Pe3sromeTa
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I'7.1. Reyzov M, Novakovic M, Tesevic V, Georgieva A, Eftimov M, Todorova
M, Valcheva-Kuzmanova S. The flavonoid fustin exerts anti-inflammatory
effect in a model of carrageenan-induced paw oedema. Acta Alimentaria 2023;
52(1):155-62.

Carrageenan-induced paw oedema is a widely used model of acute inflammation. The objective
of this study was to assess the effect of the flavonoid fustin on carrageenan-induced acute paw
inflammation in rats. Thirty male Wistar rats were distributed equally between three groups —
control, F10, and F20. In the course of 1 week, animals were treated once daily by intragastric
gavage as follows: control group — with distilled water (10 mL/kg) containing 50 pL. Tween 80;
groups F10 and F20 — with 10 mL/kg suspensions containing fustin in two doses (10 mg/kg and
20 mg/kg, respectively) and 50 uL. Tween 80. After the treatment period, carrageenan was
injected in the left hind paw and paw oedema was evaluated 0, 30, 60, 120, 180, 240, and 300
min after the injection using a plethysmometer. In the control group, paw oedema increased
gradually and peaked at the 180th minute. Fustin treatment reduced the oedema in all time
intervals and the effect was significant on the 30th and 60th minute after the injection. The
present study indicated that fustin could suppress acute inflammation.

Keywords: fustin, anti-inflammatory, carrageenan, paw, oedema, rats

PeiizoB M, HoBakoBuu M, TemeBuu B, I'eoprueBa A, E¢Ttumon M, TogopoBa
M, BbiaueBa-Ky3manosa C. ®j1aBoHOMABT PyCTHH 1eMOHCTPHpPA
NMPOTHBOBB3NAJNTE/IEH e(peKT B MOIeJ HA KapareHAH-UHAYIHPAH OTOK HA
aamata. Acta Alimentaria 2023; 52(1):155-62.

KaparenaH-uHIynupaHusAT OTOK Ha JiaraTa € IMUPOKO U3IOJI3BaH KUBOTHHCKH MOJIEN Ha OCTPO
BBb3naneHue. llenra Ha HACTOAIOTO U3CIIEBAHE € Jla ce OLleHH edekTa Ha (praBoHOUa PYCTUH B
MOJIeJI Ha KapareHaH-uHAYIIMPAHO OCTPO BB3MAJICHHUE Ha Jlararta MpH rbxoBe. 30 MBXKH ITbXa
nopona Wistar 0sixa pasnpezieneHs HOpaBHO B TpH Ipynu — KoHTponHa, F10 u F20. B
MPOABKEHHE Ha €THA CEIMHULIA )KUBOTHUTE O0s1Xa TPETHUPAHU BCEKUHEBHO UPE3 OporacTpajieH
JaBaX ChC CIICMHHUTE BEIlleCTBA: KOHTPOJIHATA Tpymna — ¢ aectunupana soza (10 mL/kg),
ceabpkamma u 50 uL Tween 80; rpymnu F10 u F20 — ¢ 10 mL/kg cycrieHsus Ha GpycTHH B [Be
pazmuunn 1o3u (10 mg/kg u 20 mg/kg), ceappxama u 50 L Tween 80. B kpas Ha neproaa Ha
TpeTUpaHe KapareHaH Oellle MH)KEKTUPaH B JIiBaTa 3aJ{Ha jiarna u OTOKbT Oerle uzmepeH ciuen 0,
30, 60, 120, 180, 240 u 300 min upe3 MICTH3MOMETHP. [IpH )KUBOTHUTE OT KOHTPOJIHATA TPyMa
OTOKBT HapacTBallle HeNMPEKbCHATO, ¢ MakcumyM ciien 180 min. Tlperpetupanero ¢ hpycTuH
HaMaJii OTOKa IIPU BCUYKHU BPEMEBU MHTEPBAJIM, KATO CTAaTUCTUYECKA 3HAUMMOCT Oele
nocturHara 30 u 60 min ciex nHxKekTHUpaHeTo. HactosimuTe pe3yaTaTtu npeanosarar, ue GycTiH
MOXe€ Ja TIOTHCHE OCTPOTO BB3MAJICHHE.

KirouoBu nymu: QpycTrH, NpOTHBOBB3MAIUTEIHO, KapareHaH, jamna, OTOK, IUTbXOBE



I'7.2. Georgieva A, Todorova M, Eftimov M, Kuzmanov K, Valcheva-
Kuzmanova S. Behavioral effects of Aronia melanocarpa fruit juice in a rat
model of ovariectomy-induced estrogen deficit. Folia Medica 2022; 64(6):975-
981.

Introduction: The ovariectomized rat is a model used to mimic the changes in female organism
during menopause. Aronia melanocarpa fruit juice (AMFJ) is extremely rich in phenolic
substances (procyanidins, flavonoids and phenolic acids).

Aim: The present study aimed to evaluate the effects of AMFJ on rat behavior in a model of
ovariectomy-induced estrogen deficit.

Materials and methods: Four groups of female Wistar rats were used, each consisting of 14
animals — sham operated (SO), ovariectomized (OVX), OVX+AMEFJ5, and OVX+AMFJ10.
After two-week recovery from the operation, three-month oral treatment was performed with
distilled water for the SO and OVX groups, and AMFJ at doses of 5 ml/kg and 10 ml/kg for the
OVX+AMFJ5 and OVX+AMFJ10 groups, respectively. Then, behavioral tests were conducted.
Locomotor activity was assessed using the open field test (OFT). Anxiety was evaluated in the
OFT, elevated plus-maze test and social interaction test. Depressive behavior was assessed in the
forced swim test. Thermal pain sensitivity was measured in the hot plate test.

Results: OV X rats showed increased anxiety, depressive behavior and pain sensitivity in
comparison with SO animals. Compared to OV X rats, anxiety, depressive behavior, and pain
sensitivity of AMFJ-treated animals were decreased. Locomotor activity of AMFJ-treated rats
was reduced in comparison with both SO and OV X animals, probably due to the sedative effect
of the juice.

Conclusions: AMFJ was able to antagonize the negative impact of the estrogen deficit on rat
behavior (anxiety, depression, pain sensitivity), probably due to the biological activity of its
polyphenolic ingredients.

Keywords: anxiety, Aronia melanocarpa, depression, ovariectomized rats, pain

I'eopruesa A, Tonoposa M, E¢pTumos M, Kysmanos K, Boi1ueBa-Ky3smanosa
C. lloBenenvecku epekTH HA IJI0A0B COK OT Aronia melanocarpa B moaes Ha

OBapPHEKTOMMSI-MHAYIIMPAH ecTporeHeH nepuuuT npu mrnxose. Folia Medica
2022; 64(6):975-981.

BbBeaenue: OBapueKTOMHUATA € YECTO U3IOJI3BAH KUBOTUHCKH MOJIEN, YII0100sBaIl TPOMEHHUTE
B JKCHCKUsI OPraHU3bM B IepHo/ia Ha MeHomay3a. [InomoBust cok or Aronia melanocarpa
(TICAM) e u3KITFOUUTETHO OOTaT Ha MONU(EHOIHH CheMHEHHs (TIPOLMaHUANHH, (JIABOHOUIH U
(EHOHU KUCEITUHH).

Hea: Hacrosmoro n3cnensane nma 3a mein ga oneru egpexkrure Ha [ICAM BbpXy OBEACHUETO B
MOJIe]l Ha OBapUEKTOMUSA-UHAYIUPAH €CTPOT€HEH AEPUIUT MPH ILIHXOBE.

Marepuasiu u MeToau: bsixa M3Mon3BaHl YeTUPH TPYITH JKEHCKH TUTbX0Be moposa Wistar,
CBCTOSIH ce OT 1Mo 14 sxuBoTHH — panmmBo onepupanu (PO), opapuekromupanu (OB),
OB+IICAMS u OB+IICAM10. TpetupaneTo Ha )KUBOTHHUTE 3aIT0OYHA 2 CSMHUITH CIIS]T
orneparusaTa u npoabyiku 3 mecena. ['pynure @O u OB nony4aBaxa gecrunupana Boaa 10



ml/kg, a OB+IICAMS u OB+IICAM10 — [ICAM B no3u crorBetHO 5 ml/kg u 10 ml/kg. B kpas
Ha repuoja 0sixa MpoBeICHH OBEICHYECKH TECTOBE. J[BUraTeIHaTa akTHBHOCT O€Ile OllCHEeHa
ype3 Tect otkpuTto mnoste (open field test). TpeBoxxuocTTa Oetiie oneneHa B OF T, TecT moBaurHat
KPBCTOCAH JIAOUPHHT U TECT 32 COI[MAIHO B3aUMOJIeHicTBHE. J[enpecuBHOTO NIOBEIeHHE Oerie
M3CJIC/IBAHO B TECTA 3a MPUHYIUTEIHO IUTyBaHe. YyBCTBUTEIHOCTTA KbM 0OJIKa Oellle oleHeHa
MOCPEACTBOM TECT ropelia mioya.

Pe3yararu: OBaprHeKTOMUPAHHUTE ILUTBXOBE IEMOHCTPUPAT YBEIUUCHA TPEBOKHOCT, JICIPECUBHO
MOBE/ICHUE U CBPBXUYYBCTBUTEIHOCT KbM O0Jika B cpaBHeHHE ¢ DO. [IpH )KUBOTHUTE, TPETUPAHH
¢ [ICAM, ce ycraHOoBHXa HamMaJeHa TPEBOKHOCT, JACTIPECHBHO MMOBECHUE U HaMaJIeHa OOJIKOBa
YyBCTBUTEIHOCT B cpaBHeHUe ¢ rpymnata OB. /[BuratenHara akTHBHOCT IIPH ILTbXOBETE,
tpetupanu ¢ [ICAM, Gemie Hamanena B cpaHenue ¢ @O u OB, BeposTHO mOpaayu ceaaTuBeH
edexT.

H3Boau: [ICAM cbyms a peIOTBPATH HETraTHBHOTO BB3/ICHCTBHE HA €CTPOTCHHUS TCHHUIIUT
BBPXY [MOBEJCHUETO Ha ITbXOBETE (TPEBOKHOCT, JCHpecHs, 00JKOBA CBPhXUyBCTBUTEIHOCT)
BEPOSITHO MIOCPEICTBOM JICHCTBUETO HA MOJU(PEHOTHUTE ChETUHEHUS B ChCTaBa CH.

KarwuoBu nymu: TpeBoskHocT, Aronia melanocarpa, aenpecusi, 0BapueKTOMUPaHH ILTbXOBE,
Oonka

I'7.3. Georgieva A, Todorova M, Eftimov M, Kuzmanova V, Kuzmanov A,
Kuzmanov K, Vlaskovska M, Valcheva-Kuzmanova S. Effects of chlorogenic
acid on behavior and metabolism in ovariectomized rats. Farmacia 2022;
70(1):54-8.

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 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 estrogen deficit (anxiety and depressive behavior,
increased pain sensitivity and decreased BMD) and did not affect others (increased fat
accumulation and elevated cholesterol levels).

Keywords: chlorogenic acid, ovariectomy, rats



I'eopruesa A, Tonopoa M, E¢pTtumos M, Ky3zmanosa B, Ky3manos A,
Ky3manos K, Biackoscka M, BoiiueBa-Ky3manoBa C. Edextn Ha
XJIOPOT€HOBA KHCEJMHA BbPXY NOBeIeHUETO U MeTa00JIu3Ma pu
oBapHeKTOMHMpPaHHU IIbXoBe. Farmacia 2022; 70(1):54-8.

[lenTa Ha HACTOSAIOTO U3CIIEBAHE € J]a Ce U3BBPIIN KOMILICKCHA OlIEHKA Ha edeKTa Ha
xyioporenoBa kucennna (XK) Bbpxy nmoBeieHUETO, TUIMUAHNS METab0IN3bM U KOCTHATA
muHepaiaHa rbTHOCT (KMIT) B Mmozen Ha oBapuektomus (OB) npu murbxoBe. JKeHckH rbxoBe
mopoja Wistar 6sixa pazaenenu B 3 rpymu mo 14 sxuBotHu — ¢anmmBo onepupanu (PO), OB u
OB, tpetupanu ¢ XK. Tpu mecena cien onepanusta MoBeICHUETO HA KUBOTHHUTE Oere
M3CIIeIBAHO TTOCPEACTBOM TecT OTKpHTO Toje (open field test, OFT), Tect moBAUTrHAT KPbCTOCAH
nabupunT (elevated pus-maze test, EPM), Tect 3a connanno B3anmoeicTBue (social interaction
test, SIT), npuryaurenHo miyBane (forced swim test, FST), u Tect ropema moua (hot plate test,
HPT). bsxa u3mepenn Ha/iJTaBaHETO HA TEIJIO U TEryiata Ha o0Iara U peTPOIepUTOHEATHA
MacTHa ThKaH, CEpyMHaTa KOHIIEHTPAIXS Ha 00N XOJIECTEPOJI, KAKTO U KOCTHATA MUHEPATHA
mwrpTHOCT (KMII) Ha 6eapena koct. XK cbyMms 1a mogo0pu HIKOM OT HETaTUBHUTE MTOCIIEIULIN
OT eCTPOreHHUs AeHUIUT (TPEBOKHO U JICIIPECUBHO MOBEICHHE, YBEIMUCHA YYBCTBUTCIHOCT
KkbM OoJika u HamaneHa KMII), Ho He moBius Ha ApyrH (YBEIUYEHO HATPYIIBAHE HA MA3HUHH U
MOBHIIICHH HUBA HA XOJIECTEPOII).

