national team in Shotokan karate, competing in the kumite discipline. The study
was conducted in two stages: 1) in competitive conditions during the National
Championships, when capillary blood lactate concentration was determined after
each bout; 2) in training conditions when the programmed kumite was
performed. Heart rate was registered, and blood lactate concentration was
determined before and after the programmed kumite. The lactate concentration
increased progressively in each bout under competitive conditions. After
performing the programmed kumite, the lactate concentration did not differ
significantly from the one after the first bout in competition, and heart rate
remained nearly constant throughout the workload with a mean heart rate of
168.7 bpm. The programmed kumite model has an intensity which is close to
bouts under competitive conditions and can be used as a specific pre-
competition test in the conditioning preparation of karate practitioners.



Pesrome

[Ipe3 mocneaauTe TOAUHU (PU3NOJIOTHYHUTE TECTOBE B Kapare ca (OKyCHUPaHH
BBPXY CHECMU(PUIHUTE XAPAKTEPUCTUKH HA TO3U CIOPT. Hskom OT TectoBeTe B
KapaTe uMaT HMHTEH3MBHOCT, OJIM3Ka JO0 CbCTE3aTCIHUTE CXBAaTKH, HO HE
CUMyJIUpaT CbCTE3aTEJIHUTE YCJIOBUS, JOKATO JPYrd TECTOBE CHUMYJIHPAT
ChCTE3aTEITHUTE TEXHHWKH, HO TSIXHATa WHTCH3UBHOCT HE € TIPEIBAPUTEITHO
ompenenena. llenta Ha TOBa wH3cienBaHe Oemie Jga ce Ch3Aane MOJAET Ha
IPOrpaMUPaHO KYMHUTE, KOMTO BKJIIOYBA TEXHUKUTE, KOUTO CE M3MOJI3BAT Hail-
YeCTO B ChCTE3aHUs, M Ja MMaT MPEABAPUTEIIHO OIpe/esieHa MHTEH3WBHOCT,
0JIM3Ka 10 Ta3u B ChCTE3aTEIHU yClIOBUA. TOBa MpoyyBaHe BKIOYBA 14 Mbxke
(18-29 roaunHM), WieHOBE Ha OBJITapCKUS HAIMOHAJIEH OTOOp IO IIOTOKaH
KapaTe, cbCTe3aBallld Cce€ B JUCHUIUIMHATa Kymute. HM3cnenBanero Oere
IPOBEICHO Ha JBa eTama: |) B CbhCTE3aTeNHW YCJIOBHS 1O BpeMEe Ha
HarnnonanHoTO mTBPBEHCTBO, KOTATO Cje€d BCEKU JIBYOOMl ce ompeaesns
KOHIICHTpAIMATa Ha JaKTaT B KamusipHaTa KPbB; 2) B TPCHUPOBHYHH YCIIOBHSI,
MIPU U3ITBITHEHUE HA TPOTPaMUPAHOTO KyMuTe. berre peructpupana chpaeyHaTa
YEeCTOTa U C€ ONpEAeIIsIIIe KOHIEHTPAIMATA Ha JJAaKTaT B KPbBTa MPEAU U ClE]
MPOTrpaMUpPaHOTO KymuTe. KOoHIIEHTpanusTa Ha JIAKTaT HapacTBa MPOTPECUBHO
BbB BCEKM [JBYOOW mpH cbCcTe3aTeaHH YycinoBud. Cnen W3NbIHEHHWE Ha
MPOTPaMHUPAHOTO KYMHUTE, KOHILIEHTpalMsATa Ha JAKTaT HE Cce€ pasjinyaBa
3HAUUTEITHO OT Ta3u clieJl IbPBHUS JABYOOM B CHCTE3aHUETO, a ChbpJedyHaTa
YeCTOTa OCTaBa MOYTH MOCTOSIHHA TPE3 III0OTO paOOTHO HATOBAPBAHE - CPEITHO
168,7 bpm. IIporpamupaHusT MoOJae]I Ha KyMUTE UMa MHTCH3UTET, OJIU3BK J0
CXBaTKUTE TPU CHCTE3aTCIIHU YCJIOBUS U MOXE Ja C€ M3MOoJI3Ba KaTo
cnenuduyueH TpPeAchCTe3aTelieH TeCT B KOHIUIIMOHHATA TOJATOTOBKA Ha
PAKTUKYBAIIIUTE Kapare.

