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B4.1 Ivanova D, Pavlov D, Eftimov M, Kalchev K, Nashar M, Tzaneva M, Valcheva-Kuzmanova
S. Subchronic toxicity study of ethanol infusion from Cotinus coggygria wood in rats. Bulgarian
Journal of Agricultural Science 2013; 19(2): 182-185.

Cotinus coggygria is considered to be a poisonous plant, however there are data from traditional
medicine indicating an internal use of plant infusions. The aim of this study was to examine the
subchronic toxicity of ethanol infusion from C. coggygria wood in experimental animals. Three
groups of 10 male Wistar rats were treated by stomach gavage for 30 days as follows: (1) distilled
water, (2) 20% ethanol, (3) 20% ethanol infusion from wood at doses of 10 ml/kg b.w. Biochemical
results showed that the treatment with ethanol infusion from C. coggygria wood did not cause
subchronic toxicity on liver, kidney or brain. Histological investigation did not detect pathological
deviations in the organs of the treated group as compared to both controls. Therefore, C. coggygria
does not exhibit toxicity and may be used for further study of effects in vivo.

I/I3c.11eleaHe 3a cyﬁxponnqna TOKCHYHOCT HA €TAHOJIOB l/lH(l)yCi OT IbpB€CHHA HA Cotinus
coggygria mpu mibxoBe

Cotinus coggygria ce cuuTa 3a OTPOBHO pacTE€HHE, HO JaHHU OT TPAJMIIMOHHATA MEIUIIHHA
MOKa3Bar, ye HH(Y3U OT paCTeHHETO MOoraT Aa ObJaT mpueManu opaiHo. LlenTa Ha ToBa mpoyuBaHe
€ Jla ce m3cieaBa CyOXpOHMYHATa TOKCHYHOCT Ha €TaHoNoBHS WH(QY3 OT abppBecnHa Ha C.
coggygria mpu eKCleprUMEHTAIHU KUBOTHU. Tpu rpynu oT mo 10 mMbxku Wistar turbxa Osixa
TpPEeTUpaHU Ype3 CTOMAIllHA COHJa B mpojabkeHue Ha 30 qHu, kakto ciensa: (1) nectunupana
B0Ja, (2) 20% ertanon, (3) 20% etanosieH uHdy3 ot 1bpBecuHa Ha C. coggygria B 103a ot 10 ml/kg
TEJIECHO TEeryio. BHOXMMHWYHHTE pe3yiTaTd IMOKa3BaT, Y€ TPETHPAHETO C €TaHOJIOB MH(DY3 OT
nbpBecuHa Ha C. cOggygria He Mpeau3BUKBAa CyOXpPOHHWYHA TOKCHYHOCT BBPXY YEpHUS JPOO,
OBOpenuTe WM MO3bKa. XHUCTOJOTHYHOTO M3CIICJIBAHE HE OTKPHUBA MATOJOTUIHHN OTKJIOHCHHUS B
OpraHuTe Ha TpeTUpaHaTa Tpyna B cpaBHeHHe ¢ koHTposute. CnenmoBarenno C. coggygria He
MPOSABSIBA TOKCUYHOCT U MOYKE J1a C€ M3I10JI3BA 3a [T0-HATATBIIHO U3CieBaHe Ha epeKTUTe in vivo.



2. B4.2 Pavlov D, Nashar M, Eftimov M, Kalchev K, Valcheva-Kuzmanova S, Tzaneva M, lvanova
D. Subchronic toxicity study of aqueous infusion from Cotinus coggygria leaves in Wistar rats.
Comptes Rendus de I’Académie Bulgare des Sciences 2013; 66(5): 749-756.

The Eurasian smoke tree (Cotinus coggygria) is used by the Balkan folk medicine for its antiseptic
and antimicrobial properties as well as for treatment of gingival and throat inflammations.
Although C. coggygria has been applied mainly externally because of the large gallotannins
content, there are few reports for internal use of its leaves against gastric ulcer, diarrhoea, nephritis,
anthrax, asthma, cardiac and urinal diseases and even diabetes mellitus. The aim of this study is to
examine the toxicity of C. coggygria leaves aqueous infusion in experimental animals. Male Wistar
rats were treated by stomach gavage with different concentrations of herb infusion (1, 2 and 4%)
or distilled water at doses of 10 ml/kg b.w. After 30 days of treatment, the animals were sacrificed
and the blood and organs were collected for biochemical and histopathological analyses. Results
showed that treatment with aqueous infusion from C. coggygria did not cause subchronic toxicity
on liver and kidney. Histological investigation did not detect pathological deviations in the organs
of treated groups compared with control. No significant changes were observed in the serum levels
of hepatic enzymes, urea, creatinine, triacylglycerols and total thyols. The subchronic
administration of C. coggygria infusion is non-toxic in the applied concentrations and therefore it
can be used to study healing effects as reported by the Balkan traditional medicine.

N3cnenBaHe HA CyOXpOHHYHATA TOKCMYHOCT HA BojJeH HHQY3 oT jucraTa Ha Cotinus
coggygria mpu Wistar mibxoBe

Cwmpammukara (Cotinus coggygria) ce usmon3Ba OT OajlkaHCKaTta HapoJAHA MEIUIIMHA 3apaju
CBOUTE aHTHCENTUYHU U aHTUMUKPOOHHU CBOWCTBA, KAKTO M 32 JICUCHNE HA Bb3MAJICHHS Ha BEHIIUTE
u repiioto. Benpeku ue C. coggygria ce npuiiara riiaBHO BBHIIHO [OPAIU FOJISIMOTO ChIbPIKaHHUE
Ha TaJOTaHWHH, MMa JJaHHU 3a BBTPEIIHA YNOTpeda Ha JIMCTaTa M MPHU CTOMAIIIHA $3Ba, TUAPHS,
He(pUT, aHTPAKC, aCTMA, ChbpPACYHU U OBOpedyHH 3a00sIBaHus, U TopH 3axapeH auader. LlenTta Ha
TOBa M3CJICABaHE € J]a ce M3CJeBa TOKCHYHOCTTAa Ha BogHUs MH(Y3 oT muctata Ha C. coggygria
MIPH eKCTIEPUMEHTAIHYU JKUBOTHU. MBXKKH ITbX0Be Wistar Osixa TpeTHpaHHu Ype3 CTOMAITHa COHA
C Pa3IMYHU KOHIIEHTpaLuu Ha BojieH uHOy3 (1, 2 u 4%) wiu nectunupana Boja B 103u ot 10 ml/kg
tenecHo terno. Cnen 30 THEBHO TpeTHpaHeE, )KUBOTHUTE Os1Xa yMBPTBEHH U KPbBTa U OPraHUTE
0sixa cpOpaHM 3a OMOXMMHUYHM M XHUCTONATOJIOTMYHM aHanu3u. Pe3ynraTure mnoka3BaT, ye
JeYeHueTo ¢ BojJeH uHdpy3 ot C. coggygria He mpeau3BHKBa CyOXpOHHYHA TOKCHYHOCT BHPXY
gyepHHs 1po6 1 ObOpennTe. XUCTOIOTMYHOTO U3CIIEIBaHE HE OTKPHUBA MMaTOJOTUYHU OTKIOHEHUS
B OpraHMTE Ha TPETUPAHUTE TPYIH B CpaBHEHHE ¢ KOHTposiaTa. He ca HaOmroiaBaH 3HAUYUTEITHH
IIPOMEHU B CEpYMHUTE HUBA Ha YEPHOJAPOOHUTE EH3UMHU, ypesi, KpeaTUHUH, TPHALMITIULEPOIIN U
o6y THomM. CyOXpOHMYHOTO mNpuiokeHue Ha WHPY3 or C. coggygria He € TOKCHYHO B
MIPUIIOKEHNUTE KOHIIEHTPALIMH U CIIEI0BATETHO MOXKE /1a C€ M3I0JI3Ba 3a U3CIIe/[BaHE Ha JIe4yeOHUTe
e(heKTH, KaKTo ce ChoOIIaBa oT OajIKaHCKaTa TPAIUIIMOHHA MEIUITHA.

3. B4.3 Eftimov M, Pavlov D, Nashar M, Ivanova D, Tzaneva M, Valcheva-Kuzmanova S. Effects
of aqueous infusion from Cotinus coggygria leaves on behavior and lipid peroxidation in rats.
Farmacia 2016; 64 (1): 67-71.



The aim of this study was to investigate the effects of an aqueous infusion from Cotinus coggygria
leaves (AICCL) on behaviour and on lipid peroxidation in male Wistar rats. The animals were
treated orally with three concentrations (1/100, 2/100 and 4/100) AICCL at doses of 10 mL/kg b.w.
Control rats received distilled water (10 mL/kg b.w.). After 30 days of treatment, the open field
test (OFT) and the forced swim test (FST) were carried out and the lipid peroxidation marker,
malondialdehyde (MDA) was measured as a biomarker of oxidative stress. In the OFT, AICCL at
all concentrations did not significantly affect the horizontal activity and dose-dependently
increased the vertical activity, the effect being significant (p < 0.05) at the highest concentration.
In the FST, AICCL shortened the immobility time and the effect was significant (p < 0.05) at the
concentration of 2/100. AICCL did not cause sedation and motor discoordination, and reduced the
signs of depression. AICCL caused a tendency to decrease MDA levels in both serum and brain
homogenate, but the reduction was not statistically significant. Thus, the favorable effects of
AICCL on brain functions in this experiment cannot be attributed to the antioxidant action.

EdexTu Ha BogeH nHdy3 ot aucra Ha Cotinus coggygria BbpXy noBe1eHHeTO U JUIHIHATA
NepoKCHIALMSA NMPHU ILTHLX0BE

IlenTa Ha TOBa HpoyuBaHe Oele aa ce u3cieaBar eQekTuTe Ha BogeH uH(y3 oT jucta Ha Cotinus
coggygria (AICCL) Bbpxy MOBEACHUETO ¥ BHPXY JIMIHIHATA IEPOKCHIAIHS [TPU MBIKKHU ILTHXOBE
Wistar. J)KuBoTHuTte 0sixa TpeTupaHu opayiHo ¢ Tpu koHuenTpauuu (1/100, 2/100 u 4/100) AICCL
B n03u oT 10 mL/kg TenmecHo Termo. KoHTpoJIHUTE ITHXOBE MOTy4YaBaxa Aectuiaupana Boma (10
mL/kg tenecto terno). Cnen 30 auu Tpetupane 0sxa nmpoeneHu Tect oTkputo nojie (OFT) u tect
3a mnpunyaurenHo turyBane (FST) um 0e wu3MepeHa sumuaHata TMEpPOKCHAALUS —Upe3
Manonguangexun (MDA), kato Ouomapkep Ha okcugaTuBeH ctpec. B OFT, AICCL npu Bcuuku
KOHIIEHTPALMHU HE MTOBJIMSIBA 3HAYUTEITHO XOPU30HTAIHATA aKTUBHOCT U J1030-3aBUCUMO [TOBUIIIABA
BEpPTHKAIHATAa aKTUBHOCT, KaTo ePekThT € 3HauuM (p <0,05) npu Hail-BHCOKaTa KOHIECHTpAIHSI.
IIpu FST, AICCL cpkpamiaBa BpeMETO Ha HENMOABMKHOCT U epekThT € 3HauuM (p <0,05) npu
koHueHTpauusa 2/100. AICCL He mpenusBHKBa cefalys W ABUTATEIHA AUCKOOPIUHAIMS, U
HamassiBa npusHanute Ha aenpecus. AICCL mpean3BuKBa TCHACHIIMS 32 HAMaIsIBaHEe HA HUBATa
Ha MDA kakTo B cepyma, Taka U B MO3bYHHSI XOMOTEHAT, HO HAMaJIEHUETO HE € CTAaTUCTUYECKU
3HauuMo. 3aTtoBa, OmaronpustHuTe epextu Ha AICCL BbpXy Mo3buHHTE (DYHKUMU B TO3U
eKCIIEPUMEHT He MoraT Jia ObJaT NPUIUCAHN HAa aHTHOKCUJIAHTHOTO MY JICHCTBHE.

B4.4 Valcheva-Kuzmanova S, Denev P, Eftimov M, Georgieva A, Kuzmanova V, Kuzmanov A,
Kuzmanov K, Tzaneva M. Protective effects of Aronia melanocarpa juices either alone or
combined with extracts from Rosa canina or Alchemilla vulgaris in a rat model of indomethacin-
induced gastric ulcers. Food and Chemical Toxicology 2019; 132: 110739.

The aim of the study was to investigate the effects of four Aronia melanocarpa-based juices in a
rat model of indomethacin-induced gastric ulceration. The juices were: AM1 and AM2 (produced
from aronia fruits at 20 °C and 60 °C, respectively), AMRC (a mixture of AM2 with Rosa canina
extract) and AMAYV (aronia juice with Alchemilla vulgaris). Male Wistar rats were used. Each of
the juices (10 ml/kg) was administered for 10 days. Indomethacin (30 mg/kg) was injected
subcutaneously and after 4 h, the effects were estimated. Indomethacin caused heavy destructions
of the gastric mucosa, increased the expression of Bax and decreased the expression of Bcl-2,



induced a certain increase in lipid peroxidation and a slight decrease in gastric PGE2 content. The
pretreatment with the juices reduced the severity of indomethacin-induced gastric lesions and
antagonized the effects of indomethacin on apoptosis and lipid peroxidation. The highest was the
protective effect of AMAYV, the juice with the highest polyphenolic content. The protective effect
of Aronia melanocarpa-based juices against indomethacin-induced gastric lesions could be
attributed to their polyphenolic contents. The mechanism involved to the highest extent in the
protective effect of the juices was the inhibition of apoptosis.

IporexTuBHH edeKTH HA MJIOI0BH coKoBe oT Aronia melanocarpa, npurorsenn
CaMOCTOSITEJTHO HJIM KOMOMHHPAaHH ¢ eKcTpakTH oT Rosa canina uam Alchemilla vulgaris B
MO/IeJ1 HA HHAOMETAIMH-UIYIHPAHA CTOMAIIHH SI3BH NPH ILTbX0BE

Llenra Ha M3CiIEABAHETO € Ja ce Mpoydar eeKTHTE OT YEeTHpH COKa Ha OcHoBara Ha Aronia
melanocarpa B MoJie1 Ha MHIOMETalMH-UHYIIMpaHa CTOMAIITHA s3Ba pH IuIbXoBe. COKOBeTe ca:
AMI u AM2 (npousBeaenu ot miogose Ha aponust pu 20 °C u 60 °C, cbotBeTHO), AMRC (Cc™Mec
ot AM2 ¢ exctpakt ot Rosa canina) u AMAV (cok ot aponwust ¢ Alchemilla vulgaris). M3non3sanu
ca Mbkkn Wistar mrpxoBe. Beekn ot cokosere (10 ml/kg) e mpunaran B mpoabsmkenue Ha 10 1HU.
Wupnomeranma (30 mg/kg) e nHXKeKTHpaH MOAKOXKHO W cien 4 daca ce oueHsBar edexTure.
WupomMeTauHbT NPUYMHSABA TEXKKH JECTPYKIMH Ha CTOMAIlHATAa JIMTABHIA, [TOBHINABA
excrpecusTa Ha Bax u HamansBa ekcripecusara Ha Bcl-2, mpeu3BrUKBa U3BECTHO MMOBUILIABAHE HA
JUMHAIHATA TEPOKCHIAIMS M JICKO HaMmalsiBaHE Ha CTOMAIIHOTO chabpxkanue Ha PGE2.
[IpeTpeTupaneTo ChC COKOBETE HaMajsiBa TEKECTTa HA TNPEIU3BUKAHUTE OT WHIOMETAalluH
CTOMAIIIHU JIE3UH U QHTAarOHW3Wpa ePEeKTUTe HA MHIAOMETAIMH BBbPXY aloNTo3aTa W JIMIHIHATA
nepokcuaanus. Haii-Bucok e 3amuTHuAT edekt Ha AMAV, COKBT ¢ Hal-BUCOKO MOJU(EHOIHO
ChABbpKaHHE. 3alIMTHUAT epEeKT Ha COKOBeTe Ha ocHoBara Ha Aronia melanocarpa cperry
MPEIU3BUKAHU OT UHIOMETALMH CTOMAIIIHU SI3BH BEPOSITHO C€ ABJDKU HA TAXHOTO MOJUGPEHOIHO
ChIbpKaHue. MeXaHU3MbT, y4acTBalll B Hali-TOJIIMa CTENEH B MPOTEKTUBHUS €(DEeKT Ha COKOBETE,
€ UHXMOMPaHEeTOo Ha anornTo3arTa.

B4.5 Borisova V, Eftimov M, Valcheva-Kuzmanova S. Assessment of Chaenomeles maulei fruit
juice effects in tests for depression and anxiety. Acta Medica Bulgarica, 2019; 46(1): 34-38.

Depression and anxiety are prevalent chronic psychiatric disorders affecting many people
worldwide. Over the past decades, much attention has been drawn to herbal psychopharmacology,
offering fewer adverse reactions. The main bioactive compounds in Chaenomeles maulei fruits are
polyphenols known for their behavioral effects. The objective of the present study was to assess
Chaenomeles maulei fruit juice (CMFJ) effects in tests for anxiety and depression. The animals
used were 32 male healthy Wistar rats treated orally with CMFJ for 16 days. They were divided in
four groups of 8 animals. The control group received distilled water and the rest of the groups were
treated with CMFJ at 2.5, 5 and 10 ml/kg doses. We assessed the social interaction time as a
measure of anxiety and the immobility time in the forced swim test as a measure of behavioral
despair. In the social interaction test, the 14 days administration of CMFJ did not produce any
significant changes in the time spent in social interaction. After 16 days of administration all doses
of CMF]J significantly decreased the immobility time of the rats (p < 0.05) in comparison to the



control group. These results allow making the conclusion that CMFJ lacked anxiolytic activity, but
showed an antidepressant-like effect.

Ounenka Ha edekTHTe Ha II010B cok ot Chaenomeles maulei B TecToBe 3a genpecus u
TPEBOKHOCT

JlenpecusiTa 1 TPEBOKHOCTTA Ca XPOHUYHU IICUXUATPUYHH PA3CTPOUCTBA, 3acATallld MHOTO XOpa
no csera. Ilpe3 mocnegnuTe aeceTwsneTus TONSIMO BHHUMAaHHME ce OOpbIa Ha pacTUTETHATa
ncuxo(apMaKoIoTHs, KbACTO HEXKEITAHUTE PEaKIMH Ca OTPaHUYCHU 10 MHHHUMYM. OCHOBHUTE
OMOaKTUBHM CheIUHEHHs B miozoBere Ha Chaenomeles maulei ca monudeHou, U3BECTHU ChC
cBOWTE €PEeKTH BBPXY MOBenAeHHeTo. llenTa Ha HACTOSIIOTO MpoydBaHE Oelie a ce OLCHAT
edexTure Ha 1omoBus cok or Chaenomeles maulei (CMFJ) mpu TecToBe 3a TPEBOXKHOCT H
nenpecus. M3mnosn3BaHuTe KUBOTHU ca 32 3apaBu Mbxku WIiStar rurbxa, TpeTUpPaHU OPaliHO C
CMFJ B npoabmxenue Ha 16 muu. Te Osixa pa3geneHn Ha YETUPH TPYNU MO & KUBOTHHU.
KonTponnara rpyna nonyuu JecTwivpaHa BoJa, a ocTaHanuTe rpynu 0sixa tpetupanu ¢ CMFJ
mipu 1034 oT 2,5, 5 u 10 ml/kg. Oueneno 6e BpeMeTo 3a COranHo B3aUMOICUCTBUE KaTo MOKa3aTes
3a OE3MOKOWCTBO U BPEMETO 32 HETMOIBUKHOCT B TECTA 3a MPUHYIUTEITHO ILTyBaHE KAaTO IMOKa3aTes
3a JenpecuBHO-MOAOOHO ToBeneHHE. B Tecra 3a coumanHo B3aumojeiicTBue, 14-aHEBHOTO
npunoxxkenne Ha CMFJ He noBeme A0 3HAUMMHM TNPOMEHHM BBB BPEMETO Ha COLMAIHO
B3auMoJiciicTBe Mexnay IMbxoBete. Cnen 16-mHeBHO mnpunokenue, Bcuukd no3u CMFJ
3HAQUYMUTEJIHO HaMaJsIBaT BPEMETO Ha HEMOABMXKHOCT Ha murbxoBeTe (p <0,05) B cpaBHEHHE C
KOHTpOJHATa rpyna. Te3u pe3ynraTu Mmo3BojsBaT Ja ce HampaBH 3akitoueHueto, ue CMFJ nsama
AQHKCHOJUTUYHA aKTUBHOCT, HO MMOKa3Ba aHTUJICTIPECUBHO-TIOI00CH €(EeKT.

B4.6 Borisova V, Eftimov M, Valcheva-Kuzmanova S. Biochemical evaluation of liver and kidney
function after subchronic administration of Chaenomeles maulei fruit juice to rats. Bulgarian
Chemical Communications 2019; 51 (Special Issue A): 29-34.

Chaenomeles japonica var. maulei (Mast.) Lavall,e, belonging to the Chaenomeles genus, contains
high concentrations of polyphenols with antioxidant and anti-inflammatory activities. The aim of
the current research was to evaluate the effects of Chaenomeles maulei fruit juice (CMFJ) on liver
and kidney functions after subchronic juice administration to rats using biochemical parameters.
Male healthy Wistar rats (n=64) were used, 32 of them treated for 14 days and the rest 32 animals
treated for 30 days. For each treatment period, the animals were divided in 4 groups of 8 rats:
Control, CMFJ2.5, CMFJ5 and CMFJ10. The serum enzymes used for the assessment of liver
function were: aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline
phosphatase (ALP) determined on the 14th and 30th day. The indices measured for kidney function
were serum concentrations of creatinine and urea on the 14th and 30th day. The serum levels of
AST were significantly reduced after 30 days of CMFJ (10 ml/kg) administration (p<0.05) in
comparison with the Control. The rest of the liver enzyme tests did not show a significant difference
between the control animals and the CMFJ-treated animals. There was also no significant change
in the indices of kidney function after 14 and 30 days of CMFJ administration. In conclusion, the
results from the current investigation showed the safety of the subchronic CMFJ administration.
The highest dose of CMFJ produced a reduction in the levels of AST, probably because of its
polyphenolic content known to be antioxidant and organ-protective.



BuoxuMn4HO oueHsIBaHe HA YepHOAPOOHATA 1 ObOpeuHaTa QyHKIHUA cjie] CyOXPOHUYHO
NnpuJIoKeHHe Ha mioaoB cok or Chaenomeles maulei mpu mrbxoBe

Chaenomeles japonica var. maulei (Mast.) Lavall, npunaanexamr kpM poma Chaenomeles,
ChIIbPKa BUCOKHM KOHIIEHTPAlMK HA TOTU(PEHOIU ¢ aHTHOKCUJIAHTHO W MPOTHUBOBB3MAIUTEITHO
neiictue. Llenta Ha HACTOANIOTO M3CIEABAHE € J1a C€ OLEHAT e(EeKTUTE Ha IUIOAOBUS COK OT
Chaenomeles maulei (CMFJ) Bpxy G yHKIIMUTE Ha YepHHS APOO U OBOpeEIHTE, Ciie] CyOXPOHUIHO
MPUJIOKEHUE MPU TUThXOBE, KaTO ce U3MO0I3BaT OMOXMMUYHM MapaMeTpu. M3Moa3BaHu ca MbXKKU
mrpxoBe Wistar (n=64), 32 oT TAX ca TpEeTUPaHH B MPOIbIDKCHHE Ha 14 aHU, a ocTaHamuTe 32
KUBOTHHU Ca TPETUPAHU B poabnkeHue Ha 30 qHU. 3a BCeKU MEpHOJ] Ha TPeTUpaHe, )KUBOTHUTE
Osixa pazzaenieHn Ha 4 rpynu oT 8 mrbxa: kontpona, CMFJ2.5, CMFJ5 u CMFJ10. Cepymuute
€H3MMH, W3IMOJ3BaHU 3a OlIEHKa Ha yepHoapoOHaTa (yHKUHMs - acmapTaT aMUHOTpaHcdepasa
(AST), ananun amuHoTpancdepasa (ALT) u ankanna gocdaraza (ALP), ca usmepenu Ha 14-ust u
30-us nen. Mnpekcure, 3a olieHsIBaHe HA OBOpeUHaTa (PYHKIIHS, Ca CEPYMHUTE HUBA HA KPEAaTHHHUH
u ypes, onpenenenu Ha 14-us u 30-us nen. HuBata na AST 6sixa 3HauntenHo Hamanenu cien 30-
nueBHo npuiokenue Ha CMFJ (10 ml/kg) (p<0,05), B cpaBHeHue ¢ konTponara. [Ipu octananute
4epHOPOOHU €H3MMHU He ce HalIIoAaBa 3HaUlMa pa3jinKa MeX/y KOHTPOJIUTE U TPETUPAHUTE C
CMF] xuBoTHH. CBIIO Taka HAMA 3HAYUTEITHA MPOMSIHA B MHIEKCUTE Ha ObOpeuHaTa (yHKIHS
cien 14- u 30-nueBHO o1 npunoxenuero Ha CMFJ. B 3akitouenue, pe3ynrature oT HacTOSILIOTO
IIpoy4YBaHe Moka3axa Oe3omacHocTTa Ha cyOxpoHuuHoTo npuiioxkenne Ha CMFJ. Haii-Bucokara
no3a CMF]J nosene mo HamansiBane Ha HUBaTa Ha AST, BEpOSITHO TBJDKAIIO Ce HA TTONU(EHOIINTE,
3a KOUTO € U3BECTHO, Y€ MPUTEKABAT AaHTUOKCUJAAHTHO U OPraHO-IIPOTEKTUBHO JIEHCTBUE.

B4.7 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 experimenal model of metabolic syndrome. Bulgarian
Chemical Communications, 2020, 52, Special Issue D, 55-57.

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 present 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 present 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.