Kiro4oBu 1yMu: XJIOpOT€HOBA KUCEIIMHA, OBAPUEKTOMHUS, IUTHXOBE

I'7.4. 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 behavior, 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 behavioural 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.
Keywords: anxiety, depression, obesity, ovariectomy, rats

I'eopruesa A, Eptumos M, Togoposa M, Ky3manosa B, Ky3maHos A,
Ky3smanos K, Baackoscka M, BoaiueBa-Ky3smanoBa C. Edexkrn Ha
OBAPHEKTOMHSI-MHAYUHPAH eCTPOreHeH AeUuIUT NPH ILIbX0BE BHPXY
NOBeIeHUETO, JUNNIHNA MeTa00JN3bM, Bb31aJIEeHHETO, KOCTHATA MUHEPAJIHA
ILTBTHOCT M KocTHaTa odoMsiHa. Folia medica 2021; 63(3):385-391.

Heux: llenTa Ha HACTOSIIIOTO U3CIIEIBAHE € J]a C€ U3BBPIIM KOMIUIEKCHA OI[CHKA Ha TIOBEJCHUETO,
JUIHTHSE METa00JIM3bM, BB3MAJICHUETO U KOCTHATa OOMSIHA ITPH OBAPUEKTOMUPAHU TLTHXOBE,
MOJIEJT, M3M0JI3BaH 32 YIOoA00sIBaHE Ha MOCTMEHOIIAY3aTHUTE KIMHUYHUTE IIPOMEHHU.
Marepuaju u Mmetoau: XKerncku mwrpxose nmoposaa Wistar 6sixa paszesnenu B 2 rpymu mo 16
*uBOTHU: anmBo onepupanu (PO) u oBapuekromupanu (OB). Tpu Meceria ciies oneparusra
Osixa MPOBEJCHH CEPUs OT MOBEAEHYECKH TECTOBE — TecT OTKpHTO moste (open field test, OFT),
TECT MOBAUTHAT KpbcTocaH JabupuHT (elevated pus-maze test, EPM), tect 3a conunanto
B3aumozeiictue (Social interaction test, SIT), npunyaurenno miysane (forced swim test, FST),
u tect ropena miova (hot plate test, HPT). Cien npukirouBaHe Ha eKCliepuMeHTa 0sxa
M3MEPEHHU HaJJIaBaHETO Ha TETJIO U TerjiaTa Ha 00IaTa U peTpoIepUTOHeaTHa MACTHA ThKaH,
KaKTO M CepyMHaTa KOHIIeHTpalus Ha tunuad. HusaTta na tumor necrosis factor alpha (TNF-
alpha) u anxanna gocdaraza (ALP) 6sixa u3M0I3BaHN CHOTBETHO 32 OI[CHKA Ha BH3MAJICHUETO U
kocTHUs MeTabonu3bM. KoctHata munepanHa mirbTHOCT (KMIT) Getre uamepena mocpencTBom
JIBOMHOEHEpruitHa peHTreHoBa a0COpOIIMOMETPHSL.

Pesysararu: OBapreKTOMUpaHUTE TUTHXOBE HE TIOKa3axa 3HAYUMH MTOBEICHYECKH TIPOMEHH B
tectoBeTe OFT u EPM. Bpemero 3a connanno B3anmozpeiictue B SIT Gerre CkbceHO, a BpeMETO
Ha HenoABMKHOCT B FST — yabmkeno. Te3u mpoMeHn coyaT pa3BUTHE HA TPEBOKHOCT U
nenpecus. OBapuEKTOMUPAHUTE ITBXOBE MOKa3axa IMO-HUCHK Mpar Ha 00JIKaTa, O-TOJISIMO
Ha/IJaBaHe Ha TErJIo, ToBeYe 00IIa U peTpONepUTOHeaTHAa MaCTHA ThKaH, KaKTO W TIOBUIIICHA
WHJIEKCH 00I11a MacTHa ThKaH/TEJIECHO TEIJIO U PETPOTIEPUTOHEATHA MAaCTHA ThKaH/TEIECHO
terno. Cepymuute HuBa Ha xonectepos, ALP u TNF-alpha 0B Ta3u rpymna cbiio 6sxa 3HaYUUMO
nosumiend. KMII Ha Geapenata koct Oelire Jieko HaMaleHa, 6e3 cTaTUCTUYeCcKa 3HAUUMOCT .
N3Boau: EcTporeHHUAT AePUIUT Y OBAPHEKTOMUPAHUTE IIIHXOBE JIOBEAE 10 JETpPecus,
TPEBOXKHOCT, XUIIEPAIITe3Usl, 3aTIbCTABAHE, TUCITUIHIASMHUS U Bh3MaJICHUE, TPEIX 0K AN
3HaynMuTe npoMenu B KMIT.

KirouoBu 1yMu: TpEeBOXKHOCT, JENpeCcHsi, 3aTTbCTABaHE, OBAPUEKTOMHS, IITHXOBE



I'7.5. Valcheva-Kuzmanova S, Denev P, Eftimov M, Georgieva A, Kuzmanova
V, Kuzmanov A, Kuzmanov K, Tzaneva M. Protective effect 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 AMAV, 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.

Keywords: Aronia melanocarpa fruit juice, Rosa canina, Alchemilla vulgaris, Indomethacin,
gastric ulceration, rats

BbaueBa-Ky3smanosa C, /lenes II, Eptumo M, I'eopruesa A, Kysmanosa B,
Ky3smanoB A, Ky3manos K, IlaneBa M. [IporekTuBHU edeKTH HA COKOBE OT
Aronia melanocarpa, u3moJi3BaHa CaMOCTOSITEJTHO HJIM B KOMOMHAIMS C
excrpakTu ot Rosa canina mim Alchemilla vulgaris B moes Ha nungomMeTanuH-
WHIYIHpPaHa cTOMAIIHA si3Ba npH mrsxoBe. Food and chemical toxicology,
2019; 132:110739.

LlenTa Ha HACTOSIIOTO M3CIEBAHE € [a ce mpoyyar edekTuTe Ha YeTupu Oazupanu Ha Aronia
melanocarpa miuogoBu coka B MOJIEN Ha MHAOMETAI[MH-HHIYIIMPaHa CTOMAIIIHA S3Ba MIPH
TUTBXOBE.

bsixa n3nonsBanu cinequure cokoBe: AM1 u AM2 (mmpou3BeieHH OT II0J0BE HA apOHHS
cbotBeTHO 1ipH 20 °C u 60 °C), AMRC (cmec ot AM2 u exctpakt ot Rosa canina) u AMAV
(cok ot aponus ¢ nobasena Alchemilla vulgaris). bsixa u3mnon3BaHu MBXKH TUTHXOBE MOPOJIa
Wistar. Beeku ot cokoBete Oetire npuioxeH B 103a 10 ml/kg B mpoabmkenue Ha 10 qHH.
Indomethacin (30 mg/kg) Gemie uHKeKTHPaH MOAKOXKHO U cief 4 h 0sxa u3cnenBaHu
MPOMEHHUTE.



Indomethacin npean3Buka TexKa IeCTPYKIHS Ha CTOMAIIIHATA MYKO03a, IOBHUIIN CKCIPECHUITa Ha
Bax u nonmwkwu ta3u Ha Bcl-2, npenu3suka 3acuiiBaHe Ha JIHMITUAHATA TIEPOKCHIAINS U CI1a00
NOBUIIIEHKHE Ha cToMantHuTe HUBa Ha PGE2. [IperepeTnpaHeTo ¢ mioJ0BUTE COKOBE ChyMs J1a
penynupa TeXecTTa Ha npean3BrkanuTe ot indomethacin cromariiHu si3BU 1 Jia IPeI0TBpaTh
arornrTo3ara  JJMIUIHATa epokcunamms. Hai-cuien Oemie mpoTeKTUBHHUAT e(heKT MpH coka
AMAV, nipu ko#iTo ce HabI0JaBa ¥ Hali-BUCOKOTO ChIbPKaHUE HA MOTH(ESHOH.
[MporexTuBHUAT e(heKT HA IJIOJAOBH COKOBE, Oa3upanu Ha Aronia melanocarpa, cperry
CTOMAIIIHY JIe3UH, ipeu3BuKanu ot indomethacin BeposiTHO ce IbJKK Ha ChIbPIKAHUETO Ha
noiudeHon. BeposTHUAT MeXaHU3bM, TONIPUHACSII B HAK-TOJISIMA CTEIICH 3a TO3U e(eKT, €
MHXUOUIUS Ha aronTo3ara.

KarouoBu mymu: Aronia melanocarpa fruit juice, Rosa canina, Alchemilla vulgaris,
Indomethacin, cromaina s38a, MIBX0BE

I'7.6. 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:S72-3.

Introduction: Osteoporosis is a major disorder in menopause. Dietary interventions are an
important tool for bone strengthening. Aronia melanocarpa fruit juice (AMRFJ), 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+AMFJ5 and OVX+AMFJ10. Beginning 2 weeks after the operation, SO
and OV X groups were treated daily orally with distilled water (10 ml/kg) while OVX+AMFJ5
and OVX+AMFJ10 rats 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+AMFJ5 and OVX+AMFJ10 groups
were not significantly different from SO latency time and were significantly longer (p<0.001)
compared to the results of OV X 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+AMFJ10 rats was significantly higher (p<0.05) than that of OV X rats.
Summary/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.



BbaueBa-Ky3smanoBa C, I'eoprueBa A, EprumoB M, Togoposa M, Ky3manoBa
B, KysmanoB A, Mapues C, Ky3manos K, BiackoBcka M. E¢dexkTn Ha mJ1010B
cok ot Aronia melanocarpa, 6orat Ha moJn$eHoJIu, BbPXY KOCTHATA
MHUHEPAJHA ILTBTHOCT U 00JIKOBHSA MPar Npv 0BAPHUEKTOMHPAHU ILIbXOBeE.
European Journal of Clinical Pharmacology 2019; 75:S72-3.

BnBenenue: Ocrteonopo3ara € 4eCTo cpelllaHa B Ilepruojia Ha MeHonay3aTa. Jluerarata e oT
roJIsIMO 3HaUEHHE 3a 3apaBuHaTa kocture. [lmogoBusat cok ot Aronia melanocarpa (IICAM) e
6orart Ha noJau(pEHOIU U € JEMOHCTPHUPAT aHTUOKCUIAHTHA aKTUBHOCT U OJIaronpHusaTHH epeKTH
BBpXY MeTaboan3mMa. OBapueKTOMHATA IPH ILUTHXOBE € HAW-TIOMYISIPHUAT MOJET Ha
ocreornopo3a/octeonenus. Ilpu To3u Mozen ce HabI0AaBa U CBPHXYYBCTBUTEITHOCT KbM OOJIKA.
Heua: LlenTa Ha HACTOALIOTO U3cTenBaHe € Aa ce u3cneasar epexrure Ha [ICAM BbpXy mpara Ha
6onkara u koctHata MuHepaiaHa mrbTHOCT (KMII) npu oBapuektomupanu (OB) mibxose.
Metoau: XKencku mrbxoe nmopona Wistar 0sixa pazaenenu B 4 rpynu 1o 14 sxuBotau: @O
(banmuso onepupanu), OB, OB+IICAMS u OB+IICAMI10. [Ige ceamuiu ciies] oneparusra
Oelie 3aroYHATO TPETHPAHETO HA )KUBOTHUTE, KaTo rpynute PO u OB nmomyyaBaxa necTuiupana
Boja (10 ml/kg), a rpynutre OB+IICAMS u OB+IICAM10 nonyuyaBaxa [ICAM B n03u
cpotBeTHO 5 MI/Kg 1 10 ml/kg. IMonudenonuusat cberaB Ha 1 Ml ot uznonzsanus [ICAM e kakTo
ciensa: oo Geronu 6.65 Mg, oomu npoanTonuanuaEn 3.93 MQ, XJIOPOreHOBA KUCEITMHA
0.69 mg u Heoxnoporenosa kucenuna 0.84 mg. Cnen 10-ceqmuuHo TpeTupane 6eliie MpoBeaAeH
TECT ropelia 1mjioya 3a olleHKa Ha rpara Ha OoJikaTa, mpeau3Bukana ot TormmuHa. KMII Ha
OenpeHara KocT Oellle U3MepeHa upe3 ABOMHOEHEPTUiiHa peHTIeHOBa a0COpOIIMOMETPHS U
KOMITIOTHPHA MIPOrpaMa 3a MaJIKu OOEKTH.

Pesyararu: JlatrentHoro Bpeme npu OB rurbxoBeTe B TecTa ropeia mnjioda oemie 3Ha4uMo
ckbeeno (p<0.05) B cpaBuenue ¢ PO. [Ipu rpynute OB+HIICAMS u OB+HIICAM10 nateHTHOTO
BpeMe He ce pasnuyaBaiiie ot Toa pu @O u Oerire 3HaunmMo yabnkeHo (P<0.001) B cpaBHeHuME ¢
OB. Tpu mecena cnen oBapuekromusata KMII B rpynata OB 6emie Hamanena B cpaBHeHue ¢ @O.
IICAM no3a-3aBUCHMO ChYMS J1a IPeAOTBpaTH KocTHaTta 3aryoa, kato KMII B rpynara
OB+IICAMI10 6emre 3naunmo yBenuvena (P<0.05) B cpaBuenue ¢ OB.

3akimouenue: Tperupanero Ha OB msxose ¢ IICAM npenorspatu npeaussukanure or OB
Hamanenue Ha KMII u repmanina 60s1koBa cBpbxuyBcTBUTENHOCT. CriegoBarento [ICAM modxe
Ja ObJie TOJIe3€H 3a MPeA0TBpaTsIBaHe Ha MOCTMEHOIay3aJIHa OCTE0oPO3a.

I'7.7. 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; 30:5483.

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+AMEFJ5 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+AMEFJ5 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
(S1) 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 SI time of OV+AMFJ5 rats was not
significantly different than that of SO rats demonstrating an anti-anxiety effect of that AMFJ
dose. The Sl time of OV+AMFJ10 group was similar to that of OV group, probably affected by
the higher reduction of locomotion by 10 mi/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.

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

Acknowledgement: This research was funded by Science Fund of Medical University, Varna,
Bulgaria.

