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Cuasusa I'anueBa MapunoBa. Edextu Ha ButamuH K npu excnepuMeHTaneH Mojen Ha
MeTa0OJUTEeH CUHAPOM. MenuHCKH yHUBepcuTeT — Bapha, 2018 1.

Buramua K e HeoOxoauM 3a kapOOKCHIMpaHETO Ha peAMlia NPOTEMHM B OpraHu3Ma.
CyOxknuHUYHUAT nedunuT Ha BUTaMuH K HapymaBa excrpaxenataiHuTe My GYHKLIUU U BOJIH J10
pa3BUTHETO Ha OOJECTH Ha CTApeeHeTO, KbM KOMTO MOraT Ja c€ OTHecaT HapylleHHsTa Ha
eHepruiiHus Metabonu3bM. KMHUYHU npoydBaHMs coyaT, Y€ BHCOKHUAT JUETHYEH BHOC Ha
ButaMuH K HamasnsiBa pucka oT pa3BUTHE Ha META0OJIUTEH CUHAPOM U 3aXapeH aAuadeT TuI 2.

OcTeokanuubT € eKcTpaxemnarajeH ButamMuH K-zaBucumu mporeuH. B mociennute roauHu ce
Tpynat JaHHU, 4Ye HekapOokcwiupaHata ¢opMa Ha TPOTEHHAa TMOA0OpsBa EHEPTHHHS
MeTabonmn3bM Ha Mumikd. Butamun K ctumynupa mporieca Ha KapOOKCWIMpaHEe M HamallsiBa
HUBaTa Ha HeKapOOCKUIUpaHaTa GopMa U ClieIOBATEIHO OM TPsOBAJO N1a BIIOIIA €HEPTUMHMS
MEeTabOIU3bM.

C uen u3sicHsBaHe Ha TOBA IPOTHBOPEYHE MPOBEIOXME MOpPEINIa OT €KCIIEPUMEHTH BbPXY 3/IpaBH
MBKKH Wistar TIIbXOBE U IUTBXOBE C MHIYLUUpPAaH MeTaboiuTeH cuHapoM. Hammte pesynratu
MOTBBPKAABAT, Y€ MPU IITHXOBE HEKAPOOKCUIMPAHUAT OCTEOKAJIIIMH ChIIO PETryIupa eHepruitHus
MeTabomu3bM W ToBeaeHHeTo. Upe3 TperupaHe Ha xkuBoTHHTEe ¢ warfarin u alendronate
MHyIIMpaxMe ChOTBETHO MOBUILABAHE W MOHMKAaBaHE Ha HUBATa My M YCTAaHOBHUXME, Y€ TE3U
MIPOMEHHU BOJAT JI0 MPOTUBOMOJIOKHNA U3MEHEHHS B METa00IM3Ma U TIOBEJICHUETO Ha )KUBOTHUTE.



I/I3CHCI[B8.XMG u I[GﬁCTBPIE’:TO Ha BuTaMuH K BBPXY META0OIUTHUTE U MNOBCACHYCCKH IMOKAa3aTCIN U
YCTAaHOBUXMC 6HaI‘OHpI/I$ITHOT0 UM IIOBJIMSABAHC.

KpaiinusT wu3BOA OT TMpoBeNEHUTE U3CIAEABaHUS €, Ye KakTo BUTamMMH K, Taka u
HEKapOOKCUIIUPAHUAT OCTEOKAJIINH, YIPAXKHIBAT OJaronpusaTHu e(eKTH BbpXY BbITIEXUIPATHUS
MeTaboJIM3bM U MOBEIECHUYECKUTE HApYIICHUS NpU METaOOJIUTEH CUHIPOM, KaTo Hal-BEpPOSITHO
JeCTBAT MO pa3IuiYeH MEXaHU3bM.

Silvia Gancheva Marinova. Effects of Vitamin K in an Experimental Model of Metabolic
Syndrome. Medical University of Varna, 2018

Vitamin K is required for the carboxylation of many proteins in the organism. The subclinical
vitamin K deficiency impairs its extrahepatic functions and is linked to the development of age-
related diseases, among which, disturbances of energy metabolism. Clinical studies show that high
dietary vitamin K intake is associated with reduced risk of metabolic syndrome and type 2 diabetes.

Osteocalcin is a bone-specific vitamin K-dependent protein. Recent experimental studies have
shown that the uncarboxylated form of the protein improves energy metabolism in mice. According
to this hypothesis, vitamin K supplementation, stimulating the process of osteocalcin carboxylation
and reducing the level of the uncarboxylated form of the protein, would impair the energy
metabolism.

Aiming to clarify this seeming discrepancy, we performed a series of experiments on healthy male
Wistar rats and rats with diet-induced metabolic syndrome. Our results demonstrate that, similarly
to mice, uncarboxylated osteocalcin is involved in the regulation of energy metabolism and
behavior in rats. By chronically treating the animals with warfarin and alendronate, we increased
and decreased, respectively, the serum levels of uncarboxylated osteocalcin. These changes were
associated by opposite metabolic and behavioral changes. We studied also the action of vitamin K
and found favorable effects on energy metabolism and rat behavior.

Overall, the study shows that both vitamin K and uncarboxylated osteocalcin are able to ameliorate
the impairment of carbohydrate metabolism and behavior of rats with metabolic syndrome,
probably through different underlying mechanisms.

Kpumepuit B.3. Xabunumayuonen mpyo — monozpagus

Cuasusi 'anueBa MapunoBa. Kochia scoparia — 3apaBHHTE MOJ3U OT €IHO ,,00MKHOBEHO™
pactrenue. MenunuHcku yHuBepcureT — Bapha, 2021 r; ISBN 978-619-221-333-6

Kochia scoparia e ronsiMo €IHOTOJHMIIHO TPEBUCTO PACTEHUs, IIMPOKO Pa3MPOCTPAHEHO BBHB
BCUYKH PETHOHU 10 cBeTa. B brarapus oOMKHOBEHO ce Hapuya ,,MeTa“, Thii KATO B MMHAJIOTO C€
€ M3M0J3BAJI0 3a HallpaBaTa Ha JOMakuMHCKM MeTiau. Oxa3Ba ce oOaue, 4e B TpaJMIIMOHHATA
n3touHa meauiaa Kochia scoparia ce m3mon3sa ot noseue ot 2000 roanHM 32 MOBIUSIBaHE HA
pa3HOOOp3HM 3a00JIsIBaHUs, KOETO MOKE J]a ce O0SICHU C HAaJMYUETO B IJIOJOBETE U CEMEHaTa Ha



Ha peauua OMOJIOTMYHO-aKTHBHM BELIECTBA C MHOXECTBO (hapMaKOJOTHUHU €(EeKTH, Karo
MoMopauH IC, oneanonoBa kucennHa, 20-XUIPOKCHEKIN30H, XHIPOKCUTHPO30JI, MOPUH XUIPAT U
ap. Bewuku Te3u BemiecTBa ca J0kaszaid B iN VItro u in ViVO eKCIIepUMEHTH, a HIKOH JIaXe U B
KJIMHUYHY NPOYYBaHMS, Y€ NMPUTEKABAT MHOTO TMOTEHIMAIHYU 31paBHU Nomsu. OnucaHu ca Haii-
pa3HoOOpa3HH e(deKTH, Karo AaHTHOKCHJIAHTEH, IPOTHBOBB3MAINTENCH, aHTHIHA0CTEeH,
aHTHOOE3EH, AHTHOCTEONOPOTHYEH, HEBPOIPOTEKTUBEH, IMPOTHBOTYMOPEH, aHAOOJICH U Ap.
EdextuTe Ha 151 €KCTPAKT OT IUIOI0BE/CEMEHA Ha PACTEHUETO ¢a MHOTO MO-C1ab0 MpOy4eHH, HO
BCE IAaK Ca JIOKJIAaJBaHM CXOJHU AHTHOKCHIAHTHH, NPOTHBOBB3MNAIUTEIHH, AHTUOOE3HH W
NPOTUBOTYMOPHHM CBOWCTBAa. B TpaauinmoHHaTa HapogHa MeIUIMHA JICUCOHUTE DPACTEHUS ce
IpuIaraTt Haii-4ecTo B JOMAIIHU yCIOBUS oA popMaTa Ha 4aiioBe u 3anapku. MiHTepecHo Ou 6mino
nanu cemenara Ha Kochia scoparia Ouxa Moriu ia OKaxat HIKOU OT OIHCAHUTE 38 EKCTPAKTHTE U
3a OTAEIHUTE CHCTaBKM OMONOTMYHU e(deKTH, ako ce mpuiarar noj (opma, Onu3Ka Ha Ta3H,
KOHCYMHUpaHa OT X0OpaTa, a UMEHHO BOJICH HH(Y3.

3a 1a yCcTaHOBUM IMOTEHI[MAJTHHWTE TOJ3M Ha BoaHus uH(OY3 OoT cemeHa na Kochia scoparia,
MPOBEIOXME HAKOJIKO EKCIIEpPUMEHTa BbPXY MBbKKH Wistar rurbxoBe. [TbpBHAT OT TSX BKIIIOYBAIIIE
37paBM MJIaaW KUBOTHH. B Hero mH(dy3sT or KOchia scoparia memoHcTpmpa He camo, 4e €
Oe3BpesieH, HO ® Ye TMpPOSBABA AHTHOKCHIAHTHH M TOTEHIUATIHH aHTHOOE3HH W
AHTHIMCITUIIAAEMHYHN CBOUCTBA. TO3M pe3yiTaT HAIOXKK TECTBAHETO MY B EKCIIEPUMEHT, B KOMTO
’KHBOTHHUTE OsIXa MOJIOKEHH Ha JHMETa-MHAyLUpaH MeTabOJMTEH CHHAPOM. BceienctBue Ha
MOBHIIEHUs TPUEM HA HACHMTECHH MAa3HHHH W (PPYKTO3a SKUBOTHUTE pa3BUXa METaOOJMTHH,
MOBEJICHYECKH M TlamMeToBH Hapymienus. Mupy3sr or Kochia scoparia momoOpu HuBara Ha
OKCHJIATUBEH CTPEC, HAMaJd BHCLEPAIHOTO 3aTIbCTABAHE, MNPEIOTBPATH YBPEKIAHETO Ha
4epHOIPOOHATA CTPYKTYPa U HAPYIICHUATA HA KOTHUTUBHUTE (DYHKIMH U [TOBEIECHUETO.

JlaHHuTe MOKa3Bar, 4e cemeHara Ha Kochia scoapria 6uxa Moriu 1a Ob1aT MOJIE3HU B IPEBEHIIUATA
U OJOITBJIHUTCIIHATA TCpaHI/Iﬂ Ha COIIMAJIHO-3HAYUMU 3a6OJ'I$[BaHI/I$[, KaTto MCTa6OHHTeH CI/IH]:[pOM,
auabeT TUI 2, HEAJIKOXOJHa MacTHa YepHOAPOOHa OOJIECT, TPEBOKHO-IENPECUBHI CHCTOSIHUS U
KOTHUTHBHH MIPOMEHH.

Silvia Gancheva Marinova. Kochia scoparia — the health benefits of a “common” plant. Medical
University of Varna, 2021, ISBN 978-619-221-333-6

Kochia scoparia is a large annual bush, currently distributed in all parts of the world. In most parts
of the world, kochia is used as an ornamental plant and a forage, or is accepted a weed. However,
it turns out that Kochia scoparia has been used for more than 2,000 years in traditional Eastern
medicine to alleviate a variety of disorders. The beneficial effects of the plant could be explained
with the content of a number of biologically active substances in its fruits and seeds, such as
momordin Ic, oleanolic acid, 20-hydroxyecdysone, hydroxytyrosol, morin hydrate, etc. Many in
vitro and in vivo experiments, and several clinical trials, have demonstrated potential health
benefits of these substances. Various pharmacological effects have been reported, incl. antioxidant,
anti-inflammatory, antidiabetic, antiobesity, antiosteoporotic, neuroprotective, tumoricidal,
anabolic, etc. The effects of an extract from kochia fruits and seeds are less studies. However, there
is data of similar antioxidant, anti-inflammatory, antiobesity and tumoricidal properties. In



traditional folk therapy, medicinal plants are usually used at home in the form of teas and infusions.
Therefore, it was of interest to check if the seeds of Kochia scoparia would exert the biological
effects described for the extracts and the individual substances, when applied in a form of aqueous
infusion.

Aiming to evaluate the potential health benefits of Kochia scoparia seed infusion, we performed
several experiments ot male Wistar rats. The first study included young healthy rats. In this
experiment, kochia infusion demonstrated not only that it is safe for the animals, but also that it
exhibits antioxidant and potential antiobesity and antidyslipidemic properties. These results
necessitated the conductance of another experiment that included rats subjected to diet-induced
metabolic syndrome. The high-fat high-fructose diet, administered to the animals, induced
metabolic, behavioral and cognitive alterations. Kochia scoparia seed infusion improved oxidative
stress, reduced visceral obesity and prevented the liver damage and cognitive-behavior impairment.

Our data show that Kochia scoparia seeds could be a useful tool in the prevention and/or adjunctive
therapy of socially important diseases, such as metabolic syndrome, type 2 diabetes, non-alcoholic
fatty liver disease, anxiety-depressive disorders, and cognitive impairment.

Kpumepuu I'.1. Ilyonukayuu u 00k1aou, nyoauKysanu 6 Hay4Hu u3oanus, pegpepupanu u
UHOEKCUPAHU 6 C6eNO0BHOU36eCMHU Oa3u 0anHu ¢ Hayuna ungopmavwusn (Web of Science,
Scopus)

I'.7.1. Gancheva S, Zhelyazkova-Savova M. Are Bisphosphonates Associated with Adverse
Metabolic and Cognitive Effects? A Study in Intact Rats and Rats Fed High-Fat High-Fructose
Diet. Calcified Tissue International; 2020; 107(1):41-51. doi: 10.1007/s00223-020-00684-5

Osteocalcin, known as a bone gla protein, is considered a regulator of energy metabolism and
behavior in its undercarboxylated form (ucOC). Antiresorptive drugs, such as alendronate, reduce
serum level of ucOC.

The purpose of the study was to verify if alendronate might impact on energy metabolism and
animal behavior by reducing ucOC level and to find out if the presence of metabolic alterations
would further worsen these potential adverse effects.

Four groups of male Wistar rats (12 per group) were used: a control group, a group receiving high-
fat high-fructose diet (HFHF), a group treated with alendronate, and a group receiving alendronate
and HFHF. Alendronate was administered subcutaneously in a dose of 50 mcg/kg thrice weekly.
Study duration was 15 weeks. Animals were tested for locomotion, anxiety and spatial memory.
Glucose and insulin tolerance tests evaluated the glucose metabolism. Visceral obesity was
assessed by the weight of right retroperitoneal fat pads. Concentration of ucOC was measured in
the serum.

Alendronate reduced serum ucOC concentration, increased fasting blood glucose level, and
worsened insulin sensitivity. It did not increase visceral adiposity. Fat index was negatively



correlated with ucOC in all animals and in the alendronate-treated rats. Alendronate worsened
spatial memory of the animals and ucOC levels correlated positively with their cognitive
performance.

I'anueBa C, Xemszkora-CaBoBa M. CBbp3anu 1iu ca 6udochoHaTHTE C pa3BUTHETO HA HEKETAHH
METa0ONIUTHE W KOTHUTHUBHHM edektu? I[IpoyuBaHe BBPXY HMTaKTHH ILTBXOBE M ILUIBXOBE,
nojydBamy auera Oorara Ha MasHuHM u ¢pykrosa. Calcified Tissue International;, 2020;
107(1):41-51. doi: 10.1007/s00223-020-00684-5

[Tpe3 mocieAHUTE TOAMHU CE TPYIAT JaHHH, Y€ OCTCOKAIIMHBT, MO3HAT OIle KaTo KocTeH gla-
MPOTEHH, W3MBIHIBA POJIATA HA PEryjaTop Ha CHEPTUHHHS METa0OJIM3bM M TOBEJICHUETO Ha
OIMUTHH KMBOTHH B CBOsITa HekapOokcuupana Gopma (UCOC). AHTHPE30pPOTHBHUTE JICKApCTBa,
KaTo aJIeHAPOHAT, HaMaJIsIBaT cepyMHnTe HUBa Ha UCOC.