EdexTn Ha BbPXY HHAYUMPAH OT KapareHaH OTOK HA Jiana B eKCIlepUMEeHTAaJIeH MojieJl Ha
MeTad0JIMTEeH CUHHAPOM

Mertabonutausat cuaapoM (MC) e rmoGaeH 3apaBeH MpobdeM, KOMTO 3acara 3HaYUTEIHA 4acT OT
CBETOBHOTO HaceleHHe. HUCKOCTENEHHOTO BB3MAJIGHWE € eIHa OT CHenuuIHUTe
xapakrepuctukn Ha MC. Kochia scoparia e eIHOrOAMIIHO pacTeHHe, H3IO0JI3BaHO B
TpaJuLIMOHHATA KuTalicka MeauiuHa. HacTosioro npoyuBane umaiiie 3a 1€l 1a u3cieBa eQexra
oT BojzieH uH(DY3 oT cemeHa Ha K. scoparia BbpXy OCTpPOTO Bb3MAJCHHE HaA Jiamara Ha IUTbX,
MpeIM3BUKAaHO OT KapareHaH, B ekcrepuMenTtaieH mojen Ha MC. Yerupuaecer mbxku Wistar
ITBXOBE Os1Xa pasnpeneneHu B uetupu rpynu: MS, MS+1.5KS, MS+3.0KS u MS+6.0KS, Bcuuku
MOJIy4aBally JIMeTa C BUCOKO ChIbp)KaHHWE Ha Ma3HMHU U ¢GpykTo3a. TedHoCTTa 3a MmueHe Ha
rpynara MS 6Gemie 10% ¢pykro3a BbB Bofa, 10KaTo apyrure Tpu rpynu nuexa 10% ¢pyxros3a BbB
BojieH MH(DYy3 oT cemena Ha K. scoparia (KS) ¢ pa3snuunu KOHIEHTpaIiK (IPUTOTBECHH ChOTBETHO
ot 1.5, 3.0 u 6.0 g cemena Ha KS B 100 ml Bpsita Bona). B kpas na 10-tata cenmuna Ha 1ueraTa,
kapareHat (1 mg kato 0,1 ml pa3TBop) Oelie HHKEKTHPAH B JisiBaTa 3a7Ha jana. OTOKBT Ha JlanaTa
ce uzMepna Ha 30-ta, 60-ta, 120-ta, 180-Ta, 240-Ta 1 300-Ta MUHYTa cien UHk)eKkTHupaHero. Ha
30-ara muHyTa MHOY3MUsATa Ha ceMeHa Ha K. scoparia mpuyuHSBAa 3HAYMTEIHO J10303aBHCHMO
HaMalsiBaHe Ha OTOKa Ha jamara. [Ipe3 cienBammre MHTEpBAIM OT BpeMe HE ce Halmro/aBa
JnombIHATENCH edekT oT umH(py3a. B 3akmoueHue, pe3yirature OT HACTOSMIOTO MPOYYBAHE
MOKa3BaT, 4Ye XPOHUYHOTO MPHIIOKEHUE Ha BoJeH MH(GY3 OoT cemeHa Ha K. scoparia HamassiBa
MPEAN3BUKAHOTO OT KapareHaH Bb3MaJICHUE Ha JIAMUTE TPU IITHXOBE C META0OJIUTEH CUHIPOM, HO
MIPOTUBOBB3MATUTETHUAT €(PEeKT U3riex/a e cnad u KpaTKOTPaeH.

B4.8 Georgieva A, Eftimov M, Todorova M, Kuzmanova V, Kuzmanov A, Kuzmanov K,
Vlaskovska M, Valcheva-Kuzmanova S. Effects of ovariectomy-induced estrogen deficit on rat
behaviour, lipid metabolism, inflammation, bone mineral density, and turnover. Folia medica,
2021, 63(3): 385-391.

Aim: The objective of the present study was to make a complex evaluation of behaviour, lipid
metabolism, inflammation, and bone turnover in an ovariectomized rat model used to simulate
postmenopausal clinical findings.

Materials and methods: Female Wistar rats were divided into 2 groups of 16 animals each: sham
operated (SO) animals and ovariectomized (OVX) animals. Three months after the operation, a
battery of behavioral tests was performed including an open field test (OFT), elevated pus-maze
test (EPM), the social interaction test (SIT), the forced swim test (FST), and a hot plate test (HPT).
At termination of experiment, weight gain and fat deposits (total and retroperitoneal) were
measured. Serum concentrations of blood lipids were determined. Tumor necrosis factor alpha
(TNF-alpha) and alkaline phosphatase (ALP) serum concentrations were used for evaluation of the
inflammation and bone turnover, respectively. Femur bone mineral density (BMD) was evaluated
using dual energy X-ray absorptiometry.

Results: OV X rats did not demonstrate any significant behavioural changes in OFT and EPM tests
but showed a decreased interaction time in SIT and an increased immobility time in FST test which
indicated anxiety and depression. The OV X rats had a significantly lower pain sensitivity threshold.
They had greater weight gain, increased total and retroperitoneal fat deposits, as well as elevated



total fat/body weight and retroperitoneal fat/body weight ratios. Blood cholesterol, ALP and TNF-
alpha of the OV X group were also significantly higher. Femur BMD of OV X rats was slightly but
not significantly reduced.

Conclusions: Estrogen deficiency in OV X rats caused depression, anxiety, hyperalgesia, obesity,
dyslipidemia, and inflammation before the reduction in bone mineral density was prominent.

EdexTn Ha MHAYUMPaAH 0T 0BAPMEKTOMHUS €CTPOreHeH J1e(UMIUT BbPXY OBeIeHUETO,
JIMNMIHUS MeTa00/1u3bM, Bb3NAJeHNETO0, KOCTHATA INIbTHOCT M PEOPraHu3auus nNpu
ILTbXOBeE

Llen: LlenTa Ha HACTOSIIOTO MPOYYBAHE OCIIIE J]a CE HANPaBU KOMILJICKCHA OIICHKA Ha TIOBEICHHUETO,
JIMITU AHU A MeTa6OHI/I3'bM, BB3MIAJICHUCTO U KOCTHUA O6MGH B MOJCJI Ha OBAPUCKTOMUA IIpU
IUTHXOBE, M3IIOJI3BaH 32 CUMYJIMPAHe HAa CHMIITOMU Ha MEHOIIay3aTa.

Marepuanu u meroau: XKencku Wistar mbxoBe 0sixa pasjaesieHd Ha 2 Tpynu OT MO 16 KUBOTHH
Bcsaka: (pammmBo omnepupanu (SO) skuBotHU u oBapuekromupanu (OVX). Tpu mecena cuen
oreparusaTa Oerie U3BbPIICH HA0Op OT MOBEACHYECKU TECTOBE, BKIIOYUTEIHO TECT OTKPUTO TOJIe
(OFT), Tect ¢ moBnurHar kpbctocas adbupunt (EPM), Tect 3a conmanuo B3aumoneiictaue (SIT),
tect 3a npunynutenno miyBane (FST) u tect ropema mioua (HPT). B kpas Ha ekcniepumeHTa
0s1xa M3MEPEHU HAJJIaBaHETO Ha TETJI0 M MACTHHUTE HATPYNBaHUs (000 H PETPOIIEPUTOHECATHO).
Omnpenenenu 0sixa cepyMHUTE KOHIIEHTpauu Ha unuante. Konnentpanunre Ha pakrop na TNF-
anda n ankanaa ocdaraza (ALP) Osxa M3moa3BaHM 32 OIEHKAa CHOTBETHO Ha BH3MAICHUETO U
kocTtHUsI 00MeH. KocTHata mMuHepanHa mIbTHOCT Ha Oexapenara koct (BMD) Gemie ouenena c
MIOMOIITa Ha PEHTT€HOBa a0COPOLIMOMETPHUS.

Pesynrarn: OVX mubpxoBe He mokasaxa 3HauMMu npoMeHu B mosenenuero npu OFT u EPM
TECTOBE, HO Oellle yCTaHOBEHO HaMaJIeHO BpeMe Ha B3aumozelicteue B SIT u yBenuueHo Bpeme Ha
HenoaBwkHOCT B FST, koero mnoka3za TpeBoxkHOCT M genpecus. OVX IuIbxoBeTe uMar
3HAYUTEIHO MO-HUCHK Mpar Ha YyBCTBUTEIHOCT KbM Ooiika. Te nMaxa mo-rojsiMo HajJlaBaHe Ha
TErjo0, yBEIUYEHU OOIIM M PETPONEPUTOHEATHH MACTHM HATPYIBaHMs, KaKTO U IOBHUILEHH
CHOTHOIIEHUS 00I]a Ma3HUHA/TENECHO TErJIO U PEeTPONEPUTOHEATHAa Ma3HMHA/TENECHO TErJIo.
XonecreponbT, ALP nu TNF-anda na rpyna OVX cbiio ca 3HaunTesnHO No-Bucokn. BMD Ha
6enpenara koct Ha OVX mIbXoBeTe € JeKOo, HO He 3HAYMMO HaMaJleHa.

3axmtouenud: JlepunutsT Ha ectporeH npu OVX mibxoBeTe NpUYUHSABA ACTIPECHs], TPEBOKHOCT,
XUIEpAIre3usi, 3aTAbCTABAHE, JUCIUNUIAEMUS U Bb3IIAJICHNE, 4 HAMAJSIBAHETO Ha MUHEpAJIHATa
ITBTHOCT HAa KOCTUTE HE € 3HAYUMO.

B4.9 Georgieva A, Eftimov M, Todorova M, Kuzmanova V, Kuzmanov A, Kuzmanov K,
Vlaskovska M, Valcheva-Kuzmanova S. Effect of chlorogenic acid on behaviour and metabolizm
in ovariectomized rats. Farmacia, 2022, 70(1): 54-58.

The objective of the present study was to make a complex evaluation of the effect of chlorogenic
acid (CGA) on behavior, lipid metabolism and bone mineral density (BMD) in an ovariectomized
(OVX) rat model. Female Wistar rats were divided in 3 groups, each of 14 animals — sham operated
(SO), OVX and the last group ovariectomized rats treated with CGA. Three months after the



10.

operation, rat behaviour was investigated in the open field test (OFT), elevated plus-maze test
(EPM), social interaction test (SIT), forced swimming test (FST) and hot plate test (HPT). Weight
gain, total and retroperitoneal fat deposits were measured, as well as serum concentrations of total
cholesterol. Femur BMD was also evaluated. CGA managed to improve some of the negative
consequences of the oestrogen deficit (anxiety and depressive behavior, increased pain sensitivity
and decreased BMD) and did not affect others (increased fat accumulation and elevated cholesterol
levels).

E(l)eKT Ha XJIOpOreHoBa KMCEJIMHA U MeTa00IM3MAa IpHU OBAPUEKTOMMUPAHHU IIIIBX0BE

Ilenta Ha HACTOALIOTO H3CIIEABaHE Oe€lle Ja ce HalmpaBU KOMIUIEKCHA OLIEHKa Ha edekTa Ha
xnoporeHoBata kucennHa (CGA) BbpXy NOBEICHHETO, JMIUAHUS METa0OIM3bM U KOCTHATA
muHepaiiHa mibtHocT (BMD), B moaen Ha oBapuekromust (OVX) mpu mrbxose. XKencku Wistar
IUTBXOBE OsIXa pa3ziesieHu Ha 3 TpynH, Bcsika oT 14 skuBoTHU — GUKTUBHO onepupanu (SO), OVX
U rpyna oBapueKTOMUpaHM IurbXxoBe, TpetupaHnu ¢ CGA. Tpu meceua cnep omnepanusTa
MOBEJICHUETO Ha TUIbXOBE Oere u3cnenBano B Tect oTkputo mnose (OFT), moBaurHar kpbcrocaH
nabupunt (EPM), tect 3a commanHo B3ammojeiicteue (SIT), TecT 3a MpUHYIUTENHO TUTYBaHE
(FST) u tecr ¢ ropema mioua (HPT). bsaxa u3MepeHu HaJJaBaHETO Ha TErjo, OOIIUTE U
PETPONEPUTOHEATHUTE MA3HUHU, KAKTO U CEPYMHHUTE KOHLEHTPAllMM Ha OOIIMS XOJIECTEPOJI.
KoctHo-munepannara mibtHocT (KMII) Ha Genmpenara koct cwino Oemre ompenenena. CGA
1o100psiBa HSAKOM OT HETaTUBHUTE MOCIEIULU OT JedULUTa Ha €CTPOreH (TPEeBOXKHOCT U
JEPECUBHO TOBEJCHHUE, MOBUIIEHA YYBCTBUTETHOCT KbM Oonka u HamaneHa KMII), Ho He
MIOBJIMSIBA MMOBUIIEHOTO HATPYIIBaHE HA Ma3HUHU U MMOBUILIEHUTE HUBA HA XOJECTEPOIL.

B4.10 Reyzov M, Eftimov M, Gancheva S, Todorova M, Zhelyazkova-Savova M, Tzaneva
M,Valcheva-Kuzmanova S. Effect of Aronia melanocarpa fruit juice on glucose tolerance, lipid
metabolism, and obesity in a rat model of metabolic syndrome. Acta alimentaria, 2022, 51(3): 390-
402.

Metabolic syndrome (MS) is a serious health condition. The purpose of this study was to investigate
the effects of polyphenol-rich Aronia melanocarpa fruit juice (AMFJ) on glucose tolerance,
triglyceride levels, and adipose tissue in rats with MS induced by high-fat high-fructose (HFHF)
diet. Fifty rats were allocated in 5 groups: control, MS, MS+AMFJ2.5, MS+AMFJ5, and
MS+AMFJ10. In the course of 10 weeks, the control group was on a regular rat diet while the other
groups received HFHF diet. During the experiment, control and MS groups were treated daily
orally with distilled water (10.0 mL/kg) and the other three groups — with AMFJ at doses of 2.5,
5.0, and 10.0 mL/kg, respectively. In MS rats, glucose intolerance, hypertriglyceridemia, visceral
obesity, and increased adipocyte size were observed. In AMFJ-treated groups, the serum glucose
and triglycerides, as well as visceral fat and adipocyte size decreased significantly and did not differ
from those of the control group. AMFJ at doses 2.5 and 5.0 mL/kg showed an anti-apoptotic activity
in adipocytes, while at the dose of 10 mL/kg a pro-apoptotic effect was detected. In conclusion,
AMF]J could antagonize most of the negative consequences of HFHF diet on carbohydrate and lipid
metabolism in a rat MS model.

Edexr Ha niiogoB cok ot Aronia melanocarpa Bbpxy riil0K03HHsI TOJIEPAHC, TUTHTHUSI
MeTa00JM3bM U 3aT.IBCTSIBaHE B MO/Ie] HA MeTa00JMTEeH CHHIPOM NPH ILTbX0BE



Merabomutaust cuaapom (MC) e ceprno3no 6osecTHo cheTosiHue. [lenTa Ha ToBa mpoy4uBaHe € Aa
ce u3caenBat eeKTUTe OT Ooratus Ha nmosudeHosH 10408 cok oT Aronia melanocarpa (AMRJ)
BBPXY IJIIOKO3HMSI TOJIEPAHC, HUBATa Ha TPUITIMUEPUIUTE U MacTHATa ThbKaH Npu Irbxose ¢ MC,
MpPEeIM3BUKAH OT JUETA C BUCOKO ChIbpkaHue Ha Ma3sHuHH U ppykroza (HFHF). Ilernecer mrbxa
Osixa pasmpeneneHu B 5 rpynu: koHtpona, MS, MS+AMFJ2.5, MS+AMFJ5 u MS+AMFJ10. B
npoabikeHue Ha 10 ceqMuIM KOHTpOJIHATa Ipyla MpUeMalle XpaHa ¢ HOpMaJlHa KaJlOpHUIHOCT,
nokaro ocraHanute rpynu nonyyunxa HFHF nuera. I1o BpeMe Ha excriepuMeHTa KOHTPOJIHATA U
MC rpymara ca TpeTHpaHU €XKETHEBHO MepopaiHo ¢ aectunupana Boxa (10.0 mL/kg), a
ocra”anute Tpu rpynu — ¢ AMFJ B no3u ceorBetHo 2.5, 5.0 1 10.0 mL/kg. ITpu MS nnbxoBe ca
Ha0JII01aBaHU TITIOKO3HA HETOJEPAHTHOCT, XUIIEPTPUTIIUIEPUAEMUS, BUCHIEPATHO 3aTIIBCTSIBAHE U
yBEJIMYEH pa3Mep Ha agunouutute. B rpynure, tperupanu ¢ AMFJ, cepymHaTa ritoko3a u
TPUIJIMLIEPUANTE, KAKTO M BHUCLEpajHaTa Ma3HMHA U pa3MEpPbT Ha aJUIOLMTUTE HamalsBar
3HAYUTEIIHO U HE CE pa3inyaBaT OT Te3H Ha KoHTpoiHara rpyna. AMFJ B no3u 2,5 u 5,0 mL/kg
MOKa3Ba aHTUATIONTOTHYHA aKTUBHOCT B JUIOLUTHUTE, JokaTo npu Ao3a oT 10 mL/kg ce oTkpusa
npoarnontotuieH egekt. B 3akmouenne, AMFJ moxe 1a aHTaroHu3upa MoBEYETO OT HETAaTUBHUTE
nocneauiy o HFHF nuetara BppXy BbIIIeXuapaTHUS U JTUIUAHUS METa0OIU3bM B MOJIeNl HAa MS
IIpH ILTHXOBE.

I'7. llyoaukanuy v 10KJIAIU, NYOJUKYBAHY B HAVYHU W3AAHUA, pedepupanu
M HHIEKCHMPAHU B CBeTOBHOW3BECTHH 0a3M TAHHHU ¢ HAYYHA HHPopMALIUA

I'7.1 Pavlov D, Eftimov M, Tsaneva M, Garrard M, Novakovic M, Nashar M, lvanova D, Ignatova
S, Trifunovic S, Valcheva-Kuzmanova S. Fustin-, sulfuretin- and gallotannin-rich infusions from
leaves and heartwood of the Eurasian smoke tree (Cotinus coggygria Scop.) demonstrate
antioxidant and anti-inflammatory effects in rats. FEBS J 2016; 283 (Suppl 1): 99-100.

Decoctions from Smoke tree (Cotinus coggygria), well known as poisonous plant, are used
topically by the Balkan and Anatolian folk medicine for their antiseptic properties. We studied
phyto-chemical composition and biological effects of aqueous infusion from leaves (AICCL) and
ethanol infusion from heartwood (EICCW) in rat models of oxidative stress and inflammation after
internal administration. Phytochemical analyses were done on UHPLC-ESI/ToF/MSand HPCCC.
Models were 3: Paracetamol (P)-induced liver toxicity (PILT), Indomethacin (IN)-induced gastric
ulcerogenesis (INIGU), and Carrageenan (Carr)-induced rat paw edema (CIRPO). Eight groups
of Male Wistar rats (n=64; 200-250 g) were used in PILT: Water control (C), P,
1/100AICCL+P, 2/100 AICCL+P, 4/100 AICCL+P, Ethanol control (Et), Et+P, 1/1000
EICCW+P. Similar 8 groups were used in INIGU and CIRPO (IN or Carr instead of P). Rats were
orally pretreated with AICCL or EICCW(10 mL/kg) by intragastric gavage. Groups C and
P/IN/Carr received water. Groups Et and Et+P/IN/Carr received 20% Ethanol. The pretreatment
lasted 7 days in PILT, 3 days in INIGU, and 15 days in CIRPO. Antioxidant effects were evaluated
by biochemical and histopathological methods. Anti-inflammatory effect was evaluated by
Digital plethysmometer LE7500. Major components were gallotannins and gallic acid (AICCL),



fustin and sulfuretin (EICCW). Liver enzymes were significantly lower in 1/100 AICCL+P,
compared to P. The hepatic parenchyma of 1/100 AICCL+P was without necrosis. 2/100 AICCL
significantly decrease malondialdehyde levels and ulcerosis. The average paw oedema volume in
2/100 AICCL+Carr was significantly lower, compared to Carr. Our study demonstrated the
hepatoprotective effect of 1/100AICCL, gastroprotective effect of 2/100 AICCL and EICCW, and
anti-inflammatory effect of 2/100 AICCL. The most probable mechanism of these beneficial
effects is decrease of lipid peroxidation, due to the in vivo antioxidant properties of the infusions.

boratu Ha ¢gycTuH, cyjadypeTuH U raloTaHUHU UHQY3H OT JIUCTATA U IbPBECHHATA HA
cvpaauka (Cotinus coggygria Scop.) AeMOHCTPHPAT AHTHOKCHAAHTHU U
NMPOTHBOBB3NAJIUTEIHH e()eKTH NPH ILTBX0BE

Wudysure or cmpamiuka (Cotinus coggygria), n1oOpe Mo3HATO KAaro OTPOBHO pPacTEHHE, CE
U3MOM3BaT JIOKAJHO OT OajKaHCKaTa M aHaJ0JICKaTa HapoiHa MEAMIIMHA 3apagd TEXHUTE
aHTHUCENTHYHH CBOMCTBA. M3cnenBaxme GUTOXMMUYHUS ChCTAB U OMOJIOrHYHHUTE e()EeKTH Ha BOJICH
uHoy3 ot nucra (AICCL) u eranonen undys ot cepuesuna (EICCW), B Moienn Ha OKCHAATHBEH
CTpeC U BBb3MAJICHHUE CIIE] OPAJTHO IPUJIOKEHUE NMPH IIbX0Be. PUTOXUMHYHUTE aHAIU3U Osxa
nanpasenn Ha UHPLC-ESI/ToF/MS n HPCCC. Mogenute ca 3: uaayipana ot napameramod (P)
yepHopoOHa TokcuyHocT (PILT), unaynupana or ungomeranus (IN) ctomaina ynueporesesa
(INIGU) u maayuupan ot kaparenas (Carr) otok Ha nanata Ha rirbX (CIRPO). OceMm rpynu MbxKu
wibxoBe Wistar (n=64; 200-250 g) Osxa wmsnomBanu B PILT: Konrpona Boma (C), P,
1/100AICCL+P, 2/100 AICCL+P, 4/100 AICCL+P, Koutpoma eranon (Et), Et+P, 1/1000
EICCW+P. ITogo6nu 8 rpynu 6sxa uznon3sanu B INIGU u CIRPO (IN wmu Carr Bmecto P).
[TbpxoBete Osixa mpeaaputenHo tpetupanu opanHo ¢ AICCL wnmu EICCW (10 mL/kg) upes
untparactpaina coaa. I'pynu C u P/IN/Carr monyuyaBaxa Boma. I'pynure Et u Et+P/IN/Carr
npuemaxa 20% eranoi. IIperpernpanero npoabmku 7 auu B PILT, 3 nuu B INIGU u 15 nuu B
CIRPO. AHTHOKCHJIAHTHUTE €(eKTH ca OIEHEHH upe3 OMOXMMHUYHM U XHUCTONATOJIOTMYHM
Metoau. [IpoTuBOBB3MaNUTENHUAT e(peKT € oueHeH ¢ mudpos mierusmomersp LE7500.
OCHOBHUTE KOMIIOHEHTH ca rajloTaHuHu U rajoa kucenuHa (AICCL), ¢pyctun u cyndyperuH
(EICCW). UepHoapoOHuTe eH3UMHM ca 3HauuTeaHo no-Hucku npu 1/100 AICCLA+P B cpaBHeHuE C
P. Yepnoapoouust napeaxum Ha 1/100 AICCL+P e 6e3 nekposa. 2/100 AICCL 3HauuTesHo
HaMaJlsiBa HUBaTa Ha MaJIOHIHANIZIEX U U yireporeHe3ara. CpeiHuAT 00eM Ha OTOK Ha Jiarnara IpH
2/100 AICCL+Carr e 3HauuTenHo mo-HUCBK B cpaBHeHue c Carr. Hamero npoyuBane
nemoHcTpupa xenaronporektuBeH epekT Ha 1/100AICCL, ractponporexktuBeH edekt Ha 2/100
AICCL u EICCW u nporuosb3nanureset epekt Ha 2/100 AICCL. Haii-BeposTHUAT MEXaHU3bM
Ha Te3W MOJIE3HH e(EeKTH € HaMaJsiBaHeTO Ha JIMMMJHATa IEpPOKCHAallMs, MOopaayd in Vvivo
AHTHOKCHU/IAHTHUTE CBOMCTBA Ha UH(DYy3UTE.

I'7.2 Kuzmanova V, Kuzmanov A, Georgieva A, Eftimov M, Todorova M, Kuzmanov K,
Temelkova K, Vlaskovska M, Valcheva-Kuzmanova S. Effects of chlorogenic acid on BMD and
pain sensitivity threshold in ovariectomized rats. Osteoporosis International 2018; 29 (1): S298-
S298.

Obijective: Chlorogenic acid (CGA), one of the most abundant polyphenols in human diet, found
in high concentrations in coffee, has been demonstrated to possess a potent antioxidant activity,



important metabolic functions and an analgesic effect in hyperalgesic conditions in neuropathic
and inflammatory pain. The aim of the present study was to investigate the effects of CGA on
weight gain, BMD and osteoporotic hyperalgesia in an ovariectomized (OVX) rat model of
postmenopausal osteoporosis.

Methods: Female Wistar rats were divided into 3 groups, each of 14 animals: SO (sham operated),
OVX and OVX+CGA. The daily oral treatment started 2 weeks after the operation and lasted for
10 weeks. Groups SO and OV X were treated with distilled water (10 ml/kg). OVX+CGA group
was treated with CGA (20 mg/kg as a 10 ml/kg solution). At the end of the treatment period, weight
gain was calculated and femur BMD was measured by DXA using a computer program for small
subjects. Hot plate test was performed to assess thermal pain sensitivity.

Results: OV X rats had a significantly higher (p<0.05) weight gain than SO rats. The weight gain
of OVX+CGA group was significantly lower (p<0.05) than that of OVX group. Ovariectomy
caused a reduction in femur BMD. BMD of OVX+CGA rats was significantly higher (p<0.05) than
that of OVX rats and did not differ from that of SO rats. In the hot plate test, the latent time of
OVX rats was significantly shorter (p<0.05) than that of SO rats. The latent time of OVX+CGA
group was significantly longer (p<0.05) than that of OV X rats and was not significantly different
from that of SO group.

Conclusions: Treatment of OVX rats with CGA reduced body weight gain, antagonized OV X-
induced decrease in BMD and prevented osteoporotic hyperalgesia to heat. Therefore, CGA and
CGA-rich diets might be beneficial for postmenopausal osteoporosis prevention.

