HAYYHA OEAHOCT
HA AoU. A-P AHENNA ANIEKCAHOPOBA OUMUTPOBA, IM

PBbKOBOAOUTEIN HA KATEAPA "®U3NONOIMMNA U NATOPU3NOIIOINA”
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JJOKTOPCKATA OUCEPTALMS

1. ABtopecpepaTt. CbOOBO-NPOTEKTUBHU €EKTU HA LUUHKOBaTa CynnemMeHTauus —

eKkcrnepumMmeHTanHu npoyysaHus. 2007

MOHOIPA®UU

2. MaTocun3nonornyHn n KNMHMYHN NPOMEHU Npu cTapeeHe. [log pegakuuaTa
Ha []. Ctpawumupos. ISBN: 978-954-756-082-6, N3agaTtenctso kbm MY-lneseH.
YyacTue B cnegHara rnasa: EHgoTenHa ancdyHKums, cbaoBa CTeHa U cTapeeHe.
2008;21-32.

Pe3ziome

Cmapeenemo, cmapocmma u 0bj20emuemo ocmasam u 00 OHec aKkmyaieH u 6ce ouje
HedoCmamv4Ho npoyuer npobnem. EOna om cvepemenHume KOHYenyuu 3a cCmapeeHemo e
cxeawanemo, Kkamo Quzuonocuyer u namoguzuonocudern npoyec. Cmapeenemo ce c8vp36a
CHWO C GB3HUKEAWU HAPYWEHU 6 YEHMPAIHUme pecyiayuu, muvll Kamo YeHMpaiHo-
pezylamopHume Mexanusmu 00yciassam npomeHume 8 pacmedcd, mpoguxama, OUuanemo,
OBUIICEHUEMO U a0anmayusima Kvm ycioeusima Ha cpeoama. Owe om MUHaiomo cmosemue e
UBMBKEAHA POJISAIMA HA HEPEHAMA CUCHeMd U Hep8HAMA pe2yiayus Kamo OCHOBHA CUNd 8
JHCUBHeHUme  npoyecu — npu  cmapeewe. B mpoyeca Ha  cmapeenemo  oceen
YEeHMPAIHope2yiamopHume MexaHusmMu, 3HA4eHue umMam u UHKpemopHume @yHKyuu Ha
eHOOKpUHHama cucmema. Paznuunu ca cmanosuwama, Kos om dcie3ume umda 600eujo
3HayeHue 6 npoyecume Ha cmapeere. Hecvmueno e 3nauenuemo na Xunomanamo-xunogusHo-
HaobvoOpeuna cucmema, norOGUMeE MHCIE3U U MUMYCHM, KAMO 2la6eH pe2yiamop Ha
UMYHHAMA XOMeoCcmasa.

B monoepagpuama ca npeocmagenu nosu Komyenyuu 3a MOJEKYIHUMe MEeXaHUusMu Hd
cmapeenemo. Pazenedanu ca 63aumo8pb3Kume mexncoy cmapeene u amepockieposa, Mexicoy
apmepuanHa Xunepmonus u eHoomenna ouc@yukyus. I[loopoono e onucana poasma Ha
oKcuoamusHusi cmpec 8 npoyeca Ha cmapeeHemo. (OcobeHo MACMO e O0moeleHO Ha
QuzuorocuuHUmME NPOMEHU NPU 8b3PACMHU U CMapu xopa 8 omcvcemsue na 6oarecm. Coujo
maka ca paszenedanu u cneyuguunume 0cobeHoCmu 8 KIUHUYHOMO NPOMuUYane Ha HAKoOU om
Hati-yecmume 3a0018aHUSL (BUNC CHOLPHCAHUEMO).



Monoepagusama e npeonaznauena 3a CmMyOeHmMU NO MeOUYUHA, CMOMAMON02US U
Gapmayus, 3a aekapu u Opyeu CREYUAIUCMU C MEOUYUHCKO 00pazosanue, 3a HAYYHU
Ppabomuuyu, KaKmo u 3a WUPoK Kpbe Om Yumamenu ¢ uHmepec KoM masu memamuxd.

3. Atanasova M, A. Dimitrova, B. Ruseva, A. Stoyanova, M. Georgieva, E. Konova.
Quantification of Elastin, Collagen and Advanced Glycation End Products as
Functions of Age and Hypertension. In: Senescence (Tetsuji Nagata, ed) InTech,
Croatia, 2011; p. 519-530.

Summary

The book "Senescence” is aimed to describe all the phenomena related to aging and
senescence of all forms of life on Earth, i.e. plants, animals and the human beings. The book
contains 36 carefully reviewed chapters written by different authors, aiming to describe the
aging and senescent changes of living creatures, i.e. plants and animals.
We investigated the effects of aging and hypertension on the proteins of extracellular matrix
of thoracic aortas in rats. Male and female spontaneously hypertensive (SHR) and Wistar-
Kyoto rats (WKR), at 2-, 4- and 8-months of age were used. The elastin content was
determined by hot alkali hydrolysis of the aortas. Aortic collagen content was determined by
assaying the hydroxyproline present in the alkaline solution. Glycation of purified aortic
elastin was tested by direct determination of advances glycation end products (AGE) formed
in vivo. Maillard reaction-related fluorescence was measured as an index of advanced
glycation on 360/450 nm excitation/emission. Antibodies against AGEs in the sera of
investigated animals were assessed by indirect enzyme-linked immunosorbent assay (ELISA)
using glycated hemocyanin as antigen. The data were present as means +/- SE, compared
with the method of least significant differences (LSD) and analyzed using multifactor analysis
(MANOVA).
The absolute amount of elastin in the thoracic aorta of SHR at different ages did not differ
from the elastin quantity of age- and sex-matched WKR. MANOVA analysis showed no
significant correlation between the elastin content of thoracic aorta and the investigated
factors “age”, “hypertension” and "sex”. The total collagen content was increased with the
age of the investigated animals, but there was no difference between sex-matched SHR and
WKR. MANOVA analysis showed that the collagen content of the thoracic aorta correlated
strongly (p=0.0019) with the factor “age’ of the investigated rats, but did not with other two
investigated factors “hypertension” and "sex”.
The direct measurement of Maillard reaction related fluorescence of obtained aortic a-elastin
was generally found to increase with age in both strains and was significantly higher
(p<0.001) in SHR than in WKR. MANOVA analysis showed that the factors “age” and
“hypertension” were significant for fluorescence of the purified elastin (p=0.001 and
p=0.0026) but "sex” was not. The serum levels of anti-AGE antibodies (AGEAb) increased
with age. The highest levels of AGEAb were found in 8-months-old SHR. We didn’t found
significant differences in AGEAD levels between SHR and WKY at 2 months of age, but they
were significantly increased in 4- and 8-months-old SHR compared to the age-matched WKR.



It is known that hypertension and aging are related to the increase of oxidative stress and
changes of vessel walls. The investigations of our study supported this fact. SHR and WKR at
the three investigated ages didn’t differ by the elastin quantity of the thoracic aortas, but
there were significant differences in the formation of AGEs between age and strain groups.
The obtained data showed increase of collagen content in the thoracic aorta and changed
quality of elastin without significant changes of its quantity. The formation of AGEs and
serum anti-AGE antibodies concentration strongly increased with age. Aging increased faster
in SHR and correlated with hypertension.

These findings may give useful information about the most appropriate age to start treatment
with antihypertensive and anti-oxidative drugs for improving the state of vessel walls.

4. Kolev I, L. Ivanova, L. Markova, A. Dimitrova, C. Popov, M. Apostolova.
Osteoporosis: A Look at the Future. In: Osteoporosis (Dr. Yannis Dionyssiotis,
MD, PhD, FEBPRM, ed), InTech, Croatia, 2012; p. 667-692.

Summary

Osteoporosis is a public health issue worldwide. During the last few years, progress has been
made concerning the knowledge of the pathophysiological mechanism of the disease.
Sophisticated technologies have added important information in bone mineral density
measurements and, additionally, geometrical and mechanical properties of bone. New bone
indices have been developed from biochemical and hormonal measurements in order to
investigate bone metabolism. Although it is clear that drugs are an essential element of the
therapy, beyond medication there are other interventions in the management of the disease.
Prevention of osteoporosis starts in young ages and continues during aging in order to
prevent fractures associated with impaired quality of life, physical decline, mortality, and
high cost for the health system. A number of different specialties are holding the scientific
knowledge in osteoporosis. For this reason, we have collected papers from scientific
departments all over the world for this book. The book includes up-to-date information about
basics of bones, epidemiological data, diagnosis and assessment of osteoporosis, secondary
osteoporosis, pediatric issues, prevention and treatment strategies, and research papers from
osteoporotic fields.

5. Yvyactne Ha maTpuKCHUTE MeTanonpoTenHasn B natoreHe3ata Ha apTepuanHaTa
XUNEePTEH3US, aTepockrepo3aTta u octeonoposara. o pegakumnata Ha AHenuda
OumutpoBa. ISBN 978-954-756-215-8 N3gaTtenctso kbm MY-neseH, 2018.

Pe3rome

B npeocmasenus monoepaguuen mpyo e nanpageno ob6oOwenue Ha Hat-Hosume OAHHU
om uyxcoama u Ova2apcKa Aumepamypa 3a poasima Ha MAmpUKCHUmMe Memaionpomeunasu
(MMPs) 6 namozcenemuunume mexanuzmu Ha OCMeEONOPO3AMA, APMEPUATHAMA XUNEPINEH3USL
U amepockiepo3ama.



MMPS ca yurk-cvovporcawu enoonenmudasu, KOUMo ce XapaKxmepusupam ¢ wupoka
cyocmpamua  cneyuguunocm. Taxwama nwvp8OHAUATHA POl Cce C8bP36d OCHOBHO C
pasepadcoare Ha excmpayenyraprus mampukc (ECM), Ho mosu eévzened eeposimuo mpsosa
0a 6v0e npepasenedaH 6b3 OCHOBA HA HOBUME NPOYYBAHUSA, 3aujomo ce ycmanosu, ye MMPs
paszpasxcoam npomeosumudHo nogede HemMampuynu cyocmpamu, omKoaKoOmo MampudHume
npomeunu.MMPS  yuacmeam axmueno 6 cmpykmypHomo pemooenupane HA KOCMMmA.
Ilpoyusanus 6vpxy eKCnepumMeHmanHu Mooelu HA  O0CMeonopo3a  O0eMOHCMpUpam
gaxycHocmma um Kamo Kuoyosu eHzumu 6 Oecpadayusma Ha ECM u ocmeoxnacmunama
Kocmua pesopbyus npu nedocmue Ha ecmpoceru.MMPS ce exnousam 6 passumuemo Ha
apmepuaiHama XunepmeH3us upe3 aKmueupame HaA CcvbO08omo pemooerupane. To e
a0anmueHo sgieHue Ha KPbBOHOCHAMA CUCIEMA KbM NPOMeHUme 8 HANAAHemo Ha CeHume
Ha KpbBOHOCHUmMe cvooge, m.H. Shear stress. MMPS u mvkannume unxubumopu Ha
memanonpomeunazume (TIMPS) ezemam axmueno yuacmue 6 mesu npomenu He camo c
8b30€elicmBUemo Cu 8bpxy eKCmpayeryiapHus MampuKkc, Ho U 8 MeOUuUupaHe Ha KiemvuHama
muepayus, npoaugepayuama, CmMUMyIupaHe Hd HNPOU3BOOCMEOMO U CeKpeyusma Ha
pacmedxcuu  ¢pakmopu, u yumoxkuumu. Ponasma wna MMPS 6 namoeenezama Ha
amepockiepo3ama e c8vp3aHa OCHO8HO ¢ pasepadcoane na npomeunume na lamina elastica
interna Ha cv0a U NO MO3U HAYUH VIeCHA8AHe npoyecume HA Mucpayus Ha
2NIAOKOMYCKYIHUMeE KIemKU Om Meousima KoM UHMUMAma, KvO0emo me npoiugepupam u
yuacmeam 6v8 popmupanemo Ha amepockiepomuurnume niaku. MMPs yuacmeam ne camo 8
PpanHume emanu Ha AmMepoCcKIepo3amd, HO U 8 NPOSPECUMA U YCAOHCHEHUAMA 1.

Monoepaghuama ,, Yuacmue na mampuxchume memaionpomeunasu 6 namoz2ene3ama
Ha ocmeonoposama, apmepuaiHama Xunepmen3us u amepockiepozama’ e npeoHasHayeHa
KaKmo ca chneyuamucmu Oom  NpeOKIUHUYHUmMe  OUCYUNIUHY, KaAmo  (DU3UONO3U,
namo@u3uono3u u apmaxoio3u, maxka u 3a 6CUYKU CMYOeHmu U leKapu, KOUmo uckam oa
npuoodbuam no-3advadouenu 3uaumus 3a poaama Ha MMPS 6 pazsumuemo Ha HAKOU
COYUATHO-3HAYUMU 3A00IABAHUS.

KHUIN, YYEBHULUWN, CTYONN

6. Easy Bulgarian through English (Y4yebHo nomarano 3a u4yXgecTpaHHU
ctyneHTtn). ispatencku ueHTbp Ha MY — lNMneseH — 2006. Yyactune: MeanunHCKU

penakTop.



EASY BULGARIAN

The practice book Easy Bulgarian through English is the result of years of teaching
experience and is addressed to medical students. The material included in the units is in
concord with the program requirements for teaching Bulgarian language to international
students.

The units in the practice book offer grammar items, defined in simple, working
terms that introduce grammar categories.

The book is practice-oriented, with pragmatic approach to language learning. After
unit 25, Bulgarian grammar terms are gradually introduced.

A great number of medical texts cover a variety of topics, and offer examples from
scientific literature, fiction and doctor-patient communication. The latter are especially
usefil to students — language in real-life situations is always more dynamic and ahead of
standard literary language and grammar.

Easy Bulgarian has proved useful in the process of language integration of
international students. The practice book allows for step-by-step learning which can
help reduce the tension between written and spoken language. Thus, bed-side
communication with patients during the clinical stage of training is facilitated and gives
a chance to international students to find their bearings in the complex relationships
between theory and practice.

Authors:

Mariana Naidova, MA
Yanka Tzvetanova, MA

Easy Bulgarian through English
A Practice Book
for Students of Medical Schools and Colleges

First edition 2006

Reviewer: Dr. Galina Molhova, MA, PhD
Medical editor: Dr. Anelia Dimitrova, MD
Preprinting: Publishing Center, Medical University - Pleven
phone/fax: 359/64/804178
E-mail: print_office@vmi-pl.bg

7. TectoBe NO naTonornyHa (*)VI3VIOJ10I'VIS| 3a CTyaeHTn mMmeaguuu. N3paTencku

ueHTbp Ha MY — lNneseH. 2008. Yuactue: . Ctpawmmupos, A. lumntposa.

Pestome

Ilpu  cvcmasane Ha wuacmosawus ,,CoOopHux ¢ mecmose NO  NAMONIOSUYHA
Quzuonoeus "aemopume ca ce pvKOBOOUNU OM JHCEIAHUEMO Oa YAEeCHAM CmyOoeHmume 8
msxHama nood2omoeka. Hznonzeamemo Ha mecmose NO3601586a U OBP30 NOIYHUABAHE HA
obpamua unopmayus 3a Kavecmeomo Ha yuednus npoyec. Tecmogeme ca npeOHa3HaAYeHU
3a cmyoeHmu meouyu U ca cvoOpa3eHu ¢ HAYuHA No KOUmo e npedcmasen mamepuana 8



NOCIeOHOMO U30aHUe HA Y4eOHUKA NO NAMON02UYHA PU3UO0I02US, NOO PedaKyusma Ha npog.
0-p /I. Mumxkog u npogh. 0-p P. Jlonoe npe3 2000 e.

8. OcHoBM Ha natocmaunonorusTa. Y4e6HMK no natocpmanonorna 3a Meaumum.
Mog pepakumata Ha O. UnydeB A. CtomHeB. Yyactue: [latodmsmonorus Ha
KpbBHaTa cuctema. AHemun. MeamumHcKo uspgartencTeo ,,PankoB”, Nnosaus,
2010, cTp. 313-323.