Ienra Ha u3cneaBaHeTo Oelle 1a U3ACHU Jald TPETUPAHETO C AICHAPOHAT OKa3Ba €(PEKTH BBPXY
eHEepruiiHusi MeTado0JIN3bM U MOBEACHUETO Ha ONUTHUTE JKUBOTHH YpPE3 HaMaJlsiBAaHE HUBATa Ha
ucOC u nanu HAIMYUETO HAa METAOOJIUTHYU OTKJIIOHEHHS OM JOBEIIO 70 TOIBJIHUTEIIHO BJIOIIABAHE
Ha TE€3U NOTEHIUAIHN HEXXEJIaHU €PEKTH.

bsixa w3nonsBanu 4 rpynu Mbkkud Wistar misxoBe (12 )HMBOTHH B rpyra): KOHTPOJIHA TPyIIa,
rpyma, mojydaBaimia jaudera Oorara Ha MasHuHH U ¢pykrosa (HFHF), rpyma, tperupana c
aJIeHIpOHAT U rpyIa, noiydapama anenaponHat u HFHF nuera. AnennponatsT Oerie mpuiarad
o IK0kHO B 032 50 mcg/kg Tpu mbtr ceaMudHO. [IpoabKUTETHOCTTA HA SKCIIEpUMEHTa Oeriie
15 cenmuiy. XKuBoTHHTE OsIXa MMOJI0KEHH Ha OBEACHYECKU TECTOBE 3a OIICHKA Ha JIBUraTEIHATA
AKTUBHOCT, CTEIICHTA Ha TPEBOXKHOCT M MPOCTPAHCTBEHATa MaMeT. [JIFOKO3HUAT METa0oIu3bM
Oeme OIGHEH 4Ype3 TJIOKO30- W HWHCYJIMHO-TOJEPAHTEH TeCT. TerioTo Ha JsicHaTa
peTpoliepUTOHEeATHA MacTHA ThKaH Oelie W3MOJA3BaHO KaTo TI0Ka3aTrell Ha BHUCICPAITHO
3atnbersaBaHe. KonnenTpanusata Ha UCOC Gerie u3MepeHa B cepyMma.

TpeTHpaHeTo C AJICHAPOHAT AOBCIC OO0 HaMallsIBAHC Ha CCPpyMHATA KOHLOCHTpALUA Ha UCOC,
IIOBHUIIIABAHC Ha HHUBATA Ha KpPbBHA 3aXap Ha TJIAJJHO W BJIOHNIABAHC Ha HWHCYJIIMHOBATA
YYBCTBUTCIIHOCT. Cremnenra Ha BUCHCPAJIHO 3aTIIbCTABAHC HE CC IIOBJIMS, HO C€ YCTAHOBHU
OTpHULATCIIHA BPBb3Ka MCKAY NHACKCA HAa MAaCTHATA ThKAaH U HUBATA HA ucOC IIp1 BCUYKU JKUBOTHU
U IIpHU TC3U TPECTHPAHU C AJICHAPOHAT. TpeTI/IpaHCTO C aJICHAPOHAT BJIOIIN U IMPOCTPAHCTBCHATA
IaMCT Ha OIMMTHUTC XXUBOTHH, KaTO HUBATa Ha ucOC Kopeiipaxa IMOJIOXKUTCIIHO C IIPCACTABAHCTO
Ha )XUBOTHUTC B IOBCACHYCCKHA TCCT 3a IMaMCT.

I'.7.2. Gancheva S, Kitanova M, Ghenev P, Zhelyazkova-Savova M. Experimental model of
subclinical ~ vitamin K  deficiency. Folia Medica 2020; 62(2):378-84. doi:
10.3897/folmed.62.e47510

Introduction: Vitamin K (VK) is a co-factor in the post-translational gamma glutamic carboxylation
of Gla-proteins. VK-dependent coagulation factors are carboxylated in the liver by VKI.



Osteocalcin and Matrix-Gla protein (MGP) are carboxylated in extrahepatic tissues by VK2. A
model of VK deficiency would be suitable for studying extrahepatic Gla-proteins provided that
severe bleeding is prevented.

The aim of this work was to adapt an established protocol of vascular calcification by warfarin-
induced inactivation of MGP as a calcification inhibitor, in an attempt to create a broader state of
subclinical VK deficiency and to verify its safety.

Materials and methods: Two consecutive experiments, each lasting 4 weeks, were required to
modify the dosing schedule of warfarin and VK1 and to adapt it to the Wistar rats used. The original
high doses of warfarin used initially had to be halved and the protective dose of VK1 to be doubled,
in order to avoid treatment-induced hemorrhagic deaths. The second experiment aimed to confirm
the efficacy and safety of the modified doses. To verify the VK deficiency, blood vessels were
examined histologically for calcium deposits and serum osteocalcin levels were measured.

Results: The original dosing schedule induced VK deficiency, manifested by arterial calcifications
and dramatic changes in carboxylated and uncarboxylated osteocalcin. The modified dosing
regimen caused similar vascular calcification and no bleeding.

Conclusion: The modified protocol of carefully balanced warfarin and VK1 doses is an effective
and safe way to induce subclinical VK deficiency that can be implemented to investigate VK-
dependent proteins like osteocalcin.

I'anweBa C, KuranoBa M, I'eneB II, XenszkoBa-CaBoBa M. ExkcnepumeHTasieH MojaeNl Ha
cyoknmuandyen gedpunmur wHa ButamumH K. Folia Medica 2020; 62(2):378-84. doi:
10.3897/folmed.62.e47510

BwBenenne: Buramun K e Ko-pakTop Ha MOCTTPAaHCIAMOHHOTO TaMa-KapOOKCHJIMpaHE Ha
[JyTaMHHOBH oOcCTaThid B T.Hap. (la-mporemnn. Buramumn K-3aBucummure ¢akropu Ha
KPBbBOCBHCUPBAHETO ce KapOokcuiaupaT B uepHuss apod or ButamuH Kl. OcTeokaduuHBT |
matpukcHusT gla-nporerH (MGP) ce kapOokcuupar ekctpaxenatanHo oT ButaMmud K2. Monen
Ha epunuT Ha ButamuH K 61 011 mosie3eH 3a 3y4YBaBaHETO Ha eKcTpaxenarainute gla-nporennn
IIPU YCJIOBHUE, Y€ OCUTYpsiBA IPEAOTBPATIBAHE HA TEKKO KbPBEHE.

Ilenta Ha m3cnenBaHeTo Oelle Aa ce ch3gane epukaceH U Oe30IaceH 3a M3MOI3BAHUTE OT HAC
ONUTHU >KUBOTHU MOJEN Ha CyOKJIMHWYeH Aepuuur Ha BuTamMuH K ype3 agantupaHe Ha Beue
YCTAaHOBEH INPOTOKOJ 3a MHAYKLUUS Ha CbhAOBa Kaluu(puUKalus, W3MoJ3Ball] BapdapuH 3a
nHakTuBUpaHe Ha MGP.

Martepuanu u metoau: 3a Aa ce MmoauduImpaT qo3ute Ha Baphapud u ButamuH K1 B u3non3BaHus
MPOTOKOJ, TaKa 4e TOW Ja ce agantupa 0e30macHo KbM u3non3Banute ot Hac Wistar mrbxose, ce
HaJIOKH TPOBEXKTAHETO HA JIBa TOCTEOBATEIIHU E€KCTIEPUMEHTa, BCEKH C MPOABIDKUTEITHOCT 4
ceamuny. [IppBOHayaHO M3MON3BaHATa BHCOKA J103a BapdapHH, ChOTBETCTBAllla HA Ta3u B
OpUTHHAIHUS MPOTOKOJI, TpsiOBamie na Ob/ie HaMaJeHW HAIOJIOBHHA, a MIPOTEKTHBHATA /1032 HA
ButamuH K1 ma Obnme yaBoeHa, 3a Jga ce M30ErHAT CIIydyauTe Ha JIETATHO KbpBEHE. BTopust



EKCIIEPUMEHT MMaIIIe 32 e J]a MOTBbPAY €(hUKACHOCTTA M OE30MMaCHOCTTA Ha U3IOJI3BAaHUTE JO3H.
3a ma ce Bepudummpa nepunUTHT Ha BUTaMHH K, KPHBOHOCHHTE CBHIOBE OsiXa H3CIICIBaHHU
XUCTOJIOTMYHO 3a KaJIMeBW OTJIaraHWs, a HHWBaTa Ha JBeTe (OpMHU Ha OCTEOKaIIMHA OsXxa
W3CJIe/IBAaHU B CEpyMa.

Pesynratu: M3m0i3BaHUAT THPBOHAYATHO OPUTHMHAJICH TPOTOKOJN TPEAU3BHKA NEPHUIMT Ha
ButamuH K, mposiBsBamy ce ¢ apTepuaiHa KaluupHUKalyus U 3HAYUTEIHU MPOMEHH B HMBATa Ha
HeKapOOKCHIMpaus U KapOOKCHIIMpAHHUS OCTEOKAIIUH, HO He Oemie Oe30maceH 3a ONMUTHUTE
KHUBOTHH. MOIU(UIIMPAHHAT JT030B PEXKUM MTPEIU3BUKA [10J00HU MPOMEHH B ChI0BETE O€3 1a nMa
MPU3HAIY Ha KbPBEHE.

3akmoueHrne: MoauduIMpaHUAT MPOTOKOJ OT BHUMATEIIHO OaJlaHCHpaHU 103UW BapdapuH u
ButamuH K1 e edexTtuBeH u 6e3omaceH MeTo/ 3a MPEIU3BUKBAaHE HA CYOKJIWHUYCH JCPUIUT Ha
ButaMuH K, KoliTo MOke Ja ce mpuiiara 3a u3yyaBaHe Ha BUTaMUH K-3aBUCHMMU MPOTEUHU KaTO
OCTCOKAJILIHH.

I'.7.3. Gancheva S, Tzaneva M, Valcheva-Kuzmanova S, Zhelyazkova-Savova M. Antiobesity,
antioxidant and hepatoprotective properties of aqueous infusion of Kochia scoparia seeds in rats
with diet-induced metabolic syndrome. Bulgarian Chemical Communications 2020;52:60—67

Metabolic syndrome (MS) is a disorder of energy homeostasis associated with oxidative stress.
Kochia scoparia (KS) is used in traditional Chinese medicine to alleviate obesity, dyslipidemia,
and other ailments. KS fruits contain triterpenoid and quercetin glycosides with anti-oxidant and
anti-inflammatory activities. The seeds of KS are less widely studied.

The aim of this study was to determine the effects of aqueous infusion of KS seeds on energy
metabolism and oxidative stress in rats with diet-induced MS.

Fifty male Wistar rats were allocated into 5 groups: a control group, a MS group, and 3 groups of
MS rats treated with an aqueous infusion of KS containing 1.5 g, 3 g, and 6 g seeds per 100 ml
water (MS+1.5KS, MS+3KS, and MS+6KS, respectively). Control rats received regular rat chow
diet, and all MS groups were fed high-fat high-fructose diet. KS-treated animals received the
infusions as drinking water. After 12 weeks of dieting and treatment, the energy metabolism was
evaluated, liver samples were examined histologically, and oxidative stress was determined by the
levels of thiobarbituric acid reactive substances (TBARS).

Rats from the MS group developed visceral adiposity, dyslipidemia, insulin resistance and TBARS
elevation. The histological examination revealed liver steatosis and apoptotic bodies. KS treatment
reduced visceral adiposity and improved dyslipidemia. TBARS levels were decreased in a dose-
dependent manner. The highest strength of the infusion alleviated the histological liver impairment.

The results demonstrate that the aqueous infusion of KS seeds possess antiobesity, anti-oxidant,
and liver protective effects in rats with diet-induced metabolic syndrome.



I'anueBa C, llanmeBa M, BwmueBa-KysmanoBa C, XemsskoBa-CaBoBa M. AHTHOOE3HH,
AHTHOKCHIAHTHH U XEIaTONMPOTEKTUBHY CBOMCTBA Ha BoJcH HH(}Y3 oT cemena Ha Kochia scoparia
MIPH IUTHXOBE C TUETA-UHIYIIUPAH METa0OIUTEH CUHIPOM.

MeTaGoNMUTHUST CHHIPOM € HapyIICHHE HAa €HEPIrHMHMS METa0OJM3bM, KOETO CE acOIMHpa C
MOBHIIICHH HHMBa Ha okcuaatuBeH ctpec. Kochia scoparia (KS) ce m3monsBa B TpaJuIMOHHATA
KHTalCKa MEIWIMHA 3a IMOJ00psBaHE Ha CBHCTOSIHUS KaTO 3aTIbCTSABAHE W JIHUCIHAIHMICMUS.
ITnomoBete Ha KS chabpikaT TPUTEPIIEHOUIN U KBEPIIETHHOBH TIIMKO3UIN C BHTHOKCHIAHTHU U
NPOTHBOBB3MAIMTEIIHH CBOMcTBa. CeMeHATa Ha PACTCHHUSATO Ca 3HAYMTEITHO M0-CJIa00 MPOYYEHH.

[lenTa Ha u3cnenBaHeTo Oeme fa ycTaHOBU e(heKTuTe Ha BOIHUA MH()Y3 OT ceMeHa Ha KS BupXy
SHePrUHHUS METa0O0IM3bM M OKCUIATUBHUS CTPEC MPH TUTHXOBE C UeTa-UHIYIUPAaH METaO0JINTeH
CUHJIPOM.

50 mbxku Wistar rurbxa Osixa pasnpejesieHd B 5 rpylH: KOHTOJIHA IPpyIa, Ipyna ¢ MeTaboIuTeH
curapom (MS) u 3 rpynu MS tpetupanu ¢ Bogen u3dys ot KS, ceaspikair 1.5 ¢, 3 g, u 6 g cemena
Ha 100 ml Boga (crorBeTHO MS+1.5KS, MS+3KS 11 MS+6KS). KoHTposHHTE )KHBOTHHU IpUeMaxa
cTaHJapTHa JabopaTopHa aueTa, a BCuuku MS rpynu — quera ¢ BUCOKO ChIIbpKaHUE Ha MAa3HUHH
u ¢ppykrosa. Tperupanure ¢ KS xuBoTHH momyyaBaxa uHQy3uTe moja popmaTa Ha MUTEIHA BOAA.
JlueraTa ¥ TPETHpPAHETO MPOIBIDKHXa 12 cenMuim, ciex KoeTo Oelmie HampaBeHa OIEHKa Ha
EHEepruitHus MeTaboIn3bM, IPOOU YepHOIPOOHA ThKaH 0s1Xa U3CJIeBaHU XUCTOJIOTUYHO, @ HUBOTO
Ha OKCHJIATHBEH CTpec Oeme OmpeaesieHo IOCPEACTBOM CEepyMHATa KOHLEHTpAIus Ha
cyOcTaHIMH, pearupaiim ¢ THodapouryposa kucenuna (TBARS).

XuotHutre ot rpyma MS pa3Buxa BHCHEpPAIHO 3aTIBCTABAHE, NUCIUIMHICMHUS, WHCYJIMHOBA
PE3UCTEHTHOCT U TIOBUIIICHN HUBA HA OKCHJIATHBEH CTPeC. XMCTOJIOTUYHOTO U3CIICIBAHE YCTAHOBU
cTeato3a M AamoNTOTHYHU TeNla B YepHOApoOHaTta TbkaH. Tpetupanero ¢ KS Hamanm
BHUCLIEPAIHOTO 3aTIbCTSIBaHE M MoAoOpu nuciunuaemusta. Konnentpamusra na TBARS ce
MOHIDKU J103a-3aBUCUMO. MH(]Y3bT ¢ Hall-BUCOKO ChIbpkaHHe Ha cemeHa oT KS momobpu u
JepHOApoOHAaTa YBpeaa MPH XUCTOJIOTUIHOTO H3CIICBAHE.

Pesynrature mokasBar, dWe BOIHHUAT WHQPY3 OT cemeHa Ha KS mposiBaBa aHTHOOE3HH,
AHTHUOKCHJIAHTHM M XENaTONPOTEKTHBHM CBOMCTBA MPU IUIbXOBE C JHMETa-UHAYLHUpPaH
METa0OTUTEH CHHPOM.

I'.7.4. Abtulov M, Zhelyazkova-Savova M, Gancheva S, Kuzmanov K, Pavlov D, Kuzmanova V,
Kuzmanov A, Salbashian M, Eftimov M, Valcheva-Kuzmanova S. Effects of Kochia scoparia on
carrageenan-induced paw edema in experimental model of metabolic syndrome. Bulgarian
Chemical Communications 2020;52:75-77

Metabolic syndrome (MS) is a global health issue affecting a significant part of the world
population. Low-grade inflammation is one of the specific features of MS. Kochia scoparia is an
annual plant used in the traditional Chinese medicine.



The study aimed to examine the effect of an aqueous infusion of K. scoparia seeds on the acute
carrageenan-induced rat paw inflammation in an experimental model of MS.

Forty male Wistar rats were allocated into four groups: MS, MS+1.5KS, MS+3.0KS and
MS+6.0KS, all receiving a high-fat high-fructose diet. The drinking fluid of MS group was 10%
fructose in water while the other three groups were drinking 10% fructose in aqueous K. scoparia
(KS) seeds infusion of different strengths (prepared from 1.5, 3.0 and 6.0 g KS seeds in 100 ml of
boiling water, respectively). At the end of the 10 weeks of dietary intervention, carrageenan (1 mg
as 0.1 ml solution) was injected in the left hind paw. The paw edema was measured on the 30th,
60th, 120th, 180th, 240th and 300th minute after the injection.