E(l)eKTH Ha XJIOporeHoBaTa KMCEJINHA BbPXY KOCTHO-MHHEPAJHATA INIBTHOCT U IIpara Ha
00JKOBA YYBCTBUTECJTHOCT IIPH OBAPUEKTOMHUPAHH IJIBX0BE

Ien: Xnoporennata kucenuHa (CGA), eIuH OT Hal-pa3npocTpaHeHUTe MoJIU(EHOIH B YOBEIIKaTa
JMeTa, OTKPUT BBB BHCOKM KOHIEHTpalMM B Kadero, MpUTekaBa MOIIHA AHTHOKCHJAHTHA
aKTUBHOCT, B@)KHU METAOOMUTHM (YHKUMH U aHAITeTU4YeH e(eKT MNpH XuIepalreTUYHH
CbCTOSIHUS, ITPY HEBPOIATHYHA U Bh3NanuTeNHa 0ojka. Llenta Ha HacTosOTO poyyBaHe Oerile
na ce uzcneasar epexrure Ha CGA BbpXy Ha/lZJTaBaHETO Ha TETJI0, KOCTHO-MUHEPAIHATa IUTBTHOCT
(KMII) u ocreomopoTHyHaTa XUIEpalIre3us mpu oBapuekTomus-unaynupan (OVX) mozen Ha
IIOCTMEHOIay3aJIHa 0CTE0N0pO3a MPH ILIIbXOBE.

Metonu: Kencku Wistar miubxoBe Osixa paszaeneHu Ha 3 rpynu, Bcska oT 14 skuBoTHH: SO
(bammmBo onepupann), OVX u OVX+CGA. ExxenHeBHOTO MEpopaliHO TpeTUpaHe 3armoyHa 2
cenMuLM cnep omnepanusaTa U npoabku 10 cenmunu. I'pynure SO u OVX 6sixa TpeTupanu ¢
nectunupana Boaa (10 ml/kg). I'pymata OVX+CGA npuemamnie CGA (20 mg/kg xato 10 ml/kg
pa3TBOp). B kpas Ha TperupaneTo Oeme u3uncieHo HajnaBaHeto Ha terno u KMII Ha Oexpenara
KocT Oeme m3MepeHa upe3 DXA ¢ momormnra Ha KOMOIOTbpHA Iporpama. M3BBpIIEH € TecT C
ropeiia mioya 3a oleHKa Ha YyBCTBUTEIHOCTTa KbM TepMUYHA OOJIKa.

Pesynratn: OVX murpxoBeTe UMaT 3HAYUTENTHO MO-BUcoko (p<0,05) HamnaBane Ha Terio ot SO
IUTBXOBETE. YBeanuaBaHeTo Ha Terioro Ha rpynata OVX+CGA e 3HauutenHo mo-manko (p<0,05)
ot ToBa Ha rpynara OVX. OBapuekromusita npuunHsiBa HamansiBane Ha KMII Ha 6enpenara kocr.



KMIT na OVX+CGA mrpxoBe e 3HaunTesHo o-Bucoka (p<0,05) ot tasu Ha OVX mirbXoBe U HE
ce paznuuasa ot Ta3u Ha SO xuBoTHH. [Ipu Tecta ¢ ropema mioya, JaTeHTHOTO Bpeme Ha OVX
IUTHXOBE € 3HA4uMTeNHO Mo-kpatko (p<0,05) or toBa Ha SO rpymara. JlarTeHTHOTO BpeMe Ha
OVX+CGA rpynarta e 3HauutesnHo no-apiaro (p<0,05) or toBa Ha OVX 1uibxoBe U HE ce
pasnnyaBa 3HAYUTENHO OT ToBa Ha SO.

3akmouyenus: Tperupanero Ha OVX mabxoBe ¢ CGA HamansiBa HaJJaBaHETO Ha TErJo,
antaronm3upa OVX-ungynupanoto HamaieHue Ha KMII u mpemorBpaTsiBa ocTeonopo3HaTa
xunepaire3ust KbM TorunHa. CrnenoatennHo CGA u xpanute 6oratu Ha CGA, Morar j1a 0b1aT OT
110J13a 32 MPEBEHIIMUATAa Ha TIOCTMEHOIIay3alHaTa 0CTe0Nnopo3a.

I'7.3 Marchev S, Temelkova K, Todorova M, Eftimov M, Georgieva A, Kuzmanova V, Kuzmanov
A, Bankova V, Surcheva S, Vlaskovska M, Valcheva-Kuzmanova S. Effects of antioxidants from
Aronia melanocarpa and Apium graveolens on experimental model of osteoporosis. Osteoporosis
International 2018; 29 (1): S338-S338.

Obijective: Treatment of osteoporosis remains a therapeutic challenge. Various mechanism-
directed medicines have been introduced, bearing as well adverse effects. The aim of present study
was to use natural plant/fruit extracts as a part of everyday lifestyle to postpone development of
osteoporosis.

Methods: Female Wistar rats were used. Control animals were sham operated and the rest were
ovariectomized. After ovariectomy, rats were randomized and received for 12 weeks: distilled
water, HPLC-standardized Aronia melanocarpa fruit juice (10 ml/kg) or Apium graveolens extract
(equal to 2.4 mg/kg quercetin). Femur BMD was measured 3 months after ovariectomy by DXA
(Hologic Discovery A, version 13.2:3), using a computer program for small subjects (Small Animal
Rat WB). The heat pain sensitivity was measured by the hot plate test (Ugo Basile, Italy).

Results: The in vivo osteoporotic changes in femur appearing due to the continuous estrogen deficit
(ED) in ovariectomized rats proved a reliable model of experimental osteoporosis/osteopenia. The
results showed that ED decreased the BMD in femur by 11%. Aronia melanocarpa fruit juice
treatment was able to counteract the osteoporotic changes. The BMD values in the group receiving
Aronia melanocarpa fruit juice were 13% higher (p<0.05) than the respective values of
ovariectomized animals treated with distilled water. Similar was the effect of Apium graveolens
extract treatment. Behavioral results showed that the nociceptive threshold in ovariectomized rats
decreased by 13% measured by the hot plate test (p<0.05 vs. sham operated animals). Treatment
with Aronia melanocarpa or Apium graveolens prevented the pro-nociceptive effect of
osteoporosis.

Conclusion: The results suggest that natural antioxidants from Aronia melanocarpa and Apium
graveolens could be an alternative management for postponing postmenopausal
osteopenia/osteoporosis.

EdexTu Ha anTnokcuaanTute ot Aronia melanocarpa m Apium graveolens B
CKCICPUMEHTAJCH MOJETT HA 0CTEOMmopo3a



[len: JleyeHnero Ha OCTEONOpO3aTa OCTaBa TEPANEBTUYHO MPEIU3BUKATENICTBO. BbBeaeHu ca
Pa3IMYHA MEXaHHW3bM-CIIEHU(PHYHY JIEKAPCTBA, KOUTO 00aue MpUTEKaBaT M HEXelaHH e(eKTu.
[enta Ha HACTOSIIIOTO M3CIICABAHE € J]a CE U3MOJI3BAT €CTECTBEHU PACTUTEITHH/TIIOIOBH €KCTPAKTH
KaTo 4acT OT eXeJHEBHATA IMeTa, KOUTO J1a MPO(UIaKTUPAT OCTEONOpOo3aTa.

Mertoau: M3nomsBanu ca xeHcku Wistar rurbxoBe. KoHTpomHuTE XMBOTHH Osixa (pammuBo
OllEpHpaHH, a OCTaHAINTE Osixa oBapueKkToMupanu. Crlen OBapUEKTOMHS, IUTBXOBETE Ca
pasnpezielicHH B TPYNM M TPETHPAHH B NPOABIDKCHHE Ha 12 ceIMHIM C JECTHIUpaHa BOJa,
crangaptusupad upe3 HPLC mromos cok ot Aronia melanocarpa (10 ml/kg) wiu eKCTpakT oT
Apium graveolens (paBuo Ha 2,4 mg/kg kBepuerun). KMII na 6eapenara koct O6e m3mepeHna 3
Mecena ciien oapuekromusiTa ype3 DXA (Hologic Discovery A, Bepcus 13.2:3), kaTo ce u3noa3pa
KOMITIOThPHA mporpama (Small Animal Rat WB). UyBcTBUTEIHOCTTA KBM TOILTMHHA O0JIKa Oerire
ycTaHoBeHa upe3 Tect ¢ ropemia mioua (Ugo Basile, Utanus).

Pesynraru: In vivo ocTeonopo3nuTe nmpoMeHu B OepeHara KOCT, MOsSBABAIIN Ce opaan AepuiuT
Ha ecrpored (EJ[) mpm oBapuekroMHpaHM IUTBXOBE, C€ OKa3axa HaICKACH MOJeNl Ha
eKCIIepUMEHTAaTHa OcTeonopo3a/ocreoncHus. Pesynratute mokasear, ue EJ] namamssa KMII B
oenpenata koct ¢ 11%. Jleuenuero ¢ mmogoB cok Aronia melanocarpa ycms aa npoTuBoeiicTa
Ha octeornopo3Hute npomenu. CroiiHocture Ha KMII B rpynara, nmoiyvaBaiia IjiofoB COK OT
Aronia melanocarpa, ca ¢ 13% mo-Bucoku (p<0,05) OT CHOTBETHHTE CTOWHOCTH Ha
OBAPHEKTOMHUPAHU >KMBOTHH, TPETHpPAaHH C JAecTiiupana Boxaa. [lomoben e edekrpT oOT
NPUIOKEHUETO Ha ekcTpakT oT Apium graveolens. IloBeneHueckuTe pe3ysTaTH MOKa3Bat, ue
HOIIMIENTUBHUSAT Tpar MpH ILUTbXOBE ¢ OBApPHUEKTOMUS HamaisiBa ¢ 13%, U3MepeHo upe3 Tecta ¢
ropemia 1wroda (p<0,05 copsMo ¢anmuBo oOnepupaHd >KUBOTHH). Tpermpanero c¢ Aronia
melanocarpa wiu Apium graveolens mpemoTBpatrsABa MPOHOIMIEHTUBHHS ePEKT Ha
0CTEOIopo3ara.

3akiroueHue: PesynraTure mokassar, 4e €CTECTBEHHTE aHTHOKCHIaHTH oT Aronia melanocarpa u
Apium graveolens morat ja ObaaT adTEpPHATHBHO JICYCHUE 3a OTJaraHe Ha MOCTMEHOIay3aHaTa
OCTEOIEHUS/0CTEONOPO3a.

I'7.4 Valcheva-Kuzmanova S, Eftimov M, Kuzmanov K. Polyphenol-rich Aronia melanocarpa
fruit juice antagonizes behavioral changes and oxidative stress in rats exposed to disruption of
circadian rhythms. European Neuropsychopharmacology 2018; 29: S562-S563.

Background: In rodents exposure to constant light leads to anxiety-like and depression-like
behavior and induces oxidative stress. Polyphenol-rich Aronia melanocarpa fruit juice (AMFJ) has
been shown to possess pronounced effects on central nervous system functions.

Aim: The aim of the present study was to investigate the effects of AMFJ on behavior and brain
oxidative stress in rats exposed to disruption of circadian rhythms (DCR).

Methods: Male Wistar rats (200-250 g) were divided into 4 experimental groups of 12 rats each:
Control, DCR, DCR + AMFJ5 and DCR + AMFJ10. Control rats were maintained on a standard
12:12 light/dark cycle while the rest of the animals were exposed to constant light for 14 days.
During this period, the animals received daily orally one of the following treatments: distilled water



10 ml/kg (groups Control and DCR), AMFJ 5 ml/kg (group DCR + AMFJ5) and AMFJ 10 ml/kg
(group DCR + AMFJ10). The contents of main polyphenolic substances in 100 ml AMFJ were:
total phenolics, 665.2 mg; total proanthocyanidins, 392.6 mg; chlorogenic acid, 69.1 mg and
neochlorogenic acid, 84.0 mg. Behavioral tests were conducted after the 14 days experimental
period. The general locomotor activity (horizontal and vertical) was investigated in the open field
test (OFT). Social interaction test (SIT) was used to assess anxiety. The decreased time for social
contacts between animals showed an anxiety-like behavior. The forced swim test (FST) was used
to investigate the depression-like state. It was performed in two sessions and the results from the
second session were recorded. The increased immobility time was a measure of the depression-like
behavior. Oxidative stress in rat brains was investigated by the determination of thiobarbituric acid
reactive substances. Experimental data were analyzed by one-way ANOVA using the GraphPad
Prism statistical software.

Summary of results: OFT results showed that neither DCR nor animal treatment with the two
AMF]J doses caused significant changes in the horizontal and vertical locomotor activity. In the
SIT, DCR caused a significant reduction of the time for social contacts between rats indicating an
increase of anxiety. This effect was completely antagonized by the two AMFJ doses. In the FST,
the immobility time of DCR rats was significantly increased in comparison with that of the Control
group. Having in mind the OFT results, the prolonged immobility time of DCR rats could not be
attributed to a decrease in the general locomotor activity but showed the development of a
depression-like state. DCR + AMFJ5 and DCR + AMFJ10 groups had immobility time values
which were shorter than the immobility time of DCR group and did not differ significantly from
the immobility time of the Control group. DCR induced oxidative stress in rat brains indicated by
the increased levels of TBARS. AMFJ dose-dependently reduced TBARS and in DCR + AMFJ10
group they did not differ significantly from the control level.

Conclusion: Administration of Aronia melanocarpa fruit juice to rats exposed to disruption of
circadian rhythms prevented the development of anxiety-like and depressionlike state and these
effects on behavior were accompanied by reduction of oxidative stress in rat brains.

Boratusit Ha noJmdeno. M 10108 cok oT Aronia melanocarpa anraronusupa
NOBeJeHYeCKUTE MPOMEHH H OKCHIATHBHHES CTPeC NMPH IJIBX0BE C HAPYIIeH HUPKaJIeH
pUTHM

BwBenenue: [Ipu rpuzaun m3maraHeTo Ha MOCTOSTHHA CBETJIMHA BOJHM JIO MOBEJIEHHUE, CBBP3aHO C
TPEBOKHOCT M JIETIpECHs, W TpPEAU3BUKBAa OKCHAATHUBEH cTpec. JlokazaHo e, ye OoraTHsT Ha
nonudenonu mionoB cok oT Aronia melanocarpa (AMFJ) uma uspaszeHu edexTd BBPXY
(GyHKIMUTE Ha [IEHTpaJiHaTa HEpBHA CUCTEMA.

HCHZ ]_ICJ'ITE[ Ha HACTOAIIOTO MPOYUIBAHE € 1a CC U3CJICABAT C(I)CKTI/ITG Ha AMFJ BBPXY NOBECACHUCTO
U MO3BYHUSA OKCUIATUBCH CTPCC IPU IIIIBXOBC, U3JIOKCHU HAa HapyIIaBaHC HAa MUPKAAHUTC PUTMU
(DCR).

Meroau: Mbxku Wistar mrsxose (200-250 g) 6sixa pasjencHu Ha 4 eKCIIEPUMEHTATHH TPYITH OT
o 12 mrexa Beska: koHtpona, DCR, DCR + AMFJ5 u DCR + AMFJ10. KontponHaute mrexose
ca Ha CTaHJapTeH IMUKBJI 12:12 cBeTIMHA/TPMHHMHA, JOKATO OCTAHAIMUTE )KMBOTHHU C€ M3JlaraT Ha
IIOCTOSIHHA CBETJIMHA B IpOoabbKeHHE Ha 14 mguu. Ilpe3 To3u mepuoj KMBOTHHUTE IMOJIy4aBaT



€XKETHCBHO TEPOPATHO €THO OT CIEAHUTE TpeTupaHus: AecTunmpana Boaa 10 ml/kg (rpymnu
Control u DCR), AMF]J 5 ml/kg (rpyna DCR + AMFJ5) u AMFJ 10 ml/kg (rpyna DCR + AMFJ10
). CpabprkanueTo Ha ocHOBHUTE nonndenonnu Bemiectsa B 100 ml AMFJ e: 06 dpeHonu 665,2
mg; o0Imu MpoaHToNuaHuIuHu, 392,6 mg; XJIOpPOreHOBa KHcelnuHa, 69,1 mg u HEOXJIOPOTeHHA
kucenuHa, 84,0 mg. IloBeneHdeckute TecToBe Osixa mpoBeAcHH cien  14-mHEeBHUS
excriepuMenTaneH nepuoj. OOmara JOKOMOTOpHA aKTHMBHOCT (XOPU30OHTAIHA M BEPTHKAIHA)
Oeme n3ciensana B tecta otkputo noiie (OFT). TectsT 3a conmanuo B3aumoaeiicteue (SIT) Oerre
W3IMOI3BaH 3a OICHKA Ha TPEBOXKHOCTTA. HamalieHOTO BpeMe 3a COIMAIHA KOHTaKTH MEXITy
KUBOTHHUTE TOKa3Ba MOBEACHHE, TOJOOHO HA TPEBOKHOCT. TeCThT 3a MPUHYIUTEIHO ILTyBaHE
(FST) 6eme n3non3Ban 3a u3cieaBaHe HAa TIOJJOOHO Ha JeNpecHsi ChCTosiHUE. VI3BBPIIECH € B J1BE
CECHH U PE3yATATHTE OT BTOpATa CECHsl Cca 3alHMCaHU. YBEIMYCHOTO BpEeME Ha HEIOJBIIKHOCT €
MsIpKa 3a JCTMPECUBHO-OA00HO ToBeneHrne. OKCHAATUBHHUAT CTPEC B MO3bKa Ha IUTBXOBE €
W3CNe[BAaH Ype3 ONpeleNssHE Ha pearupamy ¢ THOOapOUTYypOBa KHCEJIHMHA BEIECTBa.
Excnepumentannute naHHu Osixa aHaym3upanu upes eaHodaktopeH ANOVA, ¢ momormira Ha
craructuueckus copryep GraphPad Prism.

O600menue Ha pesynratute: Pesynrarure ot OFT nmokassar, ue auto DCR, HUTO TpeTupaneto
Ha XHUBOTHU C aBere no3u AMFJ] npuumHsSBa 3HAYUTEIHM NPOMEHU B XOpPU3OHTAlIHATa M
BepTuKaiHata jJokomoTtopHa akTuBHOCT. B SIT, DCR npuuuHsiBa 3HAaUUTENTHO HaMaliiBaHE HA
BPEMETO 3a COL[MAIHA KOHTAKTU MEX/y IUIbXOBE, KOETO I10Ka3Ba MOBUILIABAaHE HA TPEBOXKHOCTTA.
To3u edekr Oemie HambJIHO aHTaroHw3upan ot asere no3u AMFJ. B FST, Bpemero Ha
HenoiBKHOCT Ha DCR 1u1bX0BeTE € 3HAUYUTENIHO YBEJIIMYEHO B CPaBHEHHE C TOBA HA KOHTPOJIHATA
rpyna. Umaiiku npeasun pesyararure or OFT, ynbikeHoTro Bpeme Ha HenoJsuxHocT Ha DCR
IUTbXOBE HE MOJKE Jla c€ OT/AajJe Ha HaMaJsiBaHE Ha oOlaTa JABUraTeIHa aKTUBHOCT M ITOKa3Ba
pa3BUTHE HA CbCTOSIHUE, 110100HO Ha nenpecust. [ pynure DCR + AMFJS5 u DCR + AMFJ10 umaxa
CTOMHOCTH Ha BPEMETO Ha HENOJIBUKHOCT, KOUTO 0siXa MO-KPaTKU OT BPEMETO Ha HEMOABUKHOCT
Ha DCR rpynata u He ce pa3nnyaBaxa 3HaUUTEIHO OT BPEMETO Ha HEMOABUKHOCT Ha KOHTPOJIHATA
rpyna. DCR uHIynMpa OKCUAATUBEH CTPEC B MO3bKA HA IIIBXOBETE, IOKAa3aH OT IOBULIIEHUTE HUBA
Ha TBARS. AMFJ no3o3aBucumo HamanssBa TBARS u B rpynata DCR + AMFJ10 te He ce
pa3anyaBaT 3HAYUTEIIHO OT KOHTPOJIHOTO HUBO.

3akIroucHue: HpI/maraHeTo Ha 1iaoa0B COK OT Aronia mEIanocarpa Ha IIBXOBC, U3JIOKCHU Ha
HapyllaBaHC Ha HUPKAJHUA PUTHM, NPCAOTBpATIBA PA3BUTHCTO HA TPCBOKHOCT U ACTIPCCHBHO-
HO)I06HO CbCTOAHHEC, U TC3HU e(i)eKTI/I BBpPXY MNOBCACHHUCTO Ca NPUAPYKCHU OT HaAMAIIBAHC Ha
OKCHAAaTUBHUSA CTPCC B MO3BbKaA HaA IIJIbXOBETC.

I'7.5 Todorova M, Eftimov M, Gancheva S, Reyzov M, Zhelyazkova-Savova M, Valcheva-
Kuzmanova S. Behavioral effects of the polyphenol-rich Aronia melanocarpa fruit juice in rats
with diet-induced metabolic syndrome. European Neuropsychopharmacology 2019; 29: S477-
S478.

Background: There is significant clinical evidence of the coexistence of metabolic syndrome and
central nervous system (CNS) disorders like anxiety and cognitive impairment. Polyphenol-rich
Aronia melanocarpa fruit juice (AMFJ) has been shown to possess pronounced effects on CNS
functions.



Obijective: The aim of the present study was to investigate the effects of AMFJ on behavior in rats
with diet-induced metabolic syndrome (MS).

Methods: Male Wistar rats (180-250 g) were divided into 5 groups (n = 10): Control, MS, MS +
AMRJ2.5, MS + AMFJ5 and MS + AMFJ10. The control animals were fed a standard rat chow
and were given plain water to drink. The rats from groups MS, MS + AMFJ2.5, MS + AMFJ5 and
MS + AMFJ10 were subjected to a diet-induced MS. For 10 weeks, they were given a high-fat
high-fructose (HFHF) diet with lard (17%) and fructose (17%) added to the standard rat chow and
a 10% fructose solution instead of drinking water. During this period, the animals received daily
orally one of the following treatments: distilled water 10 ml/kg (groups Control and MS), AMFJ
2.5 ml/kg (group MS + AMFJ2.5), AMFJ 5 ml/kg (group MS + AMRJ5) and AMFJ 10 ml/kg
(group MS + AMFJ10). The contents of main polyphenolic substances in 1 ml of AMFJ were: total
phenolics, 7.1 mg; total proanthocyanidins, 3.9 mg; flavonoids, 1.9 mg; anthocyanins, 1.1 mg;
chlorogenic acid, 0.7 mg and neochlorogenic acid, 0.8 mg. Behavioral tests were conducted after
the treatment period. The general locomotor activity (horizontal and vertical) was investigated in
the open field test (OFT). Social interaction test (SIT) was used to assess anxiety. The decreased
time for social contacts between animals was considered an indicator of anxiety-like behavior. The
spatial memory of the animals was assessed by the recognition index in the place recognition test
(PRT). Experimental data were analyzed by Student’s t-test using the GraphPad Prism statistical
software.

Results: The results from the OFT showed no difference in the general locomotor activity between
the control and MS group. AMFJ treatment dose-dependently reduced the horizontal activity of the
animals and the effect was significant at the highest dose (p = 0.0349). In the SIT, the time of social
interaction was significantly reduced (p = 0.0139) in MS rats, indicating an increased level of
anxiety. AMF]J at the dose of 2.5 ml/kg stimulated social contacts between rats (p = 0.0067 vs.
MS), demonstrating an anxiolytic-like effect. The lack of this effect at the higher AMFJ doses
could be attributed to the decreased general locomotor activity. Significant deterioration of spatial
memory in rats from MS group (p = 0.0183) was observed in the PRT. The recognition index of
all AMFJ-treated groups did not differ significantly from the control level and was improved in
comparison with that of MS rats with values of p = 0.0065 (MS + AMFJ2.5), p = 0.0005 (MS +
AMFJ5) and p = 0.0016 (MS + AMFJ10).

Conclusion: Administration of Aronia melanocarpa fruit juice to rats with diet-induced metabolic
syndrome prevented the development of anxiety-like state and the deterioration of the spatial
memory which might be attributed to its polyphenolic ingredients.

IoBenenyecku epekTH HA GoraTus Ha moJudeHo u NJI0A0B cOK oT Aronia melanocarpa
NPH IUTbX0BE ¢ HHAYHUPAH OT JHeTa MeTa00JIUTEeH CUHIPOM

BwBenenne: llMa MHOXKECTBO KIMHHYHH JTOKA3aTeJICTBAa 32 KOMOPOHMIHOCTTa Ha METa0OIHTEH
CHHJIPOM U HapyllleHUs Ha LeHTpanHaTa HepBHa cucteMa (L{IHC), kaTo TpeBOKHOCT U KOTHUTUBHO
yBpexaane. JlokazaHo e, ye OoratusaT Ha moaudeHoNIH TUI0a0B cok oT Aronia melanocarpa
(AMFJ) nma uzpasen edext Bbpxy ¢pynkuuute Ha [THC.

[en: Llenta Ha HACTOSIIIOTO MPOYYBaHe € Aa ce u3cinensar epexrute Ha AMFJ BbpXy MOBEI€HUETO
Ha TUThXOBE C MHIAYIMPaH OT aueta Mmetadonmter curapom (MC).