9. Kiuchukov I, Yanev I, Petrov L, Kolimechkov S, Alexandrova A, Zaykova
D, Stoimenov E, Impact of gymnastics training on the health-related physical
fitness of young female and male artistic gymnasts. Science of Gymnastics
Journal, 2019, 11(2), 175 - 187. (Web of Science, Scopus)
https://www.scopus.com/sourceid/21100220434; (60/7=8.5) (Cyma = 99)

Abstract

Acrtistic gymnastics can be practiced from an early age and develops the main
components of physical fitness. The aim of this study was to assess the physical
fitness of young competitive artistic gymnasts from Bulgaria. A total of 161
gymnasts (81 females and 80 males), who were divided into three groups (from
5-8, 9-11, and 12-15 years of age), with sports experience from 12 to 180
months, took part in this study. All of the participants completed the extended
version of the Alpha-Fit physical fitness test battery, with European norms being
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applied to calculate percentile scores for each fitness test. The height-for-age
percentile scores in the groups between the ages of 9-11 and 12-15 were
significantly lower from the 50th percentile of the international norms, both for
male and female gymnasts. Gymnasts showed substantially lower body fat, and
only one gymnast was assessed as overweight, with two being classified as
obese. The percentile scores of the standing long jump and the 4x10 m SRT in
the groups were significantly greater than the 50th percentile of the available
European norms. The percentile scores of the VO,max in all female groups were
also higher than the 50th percentile of the European norms, while those for
males did not differ from the 50th percentile, except in the 5-8 age range.
Artistic gymnastics improves the physical fitness components and positively
influences children’s physical development. Both female and male artistic
gymnasts had better physical fitness in most parameters, in comparison with
their peers.

Pesrome

CnopTHaTa TUMHAcCTHKa MOXE Ja C€ MPAaKTUKyBa OT paHHA Bb3PACT U pa3BUBA
OCHOBHHMTE KOMIIOHEHTH Ha (u3nueckaTa rogHoct. Llenta Ha ToBa u3cieqBaHe €
Jla ce OLEHU (pu3HyecKaTa TOJHOCT Ha MJAJU ChCTE3aTeNd MO TMMHACTHKA OT
boirapus. YuactBaxa o6mo 161 rumuactuim (81 sxeHu u 80 MBKE), KOUTO
0s1xa paznenenu B Tpu rpynu (0T 5-8, 9-11 u 12-15 ronunn) cbc COPTEH CTaX
ot 12 no 180 mecena. Bcuuku ydyacTHUIM M3NBJIHUXA pa3lUIMpeHaTa Bepcus Ha
Oatepusatra TecTupane 3a (Qusnueckara rtomHocT Alpha-Fit, kato 6sxa
MPUJIOKEHU €BPOIEUCKUTE HOPMH 3a W3YHUCIISIBAHE HA MEPCEHTUIIHUTE OLICHKU
3a BcekH (utHec TecT. [lepceHTHIIHNTE OlIEHKH Ha phCTa B TPYIUTE HA BH3PaCT
Mexay 9-11 u 12-15 ronunu ca 3Ha4YUTENHO MO-HUCKH OT S50-UsI MEPCEHTU Ha
MEXKIyHAPOJHUTE HOPMH, KAKTO 32 TUMHACTUIIUTE, TaKa U 32 THMHACTUYKUTE.
N3cnenpanure mokasaxa 3HAYUTETHO MO-HUCKU TEJIECHU MAa3HUHU M CaAMO €IHa
rUMHAcCTUYKa Oelle OlleHeHa ¢ HaJHOPMEHO TEerJI0 M camMo JBama 0sxa
kjnacuuIMpaHd KaTo 3ariabcTeNd. [lepCceHTUITHUTE OIEHKM Ha CKOKa Ha
abixuHa OT MscTo U 4x10 M SRT B u3cienBanuTe rpynu ca 3HAUYUTEIHO IO-
BUCOKH OT 50-us MEPCEHTUII OT HAJTUYHUTE EBPOIEUCKM HOpMU. [lepcenTriiHNTE
orleHkr Ha VO2Max BbB BCUYKU T'PYIHU Ha TUMHACTUUKUTE CHIIO Ca TTO-BUCOKH
oT 50-us MepCeHTHSI Ha €BPOIEWCKUTE HOPMH, JOKAaTO TE€3M 3a MBKETE HE Ce
pasznuyaBat ot 50-1si IEpPCEHTUI1, OCBEH BHB BH3PACTOBUSA JUAIa30H 5-8 roauHM.
CnopTHaTa THUMHACTHKa TMOAOOpSiBa KOMIIOHGHTUTE Ha (Qu3nyeckara
MOJATOTOBKA W BJMSEC TOJOXKUTEITHO HAa (DU3MYECKOTO pa3BUTHE Ha Jerara.
Kakro xeHute, Taka U MbXKETE ChCTE3aTEIU MO CIIOPTHA TUMHACTUKA UMAT 10~
noOpa (Qu3uyecka TMOATOTOBKA B TIOBEYETO TMapaMeTpd B CPAaBHEHHUE C
BPBCTHULIUTE CH.