On the 30th minute, K. scoparia seeds infusion caused a significant dose-dependent decline in the
paw edema. No further effect of the infusion was observed during the next time intervals.

In conclusion, the results from the study showed that the chronic administration of the aqueous K.
scoparia seeds infusion decreased the carrageenan-induced paw inflammation in rats with
metabolic syndrome but the anti-inflammatory effect appeared to be weak and short-lived.

Ab6tynoB M, XenszkoBa-CaBoBa M, I'anueBa C, KysmanoB K, IlaBno /I, Ky3manoBa B,
Ky3smanoB A, Canbarisu M, Edptumo M, BriueBa-Kysmanosa C. Edextu na Kochia scoparia
IpHU KapareHaH-UHIyIMPAHO BB3IMAJICHHE HA Jlalla B €KCIEPUMEHTAJIeH MOJENl Ha MEeTa0OIuTeH
curapom. Bulgarian Chemical Communications 2020;52:75-77

Metabomutausar cuaapom (MS) e rmobaneH 3apaBeH mpoOsieM, 3acsrail rojisiMa 9acT OT
CBETOBHATa ToOMyJanmus. HHUCKOCTENEHHOTO BB3MAJIEHHE € eaHa OT CHeuupUIHUTE
xapaktepuctukn Ha MS. Kochia scoparia e eIHOrOAMIIHO pAaCcTeHWE, M3IO0I3BaHO B
TpaJAUIOHHATA KUTaiCKa MEIUIINHA.

W3creaBaneTo nMaliie 3a 1ief Aa yCTaHOBU e(eKTUTe Ha BOojeH MH(OY3 OT cemeHa Ha K. scoparia
BBPXY OCTPO KapareHaH-WHAYLHPAHO By3MajeHHe Ha Jiana MpH IUIHXOBE C eKCIIepUMEHTaleH
Mozen Ha MS.

40 mbxku Wistar miexa Osixa pasmpenenenu B 4 rpymu: MS, MS+1.5KS, MS+3.0KS wu
MS+6.0KS, Bcuukm mmoiydaBamy jJueTa C BHCOKO ChIbp)KAaHWE HAa Ma3sHHHH W (PYKTO3a.
XKusornure ot rpyna MS nomydaBaxa u 10%-eH pa3TBop Ha QpyKTO3a B MHUTEHHATA BOJA, a OT
octaHaiurte Tpu rpynu npuemaxa 10%-Ha ¢ppykro3a, pa3TBOpeHa BbB BOJHU MH(]Y3U OT ceMeHa
Ha Kochia scoparia (KS) ¢ pasnuuna cuna (nonyuenn csotBeTHO 0T 1.5, 3.0 1 6.0 g cemena na KS
Ha 100 ml Bpsimia Boga). Cnen 10-ceqMuueH nMpreM Ha UETAaTa )KUBOTHUTE 0sXa MHXKEKTHUPAHE
cyOrutanTapHo ¢ kaparenad (1 mg nox ¢opmara Ha pasrBop ¢ odem 0.1 ml) B nsBara 3aaHa nama.
OTOKBT Ha JTamaTa Ha ONMUTHUTE KUBOTHU Oetiie m3mepBaH Ha 30-ta, 60-ta, 120-Ta, 180-T1a, 240-Ta
u 300-Ha MUHYTA CeJ UHKEKTUPAHETO.

Ha 30-tata MuHyTa cjel KaparecHaHOBaTa MHXKeKIns, nHPY3bT oT cemeHa Ha K. scoparia mosee
110 JOCTOBEPHO J03a-3aBUCHMO HaMaJIsIBaHE Ha OTOKA Ha Jlarna. B cieaBamure BpeMeBH HHTEPBAIU
HE ce yCTaHOBHU MOA00EH eeKT Ha HHPY3a.



Pesynrature OT M3cneBaHETO MOKA3BAT, Ue XpOHMYHATA yIIOTpeda Ha BOJIEH UH(Y3 OT ceMeHa Ha
K. scoparia HamansBa KapareHaH-WHIYIMPAHOTO BB3IAJCHHE HAa Jiana IpHU IUTbXOBE C
MeTa0OJIUTEH CUHIIPOM, HO M3TJICXK/IA, Y€ TPOTUBOBB3MATIUTEIHUAT €EeKT € Cl1ad U KPaTKOTpacH.

I'.7.5. Todorova-Nenova K, Zhelyazkova-Savova M, Gancheva S. Evaluation of potential drug-
drug interactions in psychiatric patients. European Neuropsychopharmacology 2020;40(1):S258-
S259; doi: 10.1016/j.euroneuro.2020.09.336

Introduction: Drug-drug interactions are common but avoidable causes for adverse drug reactions
(ADRS). Literature sources show that the frequency of potential DDIs (pDDIs) among hospitalised
psychiatric patients varies reaching to 64.82%. Moreover psychotropic medications are the reason
for approximately 50% of the ADRs in this patient group, many of which can be attributed to
pDDls.

Aims: The study aimed to assess the prevalence of pDDIs among patients with psychiatric disorders
by evaluation of patients’ hospital records and their discharge medication lists.

Methods: A retrospective review of medication information was conducted for 423 male patients
consecutively admitted for a period of 12 months to the acute unit of a university-based psychiatric
clinic. Potential DDIs were identified and classified using Lexicomp drug interaction software into
groups: X (contraindicated combinations), D (consider therapy modification), C (monitor therapy)
and B (no action needed). The fifth group was formed by a small number of not listed interactions.
Drug-drug interactions in group X and D were considered as potentially harmful. Approval was
obtained by the Ethical Committee of the Medical University of Varna. Statistical analyses were
performed using SPSS version 20.0 considering a significance level of p<0.05.

Results: A total of 1404 pDDils, involving 405 (95.75 %) of the evaluated patients during the
hospitalisation period were detected. Out of them 346 (24.64%) were referred to as potentially
harmful. Exposed to at least one pDDI from category X were 86 (20.33%) patients and to at least
one pDDI from category D - 180 (42.55%) patients. The most common potential risk was the
additive sedative effect, involving 547 drug pairs with an average rate of 1.66 per patient. The
majority of the drug combinations with potential risk of additive sedative effect included diazepam.
QTc prolonging drug combinations constituted the second most common potential risk detected in
182 drug interactions affecting 157 (37.12%) patients during the hospitalisation period. Hospital
discharge prescriptions included 631 pDDls, involving 318 (75.18%) patients (p<0.001).
Potentially harmful were considered 144 (p<0.001). Out of all patients at discharge, 51 (12.06%)
were exposed to at least one pDDI from category X (p<0.001), and 69 (16.31%), to at least one
pDDI from category D (p<0.001). The most common potential risks remained unchanged being
detected in significantly fewer patients (p<0.001).

Conclusions: A high rate of pDDIs were detected for our patient sample for the period of the
hospital stay and less so at discharge. Although it has been found that pDDIs far outhumber those
which lead to clinically significant effects, analysis has shown that the real size of the adversely



affected patients is nevertheless large enough. Together with the careful clinical, physiological and
biochemical monitoring of the patients, it is essential to consider the pharmacological features of
the administered drugs and select those with the least propensity to interact.

TonopoBa-Henoa K, XKemsskoBa-CaBoBa M, I@'anueBa C. OueHka Ha MOTCHIUATHUTE

JICKapCTBCHHU B3aUMOJICUCTBUSA npu IICUXHATPUYHU MalUEHTH. European
Neuropsychopharmacology 2020;40(1):S258-S259; doi: 10.1016/j.euroneuro.2020.09.336

BoBenenue: JlekapcTBeHHTE B3aMMOICHCTBHS A YeCTa, HO MPEOTBPaTUMAa MMPUYHHA 332 HEXKEITaHH
nexapcrBenu peaknuu (HJIP). JlurepaTypHu H3TOYHHUIIM TIOKA3BaT, Y€ YECTOTATa HA IIOTEHIIHATHI
nekapcTBenn B3aumoeicteus (PDDIS) cpen xocnoranu3upany ICHXHATPUYHH TALIMCHTH BapUpa,
nocturaiku 10 64.82%. [lcuxoTponHuTe MeIMKaMEHTH ca npudrHa 3a okoio 50% ot HJIP B Ta3u
rpyna MaiyueHTH, KaTo rojisiMa yacT Ouxa MOIJIM J1a ce AbbKaT uMeHHo Ha pDDIs.

Hen: IlpoyuBaneTo umamie 3a 1ien jaa ompenenu dectorara Ha PDDIS cpen manmenture c
NCUXHUATPHUYIHHU 3a00/IABaHNUA MNOCpCACTBOM OLCHKAa HAa MCIUMKAMCHTO3HATa TEpalivia, KOATO Ca
MOJTy4YaBallv 110 BpeMe Ha OOJTHUYHHMS CH MPECTOM U NPU TSIXHOTO U3MHCBAHE.

Metoau: beiie HarrpaBeH peTpOCIEeKTUBEH Iperiie]] Ha HH(pOopMalMATa 3a JIeKapCTBeHaTa Teparus
Ha 423 nmanueHTd OT MBXKKHM IOJ, XOCHMTAIM3UPAaHU B OCTPO ICUXUATPUYHO OTICIICHHE Ha
YHHUBepcUTeTCKa OoiHMIAa B mepuoa oT 12 wecena. [Torennmanuure DDIs 0Osixa
UACHTUGHUIMPAHU M KIAaCU(ULIUPAaHU MOCPEACTBOM CHELUANINU3UPaH COPTyebp 3a JIEKapCTBEHU
B3auMmoseiicTBus Lexicomp B 4 rpynu: X (mpoTHBOIIOKa3aHH KomMOuHaimu), D (koMOuHaImm,
Hajaranm Moaudukanys Ha tepanusara), C (KOMOMHAIIMH, HAJIaraly HabJIoJCHIE Ha TePaIusITa)
u B (komOunanmu, Heusuckpamu aericteue). beme odpopmena u nera rpymna oT Majako Ha Opoit
B3aMMOJICHCTBUS, KOMTO He Osxa wuaeHTHPuUuUpaHu ot codryewbpa. JlekapcTBeHure
B3aUMOJeICTBUS, Klacuuuupanu kato kareropust X u D 6s1xa nmpueTH 3a NOTEHIIMAIHO ONACHHU.
[IpoyuBanero Geme ogoOpeHo ot ETuunara komucus kbM MeOUIMHCKM yHHUBEpcUTeT, BapHa.
CraructuueckusT a”Haiu3 Oemie mpoBeseH ¢ mporpamata SPSS 20.0, kaTo AOCTOBEPHOCT Ha
pesynratute ce npuemaie npu p<0.05.

Pesynraru: bsxa otuetenu obmo 1404 pDDIs, 3acsaramu 405 (95.75%) manueHnTta mo Bpeme Ha
texuus OonuuueH mpectoil. OT Tesu pPDDIs 346 (24.64%) 6sixa kimacHpUIMpaHH KaTo
MOTEHIMAJIHO onacHU. M3/105keHN Ha MOHE eHO JISKapCTBEHO B3aMMOJIeHcTUBE OT Karteropus X
Osixa 86 (20.33%) marmenta, a ot kareropus D — 180 (42.55%) marmenta. Hait-uectusr
MOTEHIMAJIeH PUCK, WIeHTUUIMpaH npu 547 nexapcTBEHHM JABOHKHM, Oelie OT 3acHiBaHE Ha
cenaTuBHUA e(eKkT Ha MeaukameHtuTe. HeroBata cpenna vecrora Oemie 1.66 Ha mHalueHT.
[ToBeuero ot pDDIS, Bogemm /10 MOTEHIIMAIHO 3aCUJIBAaHE Ha CENATUBHHS €(EKT, BKIIOUYBAxa
nuazenaM. BTopusT mo yectoTa mMOTEHIMaleH PUCK, HAeHTU(uuupaH npu 182 nexapcTBeHH
B3auMoieicTBHs U 3acsran] 157 (37.12%) maipenTa mo BpeMe Ha OOJHUYHKS UM TPECTOM, Oerre
PHUCKBT OT yabbkaBaHe Ha QT mHTEepBasia. AHaIM3bT HA TepanuATa Ha MANUEHTHTE MIPH TIXHOTO
usnucBane ot OonHuiara otkpu 631 pDDIs, 3acsramm 318 (75.18%) narmenra (p<0.001). Ot Tsx
noTeHnuanHo onacHu 6sixa 144 (p<0.001). [Tpu usnmcsane 51 (12.06%) nanuenra 6sxa H3I0KESHN
Ha none exano PDDI or kareropus X (p<0.001), a 69 (16.31%) nauuenta — ot karteropus D



(p<0.001). Haii-dyecTHsIT NMOTEHIMAJICH PUCK OCIIe CHIIMAT, HO 3acsrallie 3HAYUTEITHO MO-MaTbK
opoit marenTn (p<0.001).

3akmouenue: Yectorara Ha uaeHtudunupanute pPDDIS cpen HammTe manueHTH Oemie mo-BUCOKa
10 BpeMe Ha TeXHHs IPeCTOi B OOJHHIIATA B CPAaBHEHHUE C Ta3H MPH U3IMUCBaHETO WM. YecTtoTaTa
Ha 00110 yctaHoBeHHTe pDDIs HaAXBBPIIA 3HAYUTETHO Ta3d HAa B3aMMOJCHCTHATA, KOMTO BOJAT
0 KJIMHUYHO 3HAYUMHU HEXelaHu edekTd. Bbhopeku ToBa OposST Ha peallHO 3acerHaTUTE
MAIUCHTH, U3JI0)KCHH Ha JIEKAPCTBEHU B3aMMOJICHCTBUSI, € TBBPJC BUCOK. M3KITIOUUTEIIHO BaXKHO
€, CEIHOBPEMEHHO C KIMHUYHOTO, (U3MOJIOTHYHOTO H OHOXMMHYHOTO HAOJIOJICHUE Ha
MalUeHTuTe, Jaa OBJaT B3eMaHU MpeaBHI H  (apPMAKOJOTUYHHUTE XapPAKTCPUCUTKH Ha
MEJIMKAaMEHTUTE U Ja OBbAaT MPEANOYNTaHd TE3H, KOMTO MPOSBSIBAT Hail-cllada CKIOHHOCT KBbM
B3aMMOJICHCTBHS.

I'.7.6. Marinov V, Tzaneva M, Zhelyazkova-Savova M, Gancheva S, Valcheva-Kuzmanova S.
Effects of gallic acid in a rat model of inflammatory bowel disease induced by
trinitrobenzenesulfonic acid. Bulgarian Chemical Communications 2019;51:22-28

Inflammatory bowel disease is a group of chronic disorders of the colon and small intestine.
Trinitrobenzenesulfonic acid (TNBS)-induced experimental colitis is a commonly used model to
investigate its pathogenesis. Gallic acid (GA) is a naturally occurring phenolic acid, possessing
promising antioxidant and anti-inflammatory properties.

The aim of the study was to evaluate the effects of GA in a TNBS-induced rat colitis model.

Male Wistar rats were divided in 5 experimental groups: control and TNBS, receiving distilled
water, and three groups treated respectively with GA at doses of 20, 40, and 80 mg/kg orally for 8
days. The treatment started 24 hours after the induction of colitis that was achieved by rectal
administration of TNBS to all groups except for the control one. The body weight and stool
consistency were monitored. The severity of colitis was evaluated by macroscopic and
histopathological examination. Oxidative stress was assessed in rat serum.

The results showed that GA decreased the weight loss and diarrhea severity. The macroscopic signs
of TNBS-induced colitis were ameliorated. The necrotic area, colon weight, adhesions to adjacent
organs, and the wall thickening did not differ significantly in GA groups compared to the control.
The histopathological results showed some improvement in all GA groups regarding the epithelium
injury and inflammatory cell infiltration score. The markers of oxidative stress were reduced in
GA-treated groups.

In conclusion, GA decreased the TNBS-induced damage in the experimental model of colitis. The
beneficial effect of GA might be related to its antioxidant, anti-inflammatory and astringent
properties.

Mapunos B, IlaneBa M, XKemnszkoa-CaBoa M, I'anueBa C, BenueBa-Ky3manosa C. Edextu Ha
rajoBaTa KHCEIMHAa B MOJEN Ha BB3MAIUTETHO YPEBHO 3a00JsiBaHE WHAYIUPAHO OT



TpuHHTpOOEH3eHCYI(pOoHOBa KHcenuHa mnpu IwrbxoBe. Bulgarian Chemical Communications
2019;51:22-28

Bo3nanurenHuTe YpeBHU 3a00JsBaHMS ca Ipyla OT XPOHHYHH 0OJeCTH Ha JeOesoTO 4epBO U
TBHKUTE dYepBa. MuaynupanusT oT TpuHHTpoOeH3eHcyndoHoBa kucenuHa (TNBS)
EKCIICPUMCHTAJICH KOJUT € YEeCTO HM3IOJI3BaH MOJENl 3a M3CJCIBaHE Ha TAXHATa IaTOreHe3a.
lamoBata kucenmuna (GA) e mnpupogHa (QEHONTHA KHCEIHMHA, NpPHUTEXaBalla oOelaBaiu
AHTUOKCUJIAHTHH W TIPOTUBOBB3MAIUTEIHH CBOMCTBA.