Pe3ztome

Ilamodghuszuonocusima, nopaou UHMePOUCYUNTUHAPHUSL CU XAPAKMED, ucpae poasima Ha MOCh
medcoy  yHoamenmannume Oucyuniunu U KiuHukama. Hacmoawuam yuebnuxk e
NPeOHA3HAYEH 3 CMYOeHmuU Om mpemu Kypc om chneyuainocmma meouyuna. Illoocomeen e
Om asmopcKu U pedaKmopcKu KoieKmus, cpopmMupan ¢ KOHCeHCyc om npenoodasamenume no
namocghusuonozuss om MmeouyuHckume yHugepcumemu 6 cmpanama. Ilpu evsnacane Ha
paspabomkama Ha omoenHume 214U Ha CbOMEEeMHUMe aAsmopu, peoaKxmopume Ha yY4eOHUKd
ca ce pvKogooenu Om NPenooasamencKus UM Onum u om CReyYuarHama UM Keamugurkayus 6
paznuynu ooracmu Ha namogusuonoeusma. Ilpu peoaxmupanemo Ha OKOHYAMENTHUSA MEKCM
Ha yueOHUKa cmpemedicbm Ha peoakmopume e Oun om eOHa CMpana 0a ce cbobpassaeam cbe
Cb8peMeHHUme MEeHOeHYUU U NOCMUJICEHUs. 6 NPOYYBAHEMO HA MeXaHusmume Ha
namoao2uuHume npoyecu u 3a00a68anus, a om opyea — 0d CbXPAausam uHOUSUOYAIHUSL NOOX00
U CMUI HA U3TOdHCEHUe Ha agmopume.

9. MatonornyHa cusmnonornsa. PbKOBOACTBO 3a CTyAeHTUM OT dhakynTteTute no
AEeHTanHa MegnunHa u dpapmMaums n oT MeguunHeknte konexu. NMoa pegakuyuata
Ha L|B. LlekoB. Yyactne B cnegHute rnasu. ETnonorma v natoreHesa Ha
TpeckaTta. Knuromnsgatencrso 3OIMPA®, BapHa, 2011, cTp. 215-222.

Peztome

Bunaeu e nanuye neobxooumocm asmopvm unu pedakmopwvm 0d 6vb8ede Yumamens KvM
OCHOBHUSL MEKCM, 0a HACOYU GHUMAHUEMO MY KbM MO8, KOemo Ou 20 3auHmepecysano u 0a
cb30ade U36eCmua Ha2naca U 04aK8anusi KoM noOHeceHama uH@opmayusl.

B c60s meopuecku mnpoyec 6cuuku yuacmuuyu 6 HANUCEBAHEMO HA MA3U KHUed ca ce
PBKOBOOUNU OM MUCHIIMA, Ye YYeOHUK He ce nuule 3a napu, Humo 3a ciasa, a mpsaoea oa 6voe
Hanucax om O0ywa u cvpye, 3a 0a npedadam 8 pasdoupaema Gopma 3HAHUAMA CU HA me3U,
Koumo uosam cieo msax!

Pvkrosooceomo e cocmageno om mpu wacmu:

* Qowa uacm — cvOvpIHCA UHDOPMAYUS 3a OCHOBHUME 6bNPOCU HA OOleCmma, KAKmo u
AHANU3 HA 83AUMOOMHOULEHUAMA MeHCOY OKOIHAMA cpeda U wosewkus opeanuzvm. Hosomo
e, ue cned GceKu GUO NPUYUHU OM GbHUHAMA U 6bMPEUIHAMA CPeOaHd Op2aHusMa ca
npeocmaseHu NamoI0cUYHU CbCMOAHUA UIU 3A001A6AHUS, XAPAKMEPUUPAUWUOEUCMBUEMO
um;

» Tunosu (munuunu) NAMONOZUYHU RPOUECU — Me Ce CPeUwam NPuU PasiuyHu 3a00196aHUSL,
* Cneyuanna namo@u3uonozus — 6 masu Yyacm 3a Nbpeu Nbm ca ONUCAHU 3a00IABAHUS HA
NOYUMU 8CUYKU OP2AHU U CUCTNEMU HA YOBEUIKUSL OP2AHUZBM.
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ZINC CONTENT IN THE DIET AFFECTS
THE ACTIVITY OF Cu/ZnSOD,
LIPID PEROXIDATION AND LIPID PROFILE
OF SPONTANEOUSLY HYPERTENSIVE RATS
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! Department of Pathophysiology, * Department of Pathoanatomy,
* Department of Clinical Laboratory. * Department of Biophysics, Medical University, Pleven, Bulgaria

(Received: January 25, 2007; accepted: June 5. 2007)

The present study focused on the effect of Zn containing diets on the activity of superoxide dismutase
(Cuw/ZnSOD), systolic blood pressure (SBP), lipid peroxides (ROOH) and lipids (LDL, HDL, triglyc-

erides and chol 1) in male ly hypertensive rats (SHR). Three experimental groups of
animals were studied: a control (G1-40 mg), and two with zinc-supplemented diets (G2-100 and G3-160
mg Zn'kg lab chow). The diets were i duced at the beginning of the devel of hypertension

(2 months after birth) and the animals were fed for 8 weeks. The activity of CuZnSOD in erythrocytes
was determined by spectrophotometry with the use of RANSOD kit (RANDOX Laboratories Ltd., UK).
Atomic-absorption spectrometry was used to determine Zn and Cu concentrations in the rat’s scra. A sig-
nificantly increased Cu/ZnSOD activity was found in G3 compared with rats fed with control diet G1
(p =0.020). SBP was significantly decreased in G3 in relation to G1 (p = 0.0048). The lipid hydroperox-
ide concentration was significantly decreased in G3 compared with G1 (p=0.016) and G2 (p = 0.005).
Zinc supplement affected lipids profile by decreasing LDL and increasing HDL. The present data sug-
gest that Zn concentration in the diet plays an important role in the regulation of SBP and can be a crit-
ical nutrient for maintenance of anti-oxidative events in SHR.

Keywords: Zinc diet — SHR — Cw/ZnSOD - lipid hydroperoxides — systolic blood pressure

INTRODUCTION

Hypertension is associated with greater than normal lipoperoxidation, suggesting that
oxidative stress is important in the pathogenesis of this disease. Oxidative stress
favours the development of endothelial dysfunction, which results in arterial hyper-
tension and atherosclerosis [15].
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NOVEL NANOSTRUCTURED MATERIALS ACCELERATING
OSTEOGENESIS
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Abstract. Osteoporosis is a disease in which the mineral density of bone is
reduced, its microarchitecture disrupted, and the expression profile of non-
collagenous proteins altered. Normal fracture treatment is a complicated,
multistage process, involving different cellular events and regulated by
local and systematic factors. The objective of this study was to develop bio-
active nanostructured materials, in both acellular and autologous cell-
seeded forms to enhance bone fracture fixation and healing thought creating
highly porous structures which will promote osteogenesis. The approach to
develop highly effective hydrogels for counteracting the effects of osteopo-
rosis followed different ways: (a) synthetic and biological polymer chemis-
try, by using a thermally gelling polymer and nanodiamonds (ultradisperse
diamond UDD) (b) experiments with cell models (endothelial progenitor
cells EPC). Our investigations demonstrated that in vitro EPC transforma-
tion to osteoblasts was enhanced in the presence of a osteoprogenitor me-
dium and UDD. These results provided initial evidence that synthetic
nanomaterials may exhibit certain properties that are comparable to natural
one, and nanomaterial architecture may serve as superior scaffolding for
promoting EPC transformation and biomineralization.
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Abstract

Background: Antibodies recognizing the elastin precursor
tropoelastin (ATEAb) or degradation products a-elastin
(AEAD) are found in the serum of healthy human subjects, as
a part of a homeostatic mechanism which assembles new or
clears altered elastin structures. Serum ATEAb (reflecting
elastin synthesis) and AEAD (reflecting elastin destruction)
appear to correlate with the production and breakdown of
the elastic tissue, respectively. Objective: The aim of this
study was to investigate plasma levels of AEAb and ATEAb in
senescence-accelerated prone (SAMP8) and senescence-ac-
celerated resistant (SAMR1) mice, compared with imprinting
control region (ICR) mice in order to evaluate their age-re-
lated changes. Methods: The levels of AEAb and ATEAb were
measured by home-made ELISA in plasma of SAMPS, SAMR1,
and ICR mice, grouped according to their age (3 and 9
months) and sex. The specificity of AEAb and ATEAb activity
in mouse plasma, and elastin-derived peptides (EDP) in sera

of ICR mice at 3 and 9 months of age were tested by com-
petitive ELISA. Results: The specificity of AEAb and ATEAb in
mouse plasma was confirmed by the competitive investiga-
tions. The levels of AEAD in the plasma of SAMR1 and SAMP8
were increased compared to the levels measured in ICR on
the matched ages (p < 0.001). Age-related increase of the
levels of AEAb and ATEAb was established in the 3 strains
(p < 0.001). Significantly higher levels of AEAb were estab-
lished in female 9-month-old mice compared to males in all
strains. The ATEAb:AEAD ratio was significantly lower in the
SAM compared to the ICR strain. Positive correlation was es-
tablished between the levels of serum AEAb and EDP in
mouse sera of ICR mice. Conclusion: Variations with age in
the plasma levels of AEAb and ATEAb were established in
SAM compared with ICR, and in SAMP8 compared with
SAMRT1. Our findings suggest that increased anti-elastin IgG
autoantibodies could be used as a marker of aging in SAM -
and possibly contribute to the processes of aging. The ab-
sence of a difference between SAMP8 and SAMR1 regarding
the ATEAb:AEAD ratio raises the question if SAMR1 are an ap-
propriate control of SAMP8 in terms of the senescence of the
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ABSTRACT

Our aim was to investigate the effects of MnTE-2-PyP on some markers of inflammation and lipid peroxidation in
mouse asthma model. 24 female mice were divided into four groups: group 1, controls; group 2, injected with ovalbu-
min (OVA); group 3, treated with MnTE-2-PyP; and group 4, treated with ovalbumin and MnTE-2-PyP. The mice from
groups 2 and 4 were injected with 10 pg OVA and 1 mg Imject Alum® in 100 pL phosphate buffered saline (PBS) on
days 0 and 14. The animals from groups 1 and 3 were injected with 100 uL. PBS + Imject Alum® (1:1). The animals
from groups 2 and 4 were subjected to a 30 min aerosol challenge of 1% ovalbumin on days 24, 25 and 26 and those
from groups 1 and 3 were subjected to aerosol challenge of PBS at the same time and duration. One hour before inhala-
tion, and 12 hours later the animals from groups 3 and 4 were injected with 100 uL. MnTE-2-PyP solution in PBS con-
taining 5 mg/kg. The total cell number, total protein content and 8-isoprostane, IL-4 and IL-5 levels in the bronchial-
veolar lavage fluid increased in group 2 as compared to the control group. Malone dialdehyde content in the lung ho-
mogenate and IgE levels in the serum also increased in this group. The total cell number, total protein content, and lev-
els of 8-isoprostane, IL-4, IL-5 and IgE decreased significantly in group 4 as compared to the OVA group. The parame-
ters set out above in group 3 did not differ significantly from those of the control group. MnTE-2-PyP administered
intraperitoneally, 48 hours after the last nebulization, reduced the inflammation and lipid peroxidation in mouse asthma
model.

Keywords: Asthma; Inflammation; Interleukins; 8-Isoprostane; Lipid Peroxidation; MnTE-2-PyP

manganese metalloporphyrins takes center stage with
their accumulation into mitochondria. They have at least
four antioxidant properties, such as removal of superox-
ide (O;), hydrogen peroxide (H,0,), peroxynitrite

1. Introduction

Asthma is a lung disease characterized by airspace in-
flammation and oxidative stress [1-4]. Elevated levels of

reactive oxygen species (ROS), released by inflammatory
cells, either directly or through the formation of products
of lipid peroxidation, play a role in enhancing the in-
flammatory response in these diseases. The presence of
oxidative stress is important in the pathogenesis, severity
and treatment of asthma [5]. Increasing evidence sug-
gests that abnormalities in mitochondria are involved in
several mitochondrial diseases, but also in the develop-
ment of asthma [6,7]. Recently, antioxidants to prevent
and to treat mitochondria in patients with mitochondrial
diseases, including asthma, has received much attention,
especially because antioxidant approaches seem to have
few or no adverse effects [8]. Different classes of anti-
oxidants are known. Among them, the group of catalytic

Copyright © 2012 SciRes.

(ONOO), and lipoperoxides [9,10]. Based on this in-
formation, we set the goal to investigate the effects of
MnTE-2-PyP (Manganese(IlI) 5, 10, 15, 20-tetrakis (V-
ethylpyridinium-2-yl)porphyrin), a manganese-mesopor-
phyrin also known as AEOL-10113, on markers of in-
flammation and lipid peroxidation in a mouse ovalbumin
(OVA) sensitization model of asthma [11].

2. Materials and Methods

2.1. Chemicals

Ovalbumin, grade V, and phosphate buffered saline
(PBS), were purchased from Sigma-Aldrich Company,
Nitrocellulose filters with 5 pm pores were from Milli-

OJRD
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INFLUENCE OF VARYING SELENIUM INTAKE ON
THE REMODELING OF THE AORTIC WALL IN YOUNG
SPONTANEOUSLY HYPERTENSIVE RATS
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SUMMARY

The enzyme Glutathione Peroxidase-1 (GPx-1) plays a major role
in the control of reactive oxygen species (ROS), which participate
in atherogenesis and in the pathogenesis of hypertension. Tissue
expression of this enzyme depends on daily selenium (Se) intake.
The aim of this study is to determine the influence of different
Se intake on the state of aortic wall in young SHR. Twenty seven
male SHR 16 weeks old, divided into 3 groups, depending on the
selenium content diet received during 8 weeks, were tested: LSe
(0,05ug Selg of food); NSe (0,11ug Se/g) — control group, and
HSe (0,25 ug Selg). The significant differences in serum Se
concentration, measured by flameless atomic absorption analysis,
between groups were determined. Immunofluorescence expres-
sion of GPx-1 at aortic wall was influenced proportionally by the
different Se intake. Histological examination described severe
degenerative changes in aortic wall of rats from group LSe diet,
leading to significant thickening of wall in comparison to the
other groups. A moderately strong inverse relationship between
the serum Se concentration and the thickness of aortic wall was
obtained (r= -0.56). Systolic blood pressure of rats from LSe
group was significantly increased than those of the other groups.
Our findings showed that different Se intake significantly
affects the state of aortic wall in young SHR. Low GPx-1
expression in aortic wall due to inadequate Se intake caused
early developed pathological changes of aortic wall in young
SHR and accelerated hypertension.

Abbreviations: Se - Selenium, SHR - Spontaneously hypertensive
rats, GPx-1 - Glutathione peroxidase 1, ROS - Reactive oxygen
species, H202 — Hydrogen peroxide, SBP - Systolic blood pressure
Key words: selenium, SHR, aortic wall, GPx-1 expression
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RESUME

L’influence de I’apport de sélénium différente sur I’état de la
paroi aortique chez les jeunes rats sp t hypertend,

e

L'enzyme glutathion peroxydase-1 (GPx-1) joue un réle majeur
dans le contrdle des espéces réactives de 1'oxygéne (ROS), qui
participent dans I'athérogenése et dans la pathogenése de I'hyper-
tension. L'expression tissulaire de cette enzyme dépend de la diete
quotidienne du sélénium (Se). Le but de cette étude est de
déterminer I'influence de l'apport de Se différente sur I'état de la
paroi aortique chez les jeunes SHR. Vingt-sept hommes SHR a
I'age de 16 semaines, divisés par 3 groupes, en selon I'alimenta-
tion de sélénium pendant 8 semaines, ont été testés: LSe (0,05 ug
Se / g d'aliment); NSe (0,11 ug Se / g) groupe de contrdle, et HSe
(0,25 ug Se / g). Les différences significatives dans la concentra-
tion sérique Se, mesurée par analyse par absorption atomique
sans flamme, entre les groupes ont été déterminées. L'expression
par immunofluorescence de la GPx-1 a la paroi aortique a été
influencée par 1'apport proportionnellement différent de Se.
L'examen histologique décrit de graves changements dégénératifs
dans la paroi aortique de rats du groupe LSe alimentation, con-
duisant a un épaississement important de la paroi en comparaison
aux autres groupes. Une relation modérément forte inverse entre
la concentration sérique de Se et de I'épaisseur de paroi aortique
a été obtenue (r = -0,56). La pression artérielle systolique des rats
de LSe groupe a été significativement augmentée que ceux des
autres groupes. Nos résultats ont montré que la différente
consommation de Se affecte de maniére significative I'état de la
paroi aortique chez les jeunes SHR. Faible GPx -1 expression
dans la paroi aortique due 4 un apport insuffisant de Se cause des
changements pathologiques de la paroi aortique chez les jeunes
SHR et une hypertension accélérée.

Mots clés: sélénium, SHR, paroi aortique, GPx-1 expression

Boryana Ruseva, MD, PhD, assistant professor

Department of Physiology, Medical University of Pleven 1, “St. Kliment Ohridski” Street, 5800

Pleven, Bulgaria

E-mail: ruseva.bk@mail.bg, Tel.: +359 887364704

15.Valcheva-Kuzmanova S, G. Stavreva, V. Dancheva, L. Terziev, M. Atanasova, A.
Stoyanova, A. Dimitrova, V. Shopova. Effect of Aronia melanocarpa Fruit Juice
on Amiodarone-induced Pneumotoxicity in Rats. Pharmacognosy Magazine
2014;10(38):132-140. (IF=1,256; 2014 - 5 yuTUpaHus)



. ORIGINAL ARTICLE

Ettect of Aronia melanocarpa fruit juice on
amiodarone-induced pneumotoxicity in rats

Stefka. Valcheva-Kuzmanova, Galya Stavreva', Violeta Dancheva?, Ljudmil Terziev®, Milena Atanasova®,
Angelina Stoyanova®, Anelia Dimitrova®, Veneta Shopova?