BwaueBa-Ky3smanoBa C, Togoposa M, I'eopruesa A, E¢prumo M, Kysmanosa
B, Ky3manoB A, Ky3manos K, Biiackoscka M. IloBeaeHuecku epexkT Ha
IJI0I0B cOK oT Aronia melanocarpa npu nibxoBe ¢ 0BApHMeKTOMHSI-
WHIYIHPAHO HAMAJIEeHHE HA KOCTHATAa MUHePaJHa MIbTHOCT. OSteoporosis

International 2019; 30:5483.

BuBenenue: [lnogoBusr cok ot Aronia melanocarpa (IICAM), 6orar Ha moaueHOH, €
JIEMOHCTpHpaJ MoJie3HU ePeKTH BbpXY QYHKIIMUTE HA [IEHTpaJIHaTa HEPBHA CUCTEMA.
Hacrosmoro u3cnensane uma 3a 1ein 3a uzcneana epexture Ha [ICAM Bvpxy nBurarenHara
aKTUBHOCT, TPEBOYKHOTO U JIEIPECUBHO MOBE/ICHUE NP IUTHXOBE C OBAPUEKTOMUS-UHAYLIUPAHO
HaMaJIeHHe Ha KocTHaTa MuHepaiHa miabTHocT (KMII).

Metoau: Xencku rurexoBe nopoaa Wistar 0s1xa pazaenenn B 4 rpynu: @O (danmmBo
onepupanun), OB (oBapuextomupanu), OB+HIICAMS u OB+IICAMI10. [Ige ceamunu cien
oreparusTa 3aroyHa eKeJHEBHOTO OPaJTHO TPETHPAHE HA KUBOTHUTE, KOETO MpoAbIkU 10
cenmunu. 'pynute @O n OB nonyuyasaxa nectunupana Boja. ['pynure OB+HIICAMS u
OB+IICAM10 nonyuaBaxa [ICAM B no3u crotBeTHO 5 U 10 ml/kg. 10 ceqmuim mo-kbcHO Oere
n3meperna KMII u Gsixa nmpoBeieHH CIIEIHUTE MOBEICHYECKH TECTOBE — TECT OTKPUTO Tosie (0pen



field test, OFT), tetc conunanno B3aumozeiictsue (CB) u terc mpunyautento miyBane (forced
swim test, FST).

Pesyaratu: IICAM cbyms 103a-3aBUCHMO J1a IPOTUBOIEHCTBA HA MPEAU3BUKAHOTO OT
oBapuekromusTa HamaneHue Ha KMIIL. B OFT oBapuekTomMusita 1oBeae 10 J€KO NOTUCKAHE HA
JIBUTaTeIHATa aKTUBHOCT. XOPU30HTAIHUTE IBHKECHHUS Os1Xa 3HAYMMO HAMaJIeHU B TPYIIHTE
OB+IICAMS u OB+IICAM10 (p<0.01) B cpaBHenue ¢ @O u OB. BeprukanHute ABHKCHUS
npu rpynata OB+IICAMI10 6sxa 3naunmo vamanenu (p<0.05) B cpaBuenue ¢ @O. Tosa no3a-
3aBMCHMO IIOTHCKAHE Ha JIBUraTeJIHAaTa akTUBHOCT, Ipeau3BukaHo oT IICAM, BeposiTHO ce
IBJDKU Ha cenatuBeH edekt. Bpemero 3a CB npu ursxoBete ot rpynata OV Oeme 3HaYNMO
HamaieHo (p<0.01 vs. ®0), koeTo coun pa3BUTHE HA TPEBOXKHOCT. Bpemero 3a CB npu
wrbxosere oT rpyna OB+IICAMS ne ce paznuuasaie ot @O, koeTo npeamnonara
ankcuonutudeH edekr mpu tazu no3a [ICAM. Bpemero 3a CB nipu mrbxoBeTe OT rpymna
OB+IICAMI10 6emie mogo6no Ha OB, BeposTHO MOpau MOTHCKAHETO HA JIBUTaTeIHaTa
aKTUBHOCT OT Ta3M J103a. B tecta FST Bpemero 3a nenonsmwxkHoct (BH) npu rpynara OB 6Gemie
3HaunMo yawsikeHo (P<0.01 vs. ®O), koeto mokasBa pa3sutue Ha aenpecus. BH B rpynara
OB+IICAMS He ce paznuuasaiie cbiiectBeHo oT OB. IIpu rpynara OB+IICAM10 BH 6emre
3HaYUMO CKbCeHO B cpaBHeHue ¢ OB, 6e3 1a ce pa3nuuasa ot ToBa Ha PO, couero
aHTHaenpecuBeH edekT Ha Ta3u go3a [ICAM.

3akiouenue: [ICAM noBeze 10 MOTHCKAHE HA JBUTATETHATA aKTUBHOCT, BEPOSITHO MOPAIU
cenaTtuBeH e(eKT, U ChyMs J1a IPOTUBOACHCTBA HA MPEIU3BUKAHUTE OT OBAPUEKTOMHUATA
TPEBOKHOCT U JCTIPECHsl.

Baarogapuoctu: ToBa npoyuBane e noakpeneHo ot @oun ,,Hayka™ kbM Menuuuacku
yHuBepcuteT - BapHa, beirapusi.

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; 30:5465.

Objective: 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 ovariectomy-induced 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
AMEF]J 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
mnesenteric 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 not 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.

Acknowledgement: This research was funded by project 14016 of Science Fund of Medical
University, Varna, Bulgaria.

BwaueBa-Ky3manoBa C, KysamanoBa B, Kysmanos A, Eptumos M, Tonoposa
M, I'eoprueBa A, Kysmanos K, Mapues C, BiackoBcka M. Edexkru Ha
IJIOIOB COK oT Aronia melanocarpa BbpXy MeTa0o0JUTHATE HHIAEKCH B MOJIeJT
HA OBAPHEKTOMHA-MHAYIHMPAaHA KOCTHA 3aryoa npu mibxoBe. OSteoporosis

International 2019; 30:S465.

BoBenenue: [Tonudenonure ca 06eKT Ha MHTEH3UBHO IPOYYBaHE NOpaau OJaronpusITHUTE CU
eeKTH BbPXY YOBEIIKOTO 3/paBe. LlenTa Ha HACTOSIIIOTO U3CTIeIBaHE € Ja C€ U3CIe/IBa €PEKTHT
Ha 107108 cok ot Aronia melanocarpa (IICAM) Bbpxy MeTaOOJIUTHUTE MTOKA3aTEIN B MOJICT Ha
OBapUEKTOMUSA-MHAYIIMPaHa KOCTHA 3aryda mpu MiIbXOBe.

Metoau: XKencku mrbxose nmopoaa Wistar 0sixa paszaenenu B 4 rpynu o 14 )KMBOTHH BCsKa:
@O (anmmmpo onepupanu), OB (oBapuexkromupanu), OB+H[ICAMS u OB+IICAM10. /Ige
CEIMUILIU CJIE]] OTIepalysTa 3al0YHa €KeAHEBHOTO OPAJTHO TPETHPAHE HA KUBOTHUTE, KOETO
npoabiiku 10 cenmunu. 'pynure @O u OB nonyvaBaxa aectunupana Boja. I'pynure
OB+IICAMS u OB+IICAM10 nomyuaBaxa IICAwm B no3u crotBeTHO 5 1 10 ml/kg. Ternoto Ha
KUBOTHUTE Oellle N3MEpPBaHO MHOTOKPATHO U Oellle M3UMCIIeHO Ha/lJaBaHETO Ha Terio. B kpas Ha
eKcIieprMeHTa 0s1xa n3MepeHH KoctHata MuHepanHa mrbTHocT (KMII) Ha Oeapenara xoct
nocpenctsoM metosia DXA, konnvecTBoTO Ha MacTHaTa ThKaH (00ILa, peTporiepUuTOHEeaTHA U
Me3eHTepraliHa) U HUBaTa Ha JIMIHIUTE B CepyMa.

Pesyaratn: [IICAM noza-3aBucuMo cbyms J1a IpOTUBOAEHCTBA HA HamaneHueTo Ha KMII,
Mpenn3BUKaHo OT oBapuekTomusTa. B rpymara OB+IICAM10 KMII Gemre 3HauuMo mo-BUCOKa
(p<0.05) ot Ta3u Ha OB xwuBoTHH. [Tpr OB mIBX0BE ce HaOJIOaBAIIIE 3HAYUMO MTO-TOJISIMO
(p<0.05) HagnaBane Ha Terno B cpaBaenue ¢ @O. ObOmara u peTpornepuToHeaTHa MaCTHA ThKaH
npu OB xwuBoTHH Oeme 3Hagnmo noseue (pP<0.01) B cpaBuenue ¢ PO, a Me3eHTEpHATHATA
MacTHa ThKaH Oellle He3HAUUTENHO MoBeye. Te3n U3MEHEeHuUs oNpruHecoXa 3a 3HaUuMO
yBEJIMYCHUE HA MHACKCUTE 00IIa MacTHa ThKaH/TesnecHo Terio (p<0.05) u perponepuroneanta
MmacTtHa Thkan/TenecHo tero (P<0.01) mpu OB mrpxoBe B cpaBHenue ¢ @O. B OB rpymnara ce



HaOJII01aBaxa ¥ 3HAYMMO IMO-BHCOKH HKBA Ha xojecteposn (P<0.05) B cpaBuenue ¢ ®O. [ICAM u
B JIBETE M3MOJ3BaHE JI03M HE ChyMs Ja MPOTHUBOJICHCTBA HA HEOIArONpUATHUTE €PEKTH Ha
OBapHEKTOMUSATA BbPXY MeTabonu3ma. [Ipu ToBa HajaBaHeTo Ha TErJo, o0Iiara u
peTporepuToHeaTHaTa MacTHa ThKaH, MHACKCUTE 00Ia MaCTHA ThKaH/TEJIECHO TErJIO U
peTporepuTOHeaTHa MacTHA ThKaH/TEJIECHO TETJIO0, KAKTO M HUBATa Ha XOJIECTEPOJI B IPYIIOUTE,
tpetupanu ¢ [ICAM 06sixa 3Ha4YMMO 1MO-BHCOKH OT Te3u Ha PO u He Osxa pa3IuyHM OT Te3U Ha
OB XHMBOTHH.

3akuiouenue: B Mojien Ha OBapuEKTOMUS-MHIyLIMPaHa KOCTHA 3ary0a MpH ITbXO0BE TUIOAOBUST
cok ot Aronia melanocarpa nporuBoeiicTBa Ha HamaneHrueTo Ha KMII, Ho He chyms 1a
NPeJOTBPaTH HeOIaronpuaTHUTE e(EeKTH BbPXY MeTaboin3Mma.

BaaropapnocTn: ToBa nmpoyuBane e nojgkpeneHo ype3 npoekt 14016 na ®onn ,,Hayka® kpm
MenunuHcku yHuBepcUuTeT - Bapna, boirapus.

I'7.9. 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.

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.

Materials and 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 bone mineral density (BMD)
was measured by dual energy X-ray absorptiometry 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 tumor necrosis factor alpha
(TNF-alpha). Serum alkaline phosphatase (ALP) was determined as a marker of bone turnover.
Results: Three months after ovariectomy, the femur BMD of OV X rats was reduced but not
significantly. OV X 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 OV X rats compared to SO rats. Blood cholesterol
level of OV X 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) in the OVX group indicating the
development of inflammation.

Conclusion: At the stage when the reduction in bone mineral density was not significant,
estrogen deficiency in OV X rats caused a state of obesity, dyslipidemia and inflammation.
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BnaueBa-Ky3manoBa C, KysmanoB A, Ky3manoBa B, E¢pTtumos M, I'eopruesa
A, Tonoposa M, KysmanoB K, Mapues C, BiackoBcka M. Ounenka Ha
JIMIIUAIHUSI MeTa00IM3bM, Bb3NaJIEeHHEeTO U KOCTHATAa 00MsIHA B MOJI€eJI Ha
OBapHEKTOMMS-MHAYIIHPaHA KOCTHA 3aryoa npu mirnxose. Osteoporosis
International 2019; 30:S501.

BoBenenue: OBaprekromusita (OB) npu mrbXxoBe € )KUBOTHHCKH MOJIEIN, HAIOJ00SIBAIIL
KJIMHUYHUTE HAXOJKHU B YCJIOBHSI HA MEHOIay3a.

[lenTa Ha HACTOYILIOTO U3CJIE/IBAHE € /1a C€ U3BBPILN KOMIUIEKCHA OL[EHKA Ha JIUIUAHUS
MeTaboIM3bM, Bb3IAJIEHUETO U KOCTHAaTa 0OMsIHA B IUThLIM Mojesl Ha OB-unaynupana
MIOCTMEHOMAy3aJHa KOCTHA 3ary0a MOCPEICTBOM TEJIECHH M OMOXUMHYHH ITOKA3aTeIH.
Marepuanu u meroau: JKencku mpxoBe ot nmopoza Wistar 6sixa pa3aenenu B e rpynu mo 14
xuBoTHU: DO (pammmBo onepupann) u OB. Tpu mecena cien oneparusita o6eiie u3MepeHa
KocTHaTa MuHepaiiHa rsTHocT (KMIT) mocpencTtBoM JBOMHO eHepruiiHa peHTreHOBa
abcopOuMoMeTpHsi 1 KOMITIOThPHA porpamMa 3a Majku o0ekTh. [1o Bpeme Ha ekcriepuMeHTa
MHOT'OKpATHO Oellle H3MepBaHO TEJIECHOTO TErjo U Oelle n34uciaeHo HaguaBaHeTo. [Ipu
IIPUKIIIOYBAHETO HA EKCIIEpUMEHTa 0sXa M3MEPEHH TerylaTa Ha o01aTa, peTporepuToHeanHaTa u
Me3eHTepHallHa MaCTHA ThKaH, KAKTO U KPbBHUTE HUBA Ha TUNUIU. Bb3naneHueTo 6€ olieHeHo
nocpeacTBOM cepymuara konrentpamus Ha TNF-alpha. Cepymuara ankanua ¢pocdarasza (ALP)
Oe omperieneHa KaTo MapKep Ha KOcTHaTa oOMsHa.