Lenrta Ha n3cnensaneto Oemre na yctanoBu edexrute Ha GA Bbpxy TNBS-unaympan mogen na
KOJIUT IIPU IIIIBXOBC.

Mukku Wistar mrbxoBe Osxa pa3npeieieHd B 5 eKCIIepUMEHTAIHN Tpyu: KouTposiHa u TNBS,
MoJTy4aBallld JECTUIMpaHa Boja, U Tpu rpynu Tpetupanu ¢ GA B no3a ceorBetHO 20, 40 u 80
mg/kg, mpreMaHa MeppajHO B MpOab/DKeHHe Ha 8 mHHM. Tperupanero 3amouna 24 yaca ciel
MHAYLUUPAHETO HA KOJUTA, KOETO Oellle MOCTUTHATO IOCPEACTBOM PEKTAJIHO IPUIOKEHUE Ha
TNBS Ha >KMBOTHUTE OT BCHYKH TPYyNH C W3KIIOYCHHWE HAa KOHTPOJHATA. TelleCHOTO TErio U
KOHCHCTEHIIMATA Ha M3MpaKHEHHATA Osxa HaOII0JaBaHMU €XeTHEBHO. B Kpas Ha ekcriepuMeHTa
TEXECTTa Ha KOJUTa Oellle onpeseseHa MocpeICTBOM MAaKPOCKOIICKA OIIEHKAa Ha MOpaXEHUATa U
XHMCTOIIATOJIOTHYHO U3cieaBane. HUBOTO Ha okcuaaTtuBeH cTpec Oelre onpeeneHo B cepyma Ha
OIUTHUTE KUBOTHH.

Tperupanero ¢ GA Hamanu 3arydarta Ha TEJIECHO TETJIO HA OIIMTHHUTE KUBOTHHU, KAKTO U TEXKECTTa
Ha Jauapusata. MakpOCKOIICKUTE IIOKa3aTeld, OLeHsBamM Texxectra Ha | NBS-unpynmpanus
KOJIUT, 0siXa noJj00peHu. Pa3MepbT Ha HEKPOTUYHATA 30HA, TETJIOTO Ha KOJIOHA, CPACTBAHUATA KbM
NpUIICKAIIN OPraHu, KaKTo U 3a7e0eIBaHeTO Ha YpeBHATA CTEHA B IpynuTe, TpeTupanu ¢ GA, He
ce pasiauyaBaxa JIOCTOBEPHO OT Te€3HM B KOHTPOJHATa Ipyrna. XHUCTOMATOJOTMYHOTO H3CIIE/BAaHE
M0Ka3a U3BECTHO NOJJ00peHe BbB BCUUKH I'pyIH, ony4aBaniy GA, 1o OTHOIIEHHE Ha eUTeIHATa
yBpeZa U Bb3MajguTenaHata uHpuitpanus. Ilokazarennure Ha OKCUIATUBEH cTpec OsiXxa HaMaJIeH! B
tpetupanute ¢ GA rpynu.

B 3axmrouenne, GA namamu TNBS-unnynmpanata yBpena B eKCIIepuMEHTAICH MOJIEN Ha KOJIUT.
bnaronpusithute epextn Ha GA OMxa MOTIHM Na ce IBJDKAT HAa HEWHaTa aHTHOKCHIAHTHA,
IIPOTUBOBB3MAINTEIHA U aJICTPUHI€HTHA aKTUBHOCT.

I'.7.7. Gancheva S, Birnbaum L, Albatz L, Zhelyazkova-Savova M. Warfarin increases
undercarboxylated osteocalcin levels and improves diet-induced metabolic alterations in rats.
British Journal of Pharmacology 2019;176(16):3001-3002

Background and Purpose: Osteocalcin is a vitamin K-dependent protein synthesized by osteoblasts
and released in the circulation during bone resorption in its undercarboxylated form (ucOC).
Experimental studies on mice have shown that it regulates energy homeostasis. Warfarin as a
vitamin K antagonist impairs the carboxylation reaction, thus increasing the level of ucOC. In our
study, we aimed to check whether the pharmacologically induced elevation of ucOC would
improve energy homeostasis in rats subjected to high-fat high-fructose diet.



Experimental Approach: Male Wistar rats were divided into three groups: a control group (C, n =
12), a metabolic syndrome group (MS, n = 12), and an MS group treated with warfarin (MS +
WI/K1, n = 13). Rats from group C received regular rat chow, and rats from group MS and MS +
WI/K1 were fed high-fat high-fructose diet to develop metabolic syndrome. Rats from group MS +
WI/K1 were treated daily with warfarin dissolved in saline (150 mg/kg) to increase ucOC levels
and vitamin K1 dissolved in sunflower oil (22.5 mg/kg) to prevent bleeding. Rats from group C
and MS received the corresponding solvents. Drugs and solvents were given by oral gavage. The
duration of the experiment was 11 weeks. At the end of the study, fasting blood sugar levels were
measured and a glucose tolerance test (GTT) was performed. AUCs were calculated. After
sacrifice, unilateral retroperitoneal fat pads were removed and weighed to determine fat index as a
measure of visceral adiposity. HDL-cholesterol and ucOC were measured in serum. Two groups
were compared by Student's t test; data are presented as mean = SEM.

Key Results: The rats from the MS group developed metabolic syndrome with elevated fasting
blood glucose compared to the control group (6.44 £ 0.15 vs. 6.00 + 0.13 mmol/L, P =.0352, n =
23), glucose tolerance was impaired (AUC from GTT: 1,238 + 67.69 vs. 1,007 £ 66.77
mmol*min/L, P = .0434, n = 24), fat index was increased (11.22 + 1.2 vs. 8.21 = 0.66, P = .0434,
n = 23), HDL-cholesterol was reduced (1.12 + 0.06 vs. 1.38 = 0.07 mmol/L, P = .008, n = 23).
Warfarin increased ucOC levels more than fourfold (220.6 = 32.59 ng/ml in MS + W/K1 group vs.
47.75 + 3.05 ng/ml in the MS group, P <.0001, n = 25) and alleviated metabolic parameters. The
fasting blood glucose was reduced (5.82 +0.14 vs. 6.44 = 0.15 mmol/L, P =.0063, n = 25), glucose
tolerance was improved (1058 + 44.76 vs. 1238 + 67.69 mmol*min/L, P = .0321, n = 25), and
HDL-cholesterol was increased (1.3 + 0.06 vs. 1.12 £ 0.06 mmol/L, P =.0309, n = 24).

Conclusions and Implications: Warfarin prevented the development of metabolic syndrome in rats
receiving a high-fat high-fructose diet. These effects could have been caused by the elevation of
undercarboxylated osteocalcin.

I'anueBa C, bupn6baym JI, Anbamn JI, XKenszkoBa-CaoBa M. Bapdapun nosuiiaBa HuBaTa Ha

HEKapOOKCUIIMPAaHUs OCTEOKANIMH M MoJ00psBa IueTa-uHAYLUPAHU METa0OJUTHU HapyIICHUS
npu mwbxose. British Journal of Pharmacology 2019;176(16):3001-3002

BeBemenne w 1en: OcTeOoKaNMIMHBT € BHTaMUH K-3aBHCHM TIPOTEWH, CHHTE3UPAaH OT
ocTeobIacTuTe, KONTO ce ocBOOOXKIaBa B IMPKYIAlMATa MO BpeMe Ha KOCTHATa pe3opOuus B
cBosiTa HekapOokcuaupana popma (UCOC). Criopes eKCrIiepUMEHTATHH TIPOYYBaHHUs, TPOBEKIAHN
BBPXY MHUIIKH, TOM perynupa eHepruiiHusi metabonuszbM. BapdapuHbT, KaTo aHTaroHHCT Ha
ButaMuH K, HapyiaBa peaknusara Ha KapOOKCUIIMpaHe U Taka yBennuaBa HuBaTa Ha UCOC. IlenTa
Ha HalIeTo MpoyBaHe Oemie fga p3depeM Aanu (GapMakoJIOTHYHOTO TMOBHINABaHE HA HUBATa Ha
ucOC 6u momoOpuIo MOKa3aTeNUTe Ha €HEPTUIHUS METa0OIU3bM MPH ILTHXOBE, MOITy4aBaIld
nueTa borata Ha Ma3HHHU U (PYKTO3a.

Excniepumenranen qu3aiin: Mbxku Wistar mrbxoBe 0sixa pa3npe/iesieHd B TPU TPYINU: KOHTPOJIHA
rpyna (C, n=12), rpyna ¢ metabonutes cunapom (MS, n = 12) u MS rpymna, Tpetupana ¢ Bappapux
(MS + W/K1, n = 13). XXuBotuure ot rpyna C monyyaBaxa CTaHIapTHa JlaboparopHa JueTa, a



te3u oT rpynmu MS u MS + W/K1 — nuera ¢ BUCOKO ChIbpiKaHHE HAa Ma3HUHH M (PPYKTO3a C Lel
HHAYKIUS Ha MeTtabomuteH cuuapoM. JKuBoraure or rpyma MS + W/K1 6sxa TperupaHu
eKeHEBHO ¢ Bap(dapuH, pa3TBOpeH BbB (husnonoruder pas3reop (150 mg/kg) ¢ men moBuimaBane
uuBata Ha UCOC wm Buramun K1, pastBopen B ciapHYOriIenoBo oiauo (22.5 mg/kg) ¢ men
npenoTBparsBane Ha KbpBeHe. JKuBoTHuTe oT rpymu C m MS monydaBaxa CHOTBETHHUTE
pastBoputenn. JlekapcTBara W pa3TBOPUTEIUTE OsiXa MpPWIATaHH IEPOPaTHO C IMOMOIITA Ha
oporactpaiiHa conza. [IpoabimkuTennHocTTa Ha onuta 6eme 11 ceamuiy. B kpast Ha ekcriepuMeHTa
Oelie M3MepeHa KpbBHATA 3axap Ha IJIaJHO U Oelle MpoBEAeH IIoKo30-Tosiepanted Tect (GTT).
ITnomra mox kpuBara (AUC) or Tecra Oemre kajnkyiaupana. Ciiesl eBTaHa3usATa Ha OIMUTHUTE
KHUBOTHH PETPOIIEPUTOHEATHATA MACTHA ThKaH OellIe OTIpenapupana eTHOCTPAHHO U MpeTeriieHa
3a ompeneNsiHe Ha WHJAEKCa Ha MacTHaTa ThKaH, M3IMOJ3BaH 3a OLEHKA Ha BHUCIIEPAIHOTO
3atieeTsaBaHe. HDL-xonectepona m UucOC 6sixa m3MmepeHu B cepyMa. Bcexku 2 rpynu Osixa

CpaBHsIBaHU TOCpeacTBOM Student's t Tect; JaHHHWTE ca MPEICTABEHH KAaTO CPellHA CTOWHOCT =+
SEM.

KitouoBm pesynratu: KuBotHute oT rpyna MS passuxa MeTaOOIUTEH CHHAPOM C TOBUIICHH
CTOWHOCTH Ha KPbBHA 3aXap Ha IMIaJHO B CpaBHEHUE ¢ KOHTponHaTa rpyna (6.44 £ 0.15 vs. 6.00 +
0.13 mmol/L, P =.0352, n = 23), napymien rioko3eH tojepanc (AUC ot GTT: 1,238 £ 67.69 vs.
1,007 £ 66.77 mmol*min/L, P = .0434, n = 24), noBuilieH HHACKC Ha MacTHaTa ThKaH (11.22 £ 1.2
vs. 8.21 £ 0.66, P = .0434, n = 23) u mamanen HDL-xonectepon (1.12 + 0.06 vs. 1.38 = 0.07
mmol/L, P =.008, n = 23). Tperupanero ¢ Bapdapun nosuiire HuBata Ha UCOC moBeye oT 4 MbTH
(220.6 £ 32.59 ng/ml B rpyna MS + W/K1 vs. 47.75 £+ 3.05 ng/ml B rpyna MS, P <.0001, n = 25)
U o00pu MeTaboIMTHUTE Toa3aren. HuBata Ha KpbBHA 3axap Ha riaaHo Osxa Hamanenu (5.82
+0.14 vs. 6.44 = 0.15 mmol/L, P =.0063, n = 25), ritoko3Hus TojiepaHc Oemre mogoopen (1058 +
44.76 vs. 1238 £ 67.69 mmol*min/L, P =.0321, n = 25), a HDL-xonecteponsT — nmoBumieH (1.3 +
0.06 vs. 1.12 £ 0.06 mmol/L, P =.0309, n = 24).

3aknrouenue: TperupaHero ¢ BapdapuH Npea0TBPATH Pa3BUTUETO HA META0OIUTEH CUHIPOM IIPU
IUTbXOBE, MOJyyaBally JueTa Oorata Ha Ma3HMHU U (ppykTo3a. brnarompusrtaure eextu Ouxa
MOTJIM 12 c€ OOSICHAT C MOBMIIIABAHETO HUBATa HA HEKAPOOKCUIIMPAHUS OCTEOKJIIAIHH.

I'.7.8. Zhelyazkova-Savova M, Gancheva S, Albatz L, Birnbaum L. Warfarin attenuates diet-
induced behavioral and cognitive alterations in rats: effects of osteocalcin, blood glucose or both?
British Journal of Pharmacology 2019;176(16):3024-3025

Background and Purpose: Osteocalcin, a vitamin K-dependent protein from bones, has been
described in mice as a hormone released in its undercarboxylated form (ucOC) to regulate energy
metabolism. In addition, ucOC has been shown to favourably affect anxiety, depression, and
memory. The aim of this study was to investigate the effects of warfarin, a vitamin K antagonist,
on behavioural and cognitive functions of rats subjected to high-fat high-fructose (HFHF) diet.

Experimental Approach: Male Wistar rats were divided into three groups: a control group (C), a
metabolic syndrome group (MS), and an MS group treated with warfarin (MS + W/K1). Vitamin
K1 was given simultaneously with warfarin to prevent bleeding. After 11 weeks of dieting and



treatment, fasting blood glucose (BGL) was measured and behavioural tests were performed to
evaluate anxiety (social interaction test [SIT]), depression (forced swimming test [FST]), and
spatial memory (place recognition test [PRT]). After euthanasia, blood was taken for serum ELISA
ucOC determination. Student's t test was used to compare two groups; data are presented as mean
+ SEM (n animals). Correlation analysis was used to test associations between variables.

Key Results: MS rats developed hyperglycaemia and warfarin normalized it. Warfarin treatment
prevented the HFHF diet-induced behavioural and memory alterations and caused a significant
increase in ucOC levels relative to the MS group. BGL correlated with social interaction (Pearson
r=—.4945, P=.0120) and cognitive performance (Pearson r =—.4481, P =.0281). ucOC correlated
with anxiety (Pearson r =.4840, P =.0358) and memory measures (Pearson r = —.5364, P =.0264).
Depression scores were significantly associated with BGL only (Pearson r = .4526, P = .0344).

Conclusions and Implications: Warfarin reduced BGL in rats with diet-induced MS, presumably
through increased ucOC levels. Concurrently, warfarin improved behavioural and cognitive
deteriorations associated with MS. While the reduction in anxiety and memory impairment might
be attributed to both the increased serum ucOC and the correspondingly decreased blood sugar, the
reduction of HFHF diet-induced depression by warfarin seems to be determined primarily by the
resulting lowering of BGL.

XKenszkoa-CapoBa M, I'anueBa C, Anban JI, bupubaym JI. Bapdapun mnomoOpsiBa amera-
WHIYIUPAHH TIOBEJIECHYECKH U KOTHUTHBHU HAPYIICHHS TPH IUTbXOBE: €(PEKTH Ha OCTEOKAIIIIVH,
KpbBHaTa 3axap win Ha asere? British Journal of Pharmacology 2019;176(16):3024-3025

BwBenenne u nen: OcTeoKallMHBT, KOCTHUAT BUTaMUH K-3aBHCHM MpPOTEHMH, NpU MUILIKU CE
OIKCBA KaTO XOPMOH, OTAEJISALI ce B CBosATa HekapOokcmupana popma (UCOC) kato perynaTop Ha
eHepruiiHus Metabonu3bM. OcBeH ToBa MMa JaHHH, 4ye UCOC noBiusiBa 6J1aronpUsiTHO ChCTOSHUS
Ha TPEBOXKHOCT M Jerpecusi, KakTo W mamerrta. lleara Ha u3cnenBaHeTo Oerle @ yCTaHOBH
edexTuTe Ha Bap(apuH, KaTO aHTArOHUCT Ha BUTaMUH K, BbpXy MOBEAECHUETO M KOTHUTHUBHHUTE

(bYHKHHH Ha IUTBXOBE, IOJy4daBalllkd AUCTAa C BUCOKO CBHABPIKAHUC HA MAa3HUHU U (1)pYKT03a
(HFHF).