Department of Precl{'nical and Clinical Pharmacology and Toxicology, Medical University, Vama, '‘Department of Experimental and Clinical
Pf{a(macology Medical University, Pleven, 2Department of Disaster Medicine, Medical University, Pleven. *Department of Clinical Laboratory.
Ciinical Immunologyand Allergology, Clinic of Allergology, University Hospital, Pleven, ‘Departments of Biology, “Chemistry, and ®Physioclogy

and Pathophysiology, Medical University, Pleven, Bulgaria

Submitted: 08-11-2012 Revised: 19-12-2012

By
65

Background: The fruits of Aronia melanocarpa (Michx.) Elliot is extremely rich in biologically active
polyphenols. Objective: We studied the protective effect of A. melanocarpa fruit juice (AMFJ) DOI:
in a model of amiodarone (AD)-induced pneumotoxicity in rats. Materials and Methods: AD was
instilled intratracheally on days O and 2 (6.25 mg/kg). AMFJ (5 mL/kg and 10 mL/kg) was given
orally from day 1 to days 2, 4, 9, and 10 to rats, which were sacrificed respectively on days
3, 5, 10, and 28 when biochemical, cytological, and immunological assays were performed.
Results: AMFJ antagonized AD-induced increase of the lung weight coefficient. In bronchoalveolar
lavage fluid, AD increased significantly the protein content, total cell count, polymorphonuclear
cells, lymphocytes and the activity of lactate dehydrogenase, acid phosphatase and alkaline
phosphatase on days 3 and 5. In AMFJ-treated rats these indices of direct toxic damage did not
differ significantly from the control values. In lung tissue, AD induced oxidative stress measured

Published: ****

Access this article oniine

Website:
www.phcog.com

10.4103/0973-1296.131024

Quick Response Code:

by malondialdehyde content and fibrosis assessed by the hydroxyproline level. AMFJ prevented
these effects of AD. In rat serum, AD caused a significant elevation of interleukin IL-6 on days
3 and 5, and a decrease of IL-10 on day 3. In AMFJ-treated rats, these indices of inflammation
had values that did not differ significantly from the control ones. Conclusion: AMFJ could have
a protective effect against AD-induced pulmonary toxicity as evidenced by the reduced signs of
AD-induced direct toxic damage, oxidative stress, inflammation, and fibrosis.

Key words: Aronia melanocarpa, amiodarone, pneumotoxicity, rats

INTRODUCTION

Amiodarone (AD), an 1odine-containing highly lipophilic
benzofuran derivative, is a very effective class IT1, long-acting
antiarrhythmic drug; Tt causes acute pneumonitis resulting
in fatal pulmonary fibrosis.!"' [ rize and in vitro studies have
shown that AD is directly toxic to lung cells® such as alveolar
macrophages,*! alveolar epithelial cells" and pulmonary
artery endothelial cells.”! AD and its primary metabolite
N-desethylamiodarone have been demonstrated to cause
apoptosis and necrosis in cultured alveolar type IT cells."
AD-induced pulmonary injury could include disruption of
mitochondrial function and cellular adenosine triphosphare

A'TP levels,” enhanced oxidative stress and increased
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production of reactive oxygen species,” activation of
alveolar macrophages and cytokine release.” !

Avronia melanocarpa (Michx.) Elliot (black chokeberry)
originates from the eastern parts of North America
and East Canada. Its migration to Europe and the
former Soviet Union occurred around 1900. Arowia is
commonly used to produce fruit syrup, juice, jellies, tea,
and wine. Chokeberry fruits are extremely rich in phenolic
compounds: Procyanidins, flavonoids (mainly from the
subclass of anthocyanins) and phenolic acids.!"™ A series
of studies has investigated the antioxidant properties of
Aronia juice, Aronia extract ot its phenolic constituents
using different well-established assays."**"l Fresh Arowia
berries possess the highest antioxidant capacity among
berries and other fruits investigated so far as measured
with oxygen radical absorbance capacity.!"¥ Studies have
demonstrated that flavonoids including anthocyanins
possess anti-inflammatory activity due to the suppression
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Selenium (Se) is an exogenous antioxidant that performs its function via the expression of selenoproteins. The aim of this study was
to explore the effect of varying Se intake on the redox status of the aortic wall in young spontaneously hypertensive rats (SHE). Six-
teen male Wistar Kyoto (WKY) rats and nineteen male SHR, 16-week-old, were tested after being given diets with different Se con-
tent for eight weeks. They were divided into 4 groups: control groups of WKY NSe and SHR NSe on an adequate Se diet and groups
of WKY HSe and SHR HSe that received Se supplementation. The Se nutritional status was assessed by measuring whole blood glu-
tathione peroxidase-1 (GPx-1) activity. Serum concentration of lipid hydroperoxides and serum level of antibodies against advanced
glycation end products (anti-AGEs abs) were determined. Expression of GPx-1 and endothelial nitric oxide synthase (eNOS) were
examined in aortic wall. Se supplementation significantly increased GPx-1 activity of whole blood and in the aortas of WKY and
SHR. Decreased lipid peroxidation level, eNOS-3 expression in the aortic wall, and serum level of anti-AGEs abs were found in
SHR HSe compared with SHR NSe. In conclusion, Se supplementation improved the redox status of the aortic wall in young SHR_

1. Introduction

Recent years have witnessed an increasad interest in the role
of free radical processes in physiology and pathophysiology
of the organism. A greater understanding of the mechanisms
of production and elimination of reactive oxygen species
(ROS) and identification of factors that control or modulate
them may help develop relevant strategies for prevention and
treatment of ROS-mediated disease states.

Many scientists have been considering the possibility
of modulating the progression of hypertension by using
antihypertensive drugs and diets within the specific life
stages when the organism is most sensitive to endogenous
and exogenous factors. Genetically determined hypertension

of spontaneously hypertensive rats (SHR) could be used
as a model for investigations of the period of life when
temporary treatment with adequate drugs or diets may pre-
vent & cardiovascular system from developing pathological
changes. Prepubertal and pubertal periods (the age between
4th and 10th weeks of life) are the appropriate periods for the
short treatment of SHR by antihypertensive drugs and diets,
because at this time intervention is able to have a long-term
effect on the development of the cardiovascular system and
on the reorganization of hemodynamics [1].

The endothelium is a dynamic structure that has a main
importance for maintenance of normal function of cardio-
vascular system, hecause of release of vasoactive substances.
It is evaluated that abnormal redox state of an arterial wall
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Abstrack Endothelin-1 (ET-1) is one of the most potent vasoconstrictors known to date. While its
plasma or serum concentrations ame elevated in some forms of experimental and human hypertension,
this is not a consistent finding in all forms of hypertension. Matrix metalloproteinases -2 and -9
(MMP-2 and MMP-9), which degrade collagen type IV of the vascular basement membrane, ane
responsible for vascular emodeling, inflammation, and atherosclerotic complications, including in
tyvpe 2 diabetes (T20). In our study, we compared concentrations of ET-1, MMP-2, and MMP-2 in
pre-hy pertensive (PHTN) and hypertensive (HTN) T2D patients with those of healthy normotensive
controls (N). ET-1, MMP-2, and MMP-9 were measured by ELISA. Concentrations of ET-1 in PHTN
and N were very similar, while those in HTN were significantly higher. Concentrations of MMP-2
and MMP-2 in PHTN and HTN wene also significantly higher compared to N, An interesting
result in our study is that concentrations of MMP-2 and MMP-9 in HTN were lower compared to
PHTM. In conclusion, we showed that increased production of ET-1 in patients with T2 can lead
to long-lasting increases in blood pressure (BP) and clinical manifestation of hy pertension. We also
demonstrated that increased levels of MMP-2 and MMP-9 in pre-hypertensive and hypertensive
patients with T2D mainly reflect the early vascular changes in extracellular matrix (ECM) tumover.

Keywords: pru—h}?pt_'rh_'nsiuﬂ; tvpe 2 diabetes; endothelin-1; matrix metalloproteinases-2; matrix
metalloproteinases-9; vascular remodeling

1. Introduction

Endothelin-1 is one of the most potent vasoconstrictors known in humans to date [1]. Although,
different types of cells, including cardiac myocy tes, vascular smooth muscle cells (VSMCs), fibroblasts,
or epithelial cells are able to synthesize and release ET-1, the most important biological source is the
vascular endothelium [2]. ET-1 is secreted primarily from the endothelial cells and influenced of the
underlying VSMCs. Considering that approximately 80% of the total amount of ET-1 synthesized
by endothelial cells is released toward the basolateral side of cells, tissue levels are higher than
plasma levels. Thus, ET-1 acts primarily as a paracrine/ autocrine peptide, and not as a circulating
hormone [3]. Except through impact on vascular tone, ET-1 iz involved in the complex regulation of
BP through effects on renal hemodynamics and water-salt balance, influence on adrenal aldosterone,
and catecholamine production, it alse participates in the central and baroreceptor regulation and
has positive inotropic effects on the heart [4]. In addition, ET-1 potentates the action of other
vasoconstrickors, such as angiotensin IT {Ang IT), phenylephrine, and serotonin [5].

Imf. LMol Sa. zo1s, I7, 11682; doi: 103390/ ims 170811482 www.md pioom, journal Sijms
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Abstract Introduction: Melatonin, the principal secretory product of the pineal gland. has
antioxidant functions as a potent antioxidant and free radical scavenger. Objectives of the
present study were to investigate the effect of melatonin against mflanvmatory response,
burn-induced oxidative damage and apoptotic changes of rat liver. Methods: Melatonin (10
mg kg, ip.) was applied immediately after 30% of total body surface area (TBSA) bums on
male Wistar rats. The level of malondialdehyde (MDA) as a marker of an oxidative stress
was quantified by thiobarbituric method. Hepatic TNFa and IL-10 as inflammatory markers
were assayed by ELISA. Using light immmmochistechemistry the expression Kig7
proliferative marker was investigated. Results: Hepatic MDA and TNF-a levels increased
significantly following burns without any change in IL-10 level. Intracellular vacuohization,
hepatic cell degeneration and apoptosis cocwred in rats after burmns. The mumber of apoptotic
cells was increased whereas no significant increase in Ki67 proliferative marker. Melatomn
decreased the MDA and TNF-o content and increased the IL-10 level. It also limited the
degenerative changes and formation of apoptotic cells in rat Liver but did not increase
expression of the marker of proliferation. In conclusion, ow data show that melatonin
relieves bum-induced hepatic  damage associated with modulation of the
proinflammatery/anti-inflammatery balance, mitigation of lipid peroxidation and hepatic
apoptosis.

Kevwords: melatonin, cytokines, lipid peroxidation, apoptosis, liver, burn
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ABSTRACT

Introduotlon. Osteoporosis is a disease character
ized by decreased bone density and destruction of
the microarchitectonics of the bone structure. This
leads to increased bone fragiliy and risk of fracrure
particularly of the hip, spine, wrist and shoulder.
Osteoporosis is known as ,The Silenr Epidemic of
the Century” because bone loss occurs without symp-
toms. Altered ovarian function is one of the most
common causes of osteoporosis. [ndicators for altered
bone homeostasis are the changes in serum levels of
matrix metalloproteinases (MMPs) and their rissue
inhibirors (TIMPs).

Objeotive. The aim of current study was to de-
termine the activity of alkaline phospharase (ALF)
and serum concentrations of MMPS, MMP13 and
TIMP-1 in the ovariectomized rats.

Materlals and Methods. An experiment was per
formed on 35 female Wistar rats at reproductove age -
1 months divided into 2 groups: group 1 (G120 ans-
mals were sham-operared (sham) and group 1 (G2)}15

were ovariecromized (ovx).

REsumE

Concentrations du sérum des métallo-protéinases
matricielles-®, —13 et TIMP-1 dans un modsle
d'ostéoporose a déficit ostrogénique d'un rat Wistar
femelle

Introduetion. Lostéoporose est une maladie caracté-
risée par une diminution de la densité de la masse os-
seuse et la destruction de la micro-architecture de la
structure osseuse. Cela conduit a une fragilité osseuse
accrue et 3 un risque de fracrure, en particulier de la
hanche, de la colonne vertébrale, du poignert et de
1"épaule. Uostéoporose ast connue comme +'épidémis
silencieuse du siécles parce que la perte osseuse se
produit sans symptémes. Laltérarion de la fonction
ovarienne est l'une des causes les plus fréquentes
de l'osréoporose. Les indicateurs de ['alrérarion de
'homéostasie osseuse sont les changements dans
les taux sériques des métallo-protéinases matricielles
(MMPs) et de leurs inhibiteurs tissulaires (TIMPs).

Ob)eotifs. Le bur de cette érude étair de dérer-
miner l'activité de la phosphatase alealine (ALF) er

Correzponding author: Armine Grigoryan

Department of _Phyziology end Pethophyziology”, Medical University-Fleven

Hliment Ohrideki™ Str., N° 1, 5800 Pleven, Bulgaria
e-mail: armineld@abv bg: phone: 0856-31-G6-33

NnybJIIMKAUNN B BBJITAPCKU NMEPUOLANYHN CTTINCAHUA

CBbp3aHu ¢ 1-Ta gucepTaums

21.0vmutpoBa A. YyacTMe Ha UMHKA B naToreHesata Ha apTepuanHaTta
xvnepTeH3uns. C60pHMK OT Hay4Ha KOHepeHUMst C MexayHapoaHo ydactume. CrT.
3aropa 2004;(4):164-170.



/ YYACTUETO HA UMHKA B MATONEHE3ATA HA
APTEPUAJTHATA XUMEPTEH3UA

Auxenua lumuTpoea
Kamedpa "O6wa 6uonozus u namogu3uonoaun”
Bucw Meduyurcku UHemumym, 5800 lNneeex

ZN CONTRIBUTION TO THE PATHOGENESIS OF ARTERIAL
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ABSTRACT:

The oxidalive balance of organism is closely related to the neutritional uptake
of trace elements. Zn plays an important role in prooxidant/antioxidant homeostasis
as a cofactor of some enzymes of the antioxidant defence mechanism as well as a
transion metal ion and free radical.

The change in Cu/ZnSOD activity is one of the possible pathogenetic
mechanisms connecting Zn level with arterial hypertension. Zn-containing
aminopeptidases in brain have an important role, since they regutate the activity of
brain renine-angiolensine system and participate in the control of arterial hypertension,

Zn deficit of plasma has an effect on the Zn status of endotelium and may be
considered as a risk factor for the development of hypertension and atherosclerosis.

Key words: zinc, arterial hypertension, Cu/ZnSOD, aminopeptidases, NOS

LinsknT @ xochakTop Ha MHoro eHaumk (Cu/ZnSOD, eNOS, amuHonenTigaza
A v amuHonenTtiaasa N), KOMTO aXTUBHO YYacTBaT B natoreHesata Ha apTepnan-
Wata xvneprenans. JeduurToT Ha Zn B NNA3MaTa BNWAE BLPXY UMHKOBKA CTaTyc
Ha eHaoTena W moxe Aa Gbae puckos (haxTop B PAIBUTHETO HA XMNEPTEHIUA U
arepockneposa (Beattie J H, 2004).

Mpyt 2pTEPHANHA XMNEPTEH3INS @ NC ) obpa3y ) Ha PeaKTUBHM Hop-
mu Ha kvcnopona (ROS). C Hai-ronsMo 3Ha4eHne 3a Cb0BaTa CTeHa Ca CNeaHmH-
re naToMHuum Ha ROS: NADH/NADPH oxcmunasa, kKCaHTHHOKCKHAA3a U exnoTen-
WaTa a30THOOKUCKA cuKTaza (eNOS) (Hua Cai, 2000).