Pesyararu: Tpu mecena cien onepanusta KMIT va 6enpenata koct npu OB xuBoTHH Oerie
HamalieHa, Ho 6e3 ctatuctudecka 3HaunMocT. [Ipu OB mrbxoBe HajjaBaHeTo Ha Terio Oere
3Ha4nMO 1o-rosisiMo (12.4%; p<0.05) B cpaBuenue ¢ PO (3.9%). O6mmaTa u peTponepruToOHeaTHA
MmacTHa ThkaH 1pu OB sxuBoTHU Osixa 3HaurMo noseue (p<0.01) B cpaBuenue ¢ PO, a
Me3eHTepHallHaTa MacTHa ThKaH Oellle He3HauuMo MoBeye. ToBa J0Beze 10 3HAYUMO YBETUYEHU
CHOTHOILICHUS] MEXKTY 00111a MacTHa ThKaH 1 TejecHo Tero (P<0.05) u perponeputoHeanHa
MacTHa ThKaH ¥ TesiecHo Terio (P<0.01) mpu OB mabxoBe. CepyMHUTE HUBA Ha XOJIECTEPOIT B
Ta3M rpymna chino Osixa 3HaunMo yBenudenu (p<0.05), kakro u muBata Ha ALP (p<0.05),
MHJIIKATOP 3a yBelrueHa koctHa oOmsiHa. Husara Ha TNF-alpha chiio 6s1xa 3Haunmo
yBennuenu pu OB sxuBotHU (P<0.05), 1eMOHCTpHpaIy pa3BUTHETO HA BB3MAIUTEICH MPOIIEC.
3akuouenue. Ectporeanuust aepunut npu OB Boau 10 3aTiIbCTABaHE, TUCTUTTUAEMUS U
BB3NAJICHUE, IPEAIECTBAIN HAINYMETO Ha 3HaYMMu npoMeHn B KMIL.

BbaarogapuocTu: ToBa npoyuBaHe € nogkpeneHo upe3 npoekt 14016 na @onp ,,Hayka* kem
Meauuuncku yausepcurer ,,I1pod. a-p IlapackeB CrosinoB* — BapHa, bearapusi.



I'7.10. Kuzmanova V, Kuzmanov A, Georgieva A, Eftimov M, Todorova M,
Kuzmanov K, Vlaskovska M, Valcheva-Kuzmanova S. Effects of chlorogenic
acid on bone mineral density and pain sensitivity threshold in ovariectomized
rats. Osteoporosis International 2018; 29:S338.

Objective: 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 OV X group. Ovariectomy
caused a reduction in femur BMD. BMD of OVX+CGA rats was significantly higher (p<0.05)
than that of OV X 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 than that of SO group.

Conclusion: Treatment of OV X rats with CGA reduced body weight gain, antagonized the
OVX-induced decrease in BMD and prevented osteoporotic hyperalgesia to heat. Therefore,
CGA and CGA-rich diets might be beneficial for postmenopausal osteoporosis prevention.
Acknowledment: This research was funded by project 14016 of Science Fund of Medical
University Prof. Dr. Paraskev Stoyanov, Varna, Bulgaria.

Kysmanosa B, KysmanoB A, I'eopruesa A, E¢prumos M, Toxoposa M,
Ky3smanos K, Baackoscka M, BoaiueBa-KysmanoBa C. E¢exrn Ha
XJIOPOr€HOBA KMCEJIUHA BbPXY KOCTHATA MUHEPAJIHA INIHTHOCT U Mpara Ha
0oJika mpyu oBapueKTOMHpPaHu mIbxoBe. Osteoporosis International 2018;
29:S338.

BnBenenue: XioporeHosa kucenuna (XK) e ennn ot ocHoBHHTE MOJIM(EHONIN B IUETATa U CE
HaMUpa BbB BUCOKU KOHIIeHTpaluu B Kadero. XK e geHoctpupana MoliHa aHTHOKCUTaHTHA
aKTUBHOCT, B&KHU META0OJUTHU (PYHKIIMH, KAKTO U aHAJTeTUYeH e(PEeKT B YCIOBUS Ha
HEBPONATUYHA U Bb3MAIUTEIHA Ooska. L{enra Ha HACTOSIIOTO U3CIEABAHE € J]a Ce U3CIIeaABa
edpexTsT Ha XK BBpXY TeNECHOTO Terio, KocTHaTta MuHepainHa mrbTHocT (KMID) n



OCTEONOpPOTUYHATA Xunepaire3us B opapuektomus (OB)-unaynupan Moaen Ha
[IOCTMEHONIay3aJIHA OCTEON0PO3a.

Metoau: Xencku mrsxoBe nopoaa Wistar 6sixa pasnpenenenu B 3 rpynu 1o 14 xuotau: @O
(pammmBo onepupanu), OB 1 OB+XK. BcekugHeBHOTO IEpOpaHO TPETUPAHE HA KUBOTHUTE
3aroy4Ha 2 ceaMuuy ciies onepauuara u npoabiku 10 cenmunu.I'pynure @O u OB 0sixa
Tpetupanu ¢ aectunupana Boaa (10 ml/kg). OB+XK rpynara noiyuasame XK (20 mg/kg karo
pastBop 10 ml/kg). B kpas Ha TpeTupaneTo Oeliie U3UMCIIeHO HaaaBaHeTo Ha Teryio u KMIT Ha
Oenpenara KocT Oere u3mMepeHa upe3 Merosa DXA nmocpencTBoM KOMIIOThPHA Tporpama 3a
MaJIKi 00eKTH. 3a onpeessiHe Ha TepMaHaTa O0JIKOBa YyBCTBUTEIHOCT O€IlIe U3MOI3BaH TECT
ropelua Iioya.

Pesyararu: OB muisxoBere nemoHcTpupaxa 3HaunMo mo-rojsimo (P<0.05) nHajnaBaHe Ha TErio
ot @O xuBotHu. Hannasanero Ha terno npu OB+XK rpymnara 6emie 3HaYMMO TT0-MaIKO
(p<0.05) ot OB. OBapuekromusita goBeae 10 HamansBane Ha KMII na 6enpenara koct. KMIT Ha
OB+XK rpymnara 6erre 3naunmo mo-Bucoka (p<0.05) ot OB u He ce pasiuyaBaliie OT Ta3u Ha
@O xuBoTHH. B Tecra ropeia mioua jareHTHOTO BpeMe npu OB >xuBoTHH Oeriie 3HaYuMO
ckbeeHo (P<0.05) B cpaBuenue ¢ @O. Jlarentaoto Bpeme Ha OB+XK mibxoBe Geliie 3HaYNMO
yabmkeHo (p<0.05) B cpaBuenue ¢ OB u He ce paznu4asaiie o ©O mrbXose.

3akiouenue: Tperupanero Ha OB mnbpxoBe ¢ XK cbyms na penynupa HajlaBaHETO Ha TErJIo,
na npotusojeiictBa Ha OB-unaynupanoro Hamanenue Ha KMII u na npenorBpatu
0CTEONOpOTUYHATA TepMaliHa xurepanre3us. Cinenoatenno, XK u quetu, 6oratu Ha Ta3u
KHCEIMHa, MOTaT Ja ObJIaT MOJIE3HHU 3a MPEIOTBpaTsABaHEe Ha MOCTMEHOIay3alHaTa 0CTe0nopo3a.
Baarogapuoctu: ToBa npoyuBaHe € nojakperneHo upe3 npoekt 14016 na ®onp ,,Hayka* kbpm
Meauuuncku yausepcurer ,,IIpo¢. n-p IlapackeB CrosiHoB* — BapHa, bbarapusi.

I'7.11. 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; 29:5338-S338.

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

Acknowledgements: This research was supported by Grant DDVU 02-75 of Ministry of
Education, Youth and Science of Bulgaria and by project 14016 of Science Fund of Medical
University Prof. Dr. Paraskev Stoyanov, Varna, Bulgaria.

Mapues C, TemeaxkoBa K, Tonopoa M, EptumoB M, I'eopruena A,
Kysmanosa B, Kysmanos A, bankosa B, CypuesBa C, Biaackoscka M,
BbaueBa-Ky3manosa C. EdexTu Ha antuokcuaantu ot Aronia melanocarpa
(uepHomIoaHA aponus1) U Apium graveolens (esinHa) B eKCIIepUMeEHTAJIEeH
MojeJ1 Ha ocTeonopo3a. Osteoporosis International 2018; 29:S338-S338.

BbBenenue: JleueHneTo Ha OCTEONOPO3aTa MPEAICTABIABA TEPAIEBTUYHO IIPEIN3BUKATEIICTBO.
W3nons3Bar ce MHOKECTBO JICKApCTBA, HACOYEHU KbM ITaTOTCHETHYHNSI MEXaHU3bM Ha
3a00JIBaHETO, HO BOZCIIM U IO CTpaHUYHU eekTH. LlenTa Ha HACTOAIIOTO U3CTIEIBAHE € 1A
M3II0JI3BaMe TIPUPOIHU PACTUTEITHN/TUTOOBU €KCTPAKTH, YaCT OT BCEKHTHEBHISI HAUMH Ha
KHBOT, 32 J]a OTJIO)KUM Pa3BUTHETO HA OCTEOIIOPO3a.

MeTtoau: bsixa u3mos3Banu )eHCKH mTbXxoBe mopoaa Wistar. KonTposHuTe )KUBOTHH Osixa
(anmuBo ONepUpaHH, a OCTAaHAIUTE 0sXa MOJIOKEHU Ha OBaprueKTOMUs. OBapHEKTOMHUPAHHUTE
TUTEXOBE Os1Xa pasmnpeesieHn B TPYITH, MOJTydaBally B MPOIBIDKEHUE HA 12 cCeIMUIIIECTHIIpaHa
BOJIa, IJ10/10B cok oT Aronia melanocarpa, crangaptusupan upes HPLC (10 ml/kg) win
eKCTPAaKT OT 1enHa (ekBuBasieHTeH Ha 2.4 mg/kg kBepriernH). KocTHaTa MUHEpaIHa TIIBTHOCT
(KMITI) Ha 6enpenara koct Oelie u3mepeHa 3 Mecela ciie]] orepanmsTa mocpecTBOM METo/1a
DXA (Hologic Discovery A, version 13.2:3), kaTo u3MoJi3BaxMe KOMITIOThPHA MporpaMa 3a
maiku ooektu (Small Animal Rat WB). [parst Hea TOIUTMHHO-TIpeIM3BHKaHa 0oka O H3MepeH
ype3 Tect ropeina mioua (Ugo Basile, Italy).

Pesyararu: OcTeonopoTHYHHUTE M3MEHEHUS B OepeHara KocT in Vivo, HabJro1aBaHu TIpU
OBAPHEKTOMHUPAHUTE IUTBXOBE BCIEACTBUE HA POABIKUTETHUS ecTporeHeH aeguuut (E)
MOTBBPJIMXA HAJIS)KHOCTTA HA U3IOJI3BaHUS MOZIE Ha ocTeonopo3a/octeonenus. EJ] nosene o
HamansBane Ha KMII B 6enpenara koct ¢ 11%. Tperupanero ¢ miogoB cok ot Aronia
melanocarpa ceyMsi 1a MPOTUBOJCHUCTBA HA OCTEONOPOTHYHNTE N3MeHeHus. CTOWHOCTTa Ha
KMII B rpynara, TpeTupana c iooB cok ot Aronia melanocarpa, 6euie nosumiena ¢ 13%
(p<0.05) B cpaBHEHHME C Ta3W HA TPETUPAHUTE C ICCTIIMPaHA BOAa IurbxoBe. [1on1o0Hu eexTn
Osixa HaOJIIO/TaBaHU M B TpyIaTa, TPETUPaHa ¢ eKCTPAKT OT IenHa. Pe3ynrature ot



MOBEJICHUECKUS TECT ,,LOpellia IIo4ya‘ moka3axa, ue nparsbT Ha 00JIKa IPU OBAPUEKTOMUPAHUTE
IbxoBe € HamasieH ¢ 13% crpsimo damumBo onepupanute xuBoTHU (P<0.05). Tperupanero ¢
Aronia melanocarpa u Apium graveolens ceymsi 1a mpeI0TBpaTH MPO-HOLMUICTITUBHUS eeKT Ha
0CTEO0OpO3ara.

H3Bonu: Pesynrarure npennonarar, 4e NpupoaHu aHTHOKCHIaHTH oT Aronia melanocarpa u
Apium graveolens morat fa ce 3M0JI3BaT KaTo aJTePHATUBHO JICUCHHUE 32 IPEOTBPATABAHE HA
MOCTMEHOIIay3aJIHaTa OCTEO0P03a/0CTEONEHHUS.

BaarogapuocTu: ToBa mpoyuBane e noakperneHo upe3 rpant DDVU 02-75 na MunuctepcTBo
Ha 00pa30BaHMETO, MIIAJICKTA U HayKaTa Ha PemmyOnuka bwiarapus u upe3 npoekt 14016 na @oup
,2Hayka* kbM Menunuacku yausepcureT ,,IIpod. n-p [lapackeB CrostHoB* — Bapha, bearapus.

I'7.12. Valcheva-Kuzmanova S, Georgieva A, Belcheva I, Belcheva S, Tashev
R. Investigation of the effects of chlorogenic acid, ferulic acid, gallic acid and
guercetin on pain sensitivity threshold in rats. European
Neuropsychopharmacology, 2016; 26(S2):S222.

Introduction: Chlorogenic acid (CGA), ferulic acid (FA) and gallic acid (GA) are abundant
polyphenols in human diet. Quercetin (Q), one of the most widely distributed flavonoids in
nature, has been studied for a wide range of activities. There are some data on the effects of
CGA, FA and Q in painful conditions. CGA showed an analgesic effect in a model of
carrageenin-induced rat paw inflammation [1]. CGA decreased the excitability of neurons in
trigeminal hyperalgesic conditions in neuropathic and inflammatory pain [2]. Sodium ferulate
reduced the thermal and mechanical hyperalgesia in chronic neuropathic pain injury [3]. Chronic
administration of Q could increase the threshold of thermal nociception in diabetic rats [4].
There are no data on the effects of the three phenolic acids and Q on nociception in the absence
of tissue injury.