Excnepumenraien auszaiin: Mbxku Wistar mipxoBe Osixa pasjiefieHH Ha 3 TpymH: KOHTPOJIHA
rpyna (C), rpyna ¢ merabonuren cuaapoM (MS) u MS rpyna, tpetupana ¢ Bappapun (MS +
WI/K1). Buramun K1 Oemie mpuiaran eIHOBPEMEHHO ¢ BapdapuH 3a NpEJOTBpaTsABaHE Ha
kbpBeHe. Cnen 11-ceqMUYHO MPUTTOKEHHUE HA UETaTa U TPETUpaAHETO Oellle n3MepeHa KpbBHaTa
3axap Ha rinaaHo (BGL) u 6s1xa mpoBeieHH MOBEICHUECKH TECTOBE 3a OIIEHKA Ha TPEBOXKHOCT (TECT
Ha cormaiaHo B3aumoelicteue [SIT]), nenpecuBHO NOBencHKE (TECT 3a MPUHYAUTEIHO TUTyBaHE
[FST]) m Ha mpoctpaHcTBeHaTa mamMeT (TecT 3a pasno3HaBane Ha mnosunus [PRT]). Cnen
€BTaHA3WPAHETO Ha OMUTHUTE KUBOTHU OsiXa B3eTH KpbBHU Npobdu 3a ELISA onpenensine HuBata
Ha UCOC B cepyma. ['pynure Osixa cpaBHsBanu 1o 2 mocpenactBom Student's t tect. C men
OTKpHUBaHE Ha BpB3Ka MEXKIY 2 MoKa3aress Oelre MpoBeIeH U KOpEeTalnOHeH aHaJIu3.



KmtouoBu pesynratu: JKuBotHure oT rpyma MS pa3Buxa xumeprivkemus, KOsTO Oerie
HOpMaJIM3upaHa oT BapdapuHa. Tperupaneto ¢ Bapdapun npeaorBpatu uaaynupanure or HFHF
JMeTaTa MoBeJeHUYEeCKH U MTaMETOBU HapyUIeHUs U AOBE/E A0 3HAUMTEIHO noBHiaBane Ha UcOC
cupasmo MS rpymara. Otkpuxa ce kopemamuu Mexay BGL ¢ Bpemero Ha conuaimHO
B3aumoeiicteue B SIT (Pearson r = —.4945, P = .0120) u ¢ mpeacraBsHeTo Ha )XUBOTHHUTE B PRT
(Pearson r = —.4481, P =.0281). UcOC couro kopenupaiie ¢ TpeBoxaoctra (Pearson r = .4840, P
= .0358) u nokazaress 3a npoctpancTBena mameT (Pearson r = —.5364, P = .0264). Ctenenta Ha

JETPECUBHO-T0I00HO MOBeAeHKE Oere acoruupana eauacteeno ¢ BGL (Pearson r = .4526, P =
.0344).

3axnmrouenue: Tperupaneto ¢ Bapdapun Hamanum BGL npu XKuBOTHHTE ¢ JUeTa-WHAYLIUPAH
MEeTa0OJUTEeH CHHIPOM, BEPOATHO upe3 yBenmuaBaHe HuBaTa Ha UCOC. OcBeH TOBa TPETUPAHETO
¢ BapdapuH 1Mogo0pu MOBEICHYECKUTE U KOTHUTUBHU HAPYIICHHS, aCOIUMPAHU C METAOOUTHUS
curapom. [TogoOpsiBaHETO HA TPEBOKHOCTTA M KOTHUTUBHHUTE (PYHKIIMU BEPOSITHO CE IBJKU KAKTO
Ha nosumasaHeTo Ha UCOC, taka m Ha HamMainsgBanero Ha BGL, moxaro toBa ma HFHF-
WHAYIUPAHOTO JCTIPECUBHO TMOBEJACHHUE M3TJICK/Ia 3aBHCUMO CIUHCTBEHO OT PEAYLHUPAHETO HA
KpBBHO3aXapHUTE HHUBA.

I'.7.9. Zhelyazkova-Savova M, Gancheva S, Galunska B, Gerova D. Vitamin K: the new faces of
an old friend — a role in bone and vascular health. Biomedical Reviews; 2017;28:70-90

There is an exciting research expansion on the novel roles of vitamin K in the last decades.
Subclinical deficiency in vitamin K is believed to be widely spread, possibly contributing to age-
related diseases. This review is focused on the effects of vitamin K on the skeleton and blood
vessels, where it could be potentially useful in the prevention and treatment of osteoporosis and
vascular calcification, both having a significant health impact in the society. The types (K1 and
K2), nature and sources of vitamin K are reviewed as well as the mechanisms of action underlying
their effects. Gamma-glutamic carboxylation of several vitamin K dependent proteins (VKDP),
including clotting factors, is the primary mode of action of vitamin K, leading to activation of
proteins with specific functions. Priority was given to those VKDP that are involved in maintaining
bone and vascular health. Other recently identified cellular transduction pathways through which
vitamin K acts are also outlined. Experimental in vivo data confirming the expected beneficial
effects of vitamin K on bones and blood vessels have paved the way for clinical studies. So far, the
evidence from clinical experience with vitamin K supplementation is promising, but still
insufficient to recommend routine use of vitamin K as a preventive agent. Several prospective
randomized controlled clinical studies currently in progress are expected to give more clearcut
results allowing the routine use of vitamin K as a reliable, cheap and safe medication in the
prevention of bone loss and vascular calcification.

KensszkoBa-CaBoBa M, I'anueBa C, ['anyncka b, I'eposa /JI. Butamun K: HoBUTE nHIla Ha equH
CTap MpHsTE] — 3HAUYE€HUE 3a KOCTHOTO M ChA0BO 3apaBe. Biomedical Reviews; 2017;28:70-90

[Ipe3 mocneaHuTe NECETUIETHS C€ TPYNAT MHOYKECTBO BBIHYBAIIM PA3KPUTHUS 3a HOBUTE POJIM HA
ButamuH K. Oxka3Ba ce, ue CyOKIMHUYHUAT AePUINUT Ha BUTaMHUH K € MUpOoKo pa3npocTpaHeH U



BEPOSITHO € CBBP3aH C Pa3BUTHETO HA T.HAp. ,,007ecT Ha cTapeeHeTo . To3u nurepaTypeH 0030p
e (okycupaH BbpXy edekTuTe Ha BUTaMuH K BbpXy KOCTHATa CUCTEMa U KPbBOHOCHHUTE ChJIOBE.
Buramun K 6u Mors:n ga 6b/1€ 1oJie3eH B IPeBEHIIMSTA U TEPAIKATA Ha OCTEONOpo3aTa U ChlloBaTa
KanuuuKanys — HapyIIeHUs ¢ TOJIIMO 3/[paBHO 3HaueHHUe 3a 001ecTBoTo. O030pbT pasriekia
BunoBere ButamuH K (K1 u K2), Taxnata nmpupona M WM3TOYHHUIM, KAKTO M MEXaHHU3MHTE Ha
neiicteue, o0ycnapsaiy epexture uM. OCHOBHUAT MEXaHU3bM Ha JielicTBUE Ha BuTamMuH K e rama-
KapOOKCHJIMPAHETO Ha HIKOJKO BUTaMUH K-3aBUCHMMM IpOoTeWHa, BKIIOYUTETHO (akTopu Ha
KPBBOCHCUPBAHETO, B PE3YyJITaT HAa KOETO T€ CE aKTHUBUPAT U Ca B CHCTOSIHME Ja M3MbJIHSIBAT
cnenupUUHUTE cU (YHKIIUHU, KaTO TO3U 0030p pasriex/ia MPUOPUTETHO T€3H OT TAX, KOUTO UMAT
OTHOIIIEHHE KbM KOCTHOTO U CHJIOBO 3/1paBe. OTOENsA3aHu ca U HIKOU HACKOPO HIECHTUUIIUPAHU
BBTPEKJIETPYHU CHTHAJIHM MbTUINA, 4pe3 kouto BuTamMuH K oka3Ba edextu. OuakBaHuTE
OnaronpusaTHA e()EeKTH Ha BUTAMHHA BbPXY KOCTHUTE M CBJOBETE C€ MOTBBpXKIaBar iN VIVO oT
eKCIIEpUMEHTAJIHA TMPOYBAHMUS, KOUTO TMPOMPABIT WHTA 3a TMPOBEKIAHE HA KIMHHUYHU
u3cneaBanus. Ha To3u eran JaHHWTE OT KIMHUYHHUTE MPOYYBAHUS, pa3TicKIay ePeKTUuTe Ha
cymiemeHTanus ¢ ButamuH K, makap u obemaBamiy, ca Bce Ollle HEJJOCTaThbUHU Jla Ce Mpenopbya
pyTHHHaTa My yrnorpeda ¢ 1en mnpeBeHIMsA. HSIKOIKO TPOCIEKTUBHU paHAOMHU3UPAHU
KOHTPOJIUPAHU KJIMHUYHM TPOYYBAHUS ca B MPOTPeC M C€ OYaKBa Ja BHECAT MOBEYE SICHOTA
OTHOCHO pyTHMHHATa ynorpeda Ha BuTamMuH K kato Hazex/1eH, eBTUH U Oe301aceH MEAMKAMEHT 3a
MpeIOTBPATABaHE HA KOCTHA 3ary0a U ch0Ba KanIu(UKaIIHS.

I'.7.10. Zhelyazkova-Savova M, Gancheva S, Sirakova V. Potential statin-drug interactions:
prevalence and clinical significance. Springer Plus 2014;3:168. doi: 10.1186/2193-1801-3-168

Background: Statins are cholesterol-lowering drugs widely used for cardiovascular prevention.
Although safe when used alone, in combination with other drugs the likelihood of adverse drug
reactions increases significantly. The exposure of the Bulgarian population to coprescriptions
leading to potential statin-drug interactions is currently unknown.

Objective: The aim of this study was to investigate the incidence of coprescriptions involving
statins and to compare the exposure of outpatients and inpatients to potential statin-drug
interactions.

Setting: A cardiology clinic of the teaching University hospital in Varna, Bulgaria.

Method: This observational retrospective study examined the medical records of hospitalized
patients prescribed a statin in combination with potentially interacting drugs. Patients who entered
the hospital with a statin coprescription (considered outpatients) were compared with those
coprescribed a statin at discharge from hospital (considered inpatients). Potentially interacting
drugs included inhibitors and inducers of cytochrome P450 (CYP) enzymes and drugs of narrow
safety margin (coumarin anticoagulants, digitalis).

Main outcome measure: The proportion of patients exposed to statin coprescriptions with
potentially interacting drugs at hospital admission and discharge. Secondary outcome measures:
laboratory evidence supporting possible statin-drug interactions.



Results: Out of 1641 hospitalized patients examined, 572 were prescribed a statin, either at hospital
admission or discharge. Simvastatin was most commonly prescribed and simvastatin-drug
coprescription predominated, especially at discharge. The exposure to all potential statin-drug
interactions was similar at hospital admission (26.1%) and discharge (24.4%), as was the exposure
to statin combinations with CYP inhibitors, 6.4% and 4%, correspondingly. Overall, more
coprescriptions were generated, than were eliminated by hospital physicians. Amiodarone was the
CYP inhibitor most frequently coprescribed. Of all interacting drugs acenocoumarol was the most
commonly found, the proportions of statin-acenocoumarol coprescriptions being roughly the same
at hospital entry (11.5%) and discharge (12.4%). In 7 patients out of 69 exposed to the combination,
INR was found to be higher than 3, indicating a risk of over-anticoagulation.

Conclusions: Potential statin-drug interactions are common. Although they do not differ between
outpatient and inpatient settings, new hazardous coprescriptions are more frequently generated in
hospital. Caution is required when acenocoumarol is coprescribed with statins, especially
simvastatin.

Kenszkora-CaBoBa M, I'anueBa C, Cupakosa B. [loreHnuannu iekapcTBEHH B3aUMOJICHCTBUS
Ha CTATHHU: YECTOTA U KJIMHUYHO 3HaueHue. Springer Plus 2014;3:168. doi: 10.1186/2193-1801-
3-168

BoBenenune: CTaTUHUTE ca XOJECTEPOI-TIOHMKABAIIM JIEKApCTBA, M3IOJ3BaHU IIHPOKO 3a
ChPJICYHO-CHIOBA MPEBEHINA. Bhpeku de ca 0e30MmacHH, KOraTo ca M3I0JI3BaT CaMOCTOSTEITHO,
py KOMOMHHUpaHE C JIPYTH JIEKapCTBa BEPOSTHOCTTA OT Pa3BUTHE HA HEKEJaHH JIEKaPCTBEHH
peakIyy ce IMOBHINABa 3HAYUTEIHO. KbM HACTOSIIMS MOMEHT EKCIO3WIMATAa Ha ObJrapckara
MOMyJIalysg Ha KOMOMHUPAHO MPUIOKEHHE HAa CTATUHH, BOJEIIO JO0 MOTEHIUATHU JIEKaPCTBEHH
B3aMMOJICHCTBHS, € HEU3BECTHA.

Hen: Ilenra Ha mpoyuBaHeTO Oelle Ja YCTAaHOBM YECTOTaTa Ha JICKAPCTBEHU KOMOWHAIIMH C
Y4aCcTUCTO Ha CTAaTHHHU M Ja CpaBHU CKCIIO3UIUATA HAa MAUCHTUTC B W HU3BHH 6OHHI/IHaTa Ha
MOTEHIIMATHY JIEKAPCTBEHU B3aMMOJICHCTBUS, BKJIFOUBAILNA CTATUHU.

Mscto Ha npoBexaaHe: KapnuonornuHa KJIMHUKA KbM YHHBEpCHTETCKa OoiHMIIA BB BapHha,
bearapus.

Meton: [lo Bpeme Ha TOoBa OOCEpBAIlMOHHO PETPOCHEKTUBHO H3CIE/BaHE OsiXa MPOYyYEHU
MEUIMHCKUTE JI0CHUETa Ha XOCTUTAIU3UPAHU MAlMEHTH, Ha KOUTO € OWJI MpeaNucaH CTaTUH B
KOMOMHAIM ¢ MOTEHIIMAIHO B3aUMOICHCTBAIN JIEKAPCTBA, KaTO C€ HANPaBU U CPABHEHUE MEKIY
MalUeHTUTe, KOUTO ca MOCTHIWIN B OOJHMIIATA C BEYe MpeAnrucaHa KOMOMHAIUSA CbC CTATHH U
Te3H, Ha KOUTO TaKaBa € Ha3HaueHa 10 BpeMe Ha OOJTHMYHUS IpecToil. B rpynara Ha moTeHIIaIHO
B3aMMOJICICTBAIIUTE ChC CTATUHU JIEKapCcTBa Os1Xa BKIOYEHH MHXUOUTOPUTE U MHAYKTOPUTE Ha
uroxpom P450 (CYP) eH3uMuTe, KakTo W JieKapcTBaTa C TACHA TeparneBTHYHA IMPHHA
(KyMapHHOBH aHTHKOAT'YJIaHTH, ChPJCYHH TNIUKO3UIN).

OcHoBeH M3MEpPBAH NapaMEThp. NPOLCHTHT MALMCHTH, H3JI0KCHM Ha KOM6I/IHI/IpaHa TCpammus,
BKJIIOYBAIlla CTaTUH M IOTEHLMAJHO B3aHMOJICMCTBAIIO ChC CTaTUH JICKApCTBO IIpU IIPUCM U



U3IUCBaHEe OT OOJIHUYHOTO 3aBejcHHE. J[OMBIHMTENTHO M3MEpPBaHU MapaMeTpu: JaOOpaTOpHH
[IOKa3aTeNN, MHIMKUPAIY Bb3MOKHO JIEKAPCTBEHO B3aUMOJICHCTBHUE C Y4aCTUETO HA CTATUH.