NADH/NADPH oxcupnasa

CuuTa Ce, Ue HaR-TONEMMAT WSTOUHMK Ha CynepokcHanma akuwow (0,) e
eHACTENHATE KNETKM W rNanxoMyckynHuTe xnetkm (MUK) Ha cnaosata creHa e
NADH/ NADPH oxcupaaara (Hua Cai.,, 2000). AXTUBHOCTTa Ha TO3M EH3IUM Ce pe-
TYNMPa OT UMTOXMHM ¥ XopMokK (Griendling K.K., 2000). NADH/NADPH okcupasa-
Ta Wrpae Mrpae OCHOBHA PONA B XMNep Tanp OT aHrMoTeHauH 11
B kynTypa OT rajxo MycKynkM KNETKH Ha CbA08aTa CTEHA NPY NNHX0EE HMMOTEH-
au || yaenwyasa NPOAYXUMATA HA CYNEPOKCHAEGH AHHOH YPE3 NOBULIABAHE aKTHB-
HocTTa Ha NADHINADPH okcupazara (Griendling K K., 1994). NADH - crumynn-
PaHaTa NPOAYKUMA HA CYNEPOKCHAEGH BHHOH @ SHAUUTENHO YBENUUEHA NPy CNOoH-
TaHHO xunepTensupyn nnuxose (SHR) (Zalba G.,.2000)
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MEAULMHA

NNWAHW NOKASATENM NPY MTHXOBE WISTAR HA IUETA C
PA3/TUYHO CbABPXKAHME HA LIUHK
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2n.ac. 3-p A. Pyceea dm, 2n.ac. d-p E.Jlaxosa om

Keywords: zinc diet , Wistar rats, serum total
cholesterol, HDL- cholesterol, LDL-
cholesterol and triglyceride

[lenTa Ha RACTOAIIETO MpOyYBamne e
/1a Ce IPOCHeNM BAWAHKETO HA MHKA BbP-
xy numsasnTe nokasarens (LDL, HDL, tpy-
IIMLUEPHAN M XONECTEPO/) TIPH MBIKKH TT/b-
xose nopona Wistar.

Marepuanu u METOAHU

Mscnepsanero e mpoBefieHo Ha 53 MBXK-
KM mabxa nopofa Wistar. JXusoThute ca
pasjienesy Ha TP TPYTIM,KONTO Ca HA AiMeTa
¢ pasnAMuHO ChABpKaHMe HA IMHK. [InpBa
rpyna ( T1, n=18) e Ha auera ¢ Zn (52 mg/kg
Amera), BTopa rpyna - kouTponsa (2, n=18)
Ha amera ¢ Zn (155 mg/kg puera) u Tpera
rpyna (T3, n=17) ¢ UMHKOBa Cyn/leMeHTa-
una (236 mg/kg auera). HDL, Tpuranue-
PUJNTE M XONECTEPOBT Ca H3MEPBAHM B Ce-
pyM C KuToBe Ha (penckara ¢upma ABX, a
LDL ca wauscnens no dpopmyna.

Pesynraru

VCTaHOBH Ce CTaTHCTMYECKM AOCTO-
sepHo ( p< 0,05) nossmasane va LDL npu
I3 (1,52+0,21) cnpamo I (1,09+0,27). Xo-
NecTepoN’bT WMa TeHACHUMA KbM IOBA-
WaBaHe B IPYNATa CbC UNHKOBA CYMN/IEMEH-
rauua (T3) cupsamo I'2 u I'l. Tpurawuepyu-
JMTE CTaTHCTHYECKK AocToBepHO ( p< 0,05)
ce mopumasar 5 I'l (1,19£0,22) copamo I'3
(0,7540.17). HDL ca nai-HUWCKW B KOHTPO/I~
HaTa IpyNa M MMAT TEHAEHLMA KbM TOBH-
masane B 1 nT3.

M3Boxu

Tesn peay/nTary TNOKassat, 4¢ pas-
NMYHOTO CHATBPXKAHME HA L[KHK B ANCTATA
NOBTMABA NUNMAHKTE MOKAIATENM, KaTo

Effects of zinc diet on lipids
profile in male wistar rats

Dimitrova A., D. Strashimirov, A.Ruseva,
E. Lakova

The aim of this study was to determine
the effect of zinc on the lipids profile
in serum (serum total cholesterol, high
density lipoprotein (HDL) cholesterol,
low-density lipoprotein (LDL) cholesterol
and triglyceride in 53 male Wistar
rats. Three groups of male Wistar rats
were treated for 8 weeks with Zn diet
with different zinc content. Results:
The concentration of LDL-cholesterol
was significantly increased (p<0, 05)
in rats fed a zinc diet 3 { 1,52+0,39
mmol/l ) compare to rats fed a zinc diet
1(1,09+0,55 mmol/l). The concentration
of triglyceride was significantly decreased
(p<0, 05) in rats treated with Zn diet 3 (0.
75+0,33) compared to rats fed a zinc diet
1(1,19+0,46). The different zinc content
in the diet affects lipids concentration
because zinc supplementation leads to
increased LDL cholesterol and decreased
triglyceride in Wistar rals.

LMHKOBATA CYTMNEMEHTAMA BOAM JI0 NOBK-
wasaye Ha LDL ¥ HaMansBaHe HA TPUIIH-
LEepHAKTE B cepyMa Ha MKy Wistar mis-
xoBe.

[[MHKBT KaTO KODAKTOP Ha MHOTO €H-
SHMHM VMa KaTOAMTH ITHE, C'I'Pyx‘l'ypllk u pe-
rynaropHa poms. Toli Bni3a B ChCTaBa Ha en-
HM OT Haii-BAXHHTE AHTHOKCHIAHTHH E€HIH-
i (Cu/Zn SOD), KOMTO UI'PAAT SHATHTCI-
Ha po/isl B 33UIMTATA OT OKCHJIATHBEH CTpeC

(2] sl
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ABSTRACT

“ Aim: The aim of the present study was to analyze the effect of zinc on the activity
of Cu/ZnSOD, lipid profile and arterial blood pressure in male Wistar rats.
MATERIAL AND METHODS: The study included 53 male Wistar rats with basal weight
190-210 g. The animals were divided into three groups and put on diets with
different zinc content. Group I animals (GI, n = 18) were on a diet with zinc
content 52 mg/kg, group Il animals (G2, n = 18) were on a diet with zinc content
155 mg/kg corresponding to standard food and group IIl animals (G3, n = 17)
received zinc supplementation (236 mg/kg diet). The activity of Cu/ZnSOD was
measured in erythrocytes with RANSOD reactive (RANDOX). Zinc content in
the laboratory chow and serum concentration of zinc and copper were analyzed
by direct flame atomic-absorption spectrophotometry. Lipid profile was deter-
mined with reactives of ABX (France). Arterial blood pressure was measured on
the rat's tail by an indirect method without anesthesia.
ResuLrs: Statistically significant decrease (p < 0.05) was found in the activity
of Cu/ZnSOD in Gl animals (1993.51 * 303.01) compared with G2 animals
(2307.07 + 240.23). There was a statistically significant increase (p < 0.05) of
serum LDL in G3 (1.52 + 0.21) compared with G1 animals (1.09 + 0.27) and
statistically significant increase in the serum triglycerides in GI animals (1.19
= 0.22) compared with G3 animals (0.75 *= 0.17).
Concrusions: The results indicate that the activity of Cu/ZnSOD changes in
relation to zinc diet and this correlates with the change in the arterial blood
pressure. Lipid variables also are influenced and zinc supplementation leads to
increase in the serum LDL and decrease in the serum triglycerides in Wistar rats.

Key words: zinc, Wistar rats, Cu/ZnSOD, arterial blood pressure, lipid profile

apTepvanHaTa

INTRODUCTION

Zinc is @ microelement with essential role in the
regulation, structure and catalytic activity of
more than 300 enzymes'. It has antioxidant
properties associated with stabilization of bio-
membranes, which makes them resistant to
oxidative stress®. Zinc participates in the struc-
ture of one of the most important antioxidant
enzymes — copper-zinc superoxide dismutase
(Cu/ZnSOD), which has an essential role in the
defence against superoxide aniones*>. Superoxide
anion plays a crucial role in the arterial hyper-
tension as it increases oxidative stress. Oxidative

stress is conducive to development of endothe-
lial dysfunction, which results in arterial hyper-
tension and atherasclerosis®’.

Zinc deficiency aggravates arterial blood
pressure in SHR rals by decreasing Cu/ZnSOD
activity and increases lipid peroxidase, which
links hypercholesterolemia and atherosclerosis®®,

Changes in serum zinc concentrations have
been demonstrated to affect Cu/Zn SOD activ-
ity and level of cholesterol (Chol), triglycerides
(Tg), HDL, LDL'®!, High serum level of cho-
lesterol, triglycerides and LDL and dose-depend-
ent low HDL level is established in zinc defi-

Correspondence and reprint request to: A. Dimitrova, Department of general biology and patho-
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ROLE OF ENDOTHELINS IN THE PATHOGENESIS OF
ARTERIAL HYPERTENSION

Anelia Dimitrova, Denko Strashimirov
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ABSTRACT

The endothelin peptide family consists of the 21 amino acid isoforms
endothelin-1, endothelin-2, endothelin-3. There are at least two types of ET
receptor, designated ET-A and ET-B that mediate potent vasoconstrictive and
mild vasodilatative effects. Endothelins appear to be involved in pathogenesis of
salt-dependent and renovascular animal models of experimental hypertension.
Although endothelins appear to contribute to basal vascular tone, the role of
endothelins in the pathophysiology of human hypertension remains
unclear.Endothelins are positively inotropic peptides in cardiac myocyte. They
have also been demonstrated to induce hypertrophy of cardiac myocyte and may
'glay an important role in ventricular processes that lead to chronic cardiac
ailure.

Key words: dothelin-1, dothelin-2, endothelin-3, arterial hypertension,
endothelin receplors

Engorenunure (ET) ca nentvau uarpagenu or 21 aMMHOKHMCENNHH, Tpu
GozaliHMlMTE M YOBEKA CB OTKPHTH TPH TEXHH topmu: ennoreaun-1 (ET-1),
engorenun-2 (ET-2) u ennorennn-3 (ET-3). Bewuky eHgoTenuns ce obpasysar
B KIETKHTE OT npexypcop (npenpoennorenuu), KoHTo chabpxka 200
AMHHOKMCENMHH M KOHATO ce  pasrpakaa NoA  ACHCTBHETO Ha
KapOOKCHMENTHAA3a j10 T.H. [ONSM  eHioTenwH (39 AMMHOKHCEIHHH).
TocnenuusaT noa AcHcTBUETO Ha Ha CHAOTENWH-KOHBEPTHPaluK eH3umu (ECEs)
ofpazyea ET-1 (1). EnnorenuHure ce KOJAHPAT OT TPH HE3ABHCHMH IeHa,
nokanuskpanu 8 6,1 1 20 xpomozoma (2).

ET-1 e maii-MowHUA BasOKOHMCTPUKTOP oTkpuT nocera. Herosoro
nedcrewe e or 30 mo S50 nuTH nNo-CcMAHO OT TOBa Ha HopazpeHanHHa u
aHruorersun I

EHIOTEJHH-KOHBEPTHPAILIH EH3HMMH (ECEs)

Haentnpuunpann ca cenem wzopopmu Ha ECEs — ECE-la, ECE-1b,
ECE-l¢c, ECE-1d, ECE-2a, ECE-2b, ECE-3 (3). ECE-1, ECE-2 niohopmure ca
UMHKOBH METAJIONPOTEA3H, KOHTO ¢¢ HHXMOHMPAT KakTo 0T thochopaMUaoH, Taka
4 o7 cyndxuapunuu W kapbokcunnu rpynu. ECE-1 e NOKaNnusHpai B
KJIETHYHAT2 MeMOpana, HEroBOTO ONTHMAIHO pH e 7.0 u To# ocsen ET-]
Xuaponusnpa v OpanukuHus, cyBetasuma P 1 uncynun. ECE-2 e JIOKanHU3IupaH
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ABSTRACT:

The aim of the present study was to examine the effect of zinc on CwZnSOD activity and arterial blood

pressure of male spontanecusly hypertensive rats (SHR). SHR (n=27), (180-205 g) were used, They were
divided in accordance to the amount of Zn in the diet as follows: Group 1 (G), (n = 10, with 40 mg’kg
diet Zn), Group 2 (G2), (n =7, with 59 mg'kg diet Zn), Group 3 (G3), (n = 10, with 159 mg/kg diet Zn).
It was found a significantly increased activity of Cu/ZnSOD in SHR fed a Zn diet 3 (G3),
(3179,324647,31) compared to SHR fed a Zn diet 2 (G2), (2177,13+824,62); p=0,05) and Zn diet |
(G1), (2049,1£582,98); p<0,05). The arterial blood pressure was significantly increased (p< 0,001) in
Gl (190,8 £5,37) as compared to G3 (178,8 £4,05). The results of this study show that Cw/ZnSOD
activity changes depending on Zn diet and it correlates with arterial blood pressure alterations.

Key words: Cu/Zn SOD, spontaneously hypertensive rats (SHR), zine diet, hypenension

BbBEJEHHUE

flpy  mHoro  momen  ma  excrcpumentanka

XHNEPTOHNA MpH  KMBOTHHM Ce  yCTaHoBSEA
TOBHIIEBAHE  HA  PEAKTMBHNTE  (opM  Ha
KHCI0pOaa (ROS). Ipu CHOHTAHHO-

xuneprensnenite nmxose (SHR) ce ysennyasa
CYNCPOKCHAHUA  annon  (O.), xoifro  mrpae
KTO40BA pons Np# apTepHaiHa Xuneprewina [3].
CyNepoKCIIBHAT AHIOH YBETIABA OKCHIATHBHHS
CTpeC, KOHTO 0aronpHATCTEA BLIHMKSANETO Ha
eHaoTeana ancdynkuia. Kaouosiar Mexannan
3 pAIBHTHETO HA CHIOTENHA JNCHYHKUMA e
BIAUMOIRIICTBIETO Ha CYMEpOKCHIA H A30THMS
oxcin (NO) no obpasysane mna NePOKCHHHTPHT
(ONOO 7) [9). ONOO ~ & mHoro cit:ien oxicanTen
H MO7Ke 12 vBpean roasm §poii GHosmoneky .

CyNepoRCILIHIAT aHHOH BamMOAeTicTEAl ki ¢ NO-
CAHMIEHHPA HerosuTe Guonorinmi ediexT oT eana
CTpaHa, a  or  apyra OKHCNABa
TeTpaxiapoduonTepuia (BH,) Ha ewaoreamara
AIOTHOOKIICHA cHHTasza (eNOS) ¥ mawanssa
AKTHBHOCTTA i, XOSTO CBLIO BOIM 10 HAMAIEHOTO

CyNepoKCHAHKAT aHHOH & BaIOKOHCTPHKTOP.
LinHxbT Hva astokcHRaRTHY cBolicTsa CBBPIaHK
Che CTabHIH3HpaKe Ha MemBpatuTe Ha KiCTRHTE,
KOETO [H NpasH YCTOHYHBH HA OKCHIATHEEH CTpec
W BiM3a B Cbetasa Ha Cw/ZnSOD, enu or waii-
BAKHHTC  AHTHOKCHRAHTHH  eHaumu  [4][7),
Cynepokcupaamytaire  (SOD) Kataiusnpar
AHCMYTAINATA Ha CYNepOKCHAHHTE AHMOHH A0
BOIOPOICH FMEPOKCHA W MOMNCKYMEH TpHILIeTeH
kucaopod.  Llwukst nommbpma w Tnkaumara
KOHUEHTPAUMS HA METAIOTHOHEHH, scavenger Ha
CB000IHHTE PATHKATH H CTUMYTHP2 JauuiTHime
KAETB4HI CTPEC-CHIHATHY Kackany kato MAPK u
PI3K/Akt [1].

Lerra wa macromueto npoyusake e 1a ce
NpoCTeaM  BHAHHETO WA  UMHKA  BBpXY
akmierocTra Ha CwZn SOD u aprepuassoto
HATATAHE NPH MBAKKH NTRX0se nopoaa SHR.

MATEPHAJTH M METOIH

Hacneasaneto ce nposeze Ha 27 M manxa
nopoza SHR (180-205 g). Ausorsure Gsxa

obpasysane Ha FIOTCH  OKCHA [12][13]_ Pa3ACACHH HA TPH rPYNH Ha IHeTa ¢ pazyHo
Chibprxanie Ha unnk. Mepsa rpyna (T'1, n=10) wa
42 Trakia Joumnal of Sciences, Vol 3, Suppl. 1, 2005
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MEAMUUHA

PONATA HA LWHKOBATA ZIHETA BbPXY NPOLLECUTE
HA NUNUAHA NEPOKCUALIHA B CEPYMA NPH SHR

Avmutposa A., [l. CTpawumupos, A. Pycesa, M. AnekcaHgposa

Keywords: zine diet, SHR, lipid
hydroperoxides, Cu/ZnSOD,
arterial pressure

BovBegeHue

Tunkpkara nepokeuianms e foGpe no-
SHAT MEXAHMIDM Ha OKCHJIATMBHO YBpeX-
AaHe HA KJICTDUHMTE McMOpaHM M e raas-
HUAT MEX2AHNI DM, YPe3 KORTO C€ OCHITECT-
BABA CBOOONHO-PRIMKAMHATA TOKCHYHOCT
[1,2). Yeenuuenara cepysna KOHI[EHTpaLuA
Ha nunujiHu Xupponepoxcuau (ROOH) e
WHAKKATOD 33 OKCUIATHBEH CTPEC, KOWTO
BOjiK 0 MeMOpannu yepexaanns. Llunxsr
€ MUOro BAXKEH KOMIIOHeHT Ha 6uomembpa-
HUTE M ¢ He3AMEHNM 32 TAXHATA CTPYKTYpa
u ysxuua. Tolt Ban3a B cheTasa Ha Mejl-
HO-UMHKOBaTa CymepoxcuanuaMyTasa (Cu/
ZnSOD), enuH OT Hait-BaKEUTE AHTHOKCH-
Aantru ensivy [3][4]. Cynepoxcnamitamy-
Tasute (SOD) karamuasnpar ascryTayusTa
HA CYTEPOKCHAHNTE QHUOHM JI0 BOZOPOAIEH
TEPOKCHA ¥ MONCKYAEH TPUITETEH KUCA0-
POl LIunKktT mofnbpka 1 THKAHHATA KOH-
UCHTPAlMA HA METANOTHOHEMH, scavenger
Ha crobognuTe pamukany [5].