Aim: The aim of this study was to investigate and compare the effects of CGA, FA, GA and Q on
pain sensitivity threshold to mechanical pressure on uninflamed rat hind paw.

Methods: Male Wistar rats (200-250 g) were divided into 20 groups of 10 animals. Rats were
treated orally in the course of 7, 14, 21 and 30 days. For each experimental period, there were 5
groups of animals: Control, CGA, FA, GA and Q. Control groups received saline (10 ml/kg)
while the other groups were treated respectively with CGA, FA, GA and Q given at an equal dose
of 20 mg/kg as a 10 ml/kg solution. After each treatment period, the paw pressure Randall-Selitto
test was carried out using an analgesimeter (Ugo Basile). The analgesimeter applied increasing
pressure to the rat paw. The pressure at which the rat pulled back its paw as a result of pain
sensation was measured in arbitrary units. Results were analyzed by Student’s t-test. GraphPad
Prism statistical software was used.

Summary of results: For each treatment period, the pain threshold of the animals belonging to
CGA, FA, GA and Q groups was compared to that of the respective control group. The tested
substances for all treatment periods showed a tendency to elevate the pain threshold but the
increase was not statistically significant. The effects of the four treatments did not significantly



differ from one another. The highest pain threshold elevation was induced after 7 days by GA and
Q (7% vs. Control), after 14 days — by Q (3% vs. Control), after 21 days — by FA and GA (8% vs.
Control), and after 30 days — by CGA and FA (7% vs. Control). As is obvious from these results,
the prolongation of treatment from 7 to 30 days did not significantly affect the pain threshold
elevation.

Conclusion: CGA, FA, GA and Q had no significant effects on pain sensitivity of the uninflamed
rat paw. As the elevation in the reaction threshold to pressure of an uninflamed paw can be
produced only by centrally acting drugs such as the opioid analgesics [5], the results from the
experiment suggested that the investigated phenolic acids and Q showed no central opioid-like
analgesic activity.
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BbaueBa-Ky3smanoBa C, I'eoprueBa A, beiiueBa U, beauesa C, Tames P.
N3cnenBane Ha epekTHTE HA XJIOPOTeHOBA, (pepy/I0Ba, raI0BA KMCEJIUHU U
KBepLETHH BbPXY 00JIKOBHS Npar npu mibxose. European

Neuropsychopharmacology, 2016; 26(S2):S222.

BoBenenue: Xoporenosa kucennna (XK), dpepynosa kucenuna (OK) u ranosa kucenuna (I'K)
ca monuQeHoNt, MUPOKO pasnpoctpaHeHu B auerara. Keepuerun (KB) e enun ot Haii-
pasnpocTpaHeHUTE B pHUpoiaTa (pJIaBOHOU/IU U € U3CIIEIBaH B MHOXECTBO MOJIETN HA
3abomnsBanus. ChlnecTByBat u3BecTHH JanHU OTHOCHO edekTute Ha XK, @K, 'K u KB B Monienu
Ha 6onka. XK e nokasana aHanreTnyeH eexkT B MOJIENI HAa KapareHaH-MHAyLMpaH OTOK Ha JiaraTa
npu wbxoBe [1]. Ta3u kucenuHa HamansBa Bb30yIMMOCTTa HAa HEBPOHUTE B MOJICIIH Ha
TPUTEMHUHAJIHA, HEBPOIIaTHYHA U Bh3nanuTe Ha Oonka [2]. Hatpues depynar e nemoHcTpupat
o0JieKyaBaHe Ha TEpMUYHATA U MEXaHUYHA XUIIEpaJIre3us B MOJIENl HA XpOHUYHA HEBPOMaTUYHA
oounka [3]. XpounuHoTo npriioxenue Ha KB e 10BesIo 10 MOBUIIIABAaHE HA MTpara Ha TePMHUYHA
Oouka mpu IbxoBe ¢ quadet [4]. He ca n3BecTHu edexTHTE HA Te3H TPU (PEHOIHU KUCEITUHH U
KB Bbpxy npara Ha 60JikaTa B OTCHCTBUE Ha ThKAHHO YBPEXKJIAHE.

Hea: Llenta Ha HacTOSAIIOTO KU3cheABaHe € Aa npoyuu u cpaBHu edexture Ha XK, @K, 'K n KB
BBpPXY Ipara Ha MEXaHUYHO MpeAU3BHKaHa 00JIKa B HEBb3MaJIeHa 3a/(Ha ITbIIA JIana.

Metoau: Mbxku mrpxose ot nopoaa Wistar (200-250 g) 6sixa pasnpeneneru B 20 rpymnu mo 10
xuBoTHH (I'pynu — Konrponna, XK, @K, I'K u KB). Te 6s1xa TpeTupanu B IpoAbIKEHHE



choTBeTHO Ha 7, 14, 21 wim 30 nau. KoHTpomHUTE Tpynu noixydaBaxa (GU3HOIOTUYEH Pa3TBOP B
no3a 10 ml/kg, a ocrananute 6sixa Tpetupanu chotBeTHO ¢ XK, @K, I'K miu KB B eqHakBa 103a
ot 20 mg/kg nox hopmara Ha pazreop 10 ml/kg. Ciexn Bcexu nepuos Oeliie mpoBeieH TecTa Ha
Randall-Selitto 3a Mmexanu4eH HaTHUCK Ha Jiamara MOCPEJACTBOM HU3IOJI3BAHE HA aHAITC3UMETHD
(Ugo Basile). ITpu To31 TecT ce u3MepBa HAJISTaHETO, MPH KOETO TUIBXBT OTAPHIIBA 3aHATA CU
Jana oT anapara Iopajy yceuane 3a 00JKa U pe3yaTaThT Ce IPEICTaBs KaTO YCIOBHU CTUHUIIH.
Cratuctuueckara o6paboTKa Ha pe3yJITaTUTe € U3BbpIIeHa mocpeacTBoM Student’s t-test u
GraphPad Prism cratucrudecku codryep.

Pesyararu: Pezynrarute 3a 6onkosus mnpar Ha Tpetupanute ¢ XK, @K, I'K u KB xuBotHu ce
CpaBHSIBAT C TE3W HA KOHTPOJIHATA TPyIIa 32 BCEKH OT YETHPHUTE MepHoia Ha Tpetupane. [pu
BCHYKH TIEPHOJIU M3CIICIBAHUTE BEIIECTBA MIOKA3BaT TEH/ICHIIMS 3a MOBUIIIABAHE HA Ipara Ha
OouikaTa, HO Oe3 J1a ce I0OCTUra CTaTUCTHYEeCKa 3HauMMOCT. EdexTure Ha ueTupuTe BelecTBa
CBIIIO TaKa HE CE pa3JinyaBaT 3HAYMMO IMOMEXy cu. Haii-BucOk mpar Ha OoJikata ¢ HaOJioJaBaH
cinen 7-nueBHo npuiaoxenue Ha 'K u KB (cbe 7% crpsiMo KOHTpOJIHATA TpyIIa), cien 14-1HeBHO
tpetupane ¢ KB (¢ 3%), cinen 21-aueBno npunoxenune Ha K u 'K (¢ 8%), u cinen 30-aueBHO
tpetupane ¢ @K u 'K (cve 7%). Kakto e BHIHO OT Te3u pe3ysITaTH, MOo-rojsiMara
MPOABDKUTEITHOCT HAa TPETUPAHETO HE YBEIMUYaBa MOJIOKUTEITHUTE e(DEKTH Ha BEIIeCTBATA.
3axmouenne. XK, ®K, 'k u KB He moka3Bar 3HaunM epeKT BpXy Ipara Ha MeXaHu4YHa 0oJIKa
[IpH HEBB3MAJICHA TUTHIIIA Jiania. TakoBa MOBHUILIEHHE OM MOTJIO J1a ObJIe MOCTUTHATO CaMO TIPH
MPUJIOXKEHHUE Ha IIEHTPAIHO JACHCTBAIIM BEIIECTBA KATO OMUOUHUTE aHaIreTuI [5], koeto
npe/rnoiara nepudepeH MeXxaHu3bM Ha aHAJITETUYHO JICHCTBUE HA U3CIICIBAHUTE TPU (EHOIHU
kucenunu u Ka.
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I'7.13. Georgieva A, Belcheva I, Belcheva S, Tashev R, Valcheva-Kuzmanova
S. Anxiolytic-like effect of gallic acid and quercetin in young/healthy rats.
European Neuropsychopharmacology, 2016; 26(S2):S270-271.

Introduction: Some of the most widespread polyphenols in natural food sources are phenolic
acids such as gallic acid and flavonoids such as quercetin. An anxiolytic-like effect of gallic
acid was observed after a single intraperitoneal administration [1]. There are some data
suggesting an anxiolytic-like effect of quercetin given as a single dose [2], and repeatedly at a
high dose [3].

Aim: The aim of the present study was to investigate the effect of gallic acid and quercetin
administered subchronically at equal low doses on anxiety in young/healthy rats.

Methods: Male Wistar rats (200-250 g) were used in the experiments. The treatment lasted for 7,
14, 21 or 30 days. For each treatment period, there were three groups receiving daily orally one
of the following treatments: saline 10 ml/kg (controls), gallic acid (20 mg/kg as a 10 ml/kg
solution) or quercetin (20 mg/kg as a 10 ml/kg solution). After each treatment period, animals
were tested in the elevated plus-maze which is a common test for anxiety behavior in rodents. Its
concept lies in the conflict between the natural fear of the animals from open areas and their
curiosity to a novel environment [4]. The test was carried out on 12 different animal groups (3
kinds of treatment, 4 treatment durations) consisting of 10 rats each. The following indices were
recorded during the 5-min test period: the number of entries into open arms and the time spent
there, the number of entries into closed arms of the maze and the time spent there, the total
number of arm entries, and the ratio of the number of entries into the open arms vs. total number
of entries. The statistical analyses were performed by one-way ANOVA using GraphPad Prism
statistical software.

Results: Applied for 7 days, gallic acid and quercetin had no significant effects on the recorded
indices. The two kinds of treatment administered for 14, 21 and 30 days significantly increased
the number of entries in the open arms of the plus-maze and prolonged the time spent there
without a significant change in the total number of arm entries serving as a measure of the animal
locomotor activity. After the same treatment periods, the two phenolic substances had no effect
on the number of entries into the closed arms but significantly shortened the time spent there.
When applied for 14 and 30 days, gallic acid and quercetin increased the ratio of open vs. total
arm entries. The onset of the effects after 14 days might be explained with the cumulation of
polyphenolic substances in the brain after a long-term consumption [5].

Conclusion: The increased number of entries into plus-maze open arms together with no change
in the overall locomotor activity, as well as the increased open-arm time and the decreased
closed-arm time suggest a comparable anxiolytic-like effect of the equal low doses of gallic acid
and quercetin.
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I'eopruesa A, beaueBa U, beaueBa C, Tamen P, BoaueBa-Ky3manosa C.
AHKCHOJMTHYHO-TI0A00€eH eeKT HA rajioBa KMCeJIMHA U KBePUETHH NP
mJiaau/3apaBu mwrbxoBe. European Neuropsychopharmacology, 2016;
26(S2):5270-271.

BbBeaenue: Hsxou ot Hali-pa3npocTpaHeHUTe NOIM(EHONIN B 1MeTaTa ca (PeHOTHU KUCEIUHU
KaTo rajgosara 1 (praBoHOMIU KaTo KBepLeTHH. HabnronaBaH e aHKCHOIUTHYEH e(eKT Ha rajoBa
KHCEJIMHA ClIe/l €AHOKPATHO MHTpanepuToHeanHo npusoxenue [1]. CpiiecTByBaT 1aHHY,
MpeArnoaraiy aHKCUOJIUTUYHO-TIOI00CH €PEKT Ha KBEPLIETHH CJIe]] EAHOKPATHO [2] 1
MHOT'OKPATHO MPHJIOKEHUE Ha BUCOKH J103H [3].

Ieua: LlenTa Ha HACTOSAIIOTO U3CIIEIBAHE € Ja C€ MPOYYH €PEKTHTE Ha rajloBa KHUCEINHA U
KBEPIIETHH, IPHJIOKEHH CYyOXPOHUYHO B PaBHH HUCKH JI03HU, BEPXY TPEBOKHOTO ITOBEICHHUE TIPH
MITaJI/31paBy TLTHXOBE.

Metoau: B ekcriepumenTa 0sixa M3M0JI3BaHH MBXKKH 1TbxoBe opoaa Wistar (200-250 g).
[IpoabixuTenHOCTTa HA TpeTUpaneTo Oemie cboTBeTHO 7, 14, 21 1 30 qHU. 3a Bceku nepuoj Ha
TpEeTUpaHE )KUBOTHUTE OsiXa Pa3MpeIeIeHN B TP IPYIH, TIOTYYaBalIH BEIHBXK JTHEBHO CICIHUTE
BemectBa: pusnonoruueH pa3reop 10 ml/kg (konrponn), ransosa kucenuna (20 mg/kg xato
pastBop 10 ml/kg) u kBepuerun (20 mg/kg karo pasrBop 10 ml/kg). Crnen Bceku nepuo
MOBEJICHUETO HA )KUBOTHUTE Oellle U3CJIEABAHO B anapart MOBIUTHAT KPbCTOCAH JIAOMPUHT, YECTO
U3II0JI3BAH TECT 3a TPEBOXKHOCT MPH IrpuszaynTe. B 0ocHOBaTa Ha TO3M TECT JIEKH KOH(QIUKTBT
MEX]y €CTECTBEHHs CTPEMEX Ha IpU3auuTe Ja U30ArBaT OTBOPEHU MPOCTPAHCTBA U TAXHOTO
JAr000NUTCTBO KbM HOBa cpena [4]. TecthT Oeie mpoBeaeH ¢ 12 pa3nuyHu rpynu KUBOTHU (3
pa3IMYHU BelIeCcTBa, 4 Tepuoa Ha TpeTupane), ceerouny ce ot o 10 xwuBotHu. 1o Bpeme Ha 5-
MUHYTHHUTE TECTOBH MEPUON OsIXa 3alMCBaHU CIETHUTE MoKa3aTean: Opoil HaBIM3aHUs B
OTBOPEHHUTE paMeHa Ha JJAOMPUHTA U BpeMe, IPeKapaHo TaM, Opoil HaBiIM3aHUs B 3aTBOPEHUTE
paMeHa 1 Bpeme, IpeKkapaHo TaM, o011l Opoil HaBIM3aHUS B paMeHaTa, KaKTo U
CbOTHOIIEHUETOOPON HABJIM3aHUS B OTBOPEHUTE paMeHa KbM 00111 Opoil HaBIM3aHMs B paMeHaTa.
CraTHCTHYECKUAT aHaJIU3 Ha JaHHUTe Oelie u3BbpIueH upe3 Tect one-way ANOVA ¢ nomorira
Ha GraphPad Prism craructuuecku copryep.