Pesynratu: Ot o6mo 1641 Xocnuranu3upaHd TMAIMEHTa, y4YacTBalld B IPOy4YBaHETO, 572
MoJTy4yaBaxa CTaTUH WU MPU IprUeM B OOJTHUYHOTO 3aBEJCHUE, WIK IPU U3IHMCBAHETO UM OT HETO,
KaTo Hal-4ecTo MPEeINUCBaHUAT cTaTUH Oerie cuMBacTaTUH. CHOTBETHO TOBa Oellle U CTATHHBT,
BKJIFOYCH B HAW-MHOTO JIEKAPCTBEHH KOMOWHAIIMM, OCOOCHO MPU HM3MHCBAHE OT OOJHUYHOTO
3aBe/ieHre. YecToTaTta Ha BCUYKU MOTEHIIMAIHU JIEKAPCTBEHU B3aUMOJCUCTBHS C YYaCTHETO Ha
CTaTHHU Oellie MPUOIM3UTEIHO eIHaKBa IPU ipueM B OonHuaTa (26.1%) u npu u3nucBaHe OT Hest
(24.4%). Cpuroro ce oTHACsS W 3a 4yecToTaTa Ha KOMOMHHMpaHara Tepamnus Ha ctatuHu ¢ CYP
MHXHOUTOPH, KOSTO Oetre chTBeTHO 6.4% u 4%. Karo msu1o, mo Bpeme Ha OOTHHYHUS TIPECTOM
MOBeYEe IMOTCHIIMATHO OMACHH JIEKAPCTBEHH B3aUMOJICHCTBUS C y4aCTHETO HAa CTATHHU Osixa
TeHepUPaHU OTKOJKOTO enumuHupanu. CYP uaxuOuTopsT, Halli-uecTo mpuiaral eJHOBPEMEHHO
ChC cTaTuH, Oemie amMuonapoH. OT BCHYKU TOTCHIIMAIHO B3aWMOJCHCTBAINMA CBhC CTATHHU
JIeKapcTBa Haii-uecTo Oelie MpeanucBaH aIleHOKyMapos, KaTo 4YecToTara Ha KOMOWHAIMITA
CTaTHH-AIIEHOKYMapOoJI MPHU MPUEM U W3MHCBaHE OT OOJHHIATA Oemie MPUOIU3UTEIIHO eTHAKBA
(cvorBeTHO 11.5%Mm 12.4%). Ilpu 7 or 0010 69-Te manMeHTH, U3JI0KEHH Ha Ta3d KOMOHMHAIHS,
ctoiiHocTTa Ha INR Oeme no-Bucoka or 3.

3akmouenue: [loTeHInanHuTe IEeKapCTBEHU B3aUMOJICUCTBUS C YYACTUETO HA CTATUHU Ca YECTH.
Makap 4e JuIICBa ChIIECTBEHA PA3IMKA MEXKIY YECTOTAaTa Ha TE€3U B3aUMOJICMCTBUS B M U3BBH
OonHMYHAa OOCTAaHOBKA, TpsiOBa 1Ma ce OTYeTe, Y€ HOBU MOTEHIMAIHO OIACHU JIEKApCTBEHU
KOMOHMHAIINK CE€ TEHEPHpPAT M0 BpeMe Ha OOJHUYIHUS TIPecToi. JJOmbIHUTEIHO BHUMaHUE TpsiOBa
Ia ce oOpbINa B CIIydauTe, KOTaTo aleHOKyMapoJl c€é KOMOHMHHpPA ChC CTaTHH, OCOOCHO ChC
CUMBACTATHH.

Kpumepuu I'.8. Ilyonukayuu u ooxnaou, nyoauKkyeanu 6 nepegepupanu CRUCAHUA ¢ HAYUHO
peuenzupane unu nyoIuUKy8anu ¢ peOaKmupanu KoJaeKmueHu momose

I'.8.1. Gancheva S, Marinova E, Kanazirev B, Boyadzhieva M, Zhelyazkova-Savova M. Levels
of carboxylated and undercarboxylated osteocalcin in patients with type 2 diabetes. Scripta
Scientifica Medica 2020;52(4):14-19

Introduction: Osteocalcin (OC) is a bone-derived protein that undergoes vitamin K-dependent
carboxylation. The undercarboxylated form of the protein (ucOC) is released in the circulation
during the process of bone resorption. Experimental studies on mice and rats have revealed that
ucOC is involved in the regulation of energy homeostasis, linking in this way the bone, pancreas,
and adipose tissue metabolism. Experimental studies suggest no hormonal role for the carboxylated
form (cOC) of the protein.

Aim: In the study we aimed to examine the levels of OC in its carboxylated and undercarboxylated
form in patients with type 2 diabetes and control subjects, and to compare the vitamin K status
between the two groups.



Materials and methods: The present cross-sectional study involved a sample of 46 adults type 2
diabetes patients and a control group of 19 individuals. The carboxylated and undercarboxylated
forms of OC were measured in serum by using highly sensitive sandwich-type enzyme
immunoassay Kits. Vitamin K status was evaluated by the ratio ucOC/cOC. Student’s two-tailed
unpaired t-test was used to compare the groups.

Results: UcOC and cOC serum levels were significantly lower in patients with type 2 diabetes
compared to controls. We found no difference in the vitamin K status between the groups.

Conclusion: Our results show that OC might be involved in the regulation of carbohydrate
metabolism. In humans, it appears that the carboxylation state might not be essential for the
hormonal role of the protein as in mice and rats.

I'anueBa C, MapunoBa E, Kanaszuper b, bosmxueBa M, XemszkoBa-Caoa M. Hupa Ha

1apOOKCHIMpaH ¥ HEKapOOKCHIMpPAaH OCTCOKAJIMH IMPH MalMeHTH ¢ aumadber tum 2. Scripta
Scientifica Medica 2020;52(4):14-19

Bueenenue: OcreokanuuasT (OC) e cuHTe3upalil ce B KOCTUTE MPOTEHH, MOJICHKAI HA BATAMHH
K-3aBucumo kapOokcuiampade. HekapOokcunupanata ¢opma Ha mnporerna (UCOC) ce
0cBOOO’K/aBa B IIUPKYJIALIMATA [0 BpeMe Ha KOCTHaTa pe3opOiusi. OMUTHH MOCTAaHOBKU BBPXY
MHUIIIKH U TUThXO0BE Moka3Bat, ye UCOC e BBbBIICUCH B peryJialsaTa Ha CHEPTUHHHUS METa00IH3bM,
KaTo CBbP3Ba KOCTHATA ThKAH C MMaHKpeaca U MacTHata ThKaH. CHopell Te3u eKCIIEPUMEHTATHH
npoyBaHus KapOookcumupanara Gopma Ha npotenHa (COC) e nuiieHa OT XOPMOHAIHA aKTHBHOCT.

Ilen: B ToBa mpoyuBaHe cu OCTaBUXME 3a LIEJI J1a yCTaHOBUM KakBH ca HuBata Ha OC B HerosaTa
KapOOKcHIMpaHa U HekapOokcuinpana popMa Ipyu MAlMEeHTH ¢ AMA0eT TUII 2 U 3/IpaBU KOHTPOJIH,
KaKTO U J1a CPaBHUM cTaTyca Ha ButaMuH K B aBeTe rpynu.

Marepuanu u meroau: ToBa cpe30BO Mpoy4BaHe Oelle MPoBeAeHO BhPXY 46 manuenTa ¢ auadet
THII 2 ¥ KOHTpOJIHA rpyma oT 19 nanusua. Kapookcunpanara n HekapOoOKcHiIrpanaTta popma Ha
OC 0Osixa omnpesieneH B cepyMa 4pe3 BUCOKOUYBCTBHTENICH €H3UMHO-CBBbP3aH MMYHOCOPOSHTEH
ananmu3. CtarychT Ha ButamuH K Oerrie orieren nocpeactsom otHomienneto UCOC/COC. I'pymute
0sixa cpaBHsIBaHM upe3 Student’s t TecT.

Pesynraru: B rpynata ¢ quaber tun 2 cepymuute HuBa Ha UCOC u cOC 0sixa JOCTOBEPHO IMO-
HHUCKH OTKOJIKOTO B KOHTpOJIHATa rpyma. He ce YCTaHOBHU pas3JjiMKa BbB BUTaAaMUH K cratyca MCKIy
JBETE TPYIIN.

3akmoueHue: Hammre pe3yiiTaTu IMOKa3BarT, 4€ oC BCPOATHO € BBBJICUCH B pCryjlaliuAaATa Ha
BBIJICXUAPATHUA MeTa00IU3bM. I/I3FH6)K)13., e Ipu XOopa CTCICHTAa Ha Kap6OKCI/IJ'II/IpaHC Ha
IMPOTEHHA HE € TOJKOBA ChIICCTBCHA 34 OCHIICCTBABAHETO HA XOPMOHAJIHATA MY POJIA, KaKTO € IIpH
rprU3avuTe.



I'.8.2. Zhelyazkova-Savova M, Todorova-Nenova K, Gancheva S, Karadjova D. Evaluation of
potential drug-drug interactions in psychiatric patients: a pilot study. Scripta Scientifica Medica
2018;50(3):13-19

Introduction: Drug-drug interactions (DDIs) are common but avoidable causes for adverse drug
reactions.

Aim: This pilot study aimed to assess the prevalence of potential DDIs (pDDIs) among patients
with psychiatric disorders by evaluation of patients’ hospital records and their discharge medication
lists.

Materials and methods: A retrospective review of medication information was conducted for 47
male patients consecutively admitted for a period of one month to the acute unit of a university-
based psychiatric clinic. Potential DDIs were checked with Medscape drug interaction checker and
standard references on drug interactions, and were classified as major, moderate, or minor
according to their severity. The statistical analysis included: Chi-square test, Student’s t-test, and
correlation analysis.

Results: For the duration of the hospitalization a total of 121 interacting drug pairs were detected,
potentially capable of inducing DDIs (2.57 per patient). Out of all the patients 44 (94%) were
exposed to at least one pDDI and 7 (15%) to at least one serious pDDI. The most common potential
risk was the additive sedative effect, involving 58 drug pairs with an average rate of 1.23 per
patient. QTc prolonging drug combinations were found in 11 (23%) patients, drug combinations
with potential risk of hematologic toxicity in 10 (21%) patients and such with potential risk of
hepatic/metabolic toxicity in 9 (19%). CYP-mediated pDDIs were identified in 8 (17%) patients.
At hospital discharge fewer pDDIs per patient (1.13) were detected.

Conclusion: A high prevalence of pDDIs among the psychiatric inpatients was recorded. Caution
is warranted to limit the exposure of the patients to pDDlIs.

KensszkoBa-CaBoBa M, TomopoBa-HenoBa K, TI'anmweBa C, KapamxoBa JI. Ounenka Ha
MOTEHITUATHY JIEKAPCTBEHU B3aMMOJICUCTBUS MPU IICUXUATPUYHH MAIIMEHTH: MMJIOTHO IPOYYBAHE.

Scripta Scientifica Medica 2018;50(3):13-19

BLBGI[GHH@I .HCKapCTBeHI/ITG B3aI/IMOZ[€I\/IICTBI/I$[ ca 4e€CTa, HO MPEAOTBpaTHMa IIpUYrHA 3a Imo4yBarta
Ha HCXKCJIAaHU JICKAPCTBCHU PCAKIHH.

]_ICJ'II ToBa mnUIOTHO Mpoy4YBaHC HMAIIC 3a LCHI Ja YCTAHOBHU 4YECTOTAaTa HA INOTCHIHAJIHU
JICKAapCTBCHU B3aUMOJCHCTBUSI Cpea MAOUCHTHUTC C IICUXUATPUYIHU 3a00JISIBAHHS mocpeaACTBOM
OICHKAa Ha MCIHIHWHCKATa HOKYMCHTAalHd I10 BpEME Ha OOJIHMYHHS UM HpCCTOﬁ u 1pu
HU3IHUCBAHETO UM.

Marepuanmu u wmertoau: PeTpocrnekTHBHO Oelie mperjeqaHa MeTUIMHCKaTa WH(opMalms,
3acsraiia TepanusaTa Ha 47 ManueHTa OT MBKKHU T0JI, IPUETH B OCTPO MCUXUATPHYHO OT(eTIcHHE
Ha YyHHBEpCUTeTCKa OoiHWmA 3a mnepwojy oT | wmecen. [loTeHIWamHWTE JIeKapCTBEHU
B3aUMOJICHCTBHs Osixa MaeHTUHIMpanu nocpeactsom Medscape drug interaction checker u na



0a3ara Ha CTaHAAapTHAa JUTepaTypHa HHPOpManus H Osxa KIaCHPHUUIUPAHU KATO 3HAYUMH,
YMEpEeHH W MaJlOBAXHU CIIOpENl CEPHO3HOCTTa HM. lIpOBEAECHUST CTAaTUCTUYECKH aHAIU3
BKJIIOYBaIe Xu-KBaapar TecT, Student’s t TECT U KOpENAMOHEH aHAIIN3.

Pesynratu: 3a npoy4BaHus nepuosi 1o BpeMe Ha BbTPOOJHUYHOTO JICYEHUE HA MAlUeHTUTe Osxa
ycTaHOBEHH 001110 121 1BOIKM MeMKaMEeHTH ¢ OTeHIMaIHaTa Bb3MOXKHOCT J]a B3aUMOAEHCTBAT
(2.57 na manument). Ot Bcuku 47 namnuenta, 44 Ha Opoit (94%) Osixa M3II0KEHU HA TIOHE €THO
MOTEHI[MAITHO JIEKAPCTBEHO B3auMOCHCTBUE, KaTto npu 7 mauuenta (15%) ce ycranoBu noune 1
B3aUMOJICHCTBHE, KJIACU(PHUIMPAHO Karo 3HaYyuMo. Haii-uecTHAT TOTEHLMANEH PUCK,
UACHTUPHUIMPAH MPH 58 JeKapCTBEHH JBOWKH, ChC cpenHa decToTa 1.23 Ha mamueHt, Oeme oT
3aCUJIBaHE Ha CeAaTUBHUS €PEeKT Ha MenuKaMeHTUTe. JIekapcBeHM KOMOHMHAIM, MOTCHLIUAIHO
BOJIeNIN 10 yabipkaBane Ha QT uHTrepBana, Osixa yctanoBenu npu 11 (23%) manuenra, Takusa C
MOTEHLIMAJIEH PUCK OT XEMAaTOJOrMuHu YycinoxHeHus — npu 10 (21%) nmaumenrta, a oT
gepHoapoOHa/MeTabomuTHa TOKCHIHOCT — npu 9 (19%). Ilpm 8 mamumenta (17%) Osixa
WACHTUQUIMPAHA TOTCHLIMAIHU JICKApCTBEHH B3aUMOJICHCTBUS, CBBpP3aHH C IPOMSHA
aktuBHOCTTa HAa CYP emsumute. [Ipu n3nucBane Ha MaMEHTUTE OT OOJIHUYHOTO 3aBe/ICHUE OsXa
YCTAaHOBEHU IO-MAJIKO MOTEHIIMAIHU B3aumoencTus (1.13 Ha manueHr).

3akirouenue: [InmorHoTo IpOy4YBaHC YCTAHOBU BHUCOKA YECTOTAa HA IMOTCHUUAIHU JICKAPCTBCHU
B3aHMOH€ﬁCTBHH Cpea XOCIUTAJIU3HUPAHUTC IIAIUCHTH C IICHXUATPHUYIHH 3a00/s1BaHUS. U €
HCO6XO[[I/IMO AOI'BJIHUTCIIHO BHUMAHUC 3a TAXHOTO MaKCUMAJIHO OTpaHU4vYaBaHC.

I'.8.3. Gancheva S, Miladinova E, Nikolaeva D, Lukanov R, Panteleimonova S, Zhelyazkova-
Savova M. Warfarin tends to improve carbohydrate metabolism in young healthy rats. Collection
of articles from the National Scientific Conference “15 Years of Pharmacy in Medical University
— Plovdiv” 2018: 124-129

Background. Osteocalcin is a vitamin K-dependent protein, typical for bones. During bone
resorption, it is decarboxylated and secreted in the circulation. The uncarboxylated form of the
protein stimulates insulin secretion and increases insulin sensitivity. Warfarin impairs the
carboxylation reaction thus increasing the level of uncarboxylated osteocalcin.

Aim. We aimed to establish whether warfarin affects energy metabolism in young healthy rats.

Materials and methods. 20 male Wistar rats were divided in 2 groups: experimental, treated with
warfarin to increase the uncarboxylated osteocalcin and vitamin K1 to prevent bleeding, and a
control group receiving the solvents. After 4 weeks of treatment, the energy metabolism was
evaluated.

Results. The final body weight of warfarin treated rats was reduced and the blood sugar level was
borderline reduced. The insulin tolerance test demonstrated higher insulin sensitivity.

Conclusion. Warfarin treatment increased insulin sensitivity in young healthy rats. This effect
could have been caused by elevation of uncarboxylated osteocalcin



I'anveBa C, Munaaunosa E, Hukonaesa /1, Jlykanos P. IlanteneiimonoBa C, XenszkoBa-CaBoBa
M. Bapdapus noo0psiBa BbriieXuapaTHUs METab0IM3bM IIPpU MJIa I 3apaBu wrbxose. Collection
of articles from the National Scientific Conference “15 Years of Pharmacy in Medical University
— Plovdiv” 2018: 124-129

BobBenenne: OcTeoKaIIUMHBT € BATaMHUH K-3aBHCHM NPOTEHH, XapakTepeH 3a KocTHaTa ThkaH. [1o
BpeMe Ha Ipolleca Ha KOCTHAa pe30pOuust TOH ce AeKapOOKCHINpA M CEKPeTHpa B CHCTEMHOTO
KpbBoOOpamenne. HekapOokcunupanata ¢opmMa Ha NPOTEMHA CTUMYJIHpAa WHCYJIHMHOBATA
CeKpeLusl M YyBelIM4YaBa HWHCYJIMHOBAaTa 4YyBCTBUTENHOCT. Bapdapun Omokupa peaknusra Ha
KapOOKCHIIMpaHe, IPH KOSTO yBeJINYaBa HUBATA HA HEKAPOOKCHIMPAHHS OCTCOKAJIIUH.

en: Llenta Ha wu3cienBaHeTo Oelle Ja YCTaHOBU Jaiu BaphapuH TMOBJIHUSIBA CHEPTHUIHUS
MeTa00IM3bM Ha MJIa/IN 3PABU ILIIbXOBE.