Meroau: Mbxku Wistar mrpxoBe (180-250 g) 6sixa pa3aenenu Ha S rpynu (n = 10): KoHTpoIa,
MS, MS + AMFJ2.5, MS + AMFJ5 u MS + AMFJ10. KoaTposiHUTE )XHBOTHU 0s1Xa XpaHEHU ChC
CTaHJapTHA XpaHa M ©Maxa cBOOOICH JOCTHII 0 Boja 3a nueHe. [LirbxoBete ot rpynute MS, MS
+ AMFJ2.5, MS + AMFJ5 u MS + AMFJ10 6s1xa nojuioxeHu Ha UHAyHHpaH oT auera MS. B
npoabipkeHue Ha 10 cemmuiu Osixa Ha AMETa C BUCOKO ChIbP)KaHWE HA Ma3HUHU U (PpyKTO3a
(HFHF) - cBuncka mac (17%) u dpykrosa (17%), nobaBeHH KbM CTaHAapTHATA XPaHa 3a IIbXOBE
u 10% pa3tBop Ha (ppykTO3a BMecTo nuTeitHa Bojaa. [Ipe3 To3u mepuoj KUBOTHUTE MOTydaBaxa
©KEIHEBHO MEPOPATHO €AHO OT CIEAHUTE TpeTHpaHus: nectwimpana Boga 10 ml/kg (rpymm
Kontpon u MS), AMFJ 2,5 ml/kg (rpyna MS + AMFJ2.5), AMFJ 5 ml/kg (rpyna MS + AMFJ5)
u AMFJ 10 ml/kg (rpyna MS + AMFJ10). Cbapp:kaHueTo Ha OCHOBHHUTE MOJIM(EHOTHU BEIECTBA
B 1 ml AMF] 6e: 06mu denonu 7,1 mg; o0y npoanTormaHuIney, 3,9 mg; dbaBoHouam, 1,9 mg;
aHTonManuuy, 1,1 mg; xioporenna kucenuna, 0,7 mg u Heoxaoporenna kucenuna, 0,8 mg. Cnex
nepuoja Ha TpeTupaHe Osxa MpPOBENCHU TMOBeACHUECKH TecTtoBe. OOmaTta JIOKOMOTOpHA
aKTHUBHOCT (XOpPH30HTAJIHA M BepTHUKaHa) Oemie u3cneaBana B TectT oTkputo noje (OFT). Tectsr
3a conuanno B3aumoeicteue (SIT) Gemie u3non3Bax 3a OIlEHKA HA TPeBOKHOCTTA. HamaneHoTo
BpeME 3a COIMAIHA KOHTAaKTH MEXIy XHUBOTHHTE C€ CYHMTA 3a WHAWKATOP 3a IMOJ00HO Ha
TPEBOKHOCT MoBeeHue. [IpocTpaHcTBeHaTa MaMeT Ha )KMBOTHUTE Oellle OlleHeHa 4pe3 UHAeKca
Ha pa3no3HaBaHE B TecTa 3a pasno3HaBane Ha Mscto (PRT). Excnepumenrannure manHu Osixa
aHanu3upanu upe3 t-tecta Ha Student ¢ momornra Ha ctatuctuyeckusi copryep GraphPad Prism.

Pesynratu: Pesyntarure ot OFT He noka3par pa3iuka B 0011aTa JOKOMOTOPHA aKTUBHOCT MEXKY
KoHTpoiHata U1 MS rpynara. Jleuennero ¢ AMFJ no3o3aBucuMo HamasisiBa XOpHU3OHTaJIHaTa
aKTUBHOCT HA XUBOTHUTE U €PEKTHT € 3HAUUTENICH MpHU Hal-BucokaTta no3a (p = 0,0349). B SIT
BpPEMETO Ha COL[MAIIHO B3auMoJeiicTBUe € 3HaunTenHo HamaneHo (p = 0,0139) nmpu MS mbxose,
KOETO I10Ka3Ba MOBUIIEHO HUBO Ha TpeBoxkHOCT. AMFJ B n03a ot 2,5 ml/kg ctumynupa conuaniu
KOHTakTu Mexay mrbxose (p = 0,0067 cnpsmo MS), neMoHCTpupailki aHKCUOJIUTUYEH €(EeKT.
JIunicaTta Ha TO3u eekT mpu no-sBucokute 103 AMFJ Moxe 1a ce IbJKM Ha HamajeHara o01a
neuratenHa akTUBHOCT. [Ipu PRT ce naGmrogaBa 3HauuTeIHO BIIOIIaBaHE HA MPOCTPAHCTBEHATA
namer npu mrbxose oT MS rpyna (p = 0.0183). ManekchT Ha pa3no3HaBaHe Ha BCUYKH TPETHPAHH
¢ AMFJ rpynu He ce paznuyaBa 3HAUUTETHO OT KOHTPOJIHOTO HUBO U € MOJJOOPEH B CPaBHEHUE C
To31 Ha MS mrbpxoBete cbe cToitHOCTH Ha p = 0.0065 (MS + AMFJ2.5), p=0.0005 (MS + AMFIJ5)
up=20.0016 (MS + AMFJ10).

3akmrouenue: [Ipunaranero Ha miogoB cok ot Aronia melanocarpa Ha mibXoBe ¢ HHAYIUPAH OT
JeTa MeTaboJINTeH CUHJIPOM MPeI0TBpaTsIBa Pa3BUTHETO Ha OJJOOHO HAa TPEBOKHOCT ChCTOSTHUE
M BIIOIIABAaHETO Ha MPOCTPAHCTBEHATa IaMET, KOETO MOXe Ja c€ JBDKA Ha HEroBUTE
NOJU(EHOIHU ChCTaBKU.

I'7.6 Gancheva S, Eftimov M, Todorova M, Reyzov M, Valcheva-Kuzmanova S, Zhelyazkova-
Savova M. Behavioral effects of aqueous infusion of Kochia scoparia seeds in rats with diet-
induced metabolic syndrome. European Neuropsychopharmacology 2019; 29: S478-S479.

Background: Anxiety, depression, and cognitive impairment are commonly observed in patients
with obesity, metabolic syndrome and diabetes. This clinically established connection has been
extensively studied experimentally. Among the possible mechanisms bridging the metabolic



alterations with behavioral deficits are the low-grade chronic inflammation, oxidative stress and
insulin resistance. Addressing these mechanisms in metabolic disorders can be a helpful strategy
against associated neuropsychiatric conditions. Many phytochemicals exhibit favorable metabolic
effects. Our unpublished data showed that aqueous infusion from seeds of Kochia scoparia (KS)
exerted glucose lowering and antioxidant effects, among others. The main constituents of KS have
been found to be triterpenoid glycosides, primarily momordinlc, and triterpenoids are known to
have neuroprotective properties.

Objective: The aim of the present study was to test the effect of the aqueous infusion from Kochia
scoparia seeds in behavioral models of anxiety, depression and cognitive impairment associated
with a diet-induced metabolic syndrome (MS) in rats.

Material and methods: Adult male Wistar rats were allocated into five groups: control rats (C),
rats with MS, rats with MS treated by the aqueous infusion of KS of different strengths: MS +
1.5%KS, MS + 3%KS, MS + 6%KS. To induce a metabolic syndrome, the corresponding rats were
fed by rat chow enriched in lard and fructose, and by 10% fructose in the drinking water. KS
infusion was administered orally as drinking water. The treatment duration was 10 weeks. At the
end of the experiment, behavioral tests were performed. Spatial memory was assessed by the
recognition index in the place recognition (PR) paradigm. Depression was examined by the forced
swimming test (FST). To evaluate anxiety, social interaction test (SIT) was used, as well as the
time spent in the center of the open field (OF). Student’s t-test was used to compare two groups.
Results: Feeding rats with high-fat high-fructose diet resulted in behavioral alterations, manifested
by memory impairment in the MS rats (p = 0.0179). In the FST, immobility time was slightly
increased in the MS group, indicating a trend towards inducing a depression-like state. In the
anxiety tests, the diet reduced with a marginal significance the time of social interaction (p =
0.0789) and of stay in the OF center (p = 0.057), revealing features of anxiety. Treating rats with
KS prevented most of the behavioral changes. In the PR test, the highest dose of KS significantly
increased the recognition index (p = 0.0221). All the doses of KS significantly reduced the
immobility time in the FST: 1.5% KS (p = 0.0392), 3% KS (p = 0.0034) and 6% KS (p = 0.0068).
In the SIT, KS increased insignificantly the time of social interaction with most pronounced effect
with the 3% infusion (p = 0.0761). In the OF test, KS significantly prolonged the stay in the central
zone in all groups: 1.5% KS (p = 0.0191), 3% KS (p = 0.0083), 6% KS (p = 0.0249).

Conclusion: The aqueous infusion of Kochia scoparia seeds attenuated the behavioral impairments
of the diet-induced metabolic syndrome in rats. The infusion was shown to produce spatial
memory-improving, antidepressant and anxiety reducing effects. Further experiments will help to
elucidate the mechanisms whereby KS affects these behaviors.

IMoBenenuecku edexTn Ha BojdeH HH(PY3 oT cemena Ha Kochia scoparia mpu mrbxoBe ¢
HHIYIMPAH OT JHeTa MeTa00JUTeH CHHIPOM

BoBenenne: TpeBOXKHOCT, ACMpecHss W HApYIICHHS B KOTHUTUBHUTE (YHKIIMHM ca YECTO
HaOJII0/TaBaHy MPH MAIMEHTH ChC 3aTIBCTSIBAHE, META0OIMTEH CHHAPOM | AuadeT. Ta3u Bpb3Ka e
IMIAPOKO HM3CJe[BaHa eKcrmepuMeHTanHo. Cpel  BB3MOXKHUTE MEXaHU3MH, CBBP3BaIld
METAa0OJIMTHUTE TIPOMEHH C TIOBEICHYECKH JE(QHUIUTH, Ca HUCKOCTCIIEHHOTO XPOHHYHO
BB3NAJICHNE, OKCUIATHBHHUS CTPEC U MHCYJIUHOBATa Pe3UCTEHTHOCT. OBNIAASIBAHETO UM MOXKE JIa
Oble TOJe3Ha CTpaTerdsi MPH CBBP3aHU C META0OIMTHH HApPYLIICHUS HEBPOIICHXHATPUYHU
CbCTOSIHUS. MHOro (UTOXMMHKAIN MPOSIBIBAT OJAronpusITHU MeTa0onuTHH edekxtu. Hammre
HenmyOIMKyBaHU JaHHH TOKa3BaT, ue BOAHaTa MHQY3us oT cemeHa Ha Kochia scoparia (KS)
MPUTEKABA TIFOKO30IMIOHIKABAII M AaHTHOKCHUIAHTEH e(DeKT, Hape/ C MHOTO JAPYTrH. Y CTAHOBEHO €,



4Ye OCHOBHHUTE ChCTaBkM Ha KS ca TpUTepneHOMIHU TIUKO3UAM, MpeauMHO momordinlc u e
W3BECTHO, Y€ TPUTEPICHOUAUTE UMAT HEBPOIIPOTEKTUBHU CBOMCTBA.

Leun: Lenta Ha HACTOSIIIIOTO M3CIIEABAHE € 1a ce U3cieBa eeKkTa Ha BOJIeH HH(]PY3 OT ceMeHa Ha
Kochia scoparia B nmoBeaeHueCKH MOJICNIM HA TPEBOXKHOCT, JACMIPECHs U KOTHUTHBHO YBPEXKIaHe,
CBBp3aHU C MHAYIHPaH OT aueta MmetabonuteH cuaapom (MC) npu mrbxose.

Matepuanun u Meronu: Bb3pacTHu MBXKM TbxoBe Wistar Osixa pasfefieHd Ha IeT TPYIU:
koutposn (C); mrexoBe ¢ MS; mibxoBe ¢ MS, Tperupanu ¢ BojeH uHdpy3 Ha KS ¢ paznuynn
koHneHtpanuu: MS + 1,5% KS, MS + 3% KS, MS + 6% KS. 3a na ce npenu3Buka MeTaboIuTeH
CHHJIPOM, ChOTBETHUTE ILTHXOBE Ca XpAaHEHHU C XpaHa, 000oraTeHa chC CBHHCKA Mac U (GpyKTO3a U
¢ 10% ¢pyxTo3a BB Bogara 3a nueHe. MHdpy3sT Ha KS ce npumnara nepopajiHo kaTo Bojia 3a MUEHE.
[IpoxsmwxuTenHocTTa Ha Tpetupanero € 10 ceqmunu. B xpas Ha ekcriepuMeHTa 0sxa MPOBEICHH
MoBe/IeHYeCKU TecToBe. [IpocTpancTBeHaTa maMet Oelle olleHeHa Ype3 UHIeKCa Ha pa3lo3HaBaHe
B TecT 3a pasno3HaBaHe Ha wmscto (PR). Jempecusita Oemie wu3cnenaBaHa dYpe3 TecTa 3a
npunyautrenHo muyBane (FST). 3a onenka Ha TPeBOXKHOCTTA € W3MOJI3BAaH TECT 32 COLIMATHO
B3aumoyeiicteue (SIT), kakTo u BpemeTo, nmpekapaHo B rieHThpa Ha otkputo noiie (OF). Student’s
t-test Gerie U3MON3BaH 3a CpaBHABAHE HA JBE IPYIIU.

Pesynratn: XpaHeHETO Ha IUTHXOBE C JUETA C BUCOKO ChABP)KAaHUE HA Ma3HUHU U (PPYyKTO3a BOIH
710 IPOMEHU B MOBEJICHUETO, MPOSBSABAIIY CE UPE3 YBPEKIaHEe Ha maMmeTTa mpH mibxoBe ¢ MC (p
=0,0179). ITpu FST BpemeTo Ha HEMOABUKHOCT € JIKO YBeIHueHO B rpynara ¢ MC, KoeTo nmokassa
TEHJICHIIMSI 3a T0I00HO0 Ha fenpecusi chetosHue. [Ipu TectoBeTe 3a TPEBOKHOCT AMETaTa HaMalIsIBa
C HE3HAUYMTEIHA 3HAUMMOCT BPEMETO Ha couuaiHo B3aumozeiicraue (p = 0.0789) u Ha npectoii B
OF uentspa (p = 0.057), paskpuBailku XapakTepUCTUKU Ha TPEBOKHOCT. TpeTupaHeTo Ha IUTbXOBE
cbe KS npenorBpatu moBeyero oT noBeneH4eckute npomeHu. B PR Tecra Haii-Bucokara no3a KS
3HAYUTENIHO MOBHINABA MHJEKca Ha pasno3HaBaHe (p = 0.0221). Beuuku no3u KS 3nauntenno
HamassiBat BpemeTo Ha HenmoaBmxHocT B FST: 1.5% KS (p = 0.0392), 3% KS (p = 0.0034) u 6%
KS (p = 0.0068). B SIT, KS yBenu4yaBa He3HAYMTEIHO BPEMETO Ha COI[MATHO B3aMMOJICHCTBHUE C
Haii-u3paseH edekrt npu 3% undys (p = 0.0761). ITpu OF tecra KS 3HaumMo yasmkaBa mpecTos
B LIEHTpaJIHaTa 30Ha BbB Bcuuku rpynu: 1.5% KS (p =0.0191), 3% KS (p = 0.0083), 6% KS (p =
0.0249).

3axmoveHne: Boxnust unH(py3 Ha cemeHa ot Kochia scoparia namansiBa MOBEICHYECKHTE
YBpEKIaHUS Ha UHIYLIMPAHUS OT JueTa MeTabOoIMTEH CUHIPOM Mpu mirbxoBe. MHpy3a nogolpsisa
IIPOCTpaHCTBEHATa IaMeT, MMa aHTHJENPECHUBHM M HaMalsiBalld TpeBoXKHOCTTa edekTH. Ilo-
HATaTHIIHU €KCIIEPUMEHTH 111€ TIOMOTHAT 3a U3SCHSBaHE HAa MeXaHU3MUTe, upe3 kouto KS Bnuse
BBPXY T€3U NOBEJECHUYECKH TPOMEHHU.

I'7.7 Valcheva-Kuzmanova S, Georgieva A, Eftimov M, Todorova M, Kuzmanova V, Kuzmanov
A, Marchev S, Kuzmanov K, Vlaskovska M. Effects of polyphenol-rich Aronia melanocarpa fruit
juice on bone mineral density and pain sensitivity threshold in ovariectomized rats. European
Journal of Clinical Pharmacology 2019; 75 (Suppl. 1): S72-S73.

Introduction: Osteoporosis is a major disorder in menopause. Dietary interventions are an
important tool for bone strengthening. Aronia melanocarpa fruit juice (AMFJ), a rich source of
polyphenols, has been demonstrated to possess a potent antioxidant activity and important
metabolic functions. The most popular model of osteoporosis/osteopenia is generated in rodents by
ovariectomy. Pain hypersensitivity develops in ovariectomy-induced osteoporosis.

Objectives: The aim of the present study was to investigate the effects of AMFJ on pain sensitivity
threshold and bone mineral density (BMD) in ovariectomized (OVX) rats.



Methods: Female Wistar rats were divided into 4 groups, each of 14 animals: SO (sham-operated),
OVX, OVX+AMFJs and OVX+AMFJ1o. Beginning 2 weeks after the operation, SO and OVX
groups were treated daily orally with distilled water (10 ml/kg) while OVX+AMFJs and
OVX+AMPFJyrats received AMFJ at doses of 5 ml/kg and 10 ml/kg, respectively. The main
polyphenolic substances in 1 ml AMFJ were: total phenolics (6.65 mg), total proanthocyanidins
(3.93 mg), chlorogenic acid (0.69 mg) and neochlorogenic acid(0.84 mg). After 10 weeks of
treatment, hot plate test was performed to assess thermal pain sensitivity. Femur BMD was
measured by dual energy X-ray absorptiometry using a computer program for small subjects.
Results: In the hot plate test, the latency time of OV X rats was significantly shorter (p<0.05) than
that of SO rats. Hot-plate latency periods of both OVX+AMFJs and OVX+AMFJiogroupswere not
significantly different from SO latency time and were significantly longer (p<0.001) compared to
the results of OVX rats. Three months after ovariectomy, the femur BMD of OVX group was
reduced compared to SO group. AMFJ dose-dependently prevented bone loss. Thus, BMD of
OVX+AMFJyo rats was significantly higher (p<0.05) than that of OV X rats.

Conclusions: Treatment of OV X rats with AMFJ antagonized OV X-induced decrease in BMD
and prevented osteoporotic hyperalgesia to heat. Therefore, AMFJ might be beneficial for
postmenopausal osteoporosis prevention.

EdexTn Ha GoraTtuaT Ha nomdeHoH IUI010B cok 0T Aronia melanocarpa Bbpxy KocTHO-
MHHEPAJTHATA IUITBTHOCT U MPArbT HA 00JKOBA YYBCTBUTEJIHOCT NIPU OBAPUEKTOMHUPAHU
ITbXO0BE

BoBenenne: Octeonopo3ara € OCHOBHO ITPOOJIEM 0 BpeMe Ha MeHomnay3ara. XpaHeHEeTO € MHOTO
Ba)KHO 3a yKpernBaHe Ha KoctuTe. JlokaszaHo e, 4e miofoBusT cok ot Aronia melanocarpa (AMFJ),
oorar M3TOYHHMK Ha HOJ'II/I(beHOJII/I, IMpUTECIKaBa MOIIHA AHTUOKCHJAHTHA AKTUBHOCT W BaXHH
MeTabomTHH QyHKIMH. Hall-onynspHUAT MOJIEN Ha OCTEONOp03a/0CTEONCHHS IPU TPHU3aYH ©
9pe3 OBapHEKTOMHs. BoJkoBa CBPBXYYBCTBUTEIHOCT € JIPYT MPo0iIeM, KOHTo ce HabIroqaBa npH
OCTEO0I0p03a, NPeIN3BUKaHa OT OBAPUEKTOMHSL.

Len: Llenta Ha HacTOAIOTO MpoyuyBaHe Oerie aa ce usciensar egexrtute Ha AMFJ Bbpxy mpara
Ha YYBCTBUTEIHOCT KBbM OONKa M KOCTHaTa MHUHepaiHa IurbTHOCT (BMD) mpu miubxoBe ¢
oBapuektomus (OVX).

Metonu: XKencku Wistar mobpxoBe Osixa pasaeneHu Ha 4 rpymd, Beska oT 14 sxuBotHH: SO
(panmmBo onepupann), OVX, OVX+AMFJS u OVX+AMFJ10. 3anouBaiiku 2 ceamMuuu ciejn
oneparusTa, rpynure SO 1 OVX 0sixa TpeTHpaHH €XeIHEBHO, IEPOPATHO, C AECTUIMPaHa BoAa
(10 ml/kg), nmoxato mrbxoBere OVX+AMFJ5 u OVX+AMFJ10 nonyyaBaxa AMFJ B no3m,
cboTBeTHO, OT 5 ml/kg u 10 ml/kg. OcHoBHuTe nonu¢peHonnu Bemectsa B 1 ml AMFJ ca: o6mu
¢denomu (6,65 mg), obmm nmpoantonuanuaunau (3,93 mg), xaoporenna kucenuna (0,69 mg) u
HeoxJoporeHHa kucenuna (0,84 mg). Cnen 10 cenmuniu Tpetupane Oeliie U3BbPIIECH TECT ¢ Toperia
IUI0Ya 3a OIleHKa Ha YyBCTBUTEIIHOCTTa KbM TepMHuHa Oosika. BMD Ha Genpenata xoct Oere
M3MEpeHa upe3 peHTTeHOBa a0COPOIMOMETpPHS, KaTO Ce U3I0JI3Ba KOMITIOTEPEH codryep.

Pesynraru: Ilpu Tecra ¢ ropenia moda BpeMeTo Ha JIaTeHTHOCT Ha OV X IIbX0OBE € 3HAUYUTEITHO
no-kpatko (p<0,05) ot ToBa Ha SO 1IbXxoBe. BpeMeTo Ha JIaTeHTHOCT KbM ropenaTa mnjiodya Ha
rpynute OVX+AMFJS, 1 OVX+AMFJ10 He ce pa3nuuyaBa 3HauuTenHO OoT ToBa Ha SO U e



3HaunTesHO Mo-AbJro (p<0,001) B cpaBHeHue ¢ pesynrarure oT OVX mrpxoBe. Tpu Mecena ciep
oBapuektomusita BMD Ha Genpenara koct Ha rpynata OVX e HamalleHa B CpaBHEHUE C Ipyrara
SO. AMRFJ, B 3aBHCHMOCT OT J03aTa MpenoTBparsiBa KocTHata 3aryoa. BMD na OVX+AMEFJ10
ITBXOBE € 3HAUUTENHO Mo-Bucoka (p<0,05) ot Taszu Ha OVX 1urbxoBe.

3akmouenus: Tperupanero Ha OVX mirbxoBe ¢ AMFJ anrtaronusupa OVX-HHIYITUPAHOTO
Hamaiienne Ha BMD wu mnpemoTBpaTsBa OCTEONOpPO3HATA XHUIIEPAIre3Wss KbM TOIUIMHA.
CnenoBatenno, AMFJ moxe nma Objae TMone3eH 3a MPEBEHIUS Ha IOCTMEHOIIay3ajHaTa
0CTEOII0po3a.

. I'7.8 Valcheva-Kuzmanova S, Kuzmanova V, Kuzmanov A, Eftimov M, Todorova M, Georgieva
A, Kuzmanov K, Marchev S, Vlaskovska M. Effects of Aronia melanocarpa fruit juice on
metabolic indices in a rat ovariectomy-induced model of bone loss. Osteoporosis International
2019; 30: S465-S465.

Obijective: Polyphenols are intensively studied because of their beneficial effects on human health.
The aim of the study was to investigate the effects of polyphenol-rich Aronia melanocarpa fruit
juice (AMFJ) on metabolic indices in a rat model of bone loss.

Methods: Female Wistar rats were divided into 4 groups, each of 14 animals: SO (sham-operated),
OV (ovariectomized), OV+AMFJ5 and OV+AMFJ10. Beginning 2 weeks after the operation, in
the course of 10 weeks, the animals were treated daily orally. SO and OV groups received distilled
water. OV+AMFJ5 and OV+AMFJ10 groups were respectively treated with AMFJ at doses of 5
and 10 ml/kg. Weight was measured throughout the experiment, and weight gain was calculated.
At the end of the experiment, femur BMD was evaluated by DXA, fat deposits (total,
retroperitoneal and mesenteric) and blood lipids were measured.

Results: AMFJ dose-dependently antagonized OV-induced BMD reduction. Thus, in OV+AMFJ10
group the BMD was significantly higher (p<0.05) than that of OV group. OV rats had a significantly
higher (p<0.05) weight gain than SO rats. The total and retroperitoneal fat deposits of OV group
were significantly higher (p<0.01) than those of SO group and the mesenteric fat was
insignificantly increased. This accounted for significantly higher ratios of total fat/body weight
(p<0.05) and retroperitoneal fat/body weight (p<0.01) of OV rats compared to SO rats. Blood
cholesterol level of OV group was significantly higher (p<0.05) than that of SO group. AMFJ in
the two doses could not counteract these effects of ovariectomy on metabolism. Thus, the weight
gain, total fat, retroperitoneal fat and the calculated ratios of total fat/body weight and
retroperitoneal fat/body weight, as well as the blood cholesterol of OV+AMFJ5 and OV+AMFJ10
groups were significantly higher than those of SO group and were no significantly different from
those of OV rats.

Conclusion: In a rat ovariectomy-induced model of bone loss, Aronia melanocarpa fruit juice
antagonized the reduction of BMD but could not antagonize the effects of ovariectomy on lipid
metabolism.

EdexTn Ha IJIOA0B COK OT BbPXY MeTa00/IUTHUTE MOKA3aTe/IH NPH ILTbX0BE €
OBAPMEKTOMHSA-UHAYLUHPAH Ae(UUHUT HA KOCTHA IJIBTHOCT



Llen: Tlonudenomure ce n3ciienBaT WHTEH3UBHO MOPAAN TSAXHOTO IOJE3HO BB3ACHCTBHE BBPXY
YOBEIIKOTO 31paBe. llenta Ha u3cnenBaHeTo € ga ce nIpoydyar edexTuTe Ha Ooratusi Ha
noiudenonu miogoB cok ot Aronia melanocarpa (AMFJ) BbpXy MeTaOOJIMTHUTE TIOKa3aTeIH B
MOJIeN Ha Ie(HUIUT Ha KOCTHA IUTBTHOCT HPH IUTHXOBE.

Metonu: XKencku mrbxoBe Wistar Osixa pazgeneHu Ha 4 rpymd, Bcsika oT 14 kuBotHH: SO
(bammmBo omepupanu), OV (oBapuekromupann), OV+AMFJ5 u OV+AMFJ10. 3anouBaiiku 2
CEeIMULIU CJIEe]] ONIEPALIUATA, B MPOAbJDKEHHE Ha 10 ceAMUIIM KUBOTHUTE CE TPETUPaxa €XKeTHEBHO
opasiHo. SO u OV rpynute nostyyaBaxa gectuiaupana Boga. ['pynure OV+AMFJ5 u OV+AMEFJ10
0sixa crorBeTHO Tpetupanu ¢ AMFJ B no3u ot 5 m 10 ml/kg. Ilo Bpeme Ha ekcriepuMeHTa ce
M3MepBallle TErJ0To U Ce U3UMCIsBAIlIe Ha/llaBaHeTo Ha Teruio. B kpas Ha excriepumenta BMD nHa
Oenpenara koct Oemie oreHeHa upe3 DXA, Osxa mM3MepeHM MACTHUTE HATPyINBaHHsS (0OIIH,
PETPOTICPUTOHEATTHU ¥ ME3CHTEPUAITHN) M CEPYMHUTE JIUTTHIH.