Pesyararu: Cnen 7-aAHEBHO NPUIIOKEHHE rajloBa KUCEINHA U KBEPLETHH HE MTOKa3BaT 3HAYNMHU
edexkTH BbpXy u3cieaBanuTe nokazarenu. Cuen npuwioxenue 3a 14, 21 u 30 nuu 1 nBere
M3CJIeIBaHM BEUIECTBA yBEIMUaBaT OpOsl HABIM3aHMsI B OTBOPEHUTE paMeHa Ha JTaOUpUHTA U
yABJKaBaT BPEMETO, IPEKapaHo B TAX, 0e3 1a MPOMEHST 001us Opoil HaBU3aHUs B paMeHara,
CITy’KeIl KaTo MsIpKa 3a o0miara ABUraTeIHa aKTUBHOCT. 3a CHIIUTE TIEPUOIN HA TPETHPAHE JBETE
BEIIECTBA HE IPOMEHSAT OpOS HABJIM3aHUS B 3aTBOPCHUTE paMeHa Ha TaOUpPHUHTA, HO 3HAYMMO



CKbCSIBAT BPEMETO, Tpekapano B Tax. Cien 14- u 30-AHEBHO NMPUIIOKEHHUE U IBETE BEIIECTBA
yBEIMYaBaT ChOTHOIICHUETO MEX Ty OpOosi HaBIM3aHHU B OTBOPEHUTE paMeHa 1 oO1ust Opoii
HaBJIM3aHUA B pameHara. HabmogaBanoTo Havano Ha edekra cien 14 qau Moxe 1a obe
00SICHEHO C HATPYIBAHETO Ha MOJM(EHOIU B MO3bKa CJIe]l MHOTOKPATHO NpUIIOKeHue [5].
3akuiioueHue: YBEITUUECHUAT Opoil HaBIM3aHUS B OTBOPEHUTE paMeHa Ha JJAOUPHHTA, HE
CbIIPOBOJICH OT MMpOMsHA B O6H_IaTa ABUTaTCJIHA aKTUBHOCT HA JXUBOTHUTC, KAKTO U YIABJIZKCHOTO
BpeMe, MPEKapaHo B OTBOPEHUTE paMEeHa M HaMaJICHOTO BpEME B 3aTBOPEHUTE paMeHa
npeanojgarat CpaBHUM aHKCI/IOHI/ITI/I‘IHO-HOHO6eH C(beKT Ha €AHAaKBU HHUCKHU JO3HU rajioBa
KHUCCIIMHA U KBCPLCTHUH.
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S. Effects of gallic acid and quercetin on learning and memory processes in
young/healthy rats. European Neuropsychopharmacology, 2015; 25:S340-
S341.

Purpose: Some of the most widespread polyphenols in natural food sources are phenolic acids
and flavonoids. The phenolic gallic acid and the flavonoid quercetin have been tested in different
models of impaired memory [1,2]. Memory effects of quercetin were studied in healthy rodents
but the results were contradictory [3,4]. The aim of the present study was to investigate the effect
of equal doses of gallic acid and quercetin on learning and memory in young/healthy rats.
Methods: Male Wistar rats (200-250 g) were used in the experiments. They were divided into
groups which received daily orally one of the following treatments: saline 10 ml/kg (controls),
gallic acid (20 mg/kg as a10 ml/kg solution) or quercetin (20 mg/kg as a 10 ml/kg solution). The
treatment lasted 7, 14, 21 or 30 days. After each treatment period, learning and memory were
assessed using the active avoidance test (shuttle box) and the passive avoidance test (step-
through). Each test was carried out on 12 different animal groups (3 kinds of treatment, 4
treatment durations) which consisted of 10 rats for the shuttle box task and of 12 rats for the step-
through task. In the active avoidance test, there were two learning sessions (on two consecutive
days) and a retention test — 24 h after the second training session. Avoidance responses recorded
during the learning sessions and in the retention test served as a measure of learning and memory
performance. In the passive avoidance test, each rat underwent one acquisition trial and two



retention tests — 3 h and 24 h after it, respectively. The step-through latency was used as a
criterion for memory retention. The statistical analyses were performed using Student’s t-test.
Results: In the active avoidance test, gallic acid and quercetin applied for 7 days had no
significant effects on the number of avoidances during the first and the second training sessions
as well as during the retention test. The two kinds of treatment (gallic acid and quecetin)
administered for 14, 21 and 30 days significantly increased the number of avoidances at the two
training sessions and at the retention test. In the passive avoidance test, gallic acid and quercetin
applied for 7 days did not affect the latency time at the retention tests. Gallic acid applied for 14
days significantly prolonged the latency time only at the second retention test while applied for
21 and 30 days, it prolonged the latency time at both retention tests. Animals treated with
quercetin for 14, 21 and 30 days showed significantly prolonged latency time at the two retention
tests. The onset of the effects in the two tasks after 14 days might be explained with the
cumulation of polypheloic substances in the brain following long-term consumption [5].
Conclusion: In this study gallic acid and quercetin administered subchronically at equal doses to
rats had similar effects to improve learning processes and memory retention.
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EdexTn Ha ranoBa KuceJJMHA U KBEPUETHH BbPXY NPOLECHTE HA
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Hexa: ®enonnure kuceauHU U (HIABOHOUANTE Ca Ha-pa3MpOCTpaHEHUTE KJIacoBe MOJn(EHONIN B
pacturenHuTe xpanu. EQexTuTe Ha rajsoBa KucennHa U Ha (piaBOHOUIA KBEPIIETHH ca
W3CJIC/IBAHU B PA3JIMYHK MOJICH Ha mameToBu Hapyienus [1,2]. EQexktuTe Ha KBepueTHH BbpXY
MaMeTTa ca U3CIIe/IBaH| U MPH 3[PaBH KUBOTHH, HO PE3YJITATUTE He ca efaHo3Haunu [3,4]. [lenta
Ha HacTOSI00 U3CJIEIBaHE € Jla ce epekTa Ha eJHAKBU HUCKU J03M rajioBa KUCeINHA U
KBEPILIETUH BbPXY MAMETOBUTE U OOYYUTEITHH MPOLECH MTPU MIIAJIH/3paBH IITbXOBE.



Meroau: B ekcriepuMeHTHTE OsiXa U3IMOJBAaHH MBKKH ITbX0Be mopoaa Wistar (200-250 g).
[rbxoBeTe OT KOHTPOJIHUTE TPYIH Osixa TpeThpanu ¢ pusnosnoruyeH pazrsop 10 ml/kg, a
OCTaHAJIUTE — C TaJIOBa KUCEIMHA WK KBepueTuH B 103a 20 mg/kg mox ¢popmara Ha pazreop 10
ml/kg B nponbinkenue Ha 7, 14, 21 wim 30 quu. B kpast Ha BCeKH Mepuo]| TaMETOBUTE U
00y4YHTEIHH CLIOCOOHOCTH Ha KHBOTHHUTE OsIxa OI[CHEHHU upe3 TecToBeTe 3a akTuBHO (Shuttle box)
u nacuBHO n30srBaHe (Step-through). Beeku Tect Oete npoBesieH ¢ 12 pa3nuynu rpymnu
’KUBOTHHU (3 Buaa TpeTupane 3a 4 paziauyHu neproaa), cherosmu ce ot 10 mrbxa 3a Tecra shuttle
box task u 12 »xuBoTHu 3a Step-through. IIpu Tecra 3a akTHBHO H30sTBaHE Ce MIPOBEKIAT JIBE
OOYYHTEITHH CECUU B MOCIICAOBATEIHU JIHU, 24 yaca cje]] KOeTo cie/Ba TecTa 3a namer. bposr
U30sIrBaHMs B TPCHUPOBBYHUTE CECUU U B TECTA 3a MaMET CITyXKaT KaTo IMoKa3arel 3a IaMeTTa 1
00y4eHHeTo Ha XMUBOTHUTE. [IpH TecTa 3a MacHBHO U30STBaHE BCEKU IUTBX € TOJIOKEH Ha elHa
TPEHUPOBBYHA CeCHs M JiBa TecTa 3a nameT — 3 h u 24 h nmo-kbcHO. B TO3M TecT kaTo Kpurepuii 3a
3araMeTsBaHe Ce OTYMTA BPEMETO Ha MPECTOH Ha TIbXa B OCBETCHATA KaMepa Ha arapara.
Cratuctuveckara o0paboTKa Ha JJaHHUTE € u3BbpIIeHa upe3 Student’s t-test.

Pesyararu: Cien 7-1HEBHO TpETUpPaHE rajioBa KMCEIMHA M KBEPUETHH HE IMOKA3BaT 3HAUYUM
edeKT BpXy MaMeTOBUTE U OOYUYUTEITHH MPOIIECH B TeCTa 3a akTUBHO u30srBane. Cren 14, 21 u
30 mHu u ABata nojauQeHoa yBenryaBat Oposi Ha N30sIrBaHUsATa B TPEHUPOBBYHHUTE CECUU U
OCHOBHHS TeCT. ['aJioBa KMCEIMHA U KBEPLIETHH HE IMOBJIMUSBAT BPEMETO 3a MPECTOM B CBETIIOTO
MOMEIICHUE B TECTA 33 MACHMBHO M30sTBaHe ciell /-aHeBHO npuwioxenue. Ciexn 14-1HEBHO
TpPETUPAHE TAI0OBA KUCEIMHA yIbJKaBa BPEMETO 3a MPECTON caMO BbB BTOPHS TECT 3a ITAMET, a
cnen 21- u 30-gHEBHO NPHIIOKEHUE — U B JiBaTa Tecta. KBepuerus, npuioxeH 3a 14, 21 u 30aau
yIbJKaBa BPEMETO 3a MIPECTOU U MPH J[BaTa TeCTa 3a mameT. Bpemeto, HeoOXoauMo 3a
HACTBIIBAHE Ha TOJIOKHUTEIHUTE e(DEKTH BhPXY IMaMETTa MOXKe J1a Objie 000CHOBAHO C
HaATpyIBaHEe HAa MOJU(PECHOIUTE B MO3bKa cjie]l (Cy0)XpOHUYHO MpriiokeHue [5].

M3Bon: ['anoBa kucenHa U KBEPLETHH, MPUJIOKEHU B €IHAKBU HUCKH JI03H, TOKA3BaT CXOTHU
MOJIOKUTEITHH €PEKTH BBPXY ITAMETOBUTE U OOYUUTEITHU TPOIECH TIPH MITAJIH/3/IPaBHU ILTbXOBE.
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I'7.15. Eftimov M, Georgieva A, Pavlov D, Todorova M, Reyzov M, Nikolova
M, Stefanova N, Tsaneva M, Novakovic M, Tesevic V, Valcheva-Kuzmanova
S. Ameliorative effects of the flavonoid fustin in a rat model of
trinitrobenzensulfonic acid-induced colitis. IOP Conf. Series: Earth and
Environmental Science 2024; 1305:012018.

Trinitrobenzene sulfonic acid (TNBS)-induced colitis is a widely used animal model that mimics
the signs and symptoms of inflammatory bowel disease. Fustin is a flavonoid found in Cotinus

coggygria.

The aim of the present study was to investigate the effect of fustin isolated from Cotinus
coggygria heartwood in a rat model of TNBS-induced colitis.

In this experiment, 30 male Wistar rats were used, allocated to three groups: Control, TNBS and
TNBS+F10. Colitis was induced by rectal application of TNBS. After the induction of colitis,
fustin at a dose of 10 mg/kg was administered orally to TNBS+F10 group in the course of 8 days.
Severity of colitis, oxidative stress and inflammation were assessed by macroscopic,
histopathological, immunohistochemical and biochemical analyses.

Rats from TNBS group demonstrated severe colonic damage. Fustin treatment ameliorated most
of the macroscopic and some of the histopathological indices of colonic damage, and restored the
activity of the endogenous antioxidant superoxide dismutase in tissue homogenate but did not
affect the signs of inflammation measured by the activity of alkaline phosphatase in serum and
tissue homogenate, as well as the expression of NF-kB in the colon. In conclusion, the
ameliorative effects of fustin in the experimental TNBS-induced colitis might be the result of its
antioxidant properties.

Edrumon M, I'eopruena A, Ilasjos /I, Tonroposa M, PeiizoB M, HukosioBa M,
CredanoBa H, llanesa M, HoBakoBuu M, Temesuu B, Bbiiuesa-Ky3manoBa
C. IlporexkTuBHM edexTn HA PaaBoHONAa QYCTHH B MOJEJ HA KOJIUT MPH
IIbX0BE, HHAYIHPAH 4Ype3 TPUHUTPoOeH3eH cyagonoBa kuceanna. |lOP Conf.
Series: Earth and Environmental Science 2024; 1305:012018.

KomutsT, MHIyIMpaH Ype3 NPUIOKESHUE Ha TPUHUTPOOeH3eH cyindoHoBa kucenuHa (TNBS)-e
[IMPOKO M3MOI3BAH JKUBOTHHCKU MOJIET, HANIO00SBAI U3MEHEHUATA U CUMITTOMHTE,
HaOJI0IaBaHU TIPU BB3MATUTEITHUTE YpeBHU 3200 siBaHus. OyCTUHBT € (I1aBOHOWA, HAMHpAIIL Ce
B pactenurero cMpanka (Cotinus coggygria).