Marepuanu u meroau: 20 mpxku Wistar mrpxa 0sixa pasnpeziesieHu B 2 rpyIu: eKCIePUMEHTAITHA,
KosiTo Oeme TperupaHa ¢ BaphapuH C II€J yBEJIMYaBaHE HHUBATA HAa HEKapOOKCHIMPAaHUS
ocreokanuMH M ButamMuH Kl ¢ men npeporBparsiBaHe Ha KbpBEHE, M KOHTPOJHA, KOSTO
[I0JTy4aBallle ChbOTBETHUTE pa3TBOpUTENU. EHepruiiHusaT Merabonu3bMm Oelie oleHeH cien 4-
CEIMHYHO TPETUPAHE.

Pesynararu: KpaliHOTO TelecHO TEerjio Ha TpeTHpaHUTe ¢ Bap(apuH KUBOTHU Oe€lle MO-HUCKO B
CpaBHEHHME C HETPEeTUpaHWTE, a KpPbBHO3aXapHUTE HHBA OsfXa TMOHWKEHHM C TpaHUYHA
JIOCTOBEPHOCT. IHCYIMH-TONEPAHTHUSAT TECT IMOKa3a MoA00peHa HHCYIIMHOBA YyBCTBUTEITHOCT.

3axmrouenne: TpetupaHeTo ¢ BaphapuH TOBHITM WHCYJIMHOBATa YYBCTBUTEIHOCT HAa MIIQJIH
3npaBu TuTbXoBe. To3n edekT OMm MOrbI Ja ce OOSCHU C TOBHWINIABAHETO HAa HHUBATa Ha
HEKapOOKCHIUPAHUS OCTEOKAIIIIH.

I'.8.4. Marinov V, Zhelyazkova-Savova M, Gancheva S, Valcheva-Kuzmanova S. Macroscopic
and functional evaluation of the effects of eugenol in a TNBS-induced rat colitis model. Collection

of articles from the National Scientific Conference “15 Years of Pharmacy in Medical University
— Plovdiv” 2018: 99-105

Inflammatory bowel disease (IBD) is a group of inflammatory conditions of the colon and small
intestine. Crohn's disease and ulcerative colitis are the principal types of IBD.
Trinitrobenzensulfonic acid (TNBS)-induced experimental colitis in animals is a commonly used
model to investigate the pathogenesis of IBD. Eugenol is a natural phenolic compound possessing
promising antioxidant and anti-inflammatory properties.

The aim of this study was to evaluate the effect of eugenol (Eug) in a TNBS-induced rat colitis
model using criteria for macroscopic scoring of colonic damage.

Male Wistar rats (250-350 g) were divided into 6 experimental groups, each of 10 rats: Control,
TNBS, TNBS+Eugl, TNBS+Eug5, TNBS+Eug25 and TNBS+Eug125. Eugenol or the solvent
(sunflower oil) were applied orally using an orogastric cannula. Groups Control and TNBS were
treated with sunflower oil (10 ml/kg). Groups TNBS+Eugl, TNBS+Eug5, TNBS+Eug25 and



TNBS+Eug125 were treated with Eug at doses of 1 mg/kg, 5 mg/kg, 25 mg/kg and 125 mg/kg
dissolved in sunflower oil to a total volume of 10 ml/kg. There was a pretreatment for 6 days. Then
the colitis was induced by TNBS (10 mg dissolved in 0.25 ml of 50% ethanol) applied in the colon
by a soft cannula at a depth of 8 cm from the anus. Control rats received 0.25 ml of 50% ethanol.
The oral treatment of the animals was resumed 24 hours after the induction of colitis and lasted 8
days. The severity of diarrhea and presence of blood in stools were evaluated. On the 10th day after
colitis induction, the severity of colitis was evaluated using macroscopic criteria: colon length,
weight (rectum plus part of the colon with a total length of 10 cm from the anus), wall thickening,
adhesions, obstructions and area of necrosis.

The results showed that TNBS increased the diarrhea score (p<0.001 vs. Control) on days 1 and 2
after colitis induction. It caused a significant increase of the weight of rectum plus part of the colon
(10 cm from the anus) (p<0.01 vs. Control) as well as a significant increase of the necrotic area
(p<0.001 vs. Control), the adhesions score (p<0.001 vs. Control) and the obstruction (p<0.05 vs.
Control). Eug at the dose of 125 mg/kg reduced the diarrhea score on days 1 and 2 (p<0.05 vs.
TNBS control) and at the dose of 5 mg/kg reduced the weight of rectum plus part of the colon (10
cm from the anus) (p<0.05 vs. TNBS).

In conclusion, Eug slightly decreased the TNBS-induced damage in the experimental model of
colitis. The effect of Eug in this experiment might be the result of its antioxidant and anti-
inflammatory properties

Mapunos B, XenszkoBa-CaBoBa M, I'anueBa C, BpaueBa-Ky3manoBa C. Makpockoncka u
¢GbyHIKIMOHATHA oleHKa Ha edektute Ha eBreHon B THBC-ungynupan mojen Ha KOJUT MpH
wrbxoBe. Collection of articles from the National Scientific Conference “15 Years of Pharmacy in
Medical University — Plovdiv” 2018: 99-105

Bo3nanurennute upeBuu 3abonsBanus (IBD) ca rpyma Gosectu, 3acsAraiiy KOJOHA M THHKUTE
yepBa, kaTto 6onectra Ha KpoH M ynuepO3HMIT KOJMT ca JBeTe UM Haii-uectu ¢opmu. Yecro
M3IOJI3BaH MOJIE] 3a M3ydyaBaHe Ha naTtoreHe3aTta Ha IBD B ekcriepuMeHTaIHHM yCIIOBHS € KOJIUT,
UHIYLIUpaH OT TpuHUTpoOeH3eHCcyndonoBa kucenuHa (TNBS). EBreHonbT € pupoiHO GeHOTHO
ChEJMHEHHE, TPUTEKABAII0 00CIABAIIN AHTUOKCUIAHTHU U POTUBOBB3MAIUTEIHU CBOMCTBA.

[lenTa Ha u3cneaBaneTo Oeriie 1a ycraHoBHU eexra Ha eBrenoi (Eug) B TNBS-unaynupan moaen
Ha KOJIUT MPH TUTBXOBE IMOCPEACTBOM MAaKpPOCKOIICKa OIICHKA Ha YpeBHATA YBpE/Ia.

Mubxku Wistar mrexose (250-350 g) Osixa pasnpesesneHd B 6 eKCIepUMEHTANIHU Tpynu 1o 10
KUBOTHH BBHB BCsika: KoHTponmHa, TNBS, TNBS+Eugl, TNBS+Eug5, TNBS+Eug25 wu
TNBS+Eug125. EBreHonbT WM HETOBUST pa3TBOPUTEN (CIHHUOTIICIOBO OJIHO) OsiXa MpHiIaraHu
MEPOPaATHO ¢ MOMOINTa Ha oporactpayiiHa coHmga. Konrpomnata m TNBS rpymnumrte momydaBaxa
cirpHuorienoBo oo (10 ml/kg), a rpymm TNBS+Eugl, TNBS+Eug5, TNBS+Eug25 u
TNBS+Eug125 — eBrenos, pa3TBOpeH B CI'BHYOIIIEIOBO OJIMO, B j03a choTBeTHO 1 mg/kg, 5
mg/kg, 25 mg/kg u 125 mg/kg B obem ot 10ml/kg. JKuBoTHuTe Osixa mpeTpeTHpaHH B
NpoIbJDKEHHE Ha 6 JieHa, ciell koeTo Oemre nHAympan konut upe3 TNBS (10 mg, pasrBopenu B



0.25 ml 50%-eH etaHO), MPUIOKEH B KOJIOHA C TOMOIIITA HA MEKa COHJIA Ha AbJI00YMHA 8 CM OT
anyca. JXuBoTHuTe OT KOHTpoiHarta rpyma moiayduxa 0.25 ml 50%-cu eranon. OpaiHOTO
TpeTUpaHe Ha )KMBOTHHUTE Oellle Bb3CTAHOBEHO 24 yaca cjie] MHIAYKIHUITA Ha KOJIUTA U MPOIBIIKH
8 nuu. bemie oneHeHa Te)eCTTa HA TUApUITA U HAJTMYMETO HA KPbB B M3npaxHenusita. Ha 10-us
J€H OT WHAYKIMATa Ha KOJUTA TEXECTTa My Oelle OIleHEHa IOCPEICTBOM MaKpPOCKOIICKH
KPUTEPHUH: TBhJDKMHA HA KOJIOHA, TEIJIO Ha PEKTyMa TUTIOC YacT OT KOJIOHA ¢ o01ia abmkuHa 10 cm
OT aHyca, 3a7ebelsiBaHe Ha YpeBHATA CTEHA, CPACTBAHUSI, OOCTPYKIMH U HEKPOTHYHA TUIOIII.

Pesynrature nmokasaxa, ue npuioxenueto Ha TNBS Bnomasa Texxectra Ha nuapusita (p<0.001 vs.
KOHTpoJia) Ha l-usf u 2-us AeH cien uMHAyKIusaTa Ha konuta. TNBS noBene o moctoBepHO
MOBHIIIABAHE HA TETJIOTO Ha peKTyma Iuttoc dacT oT kosona (10 cm ot amyca) (p<0.01 vs.
KOHTpOJIa), KaKTO M JI0 YBEJIM4aBaHe pa3Mepa Ha HekporuuHata ruionl (p<0.001 vs. koHTpouia),
cpactBanusta (p<0.05 vs. koHTpona) u ooctpykuuute (p<0.05 vs. koHTpona). EBreHonsT B 1032
125 mg/kg namanu TexxecTTa Ha quapusaTa Ha 1-ust u 2-us neu cien uaaykiusata (p<0.05 vs. rpyma
TNBS), a B 103a 5 mg/kg Hamayi TErJI0OTO Ha PeKTyMa IUTFOC 9acT oT KoyioHa (10 cm ot aHyca)
(p<0.05 vs. rpyna TNBS).

3aKIIF0OYEeHUETO €, 4€ CBI'CHOJBT JICKO HaMaJlIn TCXCCTTAa Ha TNBS-I/IHILYLII/IpaHaTa yBpcda B
CKCIICPUMCHTAJIHNA MOJCJI Ha KOJIMUT. Te3u G(I)CKTI/I OMxa MOrIJau Ja CC ObJKAT Ha HCIOBUTC
AHTHOKCUAAHTHH U IPOTUBOBB3MNAJIUTCIIHU CBOICTBA.

I'.8.5. Kitanova M, Popov H, Gancheva S, Zhelyazkova-Savova M, Galunska B, Ghenev P.
Effects of vitamin K on liver steatosis and pancreatic lipomatosis in experimental model of
metabolic syndrome. Trakia Journal of Sciences 2016;14(4):351-355

Purpose: Recently new roles for vitamin K, different from that in coagulation, have been proposed,
including prevention of cardiometabolic diseases. It was the aim of the present work to evaluate
the impact of vitamin K treatment on the changes in liver and pancreas of rats with experimentally
induced metabolic syndrome.

Methods: Four groups of rats were used, as follows: one control group fed regular rat chow; one
group fed high fat, high fructose (HFHF) diet for 12 weeks to induce a metabolic syndrome (MS)
and two groups with MS treated with vitamin K1 and K2 respectively. At the end of the experiment,
liver tissue and pancreatic were dissected out for morphological examination.

Results: All groups of rats fed HFHF diet expressed liver histological changes consistent with
steatosis. These alterations were more pronounced in the groups treated with vitamin K2 and K1.
The pancreatic tissue of the HFHF fed animals showed similar degree of lipomatosis irrespective
of treatment.

Conclusions: In rats with diet-induced MS, treatment with vitamin K1 and K2 did not produce the
expected morphological evidence of improvement, even tended to aggravate the liver changes.
These results disagreed with other effects of vitamin K that were established.



Kuranosa M, IlonoB X, I'anueBa C, XemszkoBa-CaBoBa M, I'anyncka b, I'enes I1. Edextu Ha
ButamuH K npu yepHoapoOHa cTeaTo3a U MaHKpeaTuyHa JIMIIOMAaTo3a B €KCIIEPUMEHTAICH MOJIET
Ha metabonuteH cunapoM. Trakia Journal of Sciences 2016;14(4):351-355

Ien: B nocnenHure roqMHM ce€ OMMCBAT HOBU POJIM Ha BUTaMUH K, pa3nuyHu OT 3HAYEHUETO MY
3a KOoaryJauusTa, BKJIIOYUTEIHO IMPEBEHLUs Ha KapauoMeTaOonuTHM 3abossBaHus. Llenta Ha
u3cienBaHeTo Oemie 1a oueHu edexTa Ha BUTaMUH K BBbpXy 4epHOAPOOHUTE M NMaHKpEaTHYHH
M3MEHEHHUS IIPU IUIBXOBE ¢ EKCIEPUMEHTATIHO UHAYLUPAH META00IUTEH CUHAPOM.

Metonu: W3mon3Baxme 4 Tpynu >KABOTHH: €JHA KOHTPOJHA, TMOJy4yaBalla CTaHIApTHA
nabopaTtopHa IueTa, €lHa Tpyla, MojyyaBalla JUeTa ¢ BHUCOKO ChIbP)KaHHE HA Ma3HUHU U
bpykroza (HFHF) B mpoabmkenue Ha 12 ceaMuIM ¢ e UHIYKIHMS HA METaOOJUTEH CHHIPOM
(MS), u aBe rpynu ¢ MS, Tpetupanu cboTBeTHO ¢ ButamuH K1 u K2. B kpast Ha ekcriepuMeHTa
YepHHs Ipo0 1 MaHKpeaca Osixa OTHpenapupaHu 3a MOp(HOIOTUIHO U3CIIe/IBAHE.

Pesynararu: Beuuku rpynu, nomywaBamu HFHF nuera, pazBuxa XMCTOJIOTMYHM 4E€pPHOAPOOHU
U3MEHEHHUs, ChOTBETCTBALM Ha crearo3a. IIpoMeHuTe 0sixa MO-CHMIIHO H3pPA3eHU B TIPYIUTE
tpetupanu ¢ ButamuH K1 u K2. [lankpeaTnuHata ThbKaH Ha XUBOTHUTE, noiyyaBamu HFHF
nuera, Oelle CbC CXO/IHa CTENEeH Ha JIMIIOMAaTO03a HE3aBUCHMO OT TPETUPAHETO.

3axmouenue: [Ipu mrbpxoBe ¢ queTa-uHAynUpaH MetabonuteH cuHapoM ButamuH K1 u K2 He
JI0BEI0Xa /10 0YaKBAHOTO MOP(OIOTHYHO MOJOOPEHHE, KAaTO JAa)Ke C€ YCTAaHOBU TEHICHIIUS KbM
BJIOILIABaHE HAa YEPHOAPOOHUTE MPOMEHU. Te3u pe3ynraTtd MpOTHBOPEYAT Ha JIPYTH YCTAHOBEHU
edexTu Ha BuTamuH K.

I'.8.6. Valcheva-Kuzmanova S, Eftimov M, Gancheva S. Drug interactions with grapefruit juice.
Bulletin of the Medical Institute after G. Mehrabyan 2010;6:127-139.

Grapefruit is rich in flavonoids, which have beneficial effects on many chronic diseases, such as
cancer and cardiovascular disease. However, the potential health benefits of grapefruit are
overshadowed by the possible risk of interactions between drugs and grapefruit and grapefruit
juice. Many drugs interacting with grapefruit juice are known in different drug classes, such as
HMG-CoA reductase inhibitors, calcium antagonists, benzodiazepines, and immunosupressants.
Currently known mechanisms of interaction include the inhibition of cytochrome P450 as a major
mechanism, but potential interactions with P-glycoprotein and organic anion transporters have also
been reported. This review is designed to provide a comprehensive summary of human clinical
trials performed in the area of grapefruit drug interactions and to point out possible underlying
mechanisms of these interactions.

BonueBa-Ky3manosa C, EptumoB M, I'anueBa C. JlekapcTBEeHU B3aUMOJEHCTBUS ChC COK OT
rpeingpyt. Bulletin of the Medical Institute after G. Mehrabyan 2010;6:127-139.