Pesynratu: AMFJ nozozaBucumo antaronusupa OV-unayuupanHoto HamaisBaHe Ha BMD. B
rpynara OV+AMFJ10, BMD e 3nauntenno mo-Bucoka (p<0,05) ot tasm Ha rpyma OV. OV
ITHhXOBE UMAT 3HAYMTENHO MO-BUCOKO (p<0,05) HammaBane Ha Teryo or rpyna SO. O6mure u
peTponepruTOHEATHUTE MacTHU HaTpynBaHus Ha OV rpynata ca 3HaunTenHO no-BUcokH (p<0,01)
ot te3u Ha SO rpynara, a Me3eHTepHaIHaTa Ma3HUHA € HE3HAYUTEITHO yBenndeHa. ToBa ce IbJIKH
Ha 3HAYUTEITHO II0-BUCOKH CBHOTHONICHUs oO0ma MasHuHa/TenecHo Tterio (p<0,05) w
peTponiepuToHeaTHa MasHuHA/TenecHo Terno (p<0,01) ma OV miabpxoBe B cpaBHeHue ¢ SO
wrbxoBe. HUBOTO Ha xonecteposia B KpbBTa Ha OV rpymnata e 3Ha4uTenHo 1mo-Bucoko (p<0,05) ot
toBa Ha SO rpymara. AMFJ, B nBere 103u HE MOXeE Ja MPOTUBOJCICTBA Ha Te3U ePEeKTH Ha
OBapUEKTOMUSTA BbpXY MeTabonu3ma. [1o To3u HauMH Ha/JaBaHETO Ha TErJio, o0IIaTa Ma3HUHA,
peTpornepruTOHeaTHaTa Ma3HUHA U U3YMCIIEHUTE ChOTHOIICHUS Ha 00I11aTa MAa3HUHA/TEJIECHO TETJIO
U peTporepuTOHeaTHaTa Ma3HUHA/TETIECHO TErJI0, KaKTO M XOJIECTEPOIbT B KPhBTA HAa TPYNUTE
OV+AMFJ5 u OV+AMFJ10 06sixa 3HauuTEIHO MO-BUCOKM OT Te3u Ha SO Tpyma U He ce
pa3nuyaBatr 3HaYUTEIHO OT Te3u Ha OV IIbXoBe.

3axmtoueHue: B monen Ha 3aryba Ha KOCTHA ITBTHOCT, MPEIU3BUKAH OT OBapUEKTOMUS IPH
IUTBXOBE, IUIOIOBHAT COK 0T Aronia melanocarpa nporuBoelicTea Ha HamansiBaneTo Ha BMD, Ho
HE MOXKE J1a IPOTUBOAEHCTBA Ha €PEKTUTE OT OBAPHUEKTOMUSATA BbPXY JIMIMUAHNUSA META0OIU3BM.

I'7.9 Valcheva-Kuzmanova S, Todorova M, Georgieva A, Eftimov M, Kuzmanova V, Kuzmanov
A, Kuzmanov K, Vlaskovska M. Behavioral effects of Aronia melanocarpa fruit juice in rats with
ovariectomy-induced reduction of bone mineral density. Osteoporosis International 2019; 30:
S483-S483.

Objective: Aronia melanocarpa fruit juice (AMFJ), rich in polyphenols, possesses pronounced
effects on central nervous system functions. This study aimed to investigate AMFJ effects on
locomotor activity, anxiety and depressive behavior in rats with ovariectomy-induced reduction of
BMD.



Methods: Female Wistar rats were divided into 4 groups: SO (sham-operated), OV
(ovariectomized), OV+AMFJ5 and OV+AMFJ10. Beginning 2 weeks after the operation, rats were
treated daily orally with distilled water (SO and OV groups) or with AMFJ at doses of 5 and 10
ml/kg (OV+AMFJ5 and OV+AMFJ10 groups, respectively). After 10 weeks, femur BMD was
measured and animal behaviors were recorded in the open field test (OFT), social interaction (SI)
test and forced swim test (FST).

Results: AMFJ dose-dependently antagonized OV-induced BMD reduction. In the OFT,
ovariectomy caused a slight reduction in locomotor activity. The horizontal movements of
OV+AMFJ5 and OV+AMFJ10 groups were significantly lower (p<0.01) than those of SO and OV
rats and the vertical movements of OV+AMFJ10 group were significantly lower (p<0.05) than
those of SO group. This AMFJ-induced dose-dependent decrease in locomotion was probably due
to a sedative effect. The Sl time of OV rats was significantly decreased (p<0.01 vs. SO group)
showing the development of an anxiety state. The Sl time of OV+AMFJ5 group was not
significantly different from that of SO rats demonstrating an anti-anxiety effect of that AMFJ dose.
The SI time of OV+AMFJ10 group was similar to that of OV group, probably affected by the
higher reduction of locomotion by 10 ml/kg AMFJ. In the FST, the immobility time (IT) of OV
group was significantly increased (p<0.01 vs. SO group) indicating the development of depression.
The IT of OV+AMFJ5 group did not differ significantly from that of OV group. For OV+AMFJ10
group, the IT was significantly lower (p<0.05) than that of OV group, not significantly different
from that of SO group, indicating an anti-depressive effect of that AMFJ dose.

Conclusion: AMFJ reduced the locomotor activity probably due to sedation, antagonized
ovariectomy-induced anxiety and depressive behavior in rats.

IMoBeneHvecku eeKkTH HA MIIOA0OB COK OT Aronia melanocarpa npu mrbxoBe ¢ HHIYIHPaH
OT OBAPHEKTOMMA Je(pHINT HA KOCTHATA INIBTHOCT

Ien: borarust Ha nonudenonu mwioaoB cok oT Aronia melanocarpa (AMFJ) npurexasa n3pazenu
edexTH BbpXy QYHKIMHUTE HA IICHTpalIHATa HEpBHA cucTeMa. [lenta Ha HacToAIIEeTO MpoyYBaHe O
na wuscnenBa edexture Ha AMFJ BBpXy JOKOMOTOpHAaTa akTHUBHOCT, TPEBOXKHOCTTA H
JETPECUBHOTO MOBEACHUE IIPH TUIBXOBE ¢ MHAYLUPAHO OT OBAPUEKTOMMUSI HAMAJIEHUE Ha KOCTHO-
MuHepaiaHaTa rbTHOCT (BMD).

Mertoau: XKencku mbpxoBe Wistar 0sxa pasznenenu Ha 4 rpynu: SO (¢danmmuBo onepupanun), OV
(oBapuekromupanu), OV+AMFJ5 1 OV+AMFJ10. 3anouBaiiku 2 ceqMHUIM cjel olepalnusTa,
ITHXOBETE CE€ TPETUpAT €XKETHEBHO, MEpOpaHO ¢ aectuivpana Boja (SO u OV rpymnu) unu ¢
AMF]J B no3u ot 5 1 10 ml/kg (OV+AMFJS u OV+AMFJ10 rpynu, crorBeTHO). Cnexn 10 cenmuiiu
oemre n3mepena BMD nHa OenpeHaTa KOCT U TTOBEJICHUETO HA )KUBOTHUTE O€IIe N3CIEBAHO B TECT

otkputo nojie (OFT), Tect 3a cormanHo B3aumojeicTue (SI) u TecT 3a MPUHYAUTEIHO TUTyBaHE
(FST).

Pesynratu: AMFJ no3o3aBucumo antaronusupa OV-unaynupanoro HamaisiBane Ha BMD. B OFT
OBApUEKTOMUSATA NPUYMHABA JIEKO HaMaJIIBaHE Ha JIBUraTelIHATa aKTHUBHOCT. XOPHU3OHTAJIHUTE
nsxeHust Ha OV+AMEFJS u OV+AMFJ10 rpynute ca 3Hauntento no-mMaiko (p<0,01) ot te3u Ha
SO u OV mpxoBe, a BepTukanaure asmxeHns Ha OV+AMFEJ10 rpynara ca 3Ha4UTETHO O-MaJIKO



10.

(p<0,05) ot te3m na SO rpymara. ToBa 10303aBUCHMO HaMaJICHHWE Ha JBUTATEIHATA aKTHBHOCT
BEPOSITHO C€ IBJDKU Ha cenaTuBeH eekt. SI Bpemero Ha OV murbxoBe Oellie 3HaYnTEIIHO HAMAJICHO
(p<0,01 copsimo SO rpyna), KOeTo Moka3Ba pa3BUTUETO HA ChCTOSIHUE HA TPEBOKHOCT. SI BpemeTo
Ha rpynata OV+AMFJS He ce paznuuaBa 3HauuTeNIHO OT TOBAa Ha SO IUTBXOBE, IEMOHCTPUPAKU
aHKCHONMTUYHO-TIo00eH edekT Ha Tasu go3a AMFJ. SI Bpemero Ha rpynata OV+AMFJ10 e
nono0HO Ha ToBa Ha rpynara OV, BEpOATHO MOBIUSHO OT TMO-TOJSIMOTO HaMalsgBaHE Ha
ABHTaTenHaTa aktTuBHOCT npu Tpertupane ¢ 10 ml/kg AMFJ. B FST Bpemero Ha HEMOABHKHOCT
(IT) ma OV rpynara e 3nauutenuno ysenuueHo (p<0,01 cmpsmo SO rpymara), KOeTo Moka3Ba
pazButuero Ha nemnpecust. IT na rpynmara OV+AMFJS He ce paznuuaBa 3HAUMTENIHO OT Ta3u Ha
rpynara OV. 3a rpynara OV+AMFJ10 IT 6eme 3nauntenHo no-kparko (p<0,05) or To3u Ha
rpynata OV u He ce pa3inyaBa 3HAUUTENIHO OT TO3W Ha rpymnara SO, KOeTo II0Ka3Ba
aHTHUJEPECUBHO-TT0/100€H epekT Ha Tazu 103a AMFJ.

3akmouenue: AMFJ npu murbxoBe HamalsiBa JIOKOMOTOpHAaTa akKTUBHOCT, BEPOSATHO IOPaau
cellalysl, AaHTarOHU3Mpa TPEBOXKHOCTTA M JECNPECUBHO IOBEICHHUE, IMPEAU3BUKAHU OT
OBapUEKTOMHUS.

I'7.10 Valcheva-Kuzmanova S, Kuzmanov A, Kuzmanova V, Eftimov M, Georgieva A, Todorova
M, Kuzmanov K, Marchev S, Vlaskovska M. Evaluation of lipid metabolism, inflammation and
bone turnover in a rat model of ovariectomy-induced bone loss. Osteoporosis International 2019;
30: S501-S501.

Objective: Ovariectomized (OVX) rat is an animal model which simulates the clinical findings in
postmenopausal conditions. The aim of the present study was to make a complex evaluation of
lipid metabolism, inflammation and bone turnover in an ovariectomized (OVX) rat model of
postmenopausal bone loss using anthropometric and biochemical indices.

Methods: Female Wistar rats were divided into 2 groups, each of 14 animals: SO (sham operated)
and OV X. Three months after the operation, femur BMD was measured by DXA using a computer
program for small subjects. Weight was measured throughout the experiment and weight gain was
calculated. At termination of the experiment, fat deposits (total, retroperitoneal and mesenteric)
and blood lipids were measured. Inflammation was evaluated by serum concentrations of TNF-
alpha. Serum alkaline phosphatase (ALP) was determined as a marker of bone turnover.

Results: Three months after ovariectomy, the femur BMD of OVX rats was reduced but not
significantly. OVX rats had a significantly higher (p<0.05) weight gain (12.4%) than SO rats
(3.9%). The total and retroperitoneal fat deposits of OV X group were significantly higher (p<0.01)
than those of SO group while the mesenteric fat was also increased but not significantly. This
accounted for significantly higher ratios of total fat/animal weight (p<0.05) and retroperitoneal
fat/animal weight (p<0.01) of OVX rats compared to SO rats. Blood cholesterol level of OVX
group was significantly higher (p<0.05) than that of SO group. The ALP concentration was
significantly elevated (p<0.05) in OV X group showing an increased bone turnover. TNF alpha was
significantly higher (p<0.05 vs. SO group) in the OVX group indicating the development of
inflammation.



Conclusion: At the stage when the reduction in BMD was not significant, estrogen deficiency in
OV X rats caused a state of obesity, dyslipidemia and inflammation.

Ouemca Ha JIMIMMUIHUSA MeTaﬁoJ’ll/IZ}'bM, Bb3NaJIeHHETO U KOCTHUS 00MEH B HHAYOHUPAaH OT
OBAPHEKTOMMUSA MO/I€/I HA 3aryﬁa HA KOCTHA IVIBTHOCT IIPH ILIBXO0BE

Llen: OBapuekTomusta (OVX) npu mIbX0oBe € )KUBOTUHCKH MOJIEI, KOWTO CUMYJIUPA KIMHUYHUTE
HaXOJKW Ha MeHormay3aTa. L{enra Ha HACTOALIOTO HU3Clie[BaHE Oellle /1a ce HAaIpaBH KOMIUIEKCHA
OLICHKA Ha JIMMTUHUS METa00IM3bM, BH3MAJICHUETO U KOCTHHUS OOMEH B MOJIENT HA OBAPUEKTOMHUSI-
unaynupana (OVX) mocTMeHomay3ajiHa KOCTHA 3aryba IMpu IUTbXOBE, KaTo ce€ U3IMO0JI3BaT
AHTPONIOMETPUYHU U OMOXUMUYHH UH]IEKCH.

Metonu: XKencku mrbxoBe Wistar Osixa pazgeneHu Ha 2 rpymd, Besika oT 14 kuBotHH: SO
(pammmBo onepupanu) u OVX. Tpu mecena ciep onepanusita KOCTHO-MHHEPAIHATA TUTHTHOCT
(BMD) na Genpenara xoct Oemie u3mepena upe3 DXA ¢ momoinra Ha KOMIIOThpPHA porpama. [1o
BpEME Ha EKCIIepHUMEHTa C€ H3MepBalle TErjJoTo M Ce€ H3UMcisgBaiie HajanaBanero. [lpu
NPUKIIOYBAHETO Ha eKCIepuMeHTa Osfxa U3MEpeHH MAacTHH HaTpymnBaHus  (oOuiy,
PETPONEPUTOHEATTHU U ME3CHTEPHAIIHU ) U CEPYMHUTE JIUMU Y. Bb3maneHuero Gerie oreHeHo upe3
cepymuu konnentpanuu Ha TNF-anda. Cepymuara ankanna ¢ocdaraza (ALP) ce onpenensiie
KaTo MapKep 3a KOCTEH 0OMeEH.

Pesynratu: Tpu mecena cien oapuexkromusi, BMD Ha Genpenara xoct Ha OVX murbxose e
HaMaJlieHa, Ho He3HaunTeNHO. [LrbxoBeTe OVX uMar 3HaunTenHo no-Bucoko (p<0,05) HagnaBane
Ha terio (12,4%) otkonkoro SO miubxosere (3,9%). OOmuTe 1 peTpornepUTOHEATHUTE MACTHH
otrnaranusi Ha OVX rpynara ca 3HaunTeNnHo no-Bucoku (p<0,01) ot Te3u Ha SO rpynara, J0KaTO
Me3eHTepHaTHaTa Ma3HWHA ChHIIO € YBEIMYEHA, HO He3HaunTeNHO. OTyeTeHu Os1Xa 3HAYUTEITHO T10-
BHCOKHM CBHOTHOIIIEHUS Ha 00IMa Ma3HHHa/Tersio Ha >kuBOTHH (p<0,05) m perpornepuToHeanHa
Ma3zHMHa/Teryio Ha )kuBOTHH (p<0,01) Ha OVX mabxoBe B cpaBHeHue ¢ SO mrpxose. HuBoTo Ha
xoJjecrepoinia B KpbBTa Ha rpyna OVX e 3nauntenHo mo-sucoko (p<0,05) ot ToBa Ha rpyna SO.
Konnentpanusta nHa ALP e 3nauntenno nosumiena (p<0,05) B rpymara OVX, koero moka3Ba
nosuieH kocteH ooMmeH. CroiiHoctute Ha TNF anda ca 3nauntenno no-sucoku (p<0,05 crpsimo
rpynara SO) B rpyna OVX, koeTo nmoka3Ba pa3BUTHETO Ha Bb3IaJICHHE.

3axmroucHue: Ilo BpEMC Ha €Talla, KOraTo OIIC HE Ha6J'IIOI[aBaHO 3HAYMMO HaMaJIsIBaHC Ha BMD,
CCTPOTCHHUSAT )ICCI)I/II_II/IT pu OVX mniabxoBe npuinHABa CbHCTOAHHUEC Ha 3aTIIbCTABAHC,
JAUCITUIINACMHUA 1 BB3IIAJICHUC.

I'S. Ilyoaukanum v 10KJAANU, NVOJUKYBAHU B HepedepupaH CHUCAHUSA C
HAVYHO PeleH3MPAHe WJIH NYOJUKYBAHHU B PEIAKTHPAHUA KOJEKTHBHHU TOMOBE

I'8.1 Pavlov D, Eftimov M, Tzaneva M, Ivanova D, Nashar M, Kobakova I, Valcheva-Kuzmanova
S. Gastroprotective effect of ethanol infusion from Cotinus coggygria wood in rats. Scripta
Scientifica Medica 2013; 45(5): 7-12.



PURPOSE: The Smoke tree (Cotinus coggygria) is a medicinal plant that is traditionally used by
the Balkan and Anatolian folk medicine for its antiseptic and anti-inflammatory properties. There
are few reports about the internal usage of ethanol extracts from C. coggygria wood against gastric
ulcer. The aim of this study was to explore the effect of ethanol infusion from Cotinus coggygria
wood (EICCW) on indomethacin-induced ulcerogenesis in rats and its possible effect on the gastric
oxidative status.

MATERIAL AND METHODS: EICCW was applied by oral gavage (volume: 10 mi/kg) as a
pretreatment 3 days before a single intragastric administration of indomethacin (dose: 100 mg/kg).
Gastric erosions were evaluated histopathologically. Malondialdehyde (MDA) in blood serum and
stomach was measured as a biochemical marker of lipid peroxidation. Gastric necrosis was also
evaluated by alkaline phosphatase (ALP) and uric acid (UA) assays.

RESULTS: EICCW reduced the elevated by indomethacin gastric MDA, ALP and UA levels.
Histopathological studies demonstrated that EICCW induced a reduction of the depth and severity
of indomethacin-induced mucosal lesions.

CONCLUSION: Indomethacin-induced gastric mucosal damage was accompanied by the
development of oxidative stress. EICCW-pretreatment alleviated the gastric lesions, and prevented
the indomethacin-induced elevation of gastric ALP and UA. It could be suggested that the
gastroprotective effect of EICCW was due to its antioxidant properties as evidenced by the
decreased gastric MDA levels.

I'acTponpoTekTHBEH e eKT HA eTaHOJI0B HH(]Y3 oT THpBecunaTa Ha Cotinus coggygria npu
ILTbXO0BE

HEJI: Cmpaanukara (Cotinus coggygria) € JiedeOHO pacTeHHe, KOETO TPAIUIIMOHHO Ce U3MO0I3Ba
oT OanmkaHCKaTa ¥ aHANOJICKaTa HapoJAHA MEAWIIMHA 3apagd CBOUTE AHTUCENTHUYHU U
MPOTUBOBB3MATUTETHN CBOMCTBA. VIMa Manko JOKJIaau 3a BbTPEIIHATA YIIOTpeda Ha €TaHOIOBU
eKCTPaKTH OT abpBecuHa Ha C. coggygria cpeiy cromariita si3Ba. [{enta Ha ToBa poyuBaHe Oerire
1a ce uscneaBa ehekThT Ha eTaHo0B HH(Y3 oT AbpBecuHa Ha Cotinus coggygria (EICCW) Bepxy
WHIYIMpaHa OT WHJIOMETAIlMH YIeporeHe3a MpH IUTbXOBE M HETOBUS BB3MOXKEH €(eKT BBpPXY
CTOMAITHUS OKCHJIATUBEH CTATYC.

MATEPHUAJIM U METOU: EICCW ce npunara upe3 opanHa conma (ooem: 10 ml/kg) kato
npeTpeTupane 3 AHU Ipeau UHTParacTpaaIHOTO NPHIIOKEHHE Ha nHaoMeTanuH (no3a: 100 mg/kg).
CromaliHuTe epo3uu ce OLEHSBAT XHUcTomarosornyHo. ManonauanaexuasT (MDA) B cepym u
CTOMax ce U3MepBa KaTo OMOXMMHYEH MapKep 3a JUNUAHA nepokcuaanus. CtomaiiHata HeKpo3a
ChIIO Oerre olleHeHa upe3 HuBaTa Ha ankanHa ¢ocdaraza (ALP) u nukouna kucenuna (UA).

PE3VJITATU: EICCW namMansBa NOBHIICHUTE OT MHAOMETAIIMH cTOMAaIIHU HuBa Ha MDA, ALP
n UA. Xucronatojsornunute wuscienBanus mnokaspar, ye EICCW wunayuupa HamansiBaHe Ha
TBIOOYMHATA M TEXKECTTA HA IPEIU3BUKAHUTE OT WHIOMETAIIMH MYKO3HHU JIC3UH.

3AKJIFOYEHMUME: Ilpenu3BUKaHOTO OT WHIOMETAIIMH YBPEXKIAaHE HA CTOMAIIHATa JIMTaBHUIA €
MPUAPYXKEHO OT pa3BuTHEe Ha okcuaatuBeH crpec. IIperperupanero ¢ EICCW namansaBa
CTOMAIIIHATE JIE3UM W TPEIOTBpaTsIBa NPEIU3BUKAHOTO OT HWHIOMETAIlMH TIOBHUIIIABAaHE Ha



cromammnaara ALP u UA. Moxke 1a ce npeamnosioxku, 4e ractponpoTeKTuBHUAT eext Ha EICCW

ce JIBbJDKU Ha HETOBHTE aHTHOKCHUIAHTHHU CBOMCTBA, KAaKTO C€ BIDJKAA OT IMOHMKECHUTE CTOMAIIHHA
guBa Ha MDA.

I'8.2 I1aBnog /I, IlaneBa M, BvnueBa-Ky3zmanosa C, Hamap M, Kanues K, E¢ptumo M, NBanosa
J1. BHOXMMHYHO ¥ XHCTOMATOJIOTHYHO MPOYYBAHE HA MPOTEKTHBHUS €(EKT HAa BOJCH M3BIEK OT
oucta Ha cMmpamimka  (Cotinus  coggygria) B Momen Ha - maparetamMoli-HHIyIUpaHa
XEMaTOTOKCUYHOCT TP TUTbX0Be. Meouyuncku Yuueepcumem — Ilnosous, MHJ/I ,, Acknenuii” —
HAYKA U MJIAZIOCT — Coopruk nayunu cvobwenuss om koukypcua cecus 2013 2013: 134-138.

Objective: The aim of the study was to investigate the protective effect of an aqueous infusion of
Cotinus coggygria leaves (WICCL) in a rat model of paracetamol-induced hepatotoxicity.

Materials and methods: Experimental animals were divided into 5 groups of 8 rats each: Control
(C), Paracetamol (P), 1%WICCL+P, 2%WICCL+P and 4%WICCL+P. WICCL was administered
orally in concentrations of 1, 2 and 4% respectively to groups 1%WICCL+P, 2%WICCL+P and
4%WICCL+P as a pretreatment for 7 days before a single intraperitoneal injection of paracetamol
(1g9/kg) and 2 days after. Groups C and P received distilled water. The concentration of total thiols,
MDA, AST, ALT, ALP, UA were determined. Histological changes in the liver were also
examined.

Results: A statistically significant decrease (p<0.05) in serum AST levels was found for group
1%WICCL+P compared to group P. For the same group was reported a tendency to decrease ALT
activity. No significant changes were recorded at higher doses of WICCL on AST and ALT. There
were no significant differences in the WICCL-treated groups in ALP levels. No changes were
found in the biochemical markers for oxidative stress - MDA, SH-groups and UA. Histological
examination showed preserved liver architectonics and insignificant number of apoptotic cells in
the 1% WICCL treated group.

Conclusion: The aqueous extract of Cotinus coggygria leaves exhibits a hepatoprotective effect at
a concentration of 1%. No such effect was found for 2% and 4% WICCL.

BHOXMMHMYHO M XHCTONMATOJOTHYHO MPOYYBAHE HA MPOTEKTUBHUS e(eKT HA BOJEH M3BJIEK
ot JicTa Ha cmpaaymka (Cotinus coggygria) B Moaes Ha mapameraMoJ-uHIyIIMpaHa
XenaToTOKCUYHOCT NMPH ILThXOBeE.

[en: Ilenta Ha Mpoy4BaHETO € Ja Ce U3CJe/IBa MPOTEKTUBHUAT €(eKT Ha BOJEH U3BIEK OT JIHCTa
Ha cmpamiuka Cotinus coggygria (BUJIC) B Momen Ha HWHAyIMpaHa OT IapameTamolt
XEMaTOTOKCUYHOCT MPH TUTbXOBE.

Matepuanu u Mmetoau: ONUTHUTE KUBOTHU ca paszieneHu B 5 rpynu no 8 mibxa: Konrpona (K),
[Mapameramoin (IT), 1%BWJIC+II, 2%BWUJIC+HII u 4%BWJIC+I1. BUJIC e npwiarad opaiHO B
koHueHTpauuu 1,2 u 4% cwrorBetHo Ha rpynu 1%BUIICHI, 2%BUIJICHI u 4%BUJICHIT karto
MpeTpeTHpane 3a 7 JHU Mpelu eIHOKPATHO WHTPANepUTOHEATHO NH)KEKTHpPAHE Ha MapaneTamo
(1r/xkr) m 2 mam cnen toBa. I'pymu K m Il momywBaxa mectmnmpana Boaa. bsxa onpeneneHu
KOHIleHTpanusaTta Ha TtoTtamau tuomu, MDA, AST, ALT, ALP, UA. bsaxa wuscineaBanu u
XHCTOJIOTUYHUTE TPOMEHU B YEPHUAT APOO.