IenTa Ha HACTOSIIIOTO M3CIIE/IBAHE € J]a ce MPoyuH edeKkTa Ha (yCTHH, U30JIMPAH OT AbpPBECHHA
Ha cMpaJyuiiKa, B Mozien Ha TNBS-unayupan KoquT npH mibXoBe.

B xona Ha excriepumenta 30 MBxKH TuTbXa OT mopoaa Wistar 6sixa pasnpeiesieHu B TpU TPyIu:
Kontpona, TNBS u TNBS+F10. KonutsT Oerie uHAyLIHPaH MOCPEICTBOM PEKTATHO
npunoxenue Ha TNBS, cnen koeto Ha sxuBoTHHUTE OT rpynara TNBS+F10 Gemre npunaran
(GyCTHH eXeTHEBHO OPaJIHO B MpOoAbbKeHHe Ha 8 1HU. TexecTTa Ha KOMUTA, OKCUJATUBHHUSAT



CTpEC U BB3MAJIECHUETO OsXa OLIEHEHU NOCPEACTBOM MAaKPOCKOIICKH, XMCTOMATOJIOTMYHH,
MMYHOXUCTOXUMUYHU U OMOXUMHUYHHA METOIH.

[Tpu murexoBete ot rpyna TNBS ce ycranoBu Texxko yBpexaane Ha KosnoHa. Tpetupanero ¢
(bycTHH chbyMs 1a TOJ00PU OBEYETO MAKPOCKOIICKU M HAKOM XMCTOJIOTUYHU MapKepH 3a
YBpEXKIaHE U Ja Bb3CTAHOBU HUBATa HA €HJOTCHHMS aHTHUOKCUAAHT CYIIEPOKCHU JUCMYTa3a B
ThKaHEH XOMOreHaT. Bb3manaennero, OleHeHo Ype3 u3MepBaHe Ha HUBATa Ha ajkaiHa (ocdaraza
B CEPYM U ThKaHEH XOMOIeHaT, KakTo u upe3 ekcnpecusita Ha NF-KB B xosoHa, He Oemie
MOBJIHSIHO. B 3aKiroueHue, Ha0JIr01aBaHUTe IPOTEKTUBHU eeKTH Ha GycTuH B Mojaen Ha TNBS-
UHIYLUUPaH KOJUT BEPOSITHO CE JIbJKAT HA HETOBUTE aHTUOKCUIAHTHU CBOWCTBA.

I'7.16. Salbashian M, Stefanova N, Tzaneva M, Pavlov D, Novakovic M,
Tesevic V, Georgieva A, Eftimov M, Reyzov M, Nikolova M, Valcheva-
Kuzmanova S. Hepatoprotective effect of the flavonoid fustin in a rat model of
paracetamol-induced acute liver damage. IOP Conf. Series: Earth and
Environmental Science 2024; 1305:012017.

Paracetamol (PCM)-induced toxicity is a well-established pharmacological model. Cotinus
coggygria is a medicinal plant rich in polyphenols, including the flavonoid fustin. The aim of the
present study was to evaluate the effects of the flavonoid fustin isolated from _Cotinus
coggygria_heartwood in a model of PCM-induced liver damage. Male Wistar rats (n=48) were
allocated to four groups: Control, PCM, F5+PCM, F10+PCM. The rodents were treated daily
orally for nine consecutive days as follows: groups F5+PCM and F10+PCM — with fustin
(suspended in a vehicle) at doses of 5 and 10 mg/kg, respectively; groups Control and PCM —
with the vehicle. PCM was injected intraperitoneally (1.0 g/kg) on day 7. At the end of the
experiment, serum and liver samples were prepared. PCM caused a severe liver damage
confirmed by histopathological, immunohistochemical and biochemical indices. Compared to
PCM group, in F5+PCM and F10+PCM groups, the hepatic necrosis, steatosis, ballooning
degeneration, inflammation and expression of NF-kB were significantly reduced. Fustin
treatment resulted in a significant reduction of serum activities of alanine aminotransferase and
gamma-glutamyl transferase to levels that did not differ from the control values. The present
study demonstrated a hepatoprotective effect of the flavonoid fustin in a rat model of acute
paracetamol-induced toxicity.

Canbammsan M, CredpanoBa H, Ilanea M, I1aBaos /I, HoBakoBuu M,
Tewmesuu B, I'eopruesa A, Eprumos M, PeiizoB M, HukosioBa M, BbiueBa-
Ky3manoBa C. XenaronporekTuBeH eekt Ha GuiaBoHONAa QYCTHH B MOJ1eJI

Ha MapaneTamMoJ-uHAYIHPAHO OCTPO YePHOAPOOHO YBpPeKAaHe NPHU IJIbXOBeE.
IOP Conf. Series: Earth and Environmental Science 2024; 1305:012017.

[Mapanieramon (PCM)-unyninpanaTa XemaTroTOKCHYHOCT € ITUPOKO U3IMOJ3BaH (hapMaKoJIOTrHIeH
mozen. Cmpammuka (Cotinus coggygria) e neuedbHo pacTenne, 6orato Ha MOJUGEHOH,



BKJIIOUNTETHO (prraBoHOMAA GycTuH. LlenTta Ha HACTOAMIOTO M3CIEIBAHE € J1a CE OICHAT e(EKTHTE
Ha (raBoHOM 1A PYCTHH, U30JUPAH OT IbPBECHHA HA CMpaJyUIHKa, B Mozen Ha PCM-unaynupano
4epHOAPOOHO yBpexKIaHe. 3a 1esita MbXKH 1IbxoBe mopoaa Wistar (n=48) Osixa pasmpeaeincHu
B ciiegaute 4 rpynu: Konrpomna, PCM, F5+PCM, F10+PCM. I'pu3zauunte 6sixa TpeTHpaHH
€KEIHEBHO OPAJHO B MPOIBIDKEHUE HA 9 HM 10 cnequust HauuH: rpynu F5+PCM u F10+PCM —
¢ pycrun (mox hopmata Ha cycrieH3us ) B 1034 cboTBeTHO 5 1 10 mg/kg; rpynu Konrpona u
PCM — ¢ mucniepcHara ¢asza. PCM Gerre nmkektupan uatpanepuroneanto (1.0 g/kg) va 7vu
JIeH OT eKCIepuMeHTa. B kpast Ha TpeTupaHneTo Osixa MPUroTBEHU MPOOH OT CEPyM U YepeH Apo0.
PCM npenusBuka TEXKO 4YepHOAPOOHO YBpPEKIaHE, TOTBBPACHO Ype3 XUCTOMATOIOTHYHH,
MMYHOXUCTOXHMUYHU U OMOXUMHYHH MeTou. B cpaBHenue ¢ rpyna PCM, B rpynute F5+PCM
u F10+PCM ce HaOiro1aBaT 3Ha4uMO peaylIpaHy YepHOIPOOHA HEKPO3a, CTearo3a, 6aJoHHa
nereHepanus, Bp3naneHue u excrnpecust Ha NF-xB. Tpetupanero ¢ ¢pycTuH 10Bee U 10 3HAUUMO
HaMaJIeHHE Ha CepyMHaTa akTHBHOCT Ha aJlaHWH aMHUHOTpaHc(epasa v raMma-riryTaMuI
TpaHcdepasa 10 HUBA, MOJOOHU HA Te3H B KOHTPOJIHATA Ipyna. B 3akimroueHne, HacCTOAIIOTO
M3CIIe/IBaHE Pa3KpUBa XEMaTONPOTEKTUBEH eeKT Ha (iaBoHOMa (DYCTHH B MOJIEN Ha OCTpa
napaneTaMos-MHIyIuPaHa TOKCHYHOCT MPU TUTBXOBE.

I'8.1. Georgieva A. Potential health benefits of the plant Levisticum officinale
(lovage) in relation to its polyphenolic content. Acta Scientifica Naturalis 2023;
10(1):16-36.

The purpose of the present study was to gather information about the effects of the herb
Levisticum officinale (lovage) and of its phenolic ingredients and to elucidate the potential health
benefits of the plant in relation to its polyphenolic content. The study was performed by
searching different internet-based databases (Google Scholar, ScienceDirect, PubMed, etc.).
Levisticum officinale (lovage) is a perennial aromatic plant from the Apiaceae family. This herb
is rich in essential oil and is widely used as a seasoning for culinary purposes. Lovage contains
up to 860 mg GAE/100 g fresh weight phenolic substances as well. Polyphenols in L. officinale
belong to the classes of flavonoids (quercetin, rutin, kaempferol and anthocyanins) and phenolic
acids (chlorogenic, neochlorogenic, ferulic, gallic, ellagic). They contribute to potent antioxidant
properties of the plant. Anti-inflammatory, anticancer, neuroprotective, antidiabetic, antibacterial,
hepatoprotective and other properties of L. officinale extracts have also been demonstrated.
Phenolic substances abundant in lovage have shown to be protective in models of osteoporosis
and different cardiovascular diseases as well.

The information confirms our assumption that Levisticum officinale is not only an useful and
pleasant-tasting Mediterranean-cuisine seasoning but also a herb that can contribute to the
healthy lifestyle.

Keywords: Levisticum officinale, polyphenols, flavonoids, phenolic acids



I'eopruena A. Ilorennmannu 3apaBHu moJ3u Ha Levisticum officinale
(meBeci1) BB BPBb3Ka ChC ChABP:KaHUeTO Ha moaudenoan. Acta Scientifica
Naturalis 2023; 10(1):16-36.

[enta Ha HACTOSIIOTO M3CIIEABAHE € Ja 0000IMM HannyHaTa HHpopManus 3a epekTure Ha
ounkaTa/moanpaska Levisticum officinale (neBecuin) u Ha chabpKamuTe ce B Hest MOTH(EHOIN U
J1a OLICHUM TOTCHI[HATHUTE 3JPAaBHH OJI3H HA PACTCHUETO BbB BPBH3Ka C MOIHU(PEHOTHOTO My
chabpkanue. [IpoyuBaneTo Oeliie MPOBEICHO MOCPESICTBOM ThPCEHE B Pa3IMUHU Oa3u JaHHH B
Hutepuer karo Google Scholar, ScienceDirect, PubMed u np.

Levisticum officinale (zeBecrir) ¢ MHOrOroIUIIIHO apOMAaTHO paTCEHUE OT ceMeiicTBo Apiaceae.
To e GoraTo Ha eTepUYHO MACJIO M Ce U3I0JI3Ba KaTo MOIpaBKa B KyJuHapusTa. B neBecuia ce
ChIbpKAT U PEHOJIHU CheAUHEHHS B KOoHIeHTpanus 10 860 mg GAE/100 g cBexo Terio.
[Monudenonute B L. officinale mpunannexar kbm kiaacoBere (raBoHOUIN (KBEPLIETHH, PYTHH,
KeMmIdepost U aHTOIMAHUHN) U (CHOTHHU KUCEIHHHU (XJIOPOreHOBa, HEOXJIOPOreHOBA, (hepyIioBa,
rajgoBa, eniaroea). Te JONPUHACAT 3a CHIIHMUTE aHTHOKCUIAHTHU CBOMCTBA Ha pacTeHueTo. Jpyru
HaOr01aBaHu e(DEeKTH Ha ICBECHIT BKIIFOUBAT IPOTHBOBB3MAIUTEIICH, IPOTHBOPAKOB,
HEBPOIPOTEKTUBCH, aHTUINA0CTCH, aHTHOAKTEPHAIICH, XEIMATONPOTEKTUBEH 1 JIp. DeHOIHHUTE
ChCIMHEHHS B ChCTaBa HA PACTCHUETO Ca MOKA3aJIH MPOTEKTUBHU e(DEKTH U B MOJICIIH Ha
OCTEOII0pO3a U ChP/ICYHO-CHIOBU 3a00IIBAHUSL.

Hanuunara uH(bopManus moTBbpKIaBa HAILIETO MPE/noyiokeHue, ye Levisticum officinale e ue
CaMo T0JIC3HA M BKYCHA TONPaBKa, u3moia3Bana B Cpein3eMHOMOPCKATa KyXHs, HO 1 OWIIKa,
KOSITO MOJKE J[a JIOTIPUHECE 3a 37PaBOCIIOBHUS HAYMH Ha )KUBOT.

Kawouosu xymu: Levisticum officinale, nonudenonu, gpaaBoHonmu, GeHONHN KHCEIUHHI

I'8.2. Eftimov M, Georgieva A, Valcheva-Kuzmanova S. Drug-induced
hyperglycemia. Varna Medical Forum 2021; 10(2):164-171.

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 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
low est 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.

Keywords: hyperglycemia, drugs

E¢ptumos M, I'eopruesa A, Boa1ueBa-Kysmanosa C. JlekapcTBeHo-

HHAYUHpaHa xuneprimnkemus. Bapuenckn meqnuuncku gpopym 2021;
10(2):164-171.

JlekapCTBeHO-UHIYIIMPAaHATA XUIIEPTIIMKEMUs € KIMHUYHO 3HAYUM MPOOIIeM, KOHTO €
MOJIIEHSIBaH, HO Y€CTO CPEIIaH P MHOXKECTBO OT IIMPOKO M3IOJI3BAHUTE JICKAPCTBA.
[ToBumennTe HUBa HAa KPbBHATA 3aXap MOTaT J1a NPUYMHAT YBPE)KAaHE HA KPHbBOHOCHUTE ChI0BE
Y OpraHuTe.

Lenta Ha HacTosmuUs 0030p € Ja 0000 HATMYHUTE JIUTEPATYPHH JAHHU 10 OTHOILIICHHE Ha
XHUIEPIITMKEeMUYHHS e()eKT Ha Haii-uecTo M3MOI3BaHNUTE JIeKapcTBeHU rpynu. [IpoyuBanero Gere
MPOBEICHO Ype3 ThPCeHe Ha MHOpMAIKs B pa3inuHu web 0asupanu 6a3u nannu — Google
Scholar, Pub Med u np.