LenTa na nacroawero npoyusane e ga
Ce IMPOCAEAM BAMAHKETO HA UMHKA BHPXY
HUBOTO HA IMAMANA NEPOKCUAALINA, OlleHe-
HO Ypes KOHICHTPAMATA HA AT X3-
Aponepokcuii B cepyma na SHR.

Marepuanu u metogu

Macnensanero ce nposefe Ha 27 vuwk-
¥ TiIbxa nopopa SHR (180-205 g). Kusor-
HiTe OAXA pasfenenu na TP TPy Ha Aie-
T4 € pasAUiEo CHABPKAKME Ha titkK. [Thp-
sarpyna (I'l, n=10) 1a guera ¢ Zn (40 mg/kg
AMera), Bropa rpyna ([2, n=7) va auera c Zn
(59 mg/kg avera) u Tpeta rpyna (T3, n=10)
€ UMHKOBa cynnemenTauua (159 mg/kg nue-
T2). /luetata sano4Ha B kpas Ha BTOpuA Me-
CEL M TIPONUBIIKH OCEM CERMMUI.

Kpbata 3a uscnenpane 6eme naera cy-
TPHH Ha ITAf(HO, 1O 7IeKa eTepHa Hapkoaa,

Summary

The aim of the study was fo evaluate
the effect of zinc diet on the level of lipid
peroxidation determined by serum lipid

hydroperoxide concentration in SHR.

Three groups of male SHR rats were

put on a diet of different zinc content

Jfor 8 weeks. The lipid hydroperoxide
concentration was significantly decreased

in rafs on Zn diet 3 (3,48+0,20) as
compared to rats fed a zinc diet 1
(4,99£0,47), (p=0,0064) and zinc diet
2 (4,85+0,71), (p=0,004). It was found
a significantly increased Cu/ZnSOD
activity in SHR fed a Zn diet 3 (G3),
(3179,32+647,31) compared to SHR
Jed a Zn diet 2 (G2), (2177,13+824,62),
{p=0,019) and Zn diet 1 {G1),
(2049,1+582,98), (p=0,0044). The arterial
blood pressure was significantly decreased
in 3 (178,8 4,05} as compared to
G1 (190,8 £5,37), (p=0,0048). We
conclude that zine supplementation
affects the serum oxidative status
and decreases the lipid hydroperoxide
concentration, which correlates with
the arterial blood pressure alterations.

4pe3 MYHKTHpaHe Ha abaoMuuaseaTa aop-
Ta. Kpwata Gewe cubpana s1n pakyTeiie-
pu (Beckton Dickinson) sa Guoxsnoasm us-
cnegBania, CepymuTe ce OTAL/IXA TTO CTAN-
AAPTHUA HA9WH M Ce ChXpalABaxa TpH -
200C. HusoTo Ha munuAHHTE XWponepo-
Keuan e onpenencro B cepyma no Metoga
Yagi [6]. Coanpxanseto na yunx swe ypa-
KHTE M CEPYMHATA KOKUEHTPAUNA Ha LMHK
GAXa M3CTEABAHN UPe3 AUPEKTHA MIAMBKO-
Ba aToMHO-a6COpOIMOKHA CreKTpoMeTPUA
{AAC) ¢ anapar tun “Perkin - Elmer, Model-
Analyst 300". Aprepuannoto Hansrade ce
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CHANGES IN THE ACTIVITY OF Cu/Zn SUPEROXIDE DISMUTASE, LIPID
PROFILE AND AORTA MORPHOLOGY OF SPONTANEOUSLY HYPERTENSIVE
RATS ON ZINC DIET

Anelia A, Dimitrova, Denko S. Strashimirov, Adelaida L. Russeva', Tatyana M. Betova?®, Kamen N.
Tzachev?

Departiment of General Biology and Pathophysiology, Medical University, Pleven, 'Central Clinical Labo-
ratory, University Hospital, Medical University, Pleven, ‘Department of General and Clinical Pathology.
Medical University, Pleven, *Department of Clinical Laboratory, Medical University, Sofia, Bulgaria

ABSTRACT

The am of the present study was to investigate the effect of zinc on the activity of copper-zine
superoxide dismutase (Cu/Zn SOD), the lipid profile, the arterial blood pressure and the
morphological changes of the aorta in male spontancously hypertensive rats (SHR).
MarteriaLs Anp meTHODS: The study included 52 male SHR animals. The animals were ran-
domly asigned into three groups to be fed one of three zink diets —in group one animals (G1,
control group) the zinc content was 50 mg/kg, in group two (G2) - 155 mg/kg and in group
three (G3) 250 mg/kg. The laboratory chow zine content and the zine and copper serum
levels were measured by a direct flame atomic-absorption spectrophotometry. The CuiZn
SOD activity was measured in the erythrocytes using a reagent from RANSOD (RANDOX
Laboratories). Systolic arterial blood pressure was measured on the rat’s tail (tail cuff) by
an indirect method without anesthesia (Ugo Basile). The lipid profile was determined with
ABX reagents (France). Histological investigations of the aortas were performed using his-
tochemical and electron microscopic methods.

Resvurs: Statistically significant increase of Cu/Zn SOD activity (p < 0.05) was found in
G2 (2276.88 £ 145.53) and G3 (2337.31 = 146.25) in comparison with the control group of
animals (2099.46 + 111.73). There was significant decrease of serum LDL levels (p < 0.05) in |
G3 (109 £ 0.32) compared with G2 (1.19 £ 0.42) and G1 (1.62 = 0.28). Increased number of
migrated smooth muscle cells was found in G1 animals. Lipid drops were increased in the
aortic wall of SHR animals and then decreased after zine diet was applicd.

Concrusions: The results indicate that high zinc content in the diet has a protective effect as
it increases Cu/Zn SOD activity, decreases the LDL serum levels and the lipid infiltration of
the aorta in male SHR animals.

Key words: zinc, spontaneously hyperiensive rats (SHR), Cw/Zn SOD, arterial blood pressure,
lipid profile, aoria

INTRODUCTION

Zinc 1s an essential component of biomembranes and
is absolutely necessary for maintenance of membrane
structure and function.' 1t is an essential microele-
ment and plays an important role in the pathogenesis
of athcrosclerosis.? Zinc deficiency in plasma affects
endothelial zine status and can be considered a risk
factor because it increases oxidative stress. The latter

is a precondition for the development of endothelial
dysfunction which results in arterial hypertension and
atherosclerasis.” When oxidative stress is increased
cndothelial cells lose their protective phenotype and
express some adhesive molecules such as intracel-
lular adhesion molecule-1 (ICAM-1), vascular cell
adhesion molecule-1 (VCAM-1) and monocyte che-
moattractant protein-1 (MCP-1} which facilitate the
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EFFECTS OF SELENIUM SUPPLEMENTATION
ON ANTIBODIES AGAINST ADVANCED GLYCATION END
PRODUCTS AND LIPID PEROXIDATION IN YOUNG
NORMOTENSIVE AND SPONTANEOUSLY
HYPERTENSIVE RATS

Boryana Ruseva, Milena Atanasova*, Margarita Alexandrova**,
Pavlina Laleva***, Anelia Dimitrova****

(Submitted by Corresponding Member R. Radomirov on December 20, 2011)

Abstract

Advanced glycation end products (AGEs) have been implicated in the
pathogenesis of many disorders. Excessive accumulation of AGEs has been
shown to lead to tissue damage through a variety of mechanisms including
alteration of tissue protein structure and function, or increased generation of
reactive oxygen species. On the other hand, oxidative stress accelerates AGEs
formation. Selenium (Se) is an exogenous antioxidant which performs its bio-
logical role via selenoprotein expression.

The aim of this study was to investigate the effect of selenium (Se) on the
serum level of antibodies against AGEs (anti-AGEs abs) and lipid peroxidation
in young normotensive Wistar (WKY) and spontaneously hypertensive (SHR)
rats.

Fifteen male WKY and twenty male SHR, 16 weeks old, divided into 4
groups, were tested after being on a Se-adequate diet (NSe) or a Se-supplemented
diet (HSe) for eight weeks. The Se nutritional status was assessed by measuring
Glutathione peroxidase (GPx-1) activity in whole blood, using “Ransel” kit of
Randox Laboratories LTD. The serum anti-AGEs abs level was determined by
the method of indirect ELISA. The serum lipid hydroperoxide concentration
(ROOH) was evaluated by the method of Yagi.

The results showed that Se supplementation increased GPx-1 activity of
whole blood of the rats (p < 0.05). The serum anti-AGEs abs and ROOH
levels of SHR NSe were higher than those detected in WKY NSe, and they
were significantly reduced in the SHR HSe (p < 0.05).

In conclusion, selenium supplementation reduces oxidative stress and serum
anti-AGEs abs level in SHR.

Key words: selenium, rats, anti-AGEs antibodies, lipid peroxidation
products
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STRAIN-DEPENDENT RESPONSES TO BRAIN OXIDATIVE
STRESS AND ARTERIAL BLOOD PRESSURE
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HYPERTENSIVE RATS. EFFECTS OF LOSARTAN
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Abstract

Experimental data suggest that oxidative stress is involved in hyperten-
sion. The aim of this study was to evaluate and compare the effect of chronic
systematic treatment with AT1 receptor antagonist losartan on arterial blood
pressure and the production of oxidative damage in the brain of normotensive
Wistar and spontaneously hypertensive rats (SHRs). Drug administration was
conducted via subcutaneous osmotic minipumps for 14 days (10 mg/kg per
day). Spontaneously hypertensive rats showed an increase in the arterial blood
pressure compared to normotensive Wistar rats. Long-term losartan exposure
attenuated hypertension in SHRs. The level of lipid peroxidation was higher in
both the frontal cortex and the hippocampus of SHRs compared to Wistar rats.
However, chronic block of AT1 receptors decreased the level of lipid peroxida-
tion of the above mentioned brain structures in Wistar and SHRs. Losartan
influenced positively the citosolic superoxide dismutase (SOD/CuZn) activity
in both the frontal cortex and the hippocampus of SHRs while it enhanced the
activity of this antioxidant enzyme only in the hyppocampus of Wistar rats.
No changes in the mitochondrial SOD/Mn activity in both the frontal cortex
and the hippocampus were detected after losartan treatment in Wistar and
SHRs. These data suggest that the strain differences of the level of oxidative
stress in the frontal cortex and the hippocampus as well as arterial blood pres-
sure determine different responses after long-term infusion with AT1 receptor
antagonist.

Key words: losartan, Wistar, spontaneously hypertensive rat, arterial
blood pressure, oxidative stress

Introduction. In the recent years the crucial role of oxidative stress in
the occurrence and the development of hypertension has received an increas-
ing attention. The brain is particularly sensitive to attacks of reactive oxygen

This work was supported by the Medical Science Council, Medical University of Pleven,
contract No. 3/2011 and National Science Fund contract No DTK 02/56, 2009-2012.
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Abstract

Haemadynamic stress in arterial hypertension leads to increased produc-
tion of endothelin-1 (ET-1). Changes in the extracellular matrix are coutrolled
largely by methalloproteinase-2 (MMP-2) and methalloproteinase-) (MMP-3)
which play an important role in vascular remodelling of hypertension. C-
reactive protein (CRP) is an acute phase protein which is synthesized by hep-
atocytes under the effect of interleukin-6 (1L-6) in inflammation.

The purpose of the study was to investigate the rvelationship of ET-1,
MMP-2, MMP-9 and CRP with the degree of artevial hypertension and the
systeniic and vascular inflammatory response.

Three groups were formed: group T — 31 patients with wild hyperten-
sion (MH); group IT - 20 patients with severe hypertension {SH); group ITI -
15 perzons in a contral group {CG). ET-1 was determined by ELISA kit of
"Biomediks”, MMP-2 and MMP-9 by ELISA kit of the “R&D Systems”, and
the CRP - through immunoturbidimetric method with monoclonal anti-CRP
antibodies. The analysis used the statistical program STATGRAPHICS.

This study was supported by Grant No 1/2012 of the Medical University of Pleven.
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BIOMARKERS FOR LIVER DISEASE

A. Ruseva' and A. Dimitrova®
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‘Department of Physiology and Pathophysiology, Medical University — Pleven

Pesrome. OCHOGHU MOMUEL 38 UHMEHILBHOMO NPCYNEaHS Ha BUCMEDKEPUME 6 XBNAMANGaUAMa ca pac-

Bpod sabor Ha YEPHUA dPob, OIMCECMBUEMO HE CUMIMOMY G0 K:CHO 8 xoda Ha Gonec-
MME, HENUYUENO Ha UHBa3USEH Pegepoxmen mecm 38 Ha abor 0, KaKmo
W AUncama Ha GoemanTyYwo Modxodaw cnocoby 38 OUEHKS SXPeXIMUEBHOCIIME HE MEPENEEMULHUMGS
Gadicmeus. M3N0N36aHEMe Ha BUaIapxepy NOasY ExIMoNHG COKE26GHEMO Ha 06U 3a E0MsM Gpod vep-
HOOROBHIU IGO0NNEAHUR MAMOENCEUYHY NOOUECU. BIGUMOIFBUCUMICMIME MEXTY ML NPOUSCY COYeNaeH
oNpedenaHy MpyGHOCMU 86 APLINE C PASEPEHUNAGANEMO HE BUOMSPKEPUME, CREUUBUYHY 38 onpede-
M HEMUH HE YEPHOCPCEHO yepextane. Bbavamnocmma Ha Guosapkepume da npedckaam passumue
HE NAMON02UHUA NPOUEC CLI0AGA HOMOMUUAN 38 ROJOBPAGEHS Ha NPOSHOIAMA U 33 DCUSYDAEEHE DUEH-
X8 HB KNUMUSHAMa ebekmuenocm.

Knro4o6u Gymu. Xenamonozus, BUOMADKEDL, HEUH HE YEPHOOPOGHD yapexdava. ediexmuaracmimeps-
NeamMuyHY detcmeus

Summary. The major reasans for the intensive study of biomariers in hepatology are an increasing nurnber
of liver diseases, the absence of symptoms until late in the course of the disease, the presence of invasive
reference lest for the evaluation of the severity of the disease and the lack of sufficient suitsbie means for

g he of therapeutic actions. The use of biomarkers enables proving the common to
a farge number of liver diseases pathological processes. The interdependence between these processes
determines certain difficulties in distinguishing biomarkers specific to & particular way of hepatic impairment,
The ability of biomarkers to predic! the development of the pathofogical process creales the potential for
improving the prognosis and provision of an assessment of clinical efficacy.

Pt

Key words: hepatology, biomarkers, liver disease pathological processes, effectiveness? therapeutic actions

BromapreprT & ofexTusHO MsMepBaWa xapak-
TEPHUCTHKS, OUeHEHa KaTo MRGNKaTOR Ha HOPMa) e
BMONoriNEH WM NETONOMUNEH NpoLec Wnu dhapma-
KOMOTUYEH OTFOBOP KkM TEPaneBTUYHA WHTEPBEH-
yus [4].

BwomapkepuTe Morat ga Buaar knacuduunpa-
HK KaTO

¢ BUOMEPKEPK 33 OLIOHKE ECTECTBEHKS XOf Ma
. 3abonssanero (Tvn 0. nporHosa)

« Bruomapkepu 3a OugHKa Ha DWONoTMYHa ax-
TUBHOCT (TWN 1: OTrOBOpP Ha Tepanus)

o Buomapkepst 33 CUEHKE HE TEpPaneBTHYHa
eeKTUBHOCT (TWn 2: CYpOTaT 38 KIMHUYHE edek-
TueHocT) [8]

Mpoy4aaHeTo Ha GUoMapkepn e paseuealla ce
oSnacT 8 xenatonoruaTa. OCHOBHU MOTHBA 38 TOBa
ca pacTauyusT Opoi sabonasakns Ha wephus apcd,
OTCBCTBKETO Ha CUMNTOMMU A0 KbCHO B ECTECTB2HWA
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Unacylated ghrelin in plasma of Wistar rats after consumption of fructose, sucrose
and aspartame

R.V. Sandeva'*, A A Dimitrova’, T.T. Tacheva', $.M. Mihajlova! , GN. Sandeva', T.I Viavkova!