Pesynratu: YcranoBeHo e cratuctudecku 3HaunMo nonmkenne (P<0.05) B cepymHuTE HHMBa Ha
AST 3a rpyma 1%BUJIC+II B cpaBHenue ¢ rpyma I1. 3a chimara rpyna € oTueTeHa TCHICHIUS 32
noHmxaBaHe akTuBHocTTa Ha ALT. He ca perucrtpupany 3Ha4uMMy IPOMEHU Ha I10-BUCOKUTE 103U
BWJIC Bbpxy AST u ALT. Hama 3Haunmu pasnuku B Tpetupanute ¢ BUJIC rpynu B HuBaTa Ha
ALP. He ca yctanoBeHH IpOMEHU M B OMOXMMHYHUTE MapKepH 3a okcuaatuBeH crpec — MDA,
SH-rpynure 1 UA. X1uCTOMOTHYHOTO U3CIIEIBaHE TTOKA3a 3ama3eHa YepHopoOHa apXUTEKTOHUKA
Y He3HauyMTeJIeH Opoii anoNTOTHYHU KJIETKHU Mpu rpynara Tpetupana 1% BUJIC.

W3Bon: BomHusAT W3BIEK OT JHCTa HAa CMPAJIMKa MNPOSIBSIBA XEHNATONPOTEKTUBEH €(EKT B
koHnentpauus 1%. TakbB edekT He € ycranoBeH 3a 2% u 4% BUJIC.

I'8.3 Valcheva-Kuzmanova S, Eftimov M, Belcheva |, Tashev R, Belcheva S. Effect of Aronia
melanocarpa fruit juice on learning and memory in the two-way active avoidance task in rats.
Journal of Biomedical and Clinical Research 2013; 6(1): 18-23.

Aronia melanocarpa fruits are one of the richest natural sources of phenolic substances, among
them flavonoids, mainly from the subclass of anthocyanins. Flavonoids, which are constituents of
Aronia melanocarpa fruit juice, have been found to localize in various brain regions that are
important for memory. The aim of the present study was to investigate the learning and memory
effects of Aronia melanocarpa fruit juice (AMFJ) in young/healthy male Wistar rats. AMFJ was
applied orally for 21 and 30 days at a dose of 10 ml/kg b.w., and comparisons were made
with saline-treated (10 ml/kg b.w.) controls. Learning and memory functions were evaluated,
using the two-way active avoidance task (shuttle box). Administered for the two treatment
periods, the juice significantly increased the number of avoidances on training days 1 and 2,
as well as at the retention test (24 h after the 2 training session). These effects were more
pronounced in rats treated with AMFJ for 30 days. The learning and memory effects of AMFJ are
probably due to its polyphenolic constituents. The findings from the present study suggest that
AMF]J applied subchronically improved learning and memory in young/healthy rats.

E(l)eKT Ha IJIOAOB COK OT BbPXY MaMeETTa U oﬁyqe}meTo B TE€CT 3a ABYIIOCOIYHO AaKTUBHO
H30sirBaHe IIPpH IJIBX0BE

[TnonoBete Ha Aronia melanocarpa ca eTuH OT Haif-OoraTuTe eCTeCTBEHU U3TOUHUIM Ha (DEHOTHU
BEIIIECTBA, Cpel KOUTO (IaBOHOU/IHU, INIABHO OT MOJK/IAaca Ha aHTOIL[MAHWHUTE. Y CTAHOBEHO €, 4e
¢braBoHOMIMTE, KOUTO Ca CHCTABHM YacTH Ha IUIOAOBHs cok oT Aronia melanocarpa, ce
JIOKAJIM3UPAT B pa3IMuHU 00JIaCTH Ha MO3bKa, KOUTO ca BaXKHU 3a mameTTa. Llenra Ha HacTOAOTO
npoy4uBaHe Oelie 1a ce u3cienBar epeKTUTe Ha YUSHETO W MTaMeTTa Ha IUIOJIOBUS COK OT Aronia
melanocarpa (AMFJ) nipu mnanu/3apaBu Mbxku rsxose Wistar. AMFJ ce nmpunara nepopaiHo
B npoawpkenne Ha 21 u 30 gam B mo3a ot 10 ml/kg TenecHo Teryo M ce MpaBsST CpaBHEHUS C
TpeTupanu ¢ pusnonorudeH pazreop (10 ml/kg Tenecno Terno) koHTpoan. OYHKIMHUTE 32 yU€HE
U raMeT 0s1Xa OLIEHEeHH, KaTo Ce M3IM0JI3Ba IBYIIOCOYHATA 3a/]a4a 3a akTUBHO n30srBaHe. [Ipunoxen
3a JIBaTa Mepuoja Ha JIeYeHHe, COKbT 3HAYUTENHO YBEIHYU Opos Ha M30ArBaHUSTA B JTHUTE HA
oOyuenue 1 u 2, KakTo M IIpH TecTa 3a 3a7abpxaHe (24 yaca cien 2 TpeHUpOBbUYHA cecusi). Te3u
edeKTH ca mo-u3pa3eHu Npu wIbxose, Tpetupann ¢ AMFJ B mpoasmkenne Ha 30 gau. Edexture
Ha ydyeHeTro u namerta Ha AMFJ BepoATHO ce ABIKAT HAa HETOBUTE MOJU(EHOJIHU ChCTaBKH.



N3BoauTe OT HACTOAIOTO MpOYyYBaHe mpenoaraT, ue AMFJ nmpunara cyOXpoHUYHO 1mo00psiBa
nameTTa U 00y4eHHeTO Ha MJIaJIn/3/IpaBu MLIXOBE.

I'8.4 Valcheva-Kuzmanova S., Eftimov M, Kuzmanov K. Evaluation of oxidative stress in rats
treated subchronically with ethanol. Scripta Scientifica Medica 2013; 45(1): 35-39.

PURPOSE: The aim of the present study was to evaluate the oxidative stress in male Wistar rats
treated subchronically with ethanol.

MATERIAL AND METHODS: Ethanol was applied orally for 45 days. The daily dose of 7,9 g/kg
as a 20% solution was divided in two equal treatments. Oxidative stress was evaluated by the
concentration of thiobarbituric acid reacting substances (TBARS), markers of lipid peroxidation.
TBARS were determined in rat serum, liver, kidneys, brain and testes.

RESULTS: Ethanol-induced toxicity was evidenced by a significantly lower (p<0,001) weight gain
of ethanol-treated rats in comparison with distilled water-treated controls. TBARS in ethanol-
treated rats were significantly increased (p<0,05) in serum (59,334+7,5 nmol/mL vs the control
value of 41,55+3,9 nmol/mL) and in testes (123,98+13,5 nmol/g vs the control value of 89,25+7,5
nmol/g). They were, however, not significantly elevated in the liver, kidneys and brain. This effect
in the liver was consistent with the insignificant elevation of liver enzymes in the serum of ethanol-
treated rats.

CONCLUSION: The results from this study showed that in ethanol-treated rats, lipid peroxidation
products were mostly increased in serum and testes as well the latter being more exposed to
oxidative stress than other organs examined such as liver, kidneys and brain.

OneHnsiBaHe HA OKCUAATUBHHUS CTpeEC NPH INIBX0BE TPETUPAHHU cyﬁXPOHI/I‘{HO C €TaAHOJI

HEJI: Llenra Ha HAacTOSAMOTO WM3CIEABAHE € JAa C€ OLEHH OKCHUIATUBHHUAT CTPEC IIPU MBKKH
rexoBe Wistar, TpeTupaHu CyOXpOHMYHO C €TaHO.

MATEPUAJI 1 METO/IM: EtanonsT ce mpuiara nepopagHO B NPOXBIDKEHHE HAa 45 1THHU.
JueBHata no3a ot 7,9 g/kg xato 20% pa3TBOp ce pas3zmens Ha JBE pPaBHU TPETHUPAHUSL.
OKCUIaTUBHUAT CTpPEC Ce€ OLIEHSABAa 4Ype3 KOHIEHTpalusATa Ha BelIecTBaTa, pearupaiy Ha
THOOapOuTypoBa kucenuHa (TBARS), mapkepu Ha nunuana nepokcupanus. TBARS ce
OTIpEeZIEIIAAT B CEPYM Ha ILTbX, YepeH Apo0, ObOpery, MO3bK U TECTUCH.

PE3VJITATU: Nnnyuupanata OT €TaHOJ TOKCHUYHOCT CE€ JOKa3Ba 4pe3 3HAUUTEIHO MO-HUCKO
(p<0,001) HagmaBaHe Ha TETJIO HA TPETUPAHU C €TAHOJI IIHXOBE B CPAaBHEHUE C TPETUPAHUTE C
necTuirpana Boja KoHTpoiu. TBARS mpu Tperupanu ¢ eTaHON ITHXOBE Ca 3HAYUTEITHO
nosutenu (p<0,05) B cepyma (59,33+7,5 nmol/mL cnpsimo koHTposHaTa cToitHOCT oT 41,5543,9
nmol/mL) u B Tectucure (123 ,98+13,5 nmol/g cuopsimo koHTposiHaTa croifHocT oT 89,25+7.5
nmol/g). Te obaue He ca 3HAYMTEITHO MOBUIIICHH B YePHHS P00, ObOperuTe u Mo3bka. To3u edekr
B YEpHHUA Apo0 € B ChOTBETCTBHE C HE3HAYUTEIHOTO MMOBHUIIIABAHE HA YEPHOJIPOOHUTE €H3UMU B
cepyma Ha IUTbXOBE, TPETHUPAHU C €TaHOJL.

3AKJIIOYEHME: Pe3ynrature oT TOBa NMpOy4BaHE IOKa3BaT, Y€ IPHU IUIBXOBE, TPETUPAHU C
€TaHOJI, MPOAYKTUTE Ha JIMIHIHA IIEPOKCUAAIUS ca TOBULICHU Hail-Be4e B CEPyMa U TECTHCUTE,



KaTo MOCJICTHUTE Ca MO-U3JI0’KEHH Ha OKCUIaTUBEH CTPEC, OTKOIKOTO IPYTH M3CIICABAHNA OPTaHHU,
KaTo 4YepeH Jpo0, ObOpeIy U MO3bK.

I'8.5 IlaBnoB /I, E¢pTumoB M, IlaneBa M, MBanora /[, Hamap M, BwaueBa-Ky3manosa C.
I"actponporekTrBeH eeKT Ha BOACH M3BJICK OT JIKcTa Ha cMpayinka (Cotinus coggygria) B Mmoen
Ha WHIOMETAllMH-UHAYIMpaHa YIIeporeHe3a Mpu ILIbXoBe. Meduyuncku Yuugepcumem —
Ilnosous, MHJ] ,, Acknenuii” — HAVKA U MIIA/JOCT — Coopnux HayuHu cvoOwjenus om
KoHKypcHa cecus 2014 2014: 37-41.

Objective: To investigate the gastroprotective effect of water infusion of Cotinus coggygria leaf
(WICCL) in a model of indomethacin(Indo)-induced ulcerogenesis in rats.

Material and methods: Experimental animals were divided into 5 groups of 8: Control (C),
Indomethacin (Indo), 1/100 WICCL + Indo, 2/100 WICCL + Indo and 4/100 WICCL + Indo. The
three WICCL were administered as pretreatment in a volume of 10 ml/kg by gastric gavage for 3
days before a single intragastric indomethacin administration (dose: 100 mg/kg). Rats in groups C
and Indo received distilled water. After euthanasia, a macroscopic evaluation of the ulcers was
performed. Biochemical markers total thiols, MDA and ALP in serum and gastric homogenate
were determined. A histopathological examination of the stomach was also performed.

Results: Pretreatment with 2/100 WICCL significantly reduced the number (p<0.05) and area
(p<0.01) of ulcers, indicating a gastroprotective effect. No such effect was found for the other two
infusions. The gastric mucosa of the animals of group 2/100 VILS + Indo had a normal architecture,
without erosions, identical to that of the control group. For the remaining two groups, which were
pre-treated with 1/100 and 4/100 VILS, respectively, no gastro-protective effect was found. A
statistically significant decrease (p<0.01) in gastric homogenate MDA concentration was reported
for all three groups pretreated with WICCL compared to the Indo group. No statistically significant
differences were found in the serum levels of MDA, PK and SH-groups.

Conclusions: Pretreatment with 2/100 WICCL ameliorates gastric lesions. It can be assumed that
the gastroprotective effect of WICCL is due to its antioxidant properties.

I'acTponporekTuBeH eeKT HA BOJAEH H3BJIEK OT JiMcTa Ha cmpaaimka (Cotinus coggygria) B
MO/ eI Ha MHAOMeTAalMH-UHAYIHPAHA YJleporeHe3a nNpy Imibxose.

Ien: /la ce mpoyuu racTponpoTeKTHBHUAT €(EeKT Ha BOJEH M3BJIEK OT JIUCTa HAa CMpaJUIMKa
(BHJIC) B Moaen Ha uHaynupana ¢ uugomeranut (MHmo) ynueporenesa npu mibXoBe.

Marepuan u meronu: ONUTHUTE )KUBOTHU ca pasjieneHu B 5 rpynu no 8 Oposi: Konrpona (K),
WNunomeranun (Muno), 1/100 BUJIC + Muno, 2/100 BUJIC + Uupo u 4/100 BUJIC + Unno. Tpute
BWIJIC ce npuinarar karo nperpetupane B o6em 10 ml/kg upe3 cromaiina conzia B mpoabIKeHHE
Ha 3 HU TIpeW €THOKPATHO MHTpAracTpajiHO TpeTupaHe ¢ mHipomeranuH (mo3za: 100 mg/kg).
ITnexoBere ot rpynu K um Muao ca momywaBanmu nectunupana Bojaa. Cien eBTaHazupaHe e
M3BBPIIEHA MAKPOCKOIICKA OIIEHKa Ha si3BUTe. OnpeesieHn ca OMOXUMUYHUTE MapKepPH TOTATHU
tnon, MDA u ALP B cepyM U cromaiieH XoMOreHaT. VM3BBpIIEHO € U XHCTOMATOJOTHYHO
M3CcJeBaHe Ha CTOMaxa.

Pesynraru: I[perpetupanero ¢ 2/100 BUJIC nmonwmxkasa 3nauntenHo 6pos (p<0,05) u ruromrra
(p<0,01) Ha s3BUTE, KOCTO CBHJCTEJCTBA 3a TacTPONpPOTEKTHBEH edekr. TakbB edekT He e
YCTaHOBEH 3a JIpyTruTe JBa u3Bieka. CTomaliHaTa JUraBuiia Ha suBOTHUTE OT rpyna 2/100 BUJIC



+ WMHI0 € ¢ HopMaHa apXUTEKTOHUKA, 0€3 epo3ud, UACHTUYHA C Ta3W Ha KOHTPOJHATA rpymna. 3a
OCTaHAJIUTE JIBE T'PYIH, KOWTO ca MpeTperupanu choTBeTHO ¢ 1/100 m 4/100 BUJIC, He e
YCTaHOBEH TacCTPONPOTEKTUBEH e(PeKT Ha wu3Bienure. OTYETEHO € CTATUCTUYECKH 3HAYUMO
nonmxkenue (P<0,01) B xonmnentpanusta Ha MJIA B cromamieH XOMOreHaT U 3a TPUTE TPYIIH,
nperperupanu ¢ BUJIC B cpaBHenue ¢ rpyna Unno. He ca ycraHoBeHH CTaTUCTUYECKU 3HAUMMU
paznuku B cepymHute HuBa Ha M/JIA, 1K u SH-rpymnu.

W3Bomu: Ilperperupanero ¢ 2/100 BUJIC o6nexkuyaBa cromammHWTe Jie3uu. Moxke ga ce
MIPEIIOJIOKH, Ue TacTporpo-TeKTUBHUAT ehekT Ha BUJIC ce Abiku Ha HETOBUTE aHTHOKCHITAHTHH
CBOMCTBA.

I'8.6 Edptumo M, JloopeBa 1I, Benkxoa JI, Ky3manoB K, BwaueBa-KysmanoBa C.
AHTHACTIPECHBHO-TI0JI00CH eeKT Ha IonoB cok ot Aronia melanocarpa npu misxose. MH/]
L Acknenutt” — HAYKA U MJTAZJOCT — Cooprux nayunu cvobujenus om kouxkypcha cecus 2015:
46-50.

Obijective: To investigate the effect of Aronia melanocarpa fruit juice (AMFJ) on depressive like
behavior in young/healthy rats and in models of anxiety-depressive behavior in rats.

Material and methods: 1. Male Wistar rats were divided into 3 groups: Control, AMFJ5 and
AMFJ10. AMFJ was administered intragastrically for 30 days at doses of 5 and 10 ml/kg for groups
AMFRJ5 and AMFJ10. Controls received distilled water. 2. Male Wistar rats were divided into 4
groups: Control, SI, SI+AMFJ5 and SI+AMFJ10. For a period of 8 weeks, animals from groups
Sl, SI+AMFJ5 and SI+AMFJ10 were isolated in individual cages, while controls were kept in
groups of 6 animals each. During the last 4 weeks of the period, groups SI+AMFJ5 and
SI+AMFJ10 were treated orally with AMFJ at doses of 5 and 10 ml/kg. Controls and SI group
received distilled water. 3. Female Wistar rats were divided into 4 groups: Control, Ethanol,
E+AMFJ5 and E+AMFJ10. Control and Ethanol groups were pretreated twice with water, while
E+AMFJ5 and E+AMFJ10 received AMFJ at doses of 5 and 10 ml/kg. One hour after each
pretreatment, the Controls received water again, while the remaining groups were treated with
ethanol 4g/kg, as a 20% solution. Treatments are carried out intragastrically for 14 days. At the end
of the three experiments, a forced swim test (FST) was performed.

Results: After a 30-day treatment in experiment 1, AMFJ at a dose of 10 mi/kg significantly
shortened immobility time compared to the control group (p<0.05). In experiment 2, again AMFJ
at a dose of 10 ml/kg significantly shortened immobility time compared to the SI group (p<0.05).
In the third experiment, there was a trend toward decreased immobility time in AMFJ-treated rats
relative to the Ethanol group.

Conclusion: Subchronically administered AMFJ in young/healthy and socially isolated rats has an
antidepressant-like effect in a forced swim test.

AHTHIENPECHBHO-TION00€eH e()eKT Ha IJIOA0B COK 0T Aronia melanocarpa npu mirbxoBe.

Llen: Uscnensane Ha eexTa Ha Tu1o10B cok oT Aronia melanocarpa (AMFJ) Bepxy nenpecuBHara
CHMITOMATHKA IPU MIIAJIH/3IpaBH TUIbXOBE U B MOJIEIIH HATPEBOKHO-ETIPECUBHO MTOBEJICHUE TIPU
TUTBXOBE.



Marepuan u metoau: 1. Mexku Wistar mabpxoe ca pasaencau B 3 rpynu: Konrpora, AMFI5 u
AMFJ10. AMFJ e npuiaran uHTparacTpaiHo B npoabbkeHue Ha 30 qau B 1034 5 u 10 Mi/kr 3a
rpynn AMFJ5 u AMFJ10. KontponuTe ca mony4aBanu aectuivpana Boja. 2. Muxku Wistar
TbXoBe ca pazzaenenu B 4 rpynu: Kontpona, Sl, SIFAMFRIS u SI+AMFJ10. 3a nepuox ot 8
cenmunn xuBotHuTe OoT Tpynu Sl, SIFAMFJI5 u SI+AMFJ10 ca u3onupanu B WHAMBHIYATHU
KJICTKH, JIOKaTO KOHTPOJHTE ca OTIVIeKJAaHU B rpymu oT mo 6 xuBoTHH. IIpe3 mociennute 4
cenmuiy Ha nepuoaa rpymu SI+AMFJ5 u SI+AMFJ10 ca tpetupanu opanso ¢ AMFJ B 1o3u 5 u
10 mu/kr. KonTposute u rpyna Sl ca nmonyuyaBaiu aectuiupana Boja. 3. XXeuncku Wistar mrsxose
ca pazuenenu B 4 rpynu: Konrpona, Eranon, E+AMFI5 u E+AMFJ10. I'pynu KonTpona u Eranon
ca MpeTpeTUpanu IBYKpaTHO ¢ Bojaa, nokato E+AMFJIS u E+AMFJ10 npuemar AMFJ B no3u 5 u
10 ma/kr. Enun yac cnen Bcsko mperperupaHe KoHTposmTe mosydaBaT OTHOBO BOJA, JAOKATO
OCTaHAJIUTE TPYIH ca TPETUPaHU ¢ eTaHoa 4r/KT, kKato 20% pa3ztBop. TpeTupaHusTa ce U3BbPIIBAT
WHTpAracTpajiHo, B MpoabbkeHue Ha 14 nHu. B Kpast Ha TpuUTe eKCIEpUMEHTa € U3BBPIICH TECT 3a
npuHyautenHo wiyBane (FST).

Pesynraru: Cnen 30-gHeBHO Tpetupane B ekcriepuMeHT 1 AMFJ B 1o3a 10 MiI/KT CKbCSIBa 3HAUUMO
BPEMETO Ha HEMOJBM)KHOCT CIpsiMO KoHTposHata rpyna (Pp<0,05). B excnepumMeHT 2 OTHOBO
AMF] B 103a 10 MJI/KT CKbCSIBA 3HAYMMO BPEMETO Ha HEMOABMKHOCT cripsimo rpymara Sl (p<0,05).
B tpeTus excriepuMeHT ce HaOJro1aBa TCHCHITUS 32 HaMaJIsiBaHE Ha BPEMETO Ha HEIMOIBH)KHOCT
nipu Tpetupanute ¢ AMFJ mnbpxoBe cpsmo rpymna Etanosn.

N3Box: Ilpunoxen cyoxpornuno AMFJ npu Miaan/3apaBu IUIBXOBE M ITHXOBE MOAJIOKEHH HA
COIIMAJTHA M30JIallKs UMa aHTHIETIPECUBHO-TIOO0CH €(EeKT B TECT 3a MPUHYIUTEIHO TUTYBaHE.

I'8.7 Eftimov M., Valcheva-Kuzmanova S. Investigation of Aronia melanocarpa fruit juice for
sedative-hypnotic effects in rats. Journal of Biomedical and Clinical Research, 2018; 11 (1): 77-
82.

Aronia melanocarpa fruit juice (AMFJ) has been intensively studied for effects on the central
nervous system. The study aimed to investigate AMFJ for possible sedative-hypnotic effects in rats
after acute and subchronic administration. Male Wistar rats were treated orally with three doses of
AMF]J (2.5, 5.0 and 10.0 ml/kg) either once (acute treatment) or in 30 days (subchronic treatment).
Control rats were similarly treated with distilled water. The tests were performed 1 hour after the
last AMFJ administration. The possible sedative-hypnotic effects of the juice were investigated in
the open field test (OFT) and thiopental-induced sleeping time test. Substances with sedative-
hypnotic effects decrease locomotor activity in the OFT and prolong the time of thiopental-induced
sleep. The results from the OFT showed that neither the acute, nor the subchronic treatment of rats
with all AMFJ doses affected the horizontal and vertical locomotor activity significantly. The two
patterns of administration of AMFJ (acute and subchronic) had no significant effect on the duration
of thiopental-induced sleep. The lack of effect of AMFJ on locomotor activity and the lack of
prolongation of thiopental-induced sleep showed that AMFJ did not display sedative-hypnotic
effects in rats.

M3cinenBana Ha miioaoB cok ot Aronia melanocarpa 3a ceATHBHO-XHITHOTHYEH e()eKT Nnpu
ILTBbXOBE



[TnomoBusT cok or Aronia melanocarpa (AMFJ) e wHTEeH3MBHO H3CeaBaH 3a ¢PEKTH BBPXY
LeHTpalHaTa HepBHaA cuctema. [IpoyuBanero umariie 3a 1en aa usciensa AMFJ 3a Bb3MOXHU
CeIaTUBHO-XUITHOTHYHU €(EKTH MPH IUTBXOBE CJIE OCTPO U CyOXPOHUYHO MPHIIOKEHHE. MBKKH
wrbxoBe Wistar 6sxa Tpetupanu opaiHo ¢ Tpu 103 AMFJ (2.5, 5.0 u 10.0 ml/kg) Beaubx (ocTpo
nedenue), win 3a 30 nau (cyOxXpoHHuHO JieueHne). KoHTpoHUTe TUThXO0BE OsXa TPETUPAHH I10
01006H HAa4YMH C JeCTWIMpaHa Boja. TecroBeTe ca M3BBPIIEHHM | dYac ciel MOCIEIHOTO
npuioxkenne Ha AMFJ. Be3MOKHUTE CeaTUBHO-XUITHOTHYHU €(DEKTH HA COKa Ca M3CJICJIBAHU B
tecta Ha oTKpuTO (OFT) M TecT 3a MpOABIKUTEIHOCT HA CHHS, MPEAU3BUKAH OT THUOIEHTAIL
BemectBaTa cbC ceAaTUBHO-XUITHOTHYEH e(peKkT HamansBar ABurarenHara aktuBHocT B OFT u
yIBJIKaBaT BPEMETO Ha CbHs, Ipeau3BHKaH oT THoneHTal. Pesynrature or OFT mokassart, de
HUTO OCTPOTO, HUTO CYOXpPOHHMYHOTO JICUCHHE Ha IUIbXOBEe ¢ Bcuuku a03u AMFJ mosnmsBa
3HAQUYUTEJIHO XOPU3OHTAJIHATA M BEpTUKAJIHAaTa JIOKOMOTOpHA AaKTMBHOCT. J[Bara monena Ha
npuwiokenne Ha AMF] (octbp u CyOXpoHHMUYEH) HSAMAT 3Ha4YUTENeH e(eKT BBPXY
MPOIBIDKUTETHOCTTa Ha MHIAYLMPaHUs OT TUOMeHTan cbH. Jluncara Ha edexkt Ha AMFJ BBbpxy
JIOKOMOTOpHATa aKTUBHOCT W JIMIICATa HA yIbJDKaBaHE HAa MHAYUHUPAHUS OT THOIEHTA ChH
nokasBa, y¢e AMFJ He moka3Ba ceJaTHBHO-XUITHOTHYHU €(DEeKTH TpH TTHXOBE.

I'8.8 EdpTtumoB M, I'eopruesa A, Togoposa M, BeinueBa-Ky3manosa C. M3cnenBane Ha e ekTuTe
Ha TUIOJIOB COK OoT Aronia melanocarpa u xJioporeHoBa KMcelnuHa BbpXY JBUraTeIHATa aKTHBHOCT
Ha twibxoBe B cienapomwnnus nepuoxa. Collection of articles from the National Scientific
Conference “15 Years of Pharmacy in Medical University — Plovdiv’” 2018: 135-138.

A woman's brain undergoes remarkable physiological and behavioral changes during the
postpartum period. Aronia melanocarpa fruit juice (AMFJ) and the chlorogenic acid (CGA) have
proven effects on the functions of the central nervous system. The aim of the present study was to
investigate the effects of AMFJ and CGA administered during pregnancy on the locomotor activity
of postnatal rats.