Hamero npoy4BaHe nokasBa, 4e OCHOBHUTE KJIaCOBE JIEKapPCTBA, ACOLIMUPAHU C XUTEPTIUKEMHUSI
U pa3BUTHE Ha AMA0eT, ca: HAKOM XOPMOHAIIHU JIEKapCcTBa, UMYHOCYIIPECOPH, JIEKAPCTBa,
MOBJIMSIBAIIY ChP/IEYHO-CHA0OBATa CUCTEMaA M LieHTpaiHaTta HepBHa cucteMa (LTHC),
IPOTUBOMHUKPOOHM U aHTHAacTMaTHYHU. Cpel XOPMOHAITHUTE JIEKapCTBa Hal-CUITHO
I1Ma0eTOreHHU ce OKa3BaT arOHUCTUTE HAa TOHA0TPOINH-0CBOOOKIaBAIIMS XOPMOH U
TIIIOKOKOpTUKOCcTepouanTe. Cpesl iekapeTBara, MOBIMSBAIIY ChpASCUHO-ChI0BaTa CHCTEMA,

ce OTKpOsIBaT THA3UAHUTE TUYPETUIH, HIKOU OeTa-0I0Kepu U MOIIHUTE cTaTuHU. OT
nosnusBaimute [{HC ¢ Hali-BUCOK PUCK OT XUNEPIIMKEMHUS C€ OTJINYABAT AaHTUIICUXOTUYHNUTE
nekapctBa. Cpesl IpOTUBOMUKPOOHUTE JIEKapCcTBa Hal-CHIIHO JMa0eTOreHHH ca
AHTUPETPOBUPYCHHUTE HYKIICO3HTHU aHAIO3U M MTPOTEa3HH MHXUOUTOPH, KAKTO H

(ryoprpaHUTE XHHOJIOHH, a CPEJ] aHTHACTMATHYHUTE — O€Ta-2 arOHUCTHUTE.
XUNeprauKeMUIHUAT €PEeKT Ha TE3H JIEKapCTBa ce 00YCIIaBst OT Pa3InNYHA MEXaHU3MH —
HaMaJieHa CeKpenus Ha WHCYJIMH, HHAYIMPaHe Ha HHCYJIHMHOBA PE3UCTEHTHOCT, CTUMYJIMpaHe Ha
TJIMKOTEHOJIM3aTa U TIIFOKOHEOTeHe3aTa B MyCKYJIUTE B YepHHUSI Ipo0 U JIp.

MepkuTte, IprIaraHyl 3a MPeoI0JIsIBaHe Ha JIEKapCTBEHO-HHIYITUPAaHATa XUIIEPTITHKEMHUS,
BKJTIOYBAT M3IMCBAHE HA JIEKAPCTBA C Hali-MaTbK PHCK J1a TIPEIN3BUKAT HAPYIICHHS B
KPBhBHO3aXapHUTE HUBA, MOHUTOPHHT Ha TEPANUATA, N3MOJI3BAHETO

Ha aHTUIMA0CTUIHH JIEKapcTBa KaTo metformin, a mpy TEXKa XUIIEPTIIMKEMUST — JOPH WHCYIIHH.
B 3akiodenue, nekapcTBEHO-UHAYIIMPAHATA XUTIEPTIIUKEMUS € YECTO CpellaH mpoodIieM B
nedyeOHaTa MPaKTUKA U ca HEOOXOAUMHU MEPKH 3a MOBHILIaBaHE HAa MH(POPMHUPAHOCTTA 3a Ta3u
HE)XeJIaHa JIEKapCTBEHA PeaKiusl, HAUYMHUTE 3a 30STBaHETO M KOHTPOJIMPAHETO H.

Ki1r040BH 1yMH: XHIIEPTIIMKEMUs, JIEKapCTBA



I'8.3. Todorova M, Georgieva A, Valcheva-Kuzmanova S. Behavioral changes
in experimental models of estrogen deficiency. Varna Medical Forum 2021;
10(2):172-180.

Estrogen hormones play an important regulatory role in the human body. They contribute to
sexual differentiation, reproductive function and behavior, as well as to memory, neuronal
survival, homeostasis and metabolic rate. The menopausal period in a woman’s life is
accompanied by changes associated with decreased levels of gonadal hormones. Decreased
estrogen levels are considered to be one of the potential factors in the pathogenesis of affective
disorders and cognitive dysfunctions. This review summarizes the available literature data on
behavioral changes in animals with ovariectomy-induced estrogen deficit.

Keywords: estrogen deficiency, behavior, animals

Tomoposa M, I'eopruesa A, BoiiueBa-Ky3smanosa C. IloBegenuecku
HAPYLIEHUS B eKCIIEPUMEHTAJTHN MO/IeJIH HA eCTPOreHeH JeuuT.
Bapuencku meaununcku ¢popym 2021; 10(2):172-180.

EctporeHHuTE XOPMOHHU UIPAsAT Ba)kKHA PEryJIaTOpHa pojisl B YOBEUIKUS OpraHu3bMm. Te
JONPUHACAT 3a CeKCyaIHaTa aAu(epeHuanus, penpoayKTHBHATa (U3NOJIOTHS U IOBEJCHHUE,
KaKTO U 32 IaMeTTa, OLIEJSIBAHETO Ha HEBPOHUTE, XOMEOCTa3aTa U MeTaboIu3Ma.
MeHonay3aaHMAT Iepuo/] OT )KMBOTA Ha KEHATa € MPUJIPY>KEH OT IIPOMEHH, CBBP3aHU C
HaMaJICHU HUBA Ha TOHAJIHUTE XOpMOHHU. ClabT B HUBOTO HA €CTPOICHUTE CE CUUTA 3a €IUH OT
NOTEHIMATHUTE (aKTOPH B ATOreHe3aTa Ha a)eKTUBHUTE HAPYLIEHNUS U KOTHUTUBHU
mucpyskiuu. Hactosimusar o030p uma 3a 1en 1a 000011 HATMYHUTE JIUTEPaTYpPHH JaHHU 32
MOBCACHUYCCKNUTC HAPYIICHUS ITPU )KUBOTHU C OBAPUCKTOMUA-UHAYHHUPAH €CCTPOrCHCH Ile(i)I/IIII/IT.

KuouoBu nymu: ectporeHeH AeuIUT, TOBEACHUE, )KUBOTHU

I'8.4. Georgieva A, Valcheva-Kuzmanova S. Polyphenols and osteoporosis.
Nauka farmakologiya 2020; 2:30-34.

Osteoporosis and osteopenia are extremely important for the modern society. Their prevention
and treatment require continuous search for new methods and remedies. Polyphenols, natural
compounds with a great potential for treatment of various diseases, attract a lot of interest in the
scientific community. This review summarizes the available literature data on the effects of
polyphenols in osteoporosis/osteopenia obtained from studies in vitro in cell cultures as well as in
vivo in experimental models and clinical trials.

Keywords: osteoporosis, osteopenia, polyphenols



I'eopruesBa A, BoaueBa-Ky3zmanona C. Iloaindenonn u ocreonoposa. Hayka
papmaxosiorus 2020; 2:30-34.

Ocreonopo3aTa U OCTEONEHHATA Ca ChCTOSIHUS C N3KITFOUUTEIHA 3HAYMMOCT 33 ChbBPEMEHHOTO
o6mectBo. ToBa Hallara HEMPEKbCHATO ThPCEHE HA HOBU METO/IM U CPEJICTBA 32 TAXHOTO
npeaoTBpaTsABAHEC U JICUCHUC. HOJII/I(i)eHOHI/ITe, CbCANMHCHUA OT NPHUPOACH IIPOU3XOJ C IoJIsAIM
MOTEHIIMA 32 JICYCHUE Ha Pa3JIniHU 3200 sIBaHUS, BCE MI0-YECTO MPEIU3BUKBAT HHTEpEca Ha
HayyHaTa o0mHocT. HacTosimusar 0630p 0000111aBa HATMYHUTE JINTEPATYPHU JaHHH 32 e(hekTa Ha
noau(eHoIM IPH 0CTEONOPO3a/0CTEONCHUS MOMyYeHH IN VItro B KIEThYHU KYJATYpH | IN VIVO B
CKCIICPUMCHTAJIHU MOACIIN U KIIMHUYHU ITPOYUYBAHU.

KirouoBu ymMu: 0cTeornoposa, 0CTeoneHus, NoaudeHonm

I'8.5. E¢pTumoB M, I'eopruesa A, TogopoBa M, BrarueBa-Kysmanosa C.
N3caenBane Ha epexTHTE HA TJI0A0B COK OT Aronia melanocarpa u
XJIOPOT€HOBA KHCEJIMHA BbPXY JIBUTaTE/JIHATA AKTUBHOCT HA ILTbXOBE B
ciaeapoausnus nepuoa. Collection of articles from the National Scientific
Conference “15 Years of Pharmacy in Medical University — Plovdiv” 2018:
135-138.

MO3BKBT Ha KEeHaTa MPEThPIIABA 3a0eNEKUTEIHN (PU3UOTIOTHYHH U TIOBEJCHYECKH TPOMEHH T10
BpeMe Ha cieapoauinus nepuo/. [lnogosust cok ot Aronia melanocarpa (IICAM) u
ChIbpKaIIaTa ce B Hero xjoporenona kucennna (XK) ca ¢ mokazanu epektu Bbpxy QyHKIUUTE
Ha [IEHTpaJHaTa HepBHA cucteMa. L{enTa Ha HACTOSAMIOTO IPOYYBAHE € Ja ce u3ciensat eexkrure
Ha [ICAM u XK, npunaranu no Bpeme Ha OpeMEHHOCTTa, BbPXY JBUTraTeIHATa aKTUBHOCT Ha
IUTBXOBE B CIEAPOIUIHUS MEPUOI.

Kencku Wistar mursxose (N=25) ca pa3aencuu B 5 rpynu: Konrpona; Poaunku (P); PAHTICAMS,
P+IICAMI10 u P+XK. Benuku rpynu, ¢ uskciaouenre Ha KonTpona, ca 3amonenn. Mexny 14u
1 20U recTallMOHEH JCH IITbXOBETE €A TPETUPAHU BEJHBK JHEBHO, OPAJIHO, KAKTO CIIEJBA: TPYIH
Konrpona u P — ¢ gectunupana Boga (10 ml/kg), PAIICAMS u P+HTICAM10 — ¢ TICAM
(pecriektrBHO 5 1 10 ml/kg) u P+XK — ¢ XK (20 mg/kg). Ha Bropus feH ciie paxIaHeTo ¢
IIPOBEJIEH TECT OTKPUTO II0JIE 3a OLICHSABAHE HA JBUTATEIHATA aKTUBHOCT Ha JKUBOTHUTE.

Kakrto xopu3oHTanHaTa, Taka U BepTUKaJIHATa JABUraTeIHa akTUBHOCT Ha rpyna P e 3HaunMo 1o
HHCKa, B cpaBHeHUe ¢ Ta3u Ha KonTponata (p<0.05). Bpost Ha XOpU3OHTAIHUTE U BEPTUKAITHHUTE
nBrkeHUs Ha KUBOTHUTE OT Tpynu P+HIICAMS, PHIICAM10 u P+XK He e 3HaunMo no-
pasnuyeH oT Te3u Ha rpyna KonTtpona. Pe3ynratute nokassar, 4ye IIIbXOBETE B CIECAPOANIHUS
NIEpHOJ] MPOSIBABAT HaMaJIEHA JIBUTATEJIHA aKTUBHOCT B TECT OTKPUTO I10JI€, KOETO BEPOSATHO €
pe3yNTaT OT NOBHILIEHA €eMOLMOHAIHOCT WM TPEBOKHOCT, CBbP3aHa C PeAyLIUPaHO
n3cnenonarencko noseaeHue. [ICAM n XK npoTtuBoaeicTBaT Ha TOBa CbCTOSIHUE, BEPOSITHO
OyarojjapeHue Ha TAXHaTa aHKCHOJIUTUYHO-T10J00Ha aKTUBHOCT.

Baaropapuocru: U3cnensanero e cyocuaupano ot ¢houp ,,Hayka*“ — MY-Bapna, 2014 r.



Eftimov M, Georgieva A, Todorova M, Valcheva-Kuzmanowa S. Investigation
of the effects of Aronia melanocarpa fruit juice and chlorogenic acid on the
locomotor activity in postpartum rats. Collection of articles from the National
Scientific Conference “15 Years of Pharmacy in Medical University — Plovdiv”

2018: 135-138.

The female brain undergoes astonishing physiological and behavioral changes during the
postpartum period. Aronia melanocarpa fruit juice (AMFJ) and its component chlorogenic acid
(CGA) had demonstrated diverse positive effects on central-nervous-system functions. The aim
of the present study was to investigate the effects of AMFJ and CGA applied during the
gestational period on the locomotor activity of rats during the postpartum period.

Female Wistar rats (n=25) were allocated to 5 groups: Control; Postpartum (P); P+AMFJ5,
P+AMFJ10 and P+CGA. All groups except for Controls were fertilized. Between the 14th and
the 20th day of gestation rats were treated daily orally as follows: Control and P — with distilled
water (10 ml/kg), P+AMFJ5 and P+AMFJ10 — with AMFJ (5 and 10 ml/kg, respectively) and
P+CGA — with CGA (20 mg/kg). On the second postpartum day, open field test was performed to
assess rodent locomotor activity.

The number of horizontal, as well as of the vertical movements of group P were significantly
decreased in comparison with Controls (p<0.05). The number of horizontal and vertical
movements of animals in the groups P+AMFJ5, P+AMFJ10 and P+CGA was not different than
that of Controls. The results indicate that the postpartum rats demonstrate decreased locomotor
activity in the open field test probably due to increased emotionality or anxiety leading to a
suppression of exploratory behavior. AMFJ and CGA counteract this state, probably because of
their anxiolytic-like activity.
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