['peiindpyTsT € Oorat Ha (IAaBOHOWAHM, KOWUTO OKa3BaT OJaronmpusaTHU €(EKTH MPU MHOTO
XPOHUYHHU 3a00JsIBaHMUs, BKI. 3J0KAUYECTBEHU M CHPACYHO-CHAOBHU. [loTeHIMaNHHUTE 3paBHU



MOJI3M Ha rpeindpyra obaye ce 3aCeHUBAT OT Bb3MOXKEH PUCK OT B3aUMOJICHCTBUS MEXKIY HETO U
HETOBHS COK M JIeKapcTBa. VI3BECTHM ca MHOXECTBO B3aUMOJICHCTBHUS Ha COKa OT rpedndpyr c
JIeKapCcTBa OT pa3jIMYHM KiacoBe, kato naxuouTopure Ha HMG-COA penykraszata, KalaueBUTE
AQHTarOHWCTH, OCH30IMA3CITMHUTE U UIMyHOCyIIpecopute. M3BecTHUTE 10 MOMEHTa MEXaHHU3MH Ha
B3aUMOJICHCTBHE BKJIIOYBAT OCHOBHO HMHXHMOWIIMA Ha 1uToxpoMm P450, HO ca pokmanBaHu M
B3aMMOJICHCTBUS ¢ P-TJIMKONPOTEHHA U OpraHUYHUTE aHHOHHH TPAaHCIIOpTepH. To3u muTepaTypeH
0030p II€JIM Jla OCHTYpH H3YEPIIATETHO PE3IOME Ha MPOBEJACHHUTE KIMHUYHH MPOYYBAHUS B
o0J1acTTa Ha B3aMMO/ICHCTBHUATA Ha JICKPCTBA C TPEUIIPPYT U J1a TOCOYH Bh3MOKHUTE MEXaHU3MH,
CTOSIIHU B TIXHATA OCHOBA.

IIb1HOTEKCTOBY MYOJMKAIIMU B HAYYHH CNIMCAHUS U COOPHMIN, U3BbH
MHUHHMMAJHUTE HAYKOMETPUYHU M3UCKBaHMs 3a 3aeMaHe Ha A/l ,,JoueHT*

1. Abtulov M, Kuzmanova V, Kuzmanov A, Todorov S, Pavlov D, Kuzmanov K, Todorova M,
Eftimov M, Gancheva S, Zhelyazkova-Savova M, Valcheva-Kuzmanova S. Effect of Aronia
melanocarpa fruit juice on carrageenan-induced paw edema in metabolic syndrome rats. Scripta
Scientifica Medica 2021; Online first

Introduction: Chronic, low-grade inflammation plays a critical role in the pathogenesis of the
metabolic syndrome (MS). Aronia melanocarpa fruits are rich in biologically active compounds —
polyphenols, which possess a variety of health benefits including an anti-inflammatory effect.

Aim: The aim of this article is to evaluate the effect of polyphenol-rich Aronia melanocarpa fruit
juice (AMFJ) on carrageenan-induced acute inflammation in rats with diet-induced MS.

Materials and methods: Forty male Wistar rats were included in the experiment. They were
allocated into 4 groups: MS, MS+AMFJ2.5, MS+AMFJ5, and MS+AMFJ10, all receiving high-
fat high-fructose diet and 10% fructose in the drinking water for 10 weeks. The MS group served
as a control and was treated daily with distilled water orally, while the other groups received AMFJ
at doses of 2.5 mL/kg, 5 mL/kg, and 10 mL/Kkg, respectively. At the end of the experiment,
carrageenan was injected in the left hind paw in order to induce acute inflammation. Paw edema
was evaluated with plethysmometer on the 30th min and 1st, 2nd, 3rd, 4th, and 5th hour after the
injection.

Results: In the MS group, the carrageenan-induced paw edema increased gradually with time
reaching the highest value on the 5th hour. A decrease throughout the whole 5-hour period was
observed in groups treated with AMFJ, the effect being most pronounced and statistically
significant in MS+AMFJ5 group on the 2nd and 3rd hour.

Conclusion: Aronia melanocarpa fruit juice treatment in rats with MS resulted in a decrease in the
carrageenan-induced paw inflammation. The anti-inflammatory effect might be attributed to the
polyphenols in AMFJ.



Ao6tynoB M, KysmanoBa B, Ky3mano A, Tomopos C, IlasnoB /I, KysmanoB K, Tomoposa M,
EdtumoB M, I'anueBa C, XKenszkoBa-CaBoBa M, BemueBa-Kysmanosa C. EdexTu Ha 110/10B COK
ot Aronia melanocarpa BspXy KapareHaH-HHAYIIMPAH OTOK Ha Jiama MpH ILTbXOBE ¢ METabOIUTEH
curapom. Scripta Scientifica Medica 2021; Online first

BoBenenne: XpOHUYHOTO HHUCKOCTEIICHHO Bh3IMAJICHHE UIpac KIK0YOBa POJisS B MaTroreHe3ara Ha
meTabonutaus cunapoM (MS). [Tnogosere Ha Aronia melanocarpa ca Goratu Ha OHOJOTHYHO-
aKTUBHM BEILECTBA — MOJM(ECHOJIN, MPUTESIKABAIIN PeaUIia OJaronpusITHU 3a 3IPaBETO CPEKTH,
BKJI. IPOTUBOBB3MAIUTEICH.

Llen: Llenta Ha u3caenBaneTo Oerie aa oreHu eekTuTe Ha OoraTus Ha MOJM(EHOIH TUI0I0B COK
ot Aronia melanocarpa (AMFJ) Bbpxy KapareHaH-HHIYLHPAHO OCTPO Bh3MAICHHE IPHU ILTHXOBE C
nueta-uaaynupan MS.

Marepuanu u meroau: ExcriepumenTsT Oetie npoBesieH Bbpxy 40 mbxku Wistar mibxa, KOUTO
Osixa pasmpenencHu B 4 rpymm: MS, MS+AMFJ2.5, MS+AMFJ5 u MS+AMFJ10, Bcuukm
MOJTy4aBaly aueTa dorata Ha Ma3HUHU U GpykTo3a u 10%-Ha ppykros3a B muteitHata Bona 3a 10
cenmunu. 'pyna MS, ciyxema 3a KOHTpola, MOydaBallle €XEIHEBHO IECTHIMpPaHa BOJA
MepopaiHo, TOKATO OCTaHanuTe Tpynu O0sixa Tpetupanu ¢ AMFJ B no3u cwvotBetHo 2.5 mL/kg, 5
mL/kg u 10 mL/kg. B kpast Ha ekcriepumeHTa Oellie MHKEKTUPaH KapareHaH B JisIBaTa IpeHa jamna
C LIeJI MHAYLUpPaHe Ha OCTPO Bh3maneHne. OTOKBT Ha j1anarta Oerie u3MepBaH ¢ INIETU3MOMETHP Ha
30-tara MunyTa 1 Ha 1-us, 2-us, 3-usl, 4-us U 5-Us 9ac CIe] HHKCKTUPAHETO.

Pesynratn: B rpyna MS kaparenan-uHgylupaHus OTOK Ha JlarnaTa Cc€ 3aCHJIM IOCTEIIEHHO C
BPEMETO U JOCTHTHA CBOS MAKCHMYM Ha 5-us yac. [1o Bpeme Ha 1eius S-4acoB MHTEPBAJI TPYIIHTE,
nonnyaBamy AMFJ Gsixa ¢ mo-cinabo u3paseH OTOK, KaTo epekThT Oelle Hall-CUIIHO NPOSIBEH U
CTaTUCTHYECKH JJocToBepeH B rpyna MS+AMFJS Ha 2-us u 3-us yac.

3akirouenue: TpeTHpaHeTO Ha IUTBXOBE C METaOOJHMTEH CHHIPOM C IUIOAOB COK OT Aronia
melanocarpa moBeie a0 HamansBaHe Ha KaparcHaH-WHIYIMPAHOTO BB3MAJCHHE Ha Jiama.
[IpoTHBOBB3NATUTETHUAT €PEKT OU MOT'BII J1a ce 00SICHU ¢ Hanu4yueTo Ha nonudenonu B AMFJ.

2. Rafailova E, Gancheva S, Moneva K, Todorova M, Eftimov M, Reyzov M, Zhelyazkova-
Savova M, Valcheva-Kuzmanova S. Effect of anethole on liver aminotransferases in rats with
dietary induced metabolic syndrome. Proceedings of National Conference with International
Participation Natural Sciences 2- 4 October 2020 Shumen; 2020: 50-4

Metabolic syndrome (MS) is a global health care problem characterized generally by abnormal
obesity, insulin resistance, and hypertension. MS increases the risk of atherosclerotic
cardiovascular disease, type 2 diabetes mellitus, chronic kidney disease, and non-alcoholic fatty
liver disease (NAFLD). ALT (alanine aminotransferase) and AST (aspartate aminotransferase) are



reliable determinants of liver function. Anethole is an aromatic compound naturally occurring in
the essential oils of anise and fennel.

The current study aimed to assess the serum levels of AST and ALT in rats with dietary induced
MS treated with anethole in increasing concentrations.

Male Wistar rats were allocated into 5 groups (n=10 per group): groups MS, MS+62.5A,
MS+125A, MS+250A were receiving a high fat high fructose (HFHF) diet, and the control group
(C) —astandard laboratory diet and tap water. Groups MS+62.5A, MS+125A, and MS+250A were
treated orally with oily solution of anethole at doses 62.5 mg/kg, 125mg/kg, and 250 mg/kg,
respectively. Groups C and MS received the solvent sunflower oil. The duration of treatment was
10 weeks.

The results showed that anethole treatment caused an elevation of serum levels of liver
aminotransferases: AST was elevated in group MS+62.5A compared to MS, and ALT — in groups
MS+125A and MS+250A compared MS and C.

The conclusion of the current study is that anethole might worsen liver function in dietary induced
MS in rats.

Padawunosa E, N'anueBa C, Monesa K, Togoposa M, Edtumor M, Peiizos M, XKenszkoa-CaBoBa
M, BoaueBa-Ky3manoBa C. Edexktn Ha aHeTon BbpXY YepHOJIPOOHHUTE aMHUHOTpaHC(hEpasu MpH
IUTbXOBE C aUeTa-uHIynupan metaboauren curapom. Proceedings of National Conference with
International Participation Natural Sciences 2- 4 October 2020 Shumen; 2020: 50-4

MeTtabonmutHusat cuaapoM (MS) e robaneH 3apaBeH NpodieM, XapaKTepUu3npalll ce MPUHIIUITHO C
BHCIIEPAITHO 3aTIBCTSBAHE, MHCYJIMHOBA PE3UCTEHTHOCT U XUIIEpTOHMs. MS yBennuaBa pucka oT
aTepOCKJIEpOTHYHA ChpPACYHO-ChOBa OosiecT, AuabeT TUm 2, XpPOHWYHA OBOpedHa
HEJOCTaThUHOCT M HEaTKoXoNHa uepHoApoOHa wmactHa Oonect (NAFLD). ALT (anmanun
amuHoTpaHcdepaza) u AST (acmaprar ammuHOTpaHc(epasa) ca HaAeKIHU JCTEPMUHAHTH Ha
yepHoapoOHaTa (YHKIUS. AHETONBT € apoMaTHO ChEAUHEHHE, MPUPOAHO OTKPHUBAIIO CE B
€TepUYHUTE Macja Ha aHaCOHA U KOIIbpa.

ToBa u3cnenBane mumare 3a mei jga onpenesnu HuBata Ha AST um ALT mpu murexoBe ¢ aueta-
uHayuupan MS, TpeTupaHu ¢ aHETOJ B HapacTBAIlld KOHIICHTPAIUH.

Mmxku Wistar misxoBe 0sixa pasnpenenenu B 5 rpynu (n=10 B rpyna): rpymu MS, MS+62.5A,
MS+125A, MS+250A, mony4Bariy 1deTa ¢ BACOKO ChIbpikaHke Ha Ma3HuHH U ppykTosa (HFHF),
u koHTponHa rpyna (C), momydaBamia craHzapTHa Ja0OpaTOpHa JAWEeTa W MuTeliHa Bojaa. [ pymu
MS+62.5A, MS+125A u MS+250A 6s1xa TpeTUpaHu NMEPOPATHO C MACJIEH pa3TBOP HA aHETON B
no3a croTBeTHO 62.5 mg/kg, 125mg/kg u 250 mg/kg. I'pynu C u MS nony4yaBaxa pa3TBOpHUTEIIS —
CIIbHUOTIIEI0BO 01H0. [IpoabmkuTenHoCTTa HAa TpeTupanero oeme 10 ceaMury.

Tpetupanero ¢ aHeTon 1oBeae A0 MOBHIIABaHE HA CEPYMHHTE CTOWHOCTH Ha YEPHOAPOOHHTE
amuHOTpaHcdepasu: AST Oemre nosuinena B rpyna MS+62.5A B cpaBuenne ¢ MS, a ALT — B
rpymu MS+125A u MS+250A B cpaBaenune ¢ MS u C.



3aKIIF0YEHUETO OT TOBA M3CIIEABAHE €, Ye aHETOJI'BT MOXKE /1a BIIOIIU YepHOApoOHATa QYHKIHUS TIPH
IUTBXOBE C TUeTa-UHIYLIUPAH META0OOIUTEH CHHIPOM.

3. Gancheva S, Eftimov M, Galunska B, Scekic J, Yakov B, Zhelyazkova-Savova M. Alpha-
tocopherol and MDA levels in women with spontaneous abortion and normal pregnancy. Jurnal
Medical Brasovean 2009;3:39-42.

There is growing evidence on the role of oxidative stress in different conditions of pathological
pregnancy.

The aim of the present study was to evaluate serum alpha-tocopherol (TP) as an indicator of the
antioxidant defense and malondialdehyde (MDA) as a marker of lipid peroxidation in women with
spontaneous abortion.

The study comprised two groups: 14 women with spontaneous abortion (m.l. I-111) and 18 pregnant
women having their normal pregnancy terminated (controls). MDA and TP were assayed in blood
serum spectrophotometrically and by HPLC, respectively.

A significant increase in MDA levels was found in women with spontaneous abortion. This is in
agreement with the supposedly enhanced lipid peroxidation, which may contribute to early
pregnancy loss. No significant difference in levels of TP was found between the studied groups. It
is possible that vitamin E alone is not a reliable marker of the antioxidant potential of the organism
in the case of spontaneous abortion.

I'anueBa C, EptumoB M, INanyncka b, [uexkny 1, STxos b, XKenszkoa-Casosa M. Husa Ha anda-

tTokogpepon u MDA 1ipu xeHH ChC CIIOHTaHEeH abopT W HopmaniHa OpemenHoct. Jurnal Medical
Brasovean 2009;3:39-42.

Hanuie ca mapacrtaiy Opoit qokazaTencTBa 3a poiisiTa Ha OKCUIATHUBHUS CTPEC MPU Pa3IUYHH
(dhopmu Ha MaTOIOTUYHA OPEMEHHOCT.

Llenta Ha u3cnenBaHeTo Oemie Aa ompeaenu cepyMHuus anda-tokodeporn (TP), kato mapkep Ha
AHTUOKCHIAaHTHaTa 3amuta, u ManoHguanaexun (MDA), kato Mapkep Ha JIHMIIMIHATA
NEPOKCUIALUS TIPH KEHU ChC CIIOHTaHEH abopT.

W3cneasaneTo BKIIIOUBAIIE ABE TPYNU ydyacTHUIM: 14 xeHu cbe crioHTaneH adopt (I — I 1.m.) u
18 »xeHu ¢ mpeyctaHoBeHa HOpMasiHa OpemeHHOCT (koHTponu). MDA u TP 6sixa onpeneneHu B
KPBBEH CEPYyM CHOTBETHO crieKTpodoToMeTpudHo 1 ocpenctsom HPLC.

[Tpu xeHUTE ChC CIIOHTAHEH abOPT Ce YCTAaHOBHU JIOCTOBEPHO IMOBHINIaBaHe Ha HUBaTa Ha MDA,
To3u pe3ynrar e B ChIVIACHE C MPEIIIOIaracMo 3acUiieHaTa JIUIUIHA IEPOKCUIAIINS, KOSITO MOXKE
Jia TOTIPHHECE 3a CIIOHTAHHO PaHHO MPEeKbCBaHE Ha OpeMeHHOCTTa. He ce ycTaHOBHM JA0CTOBEpHA
pasnuka B HUBaTa Ha TP mexny rpynute. BepostHo ButamuH E, kato camocTosiTeNeH nokasared,
HE € HAJACKIACH MApKEP 3a aHTUOKCUIAHTHHSA IMOTCHIHAI Ha OpraHu3Ma B CJ'Iy‘—IafI Ha CIIOHTAHCH
abopr.