'Medical Faculty, Trakia University, Stara Zagera, Bulgaria
‘Medical University, Pleven, Bulgaria
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Unacylated ghrebn (UAG) amounts to 30-90% of the circulatng orexigenic hormone ghrelin. Studies suggest that
both acyl ghrelin (AG) and UAG may mediate peripheral biclogical actions and UAG can act as 2 potent functional
inhibiter of ghrelin The aim of this study was to track changes in unacylated ghrelin in plasma m a control and three
expenimental (fructose, sucrose and aspartame) groups of rats and to compare them with some morphological and
metabolic parameters. Arn 8-week burdemng of 28 mals Wistar rats with 15% fructoze (Group F, n= T}, 10% sucroze
{Group 5, n = 7) and 0.3% aspartame solutions (Group A, n = 7} was carried out. An increase in average body weight
was found in the following order: sucrose group > fiuctose group = aspartame group = confrels. Significant difference
was found in the mesentenic fat depot weight of Group F vs. Group C. An increase in unacylated ghrelin levels and m
general metabolic parameters (glucose, tiglycenides, total and 10T -cholesterol, AST, ALT) of the fructose and sucrose
groups compared to controls was regmistered. Moreover, changes in some metabolic markers i the azpartame group
were zlso seen. In conclusion, the results of the curent study suggest that elevated unaeylated ghrelin might gzer
changes m the regulation of food intake and further development of obesity, metzbolc disorders apnd chromic
noninfactions diseases.

Keyword:: unacylated ghrelin, metabolic syndrome, fructose, sucrose, aspartame, Wistar rats

INTRODUCTION

Excessive consumption of sucrese and finctose
(in the form of high fiuctose com syrup) is one of
the most serious causes of obesity and
comorbidities, such as hypertension, diabetes,
nonalecholic fatty liver disease and coronary heart
diseases, which are associated with a significant
merease in morbidity and mortality rates [1.2.3.4].
In order to reduce sucrose and  fructose
consumption they are replaced with artificial
sweeteners like aspartame Sweeteners are widely
used in many products, such as desserts and diet
beverages, as a mean to prevent body mass gain
metabolic syndrome, diabetes, and several nisk
factors for heart dizease. Inm 2012, the American
Heart Association and American Diabetes
Association conclnded that there are still
msufficient data to determine the role played by
artificial sweeteners in the regulation of energy
balance, body weight, and influence on
cardiometabolic risk factors [5]. There is evidence
that non-caloric sweeteners merease appetite,
promote overeating, and lead to body mass gain [6,
7, 8]. The mechanisms by which this eccurs remain
unkmown. It is probable that a sipnificant role in
this mechamism is played by the sweet taste

* To whom all cormrespondence should be sent:
E-mail: ressisandevafiiyahoo.com
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receptors TIF2 and TIR3 (G-coupled receptor
proteins). which have also been found in the
dupdenum, small  intestine and  pancreas.
Stimmlation of this taste receptors by sugars or
artificial sweeteners actrvates intracellnlar sipnaling
elements. which stinmlate peripheral gustatory
nerves and, in fum, brain gustatory pathways [9,
10]. The artificial sweeteners weaken a natural
predictive relationship between sweet taste and the
calorie intake during eating.

One of the main factors for the regulation of the
energy homeostasis is ghrelin It can be found as
two isoforms in the circulation: acylated ghrelin
(AG) and unacylated ghrelin (UAG). Acylation is
catalyzed by the enzyme ghrelin O-acyl transferase.
The appetite-stimmlating fonction of AG was
identified secondary to its effect on the growth
hormone release from somatotroph cells of the
anterior pituitary [11]; however, AG is the first
known peripheral hormone to display orexigenic
effects through its action on the hy i
appetite-regulating pathways [12]. AG activates
NPY/AgRP newnrons [13] of the hypothalanuc
arcuate muclens throwgh its receptor, GHS-Rla,
promoting  production and secretion of their
orexigenic neuropeptides to  suppress  pro-
cpiomelanocortin meuromal  activity  while
stimmlating food intake. There is evidence to show
that ghrelin is important in the short-term regulation
of appetite and energy balance. The pre-prandial

& 2017 Bulzarian Academy of Sciences, Union of Chemists in Bulgaria
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Effect of high- fructose diet on plasma leptin levels. morphological and biochemical
parameters in ovariectomized rats
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Leptin, the obese gene product. 1s an adipocyte-derived hormone that regulates body weight and metabolism by
mfluencing food intake and energy expenditure. Postmenopausal status and high consumption of fructose are associated
with increased incidence of wvisceral obesity and nisk of metabolic syndrome. type 2 diabetes and cardiovascular
diseases. The main objective of this study was to determune alterations in body weight, abdominal fat mass, plasma
leptin levels. serum glucose and lipid profile (total cholesterol. triacylglycerol, high-density lipoprotein cholesterol and
low-density lipoprotein cholesterol) in ovariectonuzed rats subjected to a fructose rich diet. Twenty-four adult female
Wistar rats were divided mto four groups: control sham-operated (SHAM. n = 6), ovariectomized (OVX, n = §), sham-
operated plus fructose (SHAM-F, n = 6 ) and ovanectomized plus fructose (OVX-F, n = 6). Fructose was given to the
rats as 10% solution in drinking water for 8 weeks. The results indicated that plasma leptin levels were increased
significantly in OVX and OVX-F groups compared with SHAM and SHAM-F groups (4466.66 = 179,23 pg/ml and
2758.33 £ 682.47 pg/ml vs. 1965.33 = 179.23 pg/ml and 1706.50 £ 232.15 pg/ml. respectively). Although leptin levels
were not significantly different in the sham-operated and sham-operated plus fructose groups, there 1s a tendency for
lower leptin levels in the sham-operated plus fructose group. The body weight was significantly increased in the OVX,
OVX-F and SHAM-F groups compared with the SHAM group. Abdominal adipose tissue and biochemical parameters
were significantly higher in OVX and OVX-F compared to those of control animals. In conclusion, excessive
consumption of fructose may contribute to metabolic disorders and expressed predisposition to chronic non-infectious
diseases observed in the postmenopausal condition. Furthermore, the results showed that a high-fructose diet and
ovaniectomy affect leptin levels in different directions, which may be due to mterference on the various signal-
transduction mechanisms in leptin synthesis and secretion.

Key words: leptin, ovariectomy, obesity, metabolic syndrome, high-fructose diet
INTRODUCTION with postmenopausal women receiving hormone
replacement therapy [7].

The lack of ovarlan function 1n the Together with changes in fat distribution and

postmenopausal period is associated with a high
incidence of wisceral type obesity and several
metabolic disorders [1]. Estrogen deficiency has
been proposed as an important obesify-triggering
factor [2]. Experimental studies in rodents and
humans support the involvement of estrogen in the
control of energy balance [3], food intake [4], and
body fat distribution [5]. In ovariectomized rodents
—an animal model used to study human menopause
— higher body weight and wvisceral adipose tissue
have been observed than in sham-operated rodents.
These ovariectomy disorders have been reversed by
estradiol adnmumistration [6]. Postmenopausal
women who have low levels of estrogen showed a
significant increase in waist-to-hip ratio compared

* To whom all correspondence should be sent:
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metabolic disorders, the lack of estrogen is
accompanied by abnormalities in the synthesis and
signaling pathways of a number of peripheral
peptides which participate in the regulation of
energy homeostasis, such as leptin. Leptmn 1s a 16-
kDa peptide hormone that is secreted mainly by
adipose cells [8]. It reduces feeding and increases
energy expenditure by acting at sites primarily
within the central nervous system [9], where it
binds to leptin receptors (OB-Rs).There are
multiple OB-Rs 1soforms, all of which are products
of a single OB-Rs gene, and if 15 thought that a long
form of leptin receptor (OB-RL) is mainly
responsible for regulating energy balance [10]. An
mtimate relationship between leptin and estrogen
was described in many in vitro and in vivo studies,
demonstrating a direct effect of estrogen on leptin
expression [11] and leptin signaling in the brain
[12].

@& 2017 Bulganian Academy of Sciences. Union of Chemists in Bulgaria
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34. Uzunova A, E. Lakova, A. Angelova . Occlusive arterial thrombosis in rats with

renal and spontaneous hypertension. Scientific works of the higher medical
institute - Pleven 1988;X(1):12-15.

OCCLLSIVE ARTERIAL THROMEOSIS IN RATS WEH H KENAT AND
SPONTANEOUS HYPERTENSION

A. Uranova, b, Lakova, A, Angelovt

The universally accepted concept fii the (ele plaved by hypertension as o
nsk factor in artenal thrombous deselopen: s hased exclusively on Clincal
and epidemiological studies.

It was the purpose of this paper to obtain direct evidence of the pathoge
netic role of increased arterial jaessire in e development of experimentally
induced occlusive artenial throml s 1 o rat modeld.

Material and Methods

Ninety-one male rats were useil in the expenment, divided inte four
£roups, us follows 1) normotensive rats of the Wistar-Kyoto line (WK) - 35
2 spontancously hypertensive 1ats {SHR) of the Okamoto-Aoki line 3K;
3f normotensive Wistar rats - [, 4 1ats wath oneclamp — monorenal hyper-

tension — eight, The rats were brea under standard laboratory conditions, given
food and water ad libitum. Ren.} lvpertension was induced by the application
of an alummum clamp with O... num opening on the left renal artery and right
kidney removal. and arterial thromhosis - by the method of Hamstra and
Starrenburg. Thrombaosis severity wis assayed by the following criteria: dry
thrombus weight (TW), time of occlnsion af the loop-like cannils implanted
into the abdaminal sorta, or the socilled obturation time (OT), and mortality
rute over 3 J-day obscovation peaced. In SHR and WK rats the systolic blood
presure was indirectly measured in the 131 artery, while in groups three and
four the blood pressure was measurcd directly in the abdominal gorta u single
time under narcosis Just prior te thrombous induction

Results and Discussion

1L is evident from Fig. 1 that SHR were with the higest arlerial pressure at
20 weeks of life when occlusive artenal thrombosis was induced. The urterial
pressure in ruts with renal hypertension was measured five months after the
operative intervention, und reached 21 6 kPa, contrary to the controls where it
was 12.5 kPa (Fig. 2).

From Figure 3 it can be seen that in SHR the thrombus weight was seven
times greater (3.2 mg in the controls and 23 3 mg iy hypertensive rats), OT was
strongly reduced (71 hrs in the controls and 233 hrs in hypertensive ones).
Lethality within 3 days of thrombosis induction amounted to 5.3 per cent
among the controls, and 90 per cent among the hypertensive animils, Tn ani-
mals’ presénting :cnnl hypertension a substantial TW increase was likewise. re-

A 3

12 3

35.JTakoBa E, A. YsyHoBa, T. banabaHoB, A. AHrenoBa. ApTepunarnHo
TpomboobpasyBaHe U CEPYMHU NUNMON NPU NABbXOBE C peHarHa XUNepTOHMS.

EkcnepumeHTanHa meguumHa n mopdonorus 1988;(4):13-17.



APTEPHAJNIHO TPOMBOOGPA3YBAHE ¢ CEPYMHH JHRHIH -~y
NPH MIBXOBE C PEHAJIHA XHNEPTOHHA

E. Jlaxora, A. Yaywons, T.Bara6awos, A. Aurenoss

MA, BMH — Isenen, Kareapa no narodmswororim,
MuXopoamTen pon. A, Y 3 Yhoma

Brnpekn 0GUONPHETOTO cXBaimane 33 POAATA Ha XHNEPTOHHATS KaTO pHCKOB ax-
TOP B PA3BUTHETO HA apTepHannarta TPomGoaa, HupopMatiTa no Toay BROPOC @ HenbaHa,
THR K&T0 ¢e OCHOBARA HIKAOUHTENHD Na KARHHGHN H EMHACMHOSOTHY BH NPOYYSARHS ).
He cuwecrsynar AHPEKTHI eKenepHMenTanni AOKAIATeACTBA 32 POJATA HA HOBHIeHOTO

CMEPHMEnTANHA Xunepromus.

T3 Ha HACTOSWNOTO H3CHEARAKE e Jla ce NPOCACAN BAHAHHETO HA NOBHIIENOTO ap-
TEPHATHO HanaTane BLPXY npoTHuAHeTo Ha CHCMEPHMENTANNO MEAYIHpana aprepiaina
TPOMEO3a y mabXoBe ¢ penanHa Xitnepronis, karo ce TOTLPCAT HPOMEHH B AROHAKUS NP0~
I %3 Tean xiBOTHY, KonTO GiXa MOran na o6scunT MpoMeHHTe B TpoMCOGpasyBaneTo.

_ Matepuan u meroun

Exenepusentyre ca (POBEACHH BLPXY MBHKH NAbXOBE OT noposa Wistar ¢ venecua
saca 250—300 g, orraexaann 1PH CTAHRADTHH AaGOPaTOPAN yeAoBHS § pasnpenencin
B aBe rpynu: [ rpyna — unvakran (HopyoTeRaNDIN) — 26 6p., u I rpyna — XHnepTen-
SHBHH — 16 Gp. Ha suporante o 11 TPYna e MOACA#pana CLHORNAMBAA-c HOGLOpe A
Xunepronitn no Goldblait (2). OnepanuaTa 3a npenmnanikpane Ha TO3M BHA XunepTonun ¢
H3BbLpIEHa B ABa eTana. Ha TPLPRKA €Tan e CTeRosupana Jsngra Gripea apTepus upes
HAAATEHE Ha anyMHHHena Kaamna ¢ otnop 0,2 mm, a ua BTOPHI CAef Abe celamus ¢ npe-
AH3BHKAHA JecHOCTpanna NedipeKTomis. FHBOTHHTE ca Hacnenpani [MeT mecena caeg
onepauyusita. Ha eaxa wacr or max — 10 nopmorensupun 1 & XHTICPTeHIHBHY, € HHAYiLn-
PaHa aprepuanna TPoMGo2a no mMeThsa Ha B, Hornstra — Starrenburg ‘(7). rloa Hapxo3a
€ nexwrobapburan (40 mgike i. p.) B a6loMNHaNHaTa aopra e nocTapesn 6piMKonoaoGHo
NIBHTA NOAHETHACHOBA RanoAa ¢ ByTpemies Anamersp. 1,8 i prumwex .2 mm. Yacr or
Xanwaara ce nocrans wIpLy TAAOTO, TIPH KOETO € BLIMOMHO nabuiopandiero na eera na
MPOTHYaLIATA XPBB. 3aocTpennre KPAaHIa Ha XAHIONGTA. YEPEKAAT eHAOTENS 1 NpexH3IBHK-
BAT ofipasyBanero pa TPOMGH, KOHTO OGHTEPHpaT Hefinia AYMEH 34 0KOAC 5 newa. Kpu-
TEPHH 32 OUEHKA MA TEWKecTTa Ma TPOMOO3ATA ca:  Bpemero 3a JENYLIDAHe M3 Kamio-
qaTa — 1. Hap. oGTypausonKO speme (OB), cyxara maca na TpoMGa (MT) ¥ emupriocrra
B Npouert (C%). Aprepuannoro ansrane e MIMEPBANG ANPEKTHO NOA HAPKO3a ¢ NEHTO-
Gap6uraa (40 mg/kg i. p.) B abaoMHManKaTa aopra, HEMOCPEACTBERO MPEAN MpPeAnsBiK-
BAHETO Na TpombGosara.

Ha apyra wacr or Kueoriure — 16 HopmoTenansun u 8 XHnepIeHawBK, caen 12,
HYaCOB0 rualypawe noj mapKoaa ¢ MEHTO0APOHTEN € Hamepeno i pexTio apTepHannoro
Hazarake i e Bsera Xpub 3a wacnersane ya MHILIERTE noKasaTear. Onpenensya e Kon-
MERTPAUNATA Ba o6utiTe AHONAH (0J1), obups xoaecrepoa (OX) w TPHTAKIEPHAKTE
(Tr'2) B cepyma no HEEHIHMEN METOA ¢ HaGop peaxTHBH Ha Jlaxema (UCCP) 1 HEMK no
Merona Ha Duncombe.

Pesyararute ca o6pa6oreny CTATHCTUUECKH N0 MeTona Ma BapyauHOHMus ananug,
npuaoxen e T-recter Ha Student Fischer.