10. Petrov L, Alexandrova A, Kachaunov M, Penov R, Sheytanova T,
Kolimechkov S, Effect of glutathione supplementation on swimmers’
performance. Pedagogy of Physical Culture and Sports, 2021, 25(4), 215-224.
https://doi.org/10.15561/26649837.2021.0403; (Web of Science) (60/6=10)
(Cyma =109)

Abstract

Continuously increasing the volume and intensity of the training sessions often
leads to overtraining. It has been demonstrated that glutathione supplementation
might improve the aerobic metabolism in skeletal muscle and reduce exercise-
induced muscle fatigue. The aim of the study was to assess the effect of
glutathione supplementation on fatigue, recovery processes, and competitive
results of elite swimmers during a six-week training period. Twenty-four elite
swimmers (10 women and 14 men) from the Bulgarian national swimming team,
with a mean age of 18.7£3.78 years, took part in this double-blind placebo
control study. The swimmers from the experimental group were supplemented
once a day with a capsule of 250mg glutathione, whilst the swimmers from the
control group took a placebo once a day. The urine concentration levels of
cortisol and cortisone, as well as the degree of overtraining, were evaluated on
the 1st(T1), 14th(T2), 28th(T3), and 42nd(T4) days. Anthropometric
measurements and a nutritional assessment were performed at T1 and T4. The
swimmers showed a gradual decrease of cortisol and cortisone during the study,
with significantly lower concentrations in the experimental vs the control group
at T4 (19.4 vs 42.5 ng/mL, p < 0.05). At the end of the study, the swimmers
from the experimental group showed improvements in their time in 41 out of the
43 swimming events, whilst those from the control group had significantly
smaller improvements (-1.66 vs -0.97%, p < 0.05). In conclusion, glutathione
supplementation at a dose of 250mg/day for six weeks improves the adaptation
of elite swimmers towards training schedules, which is likely to lead to better
sports results. glutathione, supplements, elite, swimming, performance

Pesrome

HenpexbcHaToTO yBennuaBaHe Ha 00eMa M MHTEH3MBHOCTTa Ha TPEHUPOBKUTE
4ecTo BOAM A0 MpeTpeHupaHocT. JlokazaHo e, uye N00aBSHETO Ha IIIyTaTHOH
MO3e€ J1a o100pu aepoOHMSI METa0O0IN3bM B CKEJIIETHUTE MYCKYJIU U 1a HAMAJU
MYCKyJIHaTa yMmopa, MpUYMHEHa OT HaToBapBaHHsATa. llenta Ha mpoydBaHETO
Oemie nma ce oueHu edekThT OT Jo0aBKaTa Ha TIIYTaTHOH BBPXY yMOpara,
BBH3CTAHOBUTEIHUTE TPOLIECH W CHhCTE3ATEIIHUTE pPE3yJATaTh Ha EJIUTHUTE
IUTYBLIM B PaMKUTE Ha IIECTCEAMUYEH TPEHUPOBBYEH mepuoi. B ToBa nBoitHO-
ciAmno miuanebo KOHTPOJHO MpoyyBaHE B3exa yuyacTtue 24 enuTHH ruryBuu (10
KEHU U 14 MbxKe) OT ObArapckusi HallMOHAJIEH OTOOp IO IUIyBaHE, ChC CPEIHA
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Bb3pacT 18,7+£3,78 roaunu. IlnyBiuTe OT eKCHepUMEHTajdHATa rpymna Osxa
CYyIUIEMEHTHPAHH BEOHBXK JHEBHO C Kamcyna ¢ 250 mg riyTaTHOH, JOKaTo
IUTyBIMTE OT KOHTPOJHATa Trpyla M[pueMar Iuianed0 BEIHBX JHEBHO.
KoHueHTpanuss Ha KOPTU30J1 M KOPTU30H B YpUHATA, KAKTO M CTEIEHTAa HA
MpeTpEeHUpaHocT, Osxa omenern Ha 1-Bu (T1), 14-tu (T2), 28-u (T3) u 42-pu
(T4) nHu. AHTpPONIOMETPUYHHM HM3MEpPBAHMS MW XpAaHUTENIHA OLEHKa Osxa
m3BbpiieHn npu T1 m T4. IlnyBunte mokaszaxa MOCTENEHHO HAMallsIBAaHE Ha
KOPTH30J1a 1 KOPTU30HA 10 BPEME HA MPOYYBAHETO, ChbC 3HAYUTEIHO MO-HUCKH
KOHIIEHTpAIIMU B EKCIIEpUMEHTAJIHATA CIIPSIMO KOHTpoJHaTa rpyna npu T4 (19,4
cperry 42,5 ng/mL, p <0,05). B kpas Ha wu3CIeABaHETO IUTYBIIUTE OT
eKCIIepUMEHTaJHaTa Tpyna IoKa3zaxa MOJ0OpeHHEe Ha CbCTE3aTEITHUTE CHU
BpeMeHa B 41 or 43 1uIyBHM CbhCTE3aHMs, JOKATO T€3U OT KOHTPOJIHATA Tpylna
uMaxa 3HauYMTEIHO Mo-Majiku nojaobpenus (-1,66 cpemry -0,97%, p < 0,05). B
3aKJII0YEHUE, CYIUIEMEHTHPAHETO € TIyTaTHOH B Jo03a oT 250 mg nHEBHO, B
MIPOJIBIXKEHHUE HA IIECT CEAMULH, MOA0OPsIBa aJanTalusaTa Ha eTUTHUTE TUTYBLH
KbM TPEHUPOBBYHHUS PEXKHM, KOETO BEPOATHO OOACHSBA J0O NO-T100pUTE
CHIOPTHU PE3YJITATH.
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