Female Wistar rats (n=25) were divided into 5 groups: Control; Childbirth (P); P+AMFJ5;
P+AMFJ10 and P+CGA. All groups except Control are fertilized. Between the 14th and 20th day
of gestation, the rats were treated once a day, orally, as follows: groups Control and P - with
distilled water (10 ml/kg), P+AMFJ5 and P+AMFJ10 - with AMFJ (respectively 5 and 10 mi/kg)
and P+CGA — with CGA (20 mg/kg). On the second day after birth, an open field test was
conducted to assess the motor activity of the animals. Both horizontal and vertical motor activity
of group P was significantly lower compared to that of the Control (p<0.05). The number of
horizontal and vertical movements of the animals of groups P+AMFJ5, P+AMFJ10 and P+CGA
were not significantly different from those of the Control group. The results show that postnatal
period in rats exhibit reduced locomotor activity in the open field test, which is likely the result of
increased emotionality or anxiety associated with reduced exploratory behavior. AMFJ and CGA
counteract this condition, possibly due to their anxiolytic-like activity.

N3caenBane Ha epekTHTE HA MJI0I0B COK OT Aronia melanocarpa u xJoporeHoBa KuceJnHa
BbPXY ABHIaTEIHATA AKTUBHOCT HA MJIBX0BE B CJIEIPOIMIHHS MEPUHO.

MO3BKBT Ha jKE€HATa MPEThPIABA 3a0€TeKUTETHH (PU3HOIOTHIHN M MTOBEICHUCCKH MPOMEHH 10
BpeMe Ha cieipoauiaus nepuo. [Tnogosust cok ot Aronia melanocarpa (AMFJ) u chabpikainaTta



ce B Hero xjoporeHoBa kucenumHa (CGA) ca ¢ nmokazanu e(ekTd BBpXY (QYHKIIMHUTE Ha
[EHTpaJIHaTa HepBHA cucTeMa. LlenTa Ha HACTOAIIETO MPOYYBAHE € Jla ce u3cienBaT eekTure Ha
AMFJ u CGA, mpuiaranu mo BpeMe Ha OpEMEHHOCTTa, BbPXY JBUTaTEIHATA aKTHBHOCT Ha
IUTBXOBE B CIICIPOIMIHUS MIEPUO].

Kencku Wistar mursxose (N=25) ca pasaenenu B 5 rpynu: Konrtpona; Pogunku (P); P+AMFEJ5;
P+AMFJ10 u P+CGA. Bceuuku rpymu, ¢ uskinrodeHue Ha KonTpona ca 3ammoaenn. Mexay 14-tu
u 20-TH recTalMoHEH JIeH, TUTbXOBETE Ca TPETUPAaHU BEIHBK JHEBHO, OPATHO, KAKTO CJIE/BA:
rpynu Kontpona u P — ¢ mecrunupana Boma (10 mn/kr), P+AMFJS u P+AMFJ10 — ¢ AMF]
(pecriektuBHO 5 1 10 mur/kr) 1 P+CGA — ¢ CGA (20 mr/kr). Ha BTopusT neH ciieji pakIaHeTo €
MIPOBEJICH TECT OTKPUTO TTOJIC 32 OIICHSABAHE HA JBUTATEITHATA aKTHBHOCT HA KUBOTHHTE.

KaxTo xopu3oHTasHaTa, Taka ¥ BEpTUKAJIHATA JBUTraTeIHa akTUBHOCT Ha rpyna P e 3Haunmo no-
HHUCKa B cpaBHeHHe C Ta3u Ha KonTponata (p<0,05). BposT Ha XOpPU30HTAITHNUTE M BEPTUKAIHUTE
IBIOKEHUS Ha )kuBoTHUTE OT rpymu P+AMFJ5, P+AMFJ10 u P+CGA He e 3HauuMO 10-pa3iudeH
oT Te3u Ha rpyna KonTpona.

Pesynrarure nokasear, 4e IUIbXOBETE B CICIPOIUIHIS IEPUOJT TPOSBABAT HAMAJICHA JIBUTATEITHA
AKTUBHOCT B TECTAa OTKPHUTO II0JIC, KOETO BEPOSITHO € PE3yJITaT OT IMOBUIIEHATA EMOIMOHATHOCT
WIN TPEBOXKHOCT CBBbp3aHA C peAyuupano wuscieposarencko mosenenue. AMFJ u CGA
MIPOTHUBOCHCTBAT HA TOBAa CHCTOSHUE, BEPOSATHO OJIAroJapeHHe Ha TAXHATA aHKCHOJUTHYHO-
mojo00Ha aKTUBHOCT.

I'8.9 Tonoposa M, E¢ptumon M, I'eopruesa A, Kysmanos K, BeirueBa-Kysmanosa C. Edexru Ha
IUI0/I0B COK OT Aronia melanocarpa u xJ1oporeHoBa KMCEIHHA BbPXY IMMOBEJACHUETO Ha MPEHATAIHO
TPETUPAHU IIIBXOBE B TECT OTKPUTO I10J1€. Collection of articles from the National Scientific Conference
“15 Years of Pharmacy in Medical University — Plovdiv” 2018: 130-134.

Aronia melanocarpa fruit juice (AMFJ) and its constituent, chlorogenic acid (CGA), have been
demonstrated to possess central nervous system effects in rats. This study aimed to determine the
effects of AMFJ and CGA on open field behavior of prenatally exposed rats.

Pregnant Wistar rats (n=20) were divided into 4 groups: PC (pregnant control); P+AMFJ5;
P+AMFJ10 and P+CGA. Between 14™ and 20" gestational day, rats were treated once daily, orally
as follows: PC group — distilled water (10 ml/kg), P+AMFJ5 and P+AMFJ10 groups — AMFJ (5
and 10 ml/kg, respectively) and P+CGA group — CGA (20 mg/kg). The newborns from the
offspring (OFS) (n=44) were respectively the following groups: OFSC, OFS+AMFJ5,
OFS+AMFJ10 and OFS+CGA. The open field test behaviors of both male and female OFS were
measured at 29 days of age. The indices recorded were: horizontal movements (HMs) and vertical
movements (VMs) as measures of locomotor activity and central time (CT) as a measure of anxiety.

HMs, VMs and CT of OFS+AMFJ5 and OFS+CGA groups were not significantly different from
those of OFSC group. In OFS+AMFJ10, HMs and VMs were significantly decreased (p<0.05) and
the CT was significantly increased (p<0.05) compared to the OFSC group. These changes in the
open field behavior of OFS+AMFJ10 rats might be due to sedative-anxiolytic effects of the
exposure to AMFJ.
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EdexTn Ha miioaoB cok ot Aronia melanocarpa u xJioporeHoBa KHceJIHHA BbPXY
MOBEIeHNETO HA MPEHATATHO TPETHPAHH ITHXOBE B TECT OTKPUTO IOJIe

JlokazaHo e, ye IIONOBHAT cOK OT Aronia melanocarpa (AMFJ) u chabpkamara ce B HEro
xsoporeHoBa kucenuHa (CGA), umar eekTu BbpXy LIEHTpaIHAaTa HEPBHA CUCTEMA TPH TUIBXOBE.
ToBa npoyuBane nmarne 3a e ga onpeaenu epexrure Ha AMFJ u CGA BbpXy MOBEICHHETO HA
IIPEHATAIHO U3JI0KEHU IUIBbXOBE B TECT OTKPUTO IIOJIE.

bpemennn Wistar minbsxoBe (n=20) Osixa pasnmenenu Ha 4 rpynu: PC (OpeMeHHa KOHTpOIa);
P+AMFJ5; P+AMFJ10 u P+CGA. Mexny 14-us u 20-us recTallMOHEH JeH IUThbXOBETE ca
TpEeTHpPaHU BEIHBXK THEBHO, OpaiHo, KakTo ciensa: PC rpyna — nectunupana Boga (10 ml/kg),
P+AMFJ5 u P+AMFJ10 rpynu — AMFJ (5 u 10 ml/kg, chotBetHO) 11 P+CGA rpymna — CGA (20
mg/kg). HoBopozaenute ot noromctBoTo (OFS) (n=44) ca pasnpeneneHu ChbOTBETHO B CIICAHUTE
rpynu: OFSC, OFS+AMFJS5, OFS+AMFJ10 u OFS+CGA. bemie u3cnenBaHo NOBEIEHUETO HA
MBKKUTE U keHckuTte OFS Ha 29-1HeBHA Bb3pacT B TECT OTKPUTO IoJi€. 3alUCaHUTE UHAECKCH
Osixa: xopuzoHTanmHu aBwkenns (HMs) u Beprukamnm apmwxenus (VMs) KaTo MeEpKH 3a
JIOKOMOTOpHA aKTUBHOCT U 1eHTpanHo Bpeme (CT) kaTo MsipKa 3a TPEBOKHOCT.

HMs, VMs u CT na rpynute OFS+AMFJ5 u OFS+CGA He ce paznuyaBaT 3HAYUTEIHO OT T€3U
Ha rpynata OFSC. B OFS+AMFJ10 HMs u VMs ca 3nauntenno Hamanenu (p<0,05) u CT e
3HauuTenHo noswuileH (p<0,05) B cpaBuenue ¢ rpynata Ha OFSC. Te3u npoMeHH B OBEACHUETO
Ha mibxoBe OFS+AMFJ10 mnpu TecT OTKpPUTO MOJie MOXKE Jla C€ IbJIKAT Ha CEIaTHUBHO-
AHKCUOJINTUYHHU e(eKTH OT TpeTupaneTo ¢ AMFJ.

I'8.10 bopucosa B, Eprumos M, BriiueBa-Ky3zmanosa C. AHKCHOIUTUYHO-TI0JI00HU e(pekTH Ha
w1008 cok o Chaenomeles maulei B rect moBaurnar kpbscrocan adbupunt. Collection of articles
from the National Scientific Conference “15 Years of Pharmacy in Medical University — Plovdiv”
2018: 93-98.

Anxiety is a negative emotional state characterized by a feeling of unfounded fear, psychomotor
tension and uncertainty in the presence of a threat. The aim of the present study was to investigate
the anxiolytic-like effects of Chaenomeles maulei fruit juice on healthy rats in the elevated plus
maze test.

32 experimental animals were treated orally, divided into 4 groups of 8 animals each: Controls
treated with distilled water and three experimental groups treated with CMFJ at doses of 2.5, 5 and
10 ml/kg for 15 days. 60 min after the last treatment, a test session was conducted. Activity in open,
closed arms and total number of entries were recorded for each animal. Increased activity in the
open arms is indicative of anxiolytic-like effects.

CMF] at a dose of 10 ml/kg increased the number of entries into the open arms (p<0.05) compared
to Control. The highest dose of CMFJ also significantly increased the time animals spent in the
open arms compared to the controls (p<0.01). The total number of arms entries was increased in
all groups compared to the control, and this was statistically significant in the group treated with
10 ml/kg CMFJ (p<0.05).
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We can conclude that CMFJ at a dose of 10 ml/kg exhibits anxiolytic-like effects, which are
accompanied by increased locomotor activity.

AHKCHOJIMTHYHO-I0100HU eeKTH HA MI010B cok oT Chaenomeles maulei B Tect
NOBIUTHAT KPHCTOCAH JAGUPUHT

TpeBOKHOCTTA MPEACTABIIABA OTPHUIIATSIHO SMOIIMOHAIHO ChCTOSHUE, XapaKTEepU3UPAIIo Ce C
YyBCTBO Ha HEOOOCHOBAH CTPaX, ICUXOMOTOPHO HAMPEKEHUE M HECUT'YPHOCT B MPUCHCTBUETO HA
3aruiaxa. Llen Ha HACTOAIIETO MPOyYBaHE € Ja U3CIIeIBaMe aHKCHOIUTHYHO-TI000HUTE e(DeKTH Ha
wionoB cok or Chaenomeles maulei Bbpxy 3apaBH IUTBXOBE B TECT IMOBIUTHAT KPBCTOCAH
JTAaOUPHHT.

OO0mo 32 ekcrnepuMEHTATHU >KUBOTHU Ca TPETHPAHH OPAIHO, pas3jieieHu Ha 4 rpymnu mo 8
xuBoTHH: KOHTpOMa, TpeTHpaHu ¢ JecTUIMpana BoJa U TPH EKCIEPUMEHTAIHU TPYIIH, TPETHPAHH
¢ CMFJ B no3m ot 2,5, 5 u 10 Mi/kr B npoabpkeHue Ha 15 mgam. 60 MHH Clell TIOCIEIHOTO
TpPEeTUpaHEe Ce MPOBEX/Ja TECTOBA CECUsl. 3a BCSKO KMBOTHO C€ OTYUTAT aKTUBHOCT B OTBOPEHH,
3aTBOpeHM pamMeHa W oOm Opoil Bim3anus. IloBuileHa akTUBHOCT B OTBOPEHHUTE paMeHa €
MoKa3aTes 3a aHKCUOJIUTUYHO-TIOA00HN €EeKTH.

CMFJ B nmo3a 10 mur/kr moBwimaBa Oposi Bim3aHusl B oTBopeHuTe pamena (P<0,05) cmpsimo
Kontponara. Cemo Haii-Bucokara no3za CMFJ Boau u 10 3HaYUMO YIBIDKEHO BpeMe, KOETO
’KMBOTHUTE MpPEKapBaT B OTBOpeHHTE pameHa crpsimo koHTpoiute (P<0,01). OOGmwusT Opoii
BJIM3aHHUs B paMeHaTa € TOBUIICH MPH BCHYKHA TPYNH CIPSMO KOHTpPOJIHATA, KaTo TOBA €
CTaTHCTUYECKH 3HAYMMO TIpH rpymnara Tperupana ¢ 10 mi/kr CMFJ (p<0,05).

Moskem na HampaBuM 3akiatoueHuero, ye CMFJ B mo3a 10 mur/kr mposiBsiBa aHKCHOJIUTHYHO-
mo100H e(heKTH, KOUTO C€ CHITPOBOX/IAT OT ITOBHUIIICHA JBUTATETHA AKTHBHOCT.

I'8.11 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. Coopnux ¢ ooxnaou om Hayuonarna rongpepenyusi c
medncoyHapoono yuacmue “Ipupoonu nayku 2020, 2-4.10.2020 2., ep. LLlymen: 50-54.

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) — a
standard 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
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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.

EdexT Ha aHeT0J1 BBPXY YepPHOAPOOHNTE aMMHOTPaHc(epa3n Npy MJIbX0Be ¢ MHAYIUPAH
OT AueTa MeTa00JIUTEeH CHHAPOM

Merabomutaust cunapoMm (MC) e riobaieH 3apaBeH NIPoOJIeM, XapaKTepU3Hpall] Ce CbhC
3aTabCTSBaHe, MHCYJIMHOBA PE3UCTEHTHOCT u xumepToHua. MC mnoBumaBa pHCKa OT
aTepOCKJIEPOTUYHU ChPJCUHO-CHJOBH 3200 IsIBaHUs, 3aXapeH AuadeT TUN 2, XpOHUYHO ObOpeyHO
3a00/iiBaHE W HEAIKOXONHA MacTHa dYepHoapoOHa Oonect (NAFLD). ALT (ananun
amuHoTpancdepaza) u AST (acmaprar amuHOTpaHc(epasa) ca HAASKIHU JACTCPMUHAHTH Ha
yepHOoApoOHaTa (yHKIMA. AHETONBT € apOMaTHO ChEAWHEHHE, KOETO CE Cpella €CTECTBEHO B
eTepUYHUTE Macja OT aHacOH M Kombp. HacTosioro mpoyuBaHe mMmalie 3a Les Ja OLIEHU
cepymuute HuBa Ha AST n ALT npu mrpxoBe ¢ auetnyHo unaynupana MC, Tpetupanu ¢ aHeTo
B HapacTBaIlld KOHIIEHTpamuu. MBXKKHU TurbxoBe Wistar Osixa pasnpenenenu B 5 rpynu (n=10).
I'pynute MS, MS+62.5A, MS+125A, MS+250A nony4yaBaxa AueTa ¢ BUCOKO ChAbpPXKAHUE HA
masnuau 1 ppykroza (HFHF), a konTponnara rpyna (C) — crannaptHa 1abopaTtopHa JUeTa U BOja.
I'pynute MS+62.5A, MS+125A u MS+250A 0Osixa TpeTHpaHH OpPATHO C MAaclieH pa3TBOp Ha
aHeToJN B 103U choTBeTHO 62.5 mg/kg, 125 mg/kg u 250 mg/kg. I'pynu C u MS nomyuaBaxa
CITBHUOTJICJIOBO Macliio (pa3TBopuTell 3a aHero’a). [IpoabimxuTenHocTra Ha jedenuero € 10
cenMulld. PesynraTuTe mMOKa3BaT, 4e JIEUYEHHETO C AaHETOJ NpPEJU3BHUKBA IOBUIIABaHE Ha
CEepyMHHUTE HHMBa Ha yepHOApoOHUTEe amuHoTpaHcdepasu: AST e moBuieH B rpynara MS+62.5A
B cpaBHeHue ¢ MS, a ALT — B rpynure MS+125A u MS+250A B cpaBHenne ¢ MS u C.
3aKJIIOYEHUETO Ha HACTOAIIOTO MPOYYBAHE €, Y€ aHETONBT MOXKE Ja BIOIIM YepHOIpoOHATa
¢byHkus npu aueTnyHo nHAynupadn MC Ha IIbpXoBe.

I'8.12 Eftimov M, Georgieva A, Valcheva-Kuzmanova S. Drug-induced hyperglycemia. Varna
Medical Forum, 2021; 10(2): 164-71.

Drug-induced hyperglycemia is a clinically relevant condition which is often underestimated. At
the same time, it is frequent because many of the widely used drugs may cause it. High blood sugar
levels may damage blood vessels and many organs. The aim of this review was to summarize the
available literature data regarding the hyperglycemic effect of the most widely used drug groups.
Our survey was performed by searching different web-based databases - Google Scholar, PubMed,
etc. We found that the main drug groups, which are involved in cases of hyperglycemia and
induction of diabetes are: some hormonal drugs, immunosuppressants, drugs affecting
cardiovascular system and central neural system (CNS), antimicrobials and antiasthmatic drugs.
Among the hormonal drugs, the most diabetogenic ones appear to be gonadotropin-releasing
hormone agonists and glucocorticosteroids. Among the drugs affecting the cardiovascular system,
thiazide diuretics, some beta blockers and powerful statins are worth mentioning. From drugs
affecting the CNS, antipsychotics are distinguished with the highest risk of hyperglycemia. The
most diabetogenic antimicrobial drugs belong to the groups of antiretroviral (nucleoside analogs
and protease inhibitors) and fluoroquinolones. Beta-2 agonists are the most common
hyperglycemic drugs in the antiasthmatic group. The hyperglycemia induced by all these drugs
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may be due to different mechanisms - decreased insulin secretion and induction of insulin
resistance, stimulation of glycogenolysis and gluconeogenesis in the liver and muscles,
etc. Measures taken to overcome drug-induced hyperglycemia include prescribing medicines at
the lowest risk of causing abnormalities in blood sugar levels, monitoring therapy, use of
antidiabetic drugs such as metformin, and in severe hyperglycemia - even insulin. In conclusion,
drug-induced hyperglycemia is a common problem in clinical practice. Measures are needed to
increase the awareness among physicians about this adverse drug reaction and the ways to avoid
and control it.

JIeKapCTBeHO-I/IH)IyIII/IpaHa XUNIEPIrIIMKEMUA

JlekapCTBeHO-UHIYIIUpAaHATa XHUIEPIIIMKEMHUs € KIMHUYHO 3HAuYuM [podjeM, KOWUTO e
MOJICHSIBAH, HO YECTO CpelmlaH MNpPH MHOXXECTBO OT MIMPOKO H3IMOJI3BAHUTE JIEKapCTBa.
[ToBumennTe HUBa Ha KPhBHATA 3aXap MOTaT Ja MPUYMHAT YBPEKAaHE HA KPHBOHOCHHUTE CHIIOBE
u opranute. Llenta Ha Hactosmms 0030p € na 0000UIM HAIWYHUTE JUTEPATYpHH IaHHU IO
OTHOIICHHE HAa XWIIEPIIIMKEMUYHHS €(PEeKT Ha HaW-4eCTO H3IOJI3BAaHUTE JIGKAPCTBEHU TPYIIH.
[IpoyuBanero Oerie MPOBEIEHO Ype3 ThPCEHE HAa MHPOpPMAIUs B pa3IndHu web Oasupanu 0azu
naaan — Google Scholar, Pub Med u ap. Hamrero mpoy4yBaHe moka3Ba, 4Y¢ OCHOBHUTE KJIacOBE
JIeKapCTBa, ACOIMUPAHM C XWIIEPIJIMKEMHUs W Pa3BUTHE Ha auabeT, ca: HAKOM XOPMOHAIHH
JIeKapCTBa, HWMYHOCYIPECOPH, JIEKapCTBA, TMOBIHMSBAIIM CHPJCYHO-CHIOBATA CHCTEMA U
ueHtpanHata HepBHa cucrema (IJHC), nporuBomukpoOHuM u antuactmatuuHu. Cpen
XOPMOHAJIHUTE JIEKAPCTBA Hal-CUIIHO TMabETOreHHU Ce OKa3BaT arOHWCTHTE Ha MOHAJO0TPOINUH-
OCBOOOXKJaBalllUsl XOPMOH M TJIOKOKOpTHKOcTepouaute. Cpen JiekapcTBaTa, IOBIHSABALIM
Cbp/IEYHO-ChJ0OBAaTa CUCTEMA, CE€ OTKPOsBAT TUA3UJHMUTE JUYPETHULM, HAKOU OeTa-0iokepu U
mouHute ctatuiu. Ot nosnusBamute LIHC ¢ Hali-BUCOK PUCK OT XUIEPIIIMKEMHUS C€ OTIMYaBaT
aHTUIICUXOTUYHMTE JieKapcTBa. Cpell IPOTUBOMUKPOOHUTE JIEKapCTBa Hal-CHIIHO AMa0eTOreHHH
ca AaHTHUPETPOBUPYCHHUTE HYKJICO3WJAHM aHaJIO3M M NPOTEa3HW MHXMOUTOPH, KaKTO U
(byoprpaHuTe XMHOJIOHHU, @ CPEeJl AaHTHACTMATUYHHUTE — OeTa-2 aroOHUCTUTE. XUIEPIIUKEMUYHUS
epeKT Ha Te3M JeKapcTBa ce 00ycliaBi OT paziIMYHU MEXaHM3MHM — HamalleHa CeKpelus Ha
WHCYJIMH, WHAYLIMpaHEe Ha MHCYJIMHOBAa PE3UCTEHTHOCT, CTHUMYJHMpPaHE Ha TJIMKOTE€HOJH3aTa U
IJIIOKOHEOTeHe3aTa B MyCKYJIUTe U YepHUs Jpod u aAp. MepkuTte, NpuiIaraHy 3a MpeoioJisiBaHe Ha
JIeKapCTBEHO-MHIyLIMpaHaTa XUIIEPIIUKEeMUs, BKIIIOYBAT U3MHUCBAaHE HA JEKapCTBa ¢ Hall-MalbK
PUCK Ja TpeIu3BUKAT HAPYIICHWs B KPBHBHO3aXapHUTE HWUBA, MOHHTOPWUHT Ha Tepamwusira,
M3IMOJI3BaHETO Ha aHTHAMA0ETHYHHU JIeKapcTBa Kato metformin, a mpu TeXKa XUNEPIIUKEMUS —
JOpH WHCYIHH. B 3aximroueHue, JieKapcTBEHO-WHAYIMpAaHATa XHUIIEPIIIMKEMHUsI € YeCTO CpelaH
npobJeM B jiedeOHaTa MpaKTHKa U ca HEOOXOIUMH MEPKH 3a MOBHIIABaHE Ha HH)OPMHUPAHOCTTA
3a Ta3u HeXellaHa JIeKapCTBeHa Peaklins, HAYMHHUTE 3a U30ATrBaHETO U KOHTPOJIMPAHETO M.

I'8.13 Eftimov M, Hristova L, Valcheva-Kuzmanova S. A study of the impact of COVID-19 on
morbidity and temporary disability in a construction company for the period 2019-2021. Varna
medical forum, 2023; 12: (online first)

Introduction: The COVID-19 pandemic has affected millions of people around the world. The peak
of the disease in Bulgaria was in the period 2020-2021 and had an impact on all economic sectors.



In construction companies, the pandemic has led to fewer employment opportunities, labor
shortages, and many postponed or suspended projects.

Materials and methods: The data was collected from certificates for temporary disability of workers
in a construction company, with an average listed number of workers between 1317.5 and 1364.5
for a period of three years, from 2019 to 2021. For each year, the total number of primary cases
and lost work days were analyzed, as well as their distribution among the groups of occupational
diseases. The following indicators were calculated: the frequency of sick employees, the frequency
of cases and labor losses due to temporary disability, as well as the frequency of cases and days
with temporary disability for the infectious and parasitic diseases (incl. COVID-19) group.

Results and discussion: During each of the analyzed years, there was a low frequency of registered
ilinesses and labor losses due to temporary disability in the construction company. This means that
the COVID-19 recorded in 2020 and 2021 did not significantly affect these general indicators.
Infectious and parasitic illnesses (including COVID-19) accounted for 17.1% of all reported
disease cases throughout the three-year period and ranked third in the temporary morbidity of the
contingent under investigation. In the group of infectious and parasitic diseases, the most were the
cases of COVID-19 (74 for the entire period). Due to COVID-19, in 2020 and 2021, a high number
of labor loss days were recorded, respectively, 297 and 721.

Conclusions: COVID-19 does not significantly affect the indicators of the frequency of cases and
work losses from all diseases, but it occupies a significant part of the morbidity among infectious
diseases for the period 2019-2021. The introduction of measures against the disease would
decrease the number of cases and, accordingly, labor losses among workers.