36.Uzunova A, E. Lakova, A. Angelova, T. Balabanov. Thymus participation in rat
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arterial thrombus formation. Scientific works of the higher medical institu
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IHIYMUS PARTICIPATION IN RAT ARTERIAL THROMBUS FORMATION
A. Uzunova E. Lakova, A, Angelova, T, Balabsnov

In the past few years, a number of Soviet authors published data concern-
ing the effect of age related thymectomy on hemostasis. Tzibikov et al were
the first to demonstrate hypercoagulation following age related thymectomy in
rats /7). This type of thymectomy mhibits fibninolysis /4/, and accounts for
augmentation of the platelet count and platelet aggregation /S/. There were
also reports concerning the effect of thethymus humoral factor, Soviet produc-
tion (thymalin), on hemostasis and fibrinolysis in rats /3/ and in humans /6/.

We undertook the task 1o assay the influence of neonatal thymectomy,
and more particularly, the effect of the Bulgarian thymosin (fraction 5) on ar-
tenal thrombus-formation induction in rats.

Materials and Methods

Ihe experiment was conducted in two series. In the first experimental set-
up 112 male rats of the Wistar line were used, distributed in the following
groups: 1f neonatally thymectomized — 57 animals, 2/subjected to sham thy-
mectomy — 55, 3/ of the total number (112) 52 rats were subjected 1o neo-
natal thymectomy plus thymus transplantation. In the second experimental
setup 48 rats were used, distributed in the following way: 1/ intact animals gi-
ven suline injections — 25; 2/ intact animals treated with thymosin — 23,

Neonatal and sham thymectomy were done within the first 16 hours after
birth wccording to the method of Defendi. as modified by Uzunova /X[ Thy-
mus transplantation was performed after the method of Leuchars /11 — he-
low the renal capsule of 4-week-old neonatally thymectomized rats. using sy
geneic thymuses obtained from newborn animals. Thymosin (fraction 5) was
produced in the Chair of Pathologic Physiology, Higher Medical Institute -
Pleven. and was kindly supplied by prof. Z, Kemileva. The Ivaphilized prepa-
ration was dissolved before use in sterile saline solution, and then injected at
i dose of 2 mg/kg ip., three times weekly over a 3aveek period. The control
animals were given 2 ml injections with saline solution.

In all animals expenmented upon occlusive arterial thrombesis-was produ
ced by the method of G. Homstra, AV Starrenburg /97 Under phenobarbital
narcosis (40 mg/kg ip.) a loopdike polyethylene cannula with 1.8 mni inner
diameter and 2 mm outer diameter was inserted into the abdominal portion of,
the aorta, Part of the cannula was left outside the body of the animal and thus
made possible to observe the color of the blood flowing through it. The shar-
pened ends of the cannula damaged the endothelium with ensuing exposure of
subendothelial connective tissue structures which led to the formation of
thrombi occluding the lumen within the aorta for about five days. The time of

&

37.Strashimirov D, K. Yablansky, A. Dimitrova, E. Lakova, A. Uzunova. ECG
changes in neonatally thymectomized rats. Scientific works of the higher medical
institute Pleven 1991;XIII (1):27-29.



ECG CHANGES IN NEONATALLY THYMECTOMIZED WISTAR RATS
2. Strashim irov, K. Yablansky, A, Dimitrova, E, Lakova, A, Uzunova

As a shown by studies carried out by Z, Kemileva, M. Baloutzov 16], neona:
‘Al thymectomy in male rats gives rise to an increase in arterial pressure Jevel,
Changes have been likewise demonstrated in the parameters of lipid and lipo-

Material and Methods

The experiment was conducted on 27) neonatally thymectomized male
1ats of the Wistar line, with mean body mass ranging from 45 + 8.5 1o 210
6.3 grams. One-hundred forty-three sham thymectomized male rats with mean
body mass 502 9.] to 230 + 8.3 g served as controls. The animals from the twe
basic experimental groups were distributed into subgroups as follows: 30,45

60, 75,90, 120 and 150 days after thymectom

Neonatal thymectomy was performed in the first sixteen hours of life under
ether narcosis by means of aspiration, according to the method of A. Uzunova,
P. Kokosharov /5/, Animals with residual thymus and thoss developing wasting
syndrome were discarded from the present study, Electrocardiography was per-
formed in the three standard leads using electrocardiograph RFT at speed

100 mm/second.

Results and Discussion

In the group of neonatally thymectomized animals thythm disotdqrs (as a
whole) predominated by comparison with the control group — accordingly in
28 animals (10.3 per cent) 2gamst one animal in the controls (0.6 per cent),

Of all extrasystole arthythmias, those presenting grouped, frequent and

polytopic patterns prevailed,

Next ranked volley extrasystoles, paroxynnalla;praventricm” arrthy thmias
s. 1,2),

and polytopic supraventricular tachycardia (Fi )
In two instances, instead of the sinus xhyﬂg\m.

an upper nodal rhythm was

observed, becoming manifest clectrocardiographically with negative P-waves
gt ol

situated in front of the QST

d as ch

istic of sclerotic

changes in the myocardium, ECC’chax'ues in conduction were also noted: im-

38.UrHatoB K, [. Teoprues, A. Anekcues,

27

M. Mwuxoscku, A. CtosHoBa, [.

Ctpawumnpos, E. JlakoBa, A. OumutpoBa. [lbpBOHayanHu pesyntatm OT

ynTpasBykoBa cCuUCTeéMa 3a XeMoCTasa

BbpXy XMBOTUHCKM MOAESIN Ha

KpbBOTeYeHue. MeguumHa n papmauma 2003;VII- VIII: 29-30.



[MbPBOHAYAAHU PE3YATATHU OT
YATPA3BYKOBA CUCTEMA 3A
XEMOCTA3A BbPXY XUBOTUHCKH
MOAEAN HA KPbBOTEYEHMUE

ampazBykoBume cucme-
mu B mequuyunama npeg-
cmaBarBam  egno om
Haii-mogeprume u Cob-
weBpesmenno Bee ouge ne gobpe npoyue-
nu nanpabaenus B coBpemennama npu-
Aokna usuka.

Bucokosecmomusume mpenmenus okasBam pasHocm-
PaliHO U HECMO Mpygro 3a ouerka BuigelemBue Bupyy
GuosozuyHume 0ocKmy, NOPagu HaMECuma Ha MHOXecm-
fo cwmvmemBaww yampaiByka sfacwus - monaunen
edekm, kuBumauus. cmomwy Busio u gp. Owe no-caok-
WU ci nposeHume B mukanu ¢ pasHOpOgeH cmpoek u
npu npovAsa B nupBomavusnume xapakmepucmuku Ha
mpenmenuama, makuBa kamo wecmoma, uwmensumem,
nocoka u gp. Mlocaegrume zogunu Seackam paivk ckok
R apeguiearume wa nasups Bucokowecmompu ypeglu ¢
pasrocmpanto gelicmBue, ocodeno B odsacmma xa dusu-
e omepanuAma u maka Hopescsama “GerkpuBua” xupypeus.

»: B nopaguk #a ekcnepusenm ce usysaBam Basekmomus
upe3 mepMusHUR edekm na yampaiByk 8 guibowuna npu
< uamenaumem 14-19 W/em2 u Bpeme 32 ofivwuBane 20-
% 30 cekyngu (2); koumposa na kupfenemo 8 cacaky, ka-
{< MO MEXANUIMUME 3 NEMOCTILRE €3 MEPMUNMD UNGYUL-
s
pi

s pinm koazyasuuonna nekpozs wa cvgolileme u MexanusHa

" kosnpecust om XOMOSEHUSURSHUR npu 03BveiBanemo na-
perxust (3,4); swkpowupkyaauuonnama  gusasvuka (5)
Boanuemo na yampazbvkoBama B Brpxy ofiswdena-
ma CMCHY Ha Naa3MeRuma Messdpari (1),

Momucmoswem B Buszapua  Bub Bogew xupypaastu
kaunuku ¢ anpobupam yampisvkoBu annpamu om mu-
na LigaSure, Texnusecku ofave me e asoeim go uifinp-
wiam engockoncki xestocmasy 8 emosaiunn ssBoua
NP paivepume Ha pabomHul Hukpainuk, seBussvok-
aoem 3 gposmicsin kosnpecus Bupsy  mpemupaHus
vaekm v enogyugie sHvkoBo conpomuBachue Ha au-
wbunnume mukanu,

B gocmuanama wu aumepamypa ancBam sviaukauu,
koumo pazewdgam BrivoRHocmma gi Sige ocvaeem-
Bonu xesocmaza Bupxy auzaBusy conpykmypu ¢ nosMow-
ma ma yampaathk. TMopugu mexmusecku mpyguocmu mue
ci cpuBusBany pevamamu. NOsVSCHU NPU NPOMANE Wa
UHMENIMEMA, AMAAUMYGAMa, Yecmomuma U Bugd wa
| BuagetemBuemo (usnzacky u wenpekrcramu) Bupxy cqui

U cmu vdekm
' Hes ma Huemorama puspadomis € ga ce npoviam
Bramekrocmume 3a semoemasa Bupay AuBomuncku mo-
geau s kpnBomescue nocpegemBont ckenepusenmako
korempyupesu yampuaBykoBu wawsfumess B odxRamu
60wl kHz Kamo nupbu eman B uscacgRakemo cu nog:
maBuxme Rguuama ga ) Huse waii-nogrog:
napasempu ki vampaiBrkoBo Buigeiembue ¢ npeodpuio-
Hames. 4uUMO piissepy, Husus Ha palomu u edekm nos-

Aadu, kamo oGwo cu. nogeuzypenu 21 dpon ekenepusen-
mu. Kamo kpumepuil 1a BkuovBane wa npenapama B
APOYSBAHEMO & NPUS HAAMUEMO Ha padomewo Mukpo-
uupkysamopno pycso B eauk uu aesermepuyns om kaGa
U HLAMUCTMO NOKE Ha cgud godpe Bugum apmepuares
cmBox Ha 3p noae. TT ce odesghuke
il oGekmume spe3 pazpyucBanemo Ha 2puiHaunug Mo-
nk, caeg koemo caukem Se sakpenen Bupxy cnewvaiso
visomBena kopkoBa niackoem, npukpenesa kum npeg-
MemHa Maca #a mukpockon MMM - 2 ¢ yBesuvenue wa
odekmuBa 5 X, okysipa - 43 X U 3pume o noae npy mo-
Ba yBeruyenve 21 sm. Fpewkama wu npuSopa ¢ om no-
pAguka wa 3 mm.

Ha ¢uzl , 2, 3 ¢ npegemaBera onummama yemanod-
ka u umnpoGtanume yampaabykoBu npecSpascBamesn. 33
peasusupute Ha ekenepusesma ce uanoaiBa aewepamop
3 36/ 1. MpeoSpanBanemo Ha erekmpuseckui CURyCOU-
gasen cuzpay B akyemusku mpenmexun ce ocuweemBu
nocpegembos uInomBanemo ¥a nueIoAAICMUNA om Nu-
caokepamuka mun UTC-23, npegemaBanBawa guek ¢ gu-
asvemep 312 mm. 33 ga ce  yBeauwu amnsumygama ka
vampafiioBomo mpenmese B paBomuama wacm ka npe-
udpasoBamens u sokasusouurma 83’ BeagedcmBucmo, B
kpr2oBo nemuwo ¢ guamemup 3 mm ca paspabomeny u
konempyupasy kowussm noayBaanoBu konuenmpamopu
Ha yampasBykobume mpcnmnu;a%qyp&\ywmﬁ Map-
ka D14 ¢ koeduuvenm na yousBané 3.8 u padommu vec-
momu 60,120 u 130 kHz SV

Cacg cop Ha NOGNO: pmepuanes emboa,
8 spumessomo nose ka mukpockona 8 cuomBemnus
Myacek ce unawuupa kuneano 2zxposed &4 M2 npu 10
npenapuma u NM - npu 11 npenapama, IMpegnpue ce
nocsegofamesso BuageiemBue ¢ 2 yampasBrkoBu uaahy-
Bumess. Busywiwo omuumane Ha pelyamama nog swk-
pockon u guzumiLaa omogokyymermauus ¢ anapum HP
Photosmart 612, Ekenepusienmume ca npoBegeins wa yec-
momu /0, 120 u 140 kH2 npu paawusED NpognAKLMEs-
nocm Ha BuageliemBue. 3u koumposs ¢ npuemu ofases
K 0Gekmu B3 apmusuuado pekucBane wa cuga. 3
MUGEN Wil XEMOPSZIR €3 TPUSMU 05a1MeHL 0dekmu, npu
Koumo kpufigrocHuwim cng e paskrcBan nog mukpockon
B ywacoveka wy yampasfikoBoma BuagebemBue 1 ouen-
ki Ha cmenenma Ha kupBese. Bupuanwamim o npegRapus
meana ABpega Mo cuga ce okaza Heganew. nupugu Gup-
3omo noflpekgane wa mpenspami u neRusvedknocmma
ouenka wa edekmu B usudup ¢ kpu8 npenap
3o ukyemussa kowmakmua cpega ¢ winoasBasy cepun
azapoiny 2eaoBe (mada. 1), HeuanossBanemo wa nogod-
Hit cpega npu emnupushu ekenepussesmu nokain Byowe-
Ho BrigedemBue Brpyy mukanume ¢ Mamk L Hanvanw

aunchinu edekm.

Tads. 1. OcuoBuu cBoiemBa u cvemaB na
padomuume 2exofbe

HonBam no-MaMaMuNO ¥ B wa kpaii ues - M5 '

kowcmprupiuie K onmusaane yempodemBo 3a exgockon- | 2 Jemepeenm Bri] 35 | 04% ] Aesupa nog 32°C

cha xesoemass Hi auzaBuiny empykmypu.

s 3 H | Kew

| Mamepuas u memogu. Kamo swgesu ca usnossfany s o g 25°C
| kascuwecku fau npenap om Xabewky ek v |4 Temepeenm SOS 0.4% | Kewps nog 28°C

sscjesmepuyM, apusomBenu om 12 A :
! SecEHME DU p T T ®CHU g Emogett bpowsy 0E% ] Hewpa neg 25°C
{

0

Hou. g-p Kynuo
HenamoB,

g-p Teopzu
I'eopzues,
gokmopanm

Kamegpa Xupypauynt
Gonecmu, BAMU,
Mrebex

A. ArekcueB
M. MuxoBcku

Wxemumym no
Mexanuka, BAH,
Cogus

A. CmosanoBa

Kamegpa Xusus u
Guoxumus

i 8 Cmpamu.‘uumﬂ
E. AakoBa

A. AusmumpoBa

Kamegpa Quauonozus
U namo@uauoaczus,

BMU, Mreden

39.JlakoBa E, I'. leoprues, M. Hukonoea, P. Haues, A. CtosHoBa, A. lIuMnTpoBa,

O. CrpawwumupoB, A. AnekcueB, M. Mwuxosckn. TpombGoobGpa3syBaHe B

Me3eHTEPUYM I« epo3npaHa CToOMallHa nuraBuua Ha nibxX nopoda Wistar cnep

npeobpasyBaten. Xupyprus
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;Tp0M6006pasyBaHe B Mesemepuym u eposnpaﬂa CTOMaIIIHa
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Clotting Induction in the Mesenterium and Erosive Stomach Mucosa
of a ,Wistar* Breed Rat Follows the Operation of a Catenoﬁal '
* Ultrasonic Transducer = °

E. Lakova', G. Georgiev', M. leolova' R. Nachev', A. Stoyanova'
A Dlmltrova' D. Strashlmnrov' A Alexlev‘ M Mihovsky*

'Higher Med. Inst. - Pleven, *Bulg. Acad. Sel, — Sofia
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Tpaucmoeepm HICBLPIAHNTE C TAX HHCTPYMEHTH, HINON3BAHKM B *

xupyprmpaﬁmrsmnuomurlao 10 MHz ¥ oTnemaT,
Tekan. Te ce uyncfarr ot mo-
ITHTHITEHA CRCTEMA 33 OXEXIANE, KOCTO CCPHOIHO OCKBIADA H
wTpyRHABa palotara ¢ obopynsareTo. Edext Ka xpm’ocmquue
G} MOTBA YCHEMIHO 12 ¢ IOCTHTHE ¥ OT YITPasayKoBi npeoSpa-
3yBatea, paboTeLIy B KWIOXCPLOBHA YeCTOTeH Auanasos, be3 fa
©& CTHT2 10 HEMOMYCTHNO NperpABake Ha ThXAHATE HIDLN J0HaTa
a peficTeue. [TpeacTanein ca pezyrraT! oT enpobyganeTo Ba ne-
PrOfHEEH axycTIER crrMan ¢ decrota 60 kHz sepxy croMamm:a
NHTABALUR ¥ MeFerTepHyM 0T 28 nvbxa nopoaa Wisfar npu excno-
IHUMA BLPXY ThRankTe Meaay 1-10 mnsyTs. Upes nanoassase ka
KATCHOMRANCH NOXYBLIHOE KOHUCHTPATOP C& NIOCTHIR MaKCHMaR-
HA B3TBYCHA MOWROCT HA Y/ITPAIBYXOBATa BhLJIHA, KakKTO ¥ H30ar-
Bake Ha ToruHiHTe edexTh. [lokaina ce, ye ynorpsbara Ha Mo-
WeH A TOKATHINPAN YATPRSBYR ACBEKN2 RO NEPUHANENeIHH MHK-
POXCMOPATHN ¢ H3EBHCHI0BO kKOArynoofpazysaxc B cposnpana
T or X, ITp T& 2 CTPOro OIp:

B MACTOTO K3 XOHTSKT HA H3TEUBATEAR ¥ MOLICHAT HA XOHTPOT B
Xon2 Ha FeaneiicTaieTo.