IIpoyuBane Ha Biausinnero Ha KOBHU/I-19 BBbpXxy 3a00/ieBaeMOCTTa H BpeMeHHATAa
HepadoToCNOCOOHOCT B CTPOUTEIHA (pupma 3a nepuoaa 2019-2021

VYBoa: [lannemusita or KOBU/I-19 3acerna munuonu nymmu mo cBeta. [IMKbT Ha 3a00/1sIBAaHETO B
benrapus Geme npe3 nepuoga 2020-2021 r. u ToBa Oka3a BIMSHHE HAa BCHYKH CEKTOPU OT
MKOHOMHUKaTa. B CTpOMUTENCTBOTO MaHAEeMUATA JOBEJE 0 MO-MajKO Bb3MOXKHOCTH 3a 3a€TOCT,
HEJIOCTHUT Ha pabOTHA PHbKa U CIUPAHETO WJIU OTIAraHETO Ha MHOXKECTBO MPOEKTH.

Marepuanun u Metonu: M3mon3BaHM ca AaHHUTE OT OOJHMYHHWTE JUCTH Ha paboTeniure B
CTpOHTENHA (UpMa ChC CPEAHOCIUCHUEH cheTaB Mexay 1317,5 u 1364,5 paboTHunm 3a nepuon
oT 3 ronunu - oT 2019 r. go 2021 r. AHanu3upanu ca oOmMUIT Opol Ha MBPBUYHUTE CIIy4au U
JTHHUTE Ha TPYH03aryOH 3a BCsKa TOAWHA, KAKTO U TAXHOTO Pa3MpeNeieHue 1Mo NpoecuOHaTHH
rpymnu 3a0onsaBaHus. MI3uncienn ca: yectorata Ha 0oJieTyBaIuTe pabOTEeIH, YeCTOTa Ha CIIyYauTe
U TpyZno3aryouTe ¢ BpeMEHHa HEpabOTOCIOCOOHOCT, KAKTO M YECTOTaTa Ha CIIydauTe M JTHUTE C
BpeMEeHHa HepaboTocmocoOHOCT 3a rpymna ,,MHpekuno3nu u napasutau 6onectu (Bkia. KOBU/I-
19)*.

Pesynrtatu n o6cexnane: B crpoutennara ¢pupma 3a BCsika OT aHATM3UPAHUTE TOAMHU UMa HUCKA
YecToTa Ha pPEruCTpUpaHd 3a0oisiBaHMs, KaKTO W Ha TpyJao3aryOuTe C BpeMeHHa
HepabotocnocobHocT. ToBa o3HauaBa, ue KOBU/I-19, peructpupan npe3 2020 u 2021 r., He ce €
OTpa3WJl 3HAYMMO Ha Te3W OOIIM TMOKa3aTelu. 3a TPUTOAWIIHHSA TMEpUox WHQPEKINO3HUTE |
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napasutHute 6onectu (Bki. KOBU/I-19) 3aemar 17.1% ot oOuust 6poil caydan perucTpupanu
3a00JIsIBaHMS M ca HA TPETO MICTO BHB BpEMEHHATa 3a00JI€BAEMOCT HA MPOYYBAHHS KOHTUHTEHT.
B rpynara Ha HHQEKIMO3HUTE U Mapa3uTHUTE OonecTr Hail-MHOTO ca caydante Ha KOBUJI-19 -
Te ca 74 3a uemus nepuon. Ilopamu 3abonsBane ot KOBUI-19 mpe3 2020 r. u 2021 1. ¢
perucTpupana BUCOKa Tpy103aryoa Ha IHU, CbOTBETHO 297 u 721 anHu.

N3Boau: KOBU/I-19 He moBnusABa 3HAUMMO TMOKA3aTEIUTE Y€CTOTa HA CIIyYanuTe U TPYA03aryouTe
OT BCHYKM 0OOJecTH, HO 3aeMa 3HA4YUTelIHAa 4acT OT 3a0oyieBaeMOCTTa cpel HMH(MEKIIMO3HUTE
3abomsBanus 3a nepuoaa 2019—2021 r. BeBexkmaneTo Ha MEpKH Cpeliy 3a00JIsIBAaHETO OH JI0BEJIO
710 TIO-MaJIbK OpO# Ciyyau U CbOTBETHO JI0 TO-MAJIKH TPYA03aryou cpes paboTHULIUTE.

I'8.14 Eftimov M, Hristova L, Valcheva-Kuzmanova S. Retrospective analysis of morbidity and
temporary disability in a construction company for the period 2019-2021. Varna medical forum,
2023; 12: (online first)

Introduction: Construction company employees are at a higher risk of work-related diseases and
occupational injuries.

Materials and methods: The data from primary medical examinations performed at a construction
company with an average listed number of 1340 employees for a 3-year period, from 2019 to 2021,
was analyzed. The number of primary cases and lost work days for each year of the period were
presented, distributed according to age groups and occupational disease classes. The indicators of
morbidity and temporary work incapacity were determined and compared with indicative-
normative groups according to Batkis-Lekarev.

Results and discussion: More than 49% of the construction company employees were over 45, and
the morbidity and labor losses in this age group were the highest. There was a low frequency of
registered diseases, a relatively high share of short-term work incapacity, cases of temporary work
incapacity, and labor losses. The average duration of a case was high (over 10 days), and the
relative share of frequent and long-term work incapacity was low in 2020 and 2021, and at an
average level in 2019. Cases under the category ,,Diseases of the musculoskeletal system and
connective tissue” (DMSSCT) accounted for 23.1% of the total number of cases. Leading among
them were the cases due to damage of the intervertebral discs in the lumbar and other segments
with radiculopathy, with a frequency of 17.33 on average for the period. In terms of days of
temporary work incapacity, the group DMSSCT was the leader with 27.8% of all days of temporary
incapacity for work. The majority of labor losses were the result of damage to the intervertebral
discs in the lumbar and other spinal segments due to radiculopathy (405.3 on average over the 3-
year period).

Conclusions: Employees over 45 years of age had the highest morbidity rate during the period
analyzed. The most common occupational diseases they suffered from were those of the
musculoskeletal system and connective tissue. The majority of the cases involved damage to the
intervertebral discs. The introduction and adherence to measures for safe working conditions, along
with the development of an occupational risk assessment program, would definitely help reduce
morbidity and temporary work incapacity in the long run.
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PerpocniekTuBeH aHAJM3 HA 3200/1eBaeMOCTTA M BpeMEeHHATa HePadoTOCIIOCOOHOCT B
crpoutesna ¢pupma 3a nepuoaa 2019-2021

VYBoa: PaGoTHUIIMTE B CTPOUTENHU (PUPMH ca ¢ TIOBUIIEH PUCK OT CBBbP3aHH C TpyZa 3a00JIIBaHUS
U TPYZIOB TPaBMATHU3bM.

Matepuanu u Mmetoau: AHalu3upaHa e HHpopMaIusaTa OT MPEIOCTABEHUTE MbPBUYHU OOJTHUYHU
JIUCTH B CTPpOUTENHA (PUpMa ChC CpeTHOCTUCHYCH cheTaB oT 1340 pabotHuIM 3a nepuoaa ot 2019
r. mo 2021 r. [IpeacraBenu ca OposAT Ha MBPBUYHUTE CIIydad W JHHUTE Ha Tpyao3aryou 3a
CbOTBETHATa TOJIMHA, pa3MpelesieHd IO BB3PACTOBH TIpynu U NpodecHOHATHH KJIacoBe
3abonsBanus. OrmpeneneHu ca  IOKa3aTeauTe Ha  3a00eBaeMOCTTa M BpeMEHHaTa
HepabOTOCIOCOOHOCT U ca CPABHEHU C OPUEHTUPOBBYHO-HOPMATUBHU rpynu 1o barkuc-Jlekapes.

Pesynrartu u o6cexaane: Han 49% ot paboTemure B cTpouTenHara pupma ca BbB Bb3pacToBara
rpyna Haja 45 roAMHM KaTo UMEHHO IPU TAX ca Ha-rosieMH 3a00J1eBaeMOCTTa U TPyA03aryouTe.
C HUCKH CTOWHOCTH ca MOKa3aTeJIUTe YECTOTa Ha PETUCTPUPAHUTE 3200/ IIBaHUSI, OTHOCUTEIICH JIsT
Ha KpaTKOCPOYHA HEpaOOTOCIIOCOOHOCT, YECTOTa Ha CIy4YauTe C BpeMEHHa HepaboTOCTIOCOOHOCT
U yecToTaTa Ha Tpyno3aryoure. CpeqHaTa IpoAbKUTETHOCT HAa €IMH ciiy4ail e Bucoka (Hag 10
JTHH), @ OTHOCUTEIHUSAT [T HA YECTO U ABAT0 OonemyBaniute € HUChK 3a 2020 u 2021 r. u e Ha
cpenno HuBO mpe3 2019 r. Ha mbpBo MsAcTO ca ciiydauTe Ha 0OOJECTH Ha KOCTHO-MYCKYJIHATa
cucteMa u cbenuaurenHata Thkad (BKMCCT) - 23.1% ot obmus Opoit. Bogemu cpen Tax ca
BCJICAICTBUE OT YBpEXJIaHE HAa MEXIYNPEHUICHHUTE JUCKOBE B MOSCHUS U APYTd OTAETU C
paaukysomnarus, ¢ uectora oT 17.33 cpemHo 3a mepuoma. W mpu 1gHUTE Ha BpeMEHHA
Hepaborocnocoonoct Bogemu ca BKMCCT ¢ 27.8% oT BcHYkM JHM Ha BpPEMCHHA
HepaboTtocrocobHocT. Hali-mHOro aHM Ha Tpyao3aryOu ca pes3yiaTrar oOT YBpeXIaHe Ha
MEXIYNPEUUICHHUTE AUCKOBE B MOSICHUS U JIPYru OTAeNu ¢ paaukynonatus - 405.3 cpeaHo 3a
TPUTE TOJUHHU.

M3Boan: Haii-uzpazena e 3aboneBaeMocTTa B rpyrara paOOTHHMIM Haja 45 TOAWHHU, KaTo Haii-
nposiseHn ca BKMCCT, ¢ Hali-MHOTro ciiyyau Ha yBpeX/JaHE Ha MEXAYNPELUIEHHUTE JUCKOBE.
BpBexkaHeTo M cna3BaHETO Ha MEpKU 3a 0e30macHU YCIOBUS Ha TPy M pa3pabOTBAaHETO Ha
mporpamMa 3a OILIEHSBaHE Ha NPOQPEeCcCHOHATHUTE pPHCKOBE OM MOMOTHANO Ja Ce€ HaMalu
3a0071€Ba€MOCTTa U BpeMEHHaTa HEPaOOTOCTIOCOOHOCT.

I'8.15 Markova N, Eftimov M, Valcheva-Kuzmanova S. Cost-effectiveness analysis of active
cosmetic complexes used in the treatment of acne tested in an in vivo efficacy test. Varna medical
forum, 2023; 12: (online first)

Introduction: Acne vulgaris is one of the most common dermatological diseases, affecting about
650 million people worldwide. The development of new anti-acne products is both time- and cost-
consuming. The cost-effectiveness analysis enables an economic evaluation of the resources
invested and the results obtained.

Aim: The aim of the study is to evaluate the cost-effectiveness of seven new active complexes of
natural origin developed for use in cosmetic products for oily and acne-prone skin.



Materials and methods: The active complexes were designated as A, B, C, D, E, F, and G.
Volunteers with a mild to moderate form of acne, between 18 and 60 years of age, applied various
cosmetic products with the active complexes for a period of 2 to 8 weeks. Their skin condition was
assessed by a dermatologist, both at the beginning and at the end of their treatment. A cost-
effectiveness analysis was performed by determining the average cost per unit outcome and
calculating an incremental cost-effectiveness ratio (ICER).

Results: The cost per unit of effect (1% skin condition improvement) in euros was calculated for
each of the active complexes. The calculation was based on the percentage content of the active
ingredient necessary to obtain the maximum effect for the corresponding period of application. The
cost-effectiveness ratio (CER) has the lowest value of 0.0028 EUR for alternative C, that dominates
over the others. The rest of the active complexes are in the following order: B>F>E>G>D >
A. After calculating the ICER, the highest added value was observed when comparing complex A
with C (0.2405 EUR for an additional 1% improvement) and the lowest when comparing F with D
(0.00031 EUR for an additional 1% improvement).

Conclusion: The analysis of the results shows that in a test for in vivo efficacy in acne, the most
“cost-effective” solution is active complex C (based on avocado oil). According to the cost-
effectiveness analysis, it could be considered a cost-effective alternative to the other active
complexes.

AHaau3 pa?pOL['e(l)eKTl/lBHOCT Ha aKTUBHHU KO3METHYHHU KOMIIJICKCH 3a JICUYCHHUE HA aKHeE,
TeCTBAHU B HH BUBO TECT 3a e(l)I/IKaCHOCT

VBoxa: Akne Bynrapuc (acne vulgaris) € e1HO OT Haif-pa3npoCTpaHEHUTE JEPMATOIOTUYHH 32007151~
BaHUs, 3acArailo okono 650 MunroHa aymu no cBera. Ch3aBaHETO Ha €IUH HOB MIPOAYKT CPEIy
aKHE € CBBbP3aHO C MHOTO BpeMe M pa3xoan. AHAIU3BT Pa3Xxo/1-e(eKTHBHOCT JaBa B3MOXKHOCT 32
MKOHOMMYECKA OIICHKA Ha BIIO’KEHUTE PECYPCH U MOCTUTHATUTE PE3yNITaTH.

en: [{enTa Ha MPOYYBAHETO € J1a CE CPABHAT M0 aHAJIU3a Pa3X01-€PEKTUBHOCT CEJIEM HOBHU aKTHB-
HU KOMIUIEKCH OT MPHUPOJACH MPOU3XO0M, pa3pabOTeHU 3a BIaraHe B KO3METHYHM MPOIYKTH 3a
Ma3Ha M MPepasoyio’keHa KbM aKHE KOXKa.

Marepuanu u Metoau: AKTUBHUTE KOMIUIEKCH ca oOo3Hauenu kato A, B, C, D, E, F u G.
Jlo6poBouny ¢ jeka 10 yMmepeHa (popma Ha akHe, Ha Bb3pacT Mexay 18 u 60 roauHu, mpuiaarar ot
2 1o 8 cenMUIIM KO3METHMYHHU MPOJAYKTH C aKTUBHUTE KOMIUIEKCH. B HawamoTo m B Kpas Ha
TPETUPAHETO CHCTOSHUETO HA KOXKaTa € OLEHEHO OT JAepMarosor. M3BbpliueH € aHanus pa3xof-
e(eKTUBHOCT, KaTo € ONpeJleeH CpeHuAT pa3xoA 3a eauHuna pesynrar (CER) u e uzuucieHo
MHKpPEMEHTAJIHO choTHOIIeHue pasxoz/edexruBHoct (ICER).

Pesynratu: Pa3xonsT 3a eaununa edext (1% nonoOpsiBaHe Ha CHCTOSHUETO) B €BPO € U3YHUCIIEH
3a BCEKU OT aKTUBHUTE KOMILUIEKCH Bb3 OCHOBA Ha MPOLEHTHOTO Ch/IbpKaHHE Ha aKTUBHATA ChC-
TaBKa, HE00X0/AMMa 3a TOJIy4aBaHE HAa MaKCUMalieH e(eKT, 32 ChOTBETHHS NEpUO]] Ha MPHUIIOXKe-
Hue. CpoTtHoueHuero pasxon-epextuBHocT (CER) e ¢ nHaif-Hucka croiiHoct 0.0028 EUR 3a
antepHaTuBa C ¥ TS TOMUHUPA HAJ OCTAHAINTE, CJIE/IBaHA OT OCTAHAJINTE aKTUBHU KOMIUIEKCH B
cnennus mopsiabk: B>F>E>G>D>A. Cnen uzuncnsasane Ha ICER Hali-Bucoka qo6aBeHa CTOMHOCT
ce HaOmogaBa npH cpaBHsBaHe Ha komruiekcure A u C - 0,2405 EUR 3a pombnnuteneH %



nonoOpenne, a Hal-HHCcKa - npu cpaBHsBane Ha F ¢ D (0,00031 EUR 3a mombaauteneH %
nogoOpeHue).

3axioueHne: AHAIM3BT HA PE3yATATUTE TOKa3Ba, Y€ B TECT 3a WH BUBO €(UKACHOCT MPHU aKHE
Hail-e()eKTUBHO peIIeHue CHpsSMO paszxoja € akTuBeH komiuiekc C (Ha 6a3ara Ha Macio OT
aBokano). Criopen aHanm3a pa3xol-e(eKTUBHOCT TOW OM MOTBJI Ja Ce CMATAa 3a CTOWHOCTHO
e(beKTI/IBHa AJITCPHATHUBA CIIPAMO OCTAHAJIIMTC aKTUBHU KOMILJICKCH.

[Iba1HOTEKCTOBY MYOJIMKALMY B HAYYHU CIIMCAHUSA U COOPHMLM, U3BbH MUHUMAJTHUTE
HAYKOMETPUYHM U3MCKBAHMS 32 3aeMaHe Ha A/l ,,qomeHT*

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;53(3): 31-6.

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
AMEF] at doses of 2.5 mL/kg, 5 mL/kg, and 10 mL/kg, 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 30 th min and 1st, 2 nd, 3rd, 4 th, 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.

EdexT Ha mioaoB cok ot Aronia melanocarpa Bbpxy HHIyIMpaH 0T KapareHaH 0TOK Ha
Jiana npM nJbXoBe ¢ MeTa0oIuTeH CHHAPOM

BBBEJIEHUE: XpoHUYHOTO HUCKOCTENEHHO BB3MAJICHUE UTPA€ KPUTUYHA POJIS B TaTOreHe3aTa
Ha merabonutaus cunapom (MC). ITnomosere Ha Aronia melanocarpa ca 6oratu Ha OHOIOTHYHO



AKTUBHH CBCIHUHCHUA - HOJ'II/I(beHOJ'II/I, KOHUTO MPHUTEKaBaT pas3JIMdYHU II0JI3M 3a 3ApaBEToO,
BKIIFOYUTCIHO IPOTHUBOBB3MAIUTCIIHO HeﬁCTBHe.

IIEJI: Ilenta Ha ToBa MpOydYBaHE € Ja OlleHU edeKkTa Ha OoraTus Ha MOIUPEHOIH TI0JJ0B COK OT
Aronia melanocarpa (AMFJ) Bbpxy HHIYLUPAHO OT KapareHaH OCTPO BB3MAJICHHE MPU TUIBXOBE
¢ uHaynupas ot auera MC.

MATEPUAJIM 1 METO/IM: B ekcniepuMmeHTa ca BKJIIOYEHH YETUPUNIECET MBXKKU IIHXOBE
Wistar. Te 6sxa pasnpenencau B 4 rpymnu: MS, MS+AMFJ2.5, MS+AMFJ5 u MS+AMFJ10,
BCHUYKHU TOJTy4yaBalll JUETa C BUCOKO ChAbP)KaHME HAa Ma3HUHU U PpykTo3a u 10% dpykrosa B
nuTeiHara Boja B npoabibkenue Ha 10 ceamuiu. MS rpymnara city»ku KaTo KOHTPOJIa U C€ TPETUpa
€XKEHEBHO C JECTUJIMPAaHA BOJA NEpOpaliHO, J0KaTo Apyrute rpynu noaydasatr AMFJ B no3u
cpotBeTHO 2,5 mL/kg, 5 mL/kg u 10 mL/kg. B kpast Ha ekciepuMeHTa KapareHaH ce WHKEKTUPa
B JIsIBaTa 3aJHa Jiara, 3a Ja ce MpeAu3BUKa OCTPO Bb3majgeHne. OTOKBT Ha jarara Oerie OIeHEeH C
metTu3mMoMersp Ha 30-ta MuHyTa U 1-BH, 2-pH, 3-TH, 4-TH U 5-TU Yac clie]] UHKEKTUPAHETO.

PE3VIITATU: B rpynara ¢ MS, npeau3BuKaHUAT OT KapareHaH OTOK Ha jlanaTa ce yBeJIM4YaBa
MIOCTENEHHO C BPEMETO, JIOCTUIailku Hail-BUCOKaTa CTOMHOCT Ha 5-usa yac. HamansBane mpe3
uenusi 5-4acoB mepuoj ce HaOmoaaBa npu rpynure, Tpetupanu ¢ AMFJ, kato edekTsT e Haii-
U3pa3eH U cTatucTudecku 3HauuM B rpynara MS+AMFIJS nHa 2-pus u 3-tus yac.

3AKJIFOUEHUE: Tperupaneto ¢ mwionoB cok Ha Aronia melanocarpa npu mrsxose ¢ MC Bonu
JI0 HAMAJISIBAHE HAa UHAYLIMPAHOTO OT KapareHaH Bb3MAJICHUE Ha JianaTa. [ [poTHBOBB3NANUTETHUAT
e(heKT MOoXKe Ja ce IbDKK Ha nmojudenonute B AMFEJ.

Rafailova E, Gancheva S, Eftimov M, Reyzov M, Moneva K, Todorova M, Zhelyazkova-Savova
M, Valcheva-Kuzmanova S. Effect of anethole on visceral obesity and serum triglycerides and
cholesterol levels in rats on a high-calorie diet. Varna medical forum, 2021; 10(3): 27-32.

Obesity is a disorder of high prevalence and social significance. Anethole is an aromatic compound
found in anise and fennel essential oils. It produces antioxidant, anti-inflammatory and other
beneficial effects. The aim of this study was to evaluate the effect of anethole, administered in
increasing concentrations, on visceral adiposity and serum lipids in rats on a high-calorie diet
(HCD). Fifty male Wistar rats were allocated into 5 groups: control, HCD, HCD+62.5A,
HCD+125A, and HCD+250A. The HCD groups received a high-fat high-fructose diet and 10%
fructose solution, and the control group received a standard laboratory diet and tap water. The
HCD+62.5A, HCD+125A, and HCD+250A groups were treated daily orally with anethole
dissolved in sunflower oil in a volume of 3 mL/kg at doses of 62.5 mg/kg, 125 mg/kg, and 250
mg/kg, respectively. The control and HCD groups received the solvent in the same volume and
route of administration. The duration of the experiment was 10 weeks. At its end, blood samples
were taken for biochemical tests and visceral adipose tissue was weighed. The results were
analyzed by one-way ANOVA followed by Dunnett’s post-test with the statistical program
GraphPad Prism 5.0. The visceral obesity index was significantly increased (p<0.05) in all groups
receiving HCD except for HCD+250A. There was no significant increase in plasma triglycerides
and cholesterol in the HCD group compared to the control one. Anethole treatment did not change
significantly the triglyceride and cholesterol levels compared to these of the HCD group. Anethole



treatment affected beneficially the development of visceral obesity and did not change significantly
serum triglyceride and cholesterol levels in rats receiving a high-calorie diet.

EdexT Ha aHeToJ1a BbPXY BUCLHEPATHOTO 3aT.IbCTSIBAHE U CEPYMHHUTE HUBA HA
TPUTJTHIEPHUIN U X0J1eCTEPOJI NPH ILTBX0BE HA BUCOKOKAJIOPUYHA JHeTa

3aTabCTSBAHETO € HApPYIIEHUE C BUCOKA YECTOTa M COLMAIHA 3HAYMMOCT. AHETOIBT € apOMaTHO
ChEJMHEHUE, KOETO CE OTKpMBA B CbCTaBa Ha €TEPUUYHHUTE Macja OT aHacoH U Kombp. Toil
MpUTEKaBa AHTUOKCHJIAHTHU, IPOTHBOBB3MAINTEIHU U Ipyru OnaronpustHu edexru. Llenta Ha
U3CJIEIBAHETO € J1a Ce OLIEHU e(DeKTHT Ha aHETOJIa, IPUJIaraH B HapacTBAIK KOHLEHTPAIUU, BBPXY
BUCLIEPAJIHOTO 3aTJIBCTABAHE U CEPYMHMTE JIMIIMIM IPU IUTbXOBE Ha BUCOKOKAJOPUYHA JUETA
(BKII). U3cnenBaneto e npoeaeHO Bbpxy S0 Mbxkku Wistar Turbxa, pa3npeiesieHd B 5 TpyIu:
koutpona, BKJl, BKJ+62.5A, BK/+125A, BKJ/+250A. BK]l rpymnure ca mnpuemaiu
BUCOKOKajopuuHa nueta u 10%-eH pa3TBop Ha (PpykTo3a, a KOHTPOJIHATA Ipyla — CTaHJapTHA
nmaboparopHa muera W nureiHa Boma. ['pymu BKJ[+62.5A, BKJ+125A u BKI+250A ca
TPETUPAHU BCEKHIHEBHO IEPOPAITHO C aHETOJI, pa3TBOPEH B CI'BHUYOIIIENOBO 0J1n0 B 00eM 3 ml/kg,
B 71031 chOTBETHO 62.5 mg/kg, 125 mg/kg u 250 mg/kg. I'pynu kontpona u BK/] ca momyuaBanu
pa3TBOPUTEIIS B ChIIUSA 00€M M BT Ha MpuiiokeHue. [IpoabiokurenHocTTa Ha ekcrepuMenTa e 10
CE/IMHUIIY, CJIE/l KOETO € B3eTa KPbB 32 OMOXMMHUYHHU U3CJIEBAHUS U € MIPETErjieHa BUCIepaIHaTa
MacTHa ThKaH. Pe3ynratute ca aHaiu3upaHu ¢ eAHO(pAKTOpeH BapualMoHeH aHanu3 (One-way
ANOVA), nociensan ot moct TecT Ha Dunnett cbe ctatuctudeckara nporpama GraphPad Prism
5.0. BapuanoHHUST aHaIM3 yCTAaHOBSBA, Y€ MHJIEKCHT Ha BUCLIEpAIHATa MACTHA ThKaH € 3HAaYUMO
nosuiieH (p<0.05) BbB Bcuuku rpynu, noayyasamu BK/I ¢ uzkimtouenue na BKJ[+250A. B rpyna
BKJ] HsMa 3HauuMO NOBHIIABAHE Ha IUIA3MEHUTE TPUIIMLEPUIUM U XOJECTEpPOd CHPSIMO
KOHTpoziara. TpeTupaHero ¢ aHETON HE IMPOMEHS 3HAYMMO HHBATa HA TPUMNIMLEPUAUTE U
XoJjiecTepoiia B cpaBHeHUe ¢ Te3u Ha rpyna BK/I. TpeTupaneTo ¢ aHeToJ MoBIMsABa O1aronpusTHO
BUCIIEPAITHOTO 3aTIBCTSIBAHE U HAMA 3HAYNM €(EeKT BbPXY CEPYMHUTE HUBA HA TPUTIHUIICPHIUTE
U XO0JlecTepoJia MpH IUTbXOBE, M0JTyyaBallld BUCOKOKAJIOpUYHA JHETa.