Kuowonn ayme: yarpassyx, TpoMBoolpasypane, ractpomsTec-
THRATHR EpOZHN

The ultrasonic transducers and instruments used in surgery oper-

" ate in the range of 1-10 MHz and release significant heat in the
mnnundmgs. They need additional coaling system which signif-
jcanty raises the cost and impedes the equipment operation.
H can be fully achieved by employing ultrasonic
transducers that operate in the kilohertz range, avoiding the occur-
rence of inadmissible tissue overheat outside the area of the trans-
ducer performance. The paper presents results of the approbation
of the effect of a periodical acoustic signal with frequency of 60
xHz over the erosive ch mucosa and jum of 28 rats,
Wistar" breed, and the period of tissue exposure is 1-10 min. A
transducer-catenoidal semi-wave concentrator that provides max-
imum emitted power of the ultrasonic wave is used and thermal
effects are avoided. It is proved that the use of a powerful and
Jocalized ultrasonic signal results in erythrocyte diapedesis and
farms microhaemorrhagies together with an out-vessel coagula-
tion in the rat stomach mucosa The tissue damages are strictly
jimited within the area of the emitter contact and they are subject
tar control during the ultrasonic performance.

Key words: uitrasound, thrombosis, gastro-intestinal erosions

¥Yson momH3a OM MOrJa 1a BBSHMKHC ¥ B YCJOBHS Ha Tepanes-

TTpH XHCTONOTHYHO H3CNE/IBAHE Ha ThKaKu 0T Go3aithi- THYHK RHTCH3MBHOCTH NPX KOAANCHPRILA XABKT2UMS B 30Ha

uH cnen obasaeade Ha yecrora | MHz ce HaBmonasar ye- Ha TypGyneHTHH notouy [S]. Kaerbynara nusa, ako ce no-

PelH Ba CTEeEKTE Ha KpbBOHOCHNTe chaose. [Ipeamonara ce, /AYMH, € MHIHOBEHa — Clej YNTpazBykoso ofurbisane no-
4e TO3H ehexT ce AL/DKH Ha SHAUMTE/THHTE MeXaHHYMH Han- YYBCTBHMTE/HM €2 KIETKH B cTaluil Ha MuTo3a [6].

PEKEHAR, CEBP3AHH C aKYCTHYHH NMOTOLH B KPLBHATA MIas- He ca fcHM MeXaHW3MHTE Ha JTH3a NpH OTCHCTEHE Ha

Ma, GH30 Jlo chosaTa crena [1, 2], Mscnensanero wa yar- KaBHTALHORHE edexTH. [n vitro e JoKa3aHo, ¢ TPOMOOUMTH-

Pa3ByKOBOTO BB3NEHCTBHE BHPXY KPbETA NOKA3Ea, Y Hak- Te C& YBPeAKIAT MPH CTOMHOCTH HAa MHTCHIUTETA Ha yATpas-

Manko WYBCTBHTCIHM Ha OBNBbYBAHC ©a EPHTPOUMTHTE. BYXOBHTE TPENTEHNA B 0OKPLHABAUIATA TEYHOCT, ChILECTBE-

. Cunra ce, 9e Ba&nomaum XEMOMH3A C¢ [TLDKH HA KaBH- HO TO-HHCKH OT re:u, XOHTO ynpexaa‘r TpYTH KpBEHH KOM-

40.Ctpawwumupos [1, E. Jlakosa, K. MyTtacduves, A. Oumutposa, . NopaaHosa-
Nanesa, [0. [ekoB. Eekt Ha HeoHaTanHata TUMEKTOMUSA BBbPXY CEPYMHUTE
KOHLEHTpaumMm Ha mepn, Xenaso n MadraH npum Wistar nnbxoBe. M3Bectus Ha
Cbto3a Ha yyeHuTe. BapHa 2004/2005;(2/1):45-47.
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EQEKT HA HEOHATANIHATA THMEKTOMMA BBHPXY CEPYMHHTE
KOHUEHTPALMM HA MEAL, KENA30 U MAHTAH
NPU WISTAR NNDXOBE

fol. a-p Aexko CTpawmmMupos, A-p Emunus JNakosa,
acy. KoHctantd MyTaduues, a-p Avenua Oumurposa,
A-p NasnuHa Nopparosa-flanesa, a-p Aanyo Jekos
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Yesop

TumychT QyHKUMOHMPA It KATO €HO0-
KPMHHAXKIE3a, KOATO CE HAMMPABABYCTPRH-
HY B3aUMOBPBIKY € OCTAHANUTE OPrany oT
eHpokpuHHaTta cicrema. Taka TON perymu-
pa pasnnanu Gysxm # 06MeHHY Tpoue-
o, BKAI0UMTENHO obMAHATa HA MHKpOCae-
MEHTH B OPraHif3Ma Ha GosafHuuMTE.

B wmactoawara pafora € #3CTeqBaHO
BAMAHMETO HA THMYCA BBPXY HMBOTO Ha Me-
71Ta, WeNAS0TO M MAHTAHA TIPU NONOBD 3pe-
7} JHEHCKH W MBKKM NIBXOBE.

Ma‘repuan n meroau

ExcriepyvenTyTe ca MpoBefery Ha 5l
nnbxa nopoga Wistar. Ha 30 nnwxa ¢ na-
fipaBeHa HEOHATANHA THMEKTOMHR 110 Me-
Toza na Yaysoea [ 3 ], B nupeyTe 24 4 cnen
paxmareTo. THMEKTOMHPAKNTE AKHUBOTHH
ca pasnpefensHit ne noea - MBHAKU (TM).
n = 14 u mencky (THA), n = 16. B excriepst-
MEHT Ca MINON3BaHK Ha B'b3pacT 4-6 mec.
Kato KOHTPOH“ cny;«ar ABAKIAUBO-THMEK-
TOMMPAHY DBX0BE OT ABATA NOAA- MBAKI
(ITM), n = 12 u sweresu (ITK), n = % na
pr3pact 4 wae Kphata aa acnelBaHe @ 53e-
Ta CYTPHH HA TTATKO, TION AEKa €TEPHA HAp-
K032, cnefl 0beakbpBABAHE Ypea MYHKTHPa-
1e Ha abjoMunaTHaTa aoprTa U e cwupa-
Ha BBB BakyToitnepu (Beckton Dickinson)
3a MmukpoeneseHTH.CepyMuTe €2 TPUroT-
BEéHN TIO CTﬁﬂJaPTeH Ha4YMH i1 Ca CBXPEHH'
Banm upy tesmueparypa -20° C. Chjinpia-
HUETO Ha MEJl € OnpeAenaHo Mo cnexTodo-

Summary

The present study was designed to
determine whether the thymus gland
alters serum levels of copper, iron and

manganese.Above mentioned trace
elements were measured in neonatally
thymectomised 4-6-month-old female
and male rats and their age-and sex-
matched controls, The results indicate

that there is an increase in serum levels
of manganese after neonatal thymectomy
in rats of both sexes and trends to
elevation of serum copper and decrease
of serum iron in the same animals.

TOMETPHHCH METONl C PeakTHBM Ha dipmaTa
Randox #t ce usmepna B pmol / 1. Coanpsa-
EHETO HA XeNA30TO € ONpPEeeNniKo Mo Cle-
KTPoQOTOMETPHHCH MCTO/l € PaKTHEH Ha
dupmata Biolabo u ce n3amepra B pmol / 1.
Coabp/KaHHETO Ha MaHTal B cepyma e on-
PENETAHO C KaTaAMTHYeH CexTpodoToMe-
Tputen setox [ 6 u ce yamepra B ng / ml.

Bexuky faHHM ca MPERCTaBeny Karo X
+ SD. PasnukuTe MeKAY FPYNHTE CA AHANH-
npann c [IOMOUTA Ha L - TECTA Ha CT!IU(L‘HT
“ p < 0,05 ce nipHeMa 3a CTATHCTHHECKH 3HA-
YUMA Pa3IUKA.

Pesyntatu n o6cbxpare

Ot pésynTarire npeicTaBeny HaTadnl
ce BUKAQ, Y€ HAMA MONOBH Pasnuyms nNpu
KOUTPOAHNTE U TUMEKTOMMPAHHTE [LIBXO
Be N0 oTHomIeHue Ha meaTa, Heonaranwara
THMEKTOMUA He BOAK J0 CHUIECTBERY pas-
NUMIS B CEPYMHUTE HIBA HA MEATA CTIPAMO
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41.PyceBa b, [l. Jlanea, O. Ctpawummpos, B. lMetkoa, A. OumutpoBa, K.
MyTtadouneB. BnuaHue Ha gueTtaTta C pasfMyHO CENEHOBO CbAbpXKaHuUe BbpXY
apTepuanHoTO HansraHe M eH3MMHaTa akTMBHOCT Ha rnyTaTMoHNepokcuaasa,
rnyTaTMoHpenykrasa W rnoKo30-6-cpoccaT gexvaporeHasa npu  CNOHTaHHO-
XMNepTEeH3NBHN NNbxoBe. M3BecTus Ha cbio3a Ha yveHuTte. BapHa 2005/2006;
(2/1):41-44.
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BIUAHWUE HA AMETATA C PA3NIHYHO CENEHOBO CbABPXKAHUE
BBPXY APTEPUANIHOTO HANNATAHE W EH3WMHATA AKTUBHOCT
HA TIYTATHOH NEPOKCUAA3A, TNYTATUOH PEAYKTA3A
W TNI0K030-6-00COAT AEXUAPOrEHA3A
NP CNOHTAHHO-XMNEPTEH3UBHU NIHXOBE

B. Pycesa, M. Nlanesa, 4. Ctpawvmupos, B. MNertkosa,
A. Qumuntposa, K. Mytadumnes

Keywords: selenium, blood pressure, anti-
oxidant enzymes, SHR

BbeepeHue

Imyrarion nepokcupasara (GPX) , rny-
TaruoH pepykrasata (GRD) u rmoxoso-6-
ocdar gexupporenazara (G-6-PDH), ca
HACT OT eNAOTeHHATa aNTHOKCHIAHTHA 3a-
UMTHA CUCTEMA HA OPTaHM3MI, YMATO ax-
THBHOCT MMa 3Ha4YeHue 3a NPCBCHUMATA U
NIEUCHUETO Ha 3ab0mnBaiuA, AHIDKAIM ce Ha
OKCHAATUBHUA CTPeC. AKTHBHOCTTA Ha ce-
nenonpotenna GPX, saBucu oT cepymuara
KOHLEHTpanya Ha cenen (Se), koAto e dymx-
KA OT ineBHM s My npuem.[Tonukenara ax-
TUBHOCT Ha TOIU CHINM, TOPAJM HEJOCTATD-
YeH BHOC Ha koq;amopa, MoX¢e na Gpjte npm-
4MHa 3a AucOasanc B aHTHOXCUAAHTHATA 3a-
WM TA Cpemy peakTUBHUTE HOPMM Ha KHC/IO0-
Poja u 1a rosesie o pucdyHx1mMa u Mopo-
NIOTUYHYU NIPOMERN B CHJIOBA CTEHA, MMOKAPA,
v 6p6pek. Excrepumentanio ¢ ycranoseno,
4e fuetra cpe crpbprkanme 0,1 pg Se / g xpa-
Ha e IOCTATHEYHA 33 HOPMAJICH PACTeX U pe-
NPOJIYKUMS Ha BCuiky BuaoBe GosaiHuim.
Buonoruunara pons Ha ceneHonporennure
UpK 6033MHMIIMTE € CBLP3aHa ¢ ONTHMa-
HaTa CHIOKPHHMNA it MMyHHa dyHKIuA, npe-
BEHUMA OT CHPAEYHO-CHIOBK M PakoBM 3a-
Gonapanus [1,2,3,13].

[lenta na nacrosmero uscnepnane ¢ na
YCTAHOBH MMA /1M IPOMEN I B APTCPHANNHOTO
Hansarare (AH); akTHBHOCTT Ha CeNcH3aBU-
cumara GPX, GRD u G-6-PDH npu cnou-
TRHHO-XMIepTensusum mabxose (SHR) na
JIMETA € PAATTUHHO COMEHORO CHALPKAHUE,

Summary

The aim of our investigation is to de-
termine influence of the diet with dif-
ferent selenium (Se) content on the
blood pressure (BP) and enzyme activi-
ty of glutathione peroxidase (GPX), glu-
tathione reductase (GRD) and glu-
cose-6-phosphate dehydrogenase (G-6
-PDH) in spontaneously hypertensive
rats (SHR). 43 male SHR are used, sepa-
rated into 3 groups: low Se, supplemen-
tation with Se and adequate Se diet.
No changes of BP were observed in the
rats with Se supplementation, while BP
in the other 2 groups is significantly in-
creased, after 8 weeks long diet. No sig-
nificant difference of GPX and GRD ac-
tivity between groups, but G-6-PDH ac-
tivity of the rats with Se supplementa-
tion is significantly lower, compared
to rats of low Se diet. There is moder-
ately strong relationship between GPX
and G-6-PDH activity in the group
with Se supplementation (r=0.68).

Marepuan u meTogu

B excirepumenta fnxa nsnonssany 43
MBKKH nabxa SHR. Cren napbpusance va
eIHOMECCYHA BB3pacT, auporHuTe Osxa
pasgenenu B 3 paboTHN TPYNM U NoIOXe-
HM Ha 8 CefiMMUYHa iMeTa C PASTUYHO Cele-
HOBO CBABPKAHME, KAKTO cneyiBa: 1Ba rpy-
na SHR - 0.05 pg Se /g xpana (156p.); 2pa
rpyna SHR - 0.25 pg/g (156p.); 3ra rpyna

VI3BECTWA HA CHIO3A HA YYEHUTE - BAPHA 2'2005 / 12006 41

42.Dimitrova A, D. Strashimirov, T. Betova, A. Russeva, M. Alexandrova, M.
Apostolova. Zinc content in the diet affects the expressional changes of
Cu/znSOD in aorta of spontaneously hypertensive rats. Scripta scientifica Medica
2007;39(2):137-141.
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ZINC CONTENT IN THE DIET AFFECTS THE EXPRESSIONAL
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HYPERTENSIVE RATS

A. Dimitrova’, D. Strashimirov’, T. Betova", A. Russevaj, M. AIexandrova", M.
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SUMMARY

Oxidative stress induced by reactive oxygen species (ROS) plays an important role in development of hyper-
tension. Vascular cells have a complex antioxidant system for protection against increased oxidative stress.
Zinc is a cofactor of one of the most important antioxidant enzyme — copper-zinc superoxide dismutase
(Cu/ZnSOD). The aim of the present study was to examine the effects of feeding different Zn containing diets
(40, 60, 160 mg Zn/kg lab chow) on the activity and expression of Cu/ZnSOD in aorta of male (n=27)
spontaneously hypertensive rats (SHR). The diets were introduced at the beginning of the development of
hypertension (2 months after birth) and the animals were fed for 8 weeks. Cu/ZnSOD expression was
analyzed by. immunohistochemistry and the activity was measured by RANSOD kit (RANDOX).
Atomic-absorption spectrometry was used to determine Zn and Cu concentrations in the rat’s sera.
Cu/ZnSOD was mainly expressed in medial smooth muscle cells and it had a weak immunoreactivity in the
endothelium. In the group with Zn supplementation diet (160 mg Zn/kg lab chow), Cu/ZnSOD staining was
more enhanced in the smooth muscle cells and endothelium, and the systolic blood pressure was significantly
decreased (P<0.05) in comparisen with the groups fed with other Zn diets (40 or 60 mg/kg 1ab chow). The
change in Cu/ZnSOD activity correlates well with the protein expression and with the arterial blood pressure
alterations. The present data suggest that Zn concentration in the diet may play an important role in the
regulation of the blood pressure and may in part be a critical nutrient for maintenance of anti-oxidative events
in the endothelial cells in SHR.

INTRODUCTION

Zinc is a critical component of biomembranes and is essen-
tial for proper membrane structure and function and the ac-
tivity of numerous enzymes (Oteiza PL, 1996). It could
conceivably limit oxidant-induced damage. Some possible
antioxidant actions of zinc include: a) Stabilization of
membrane structure (Di Silvestro R., 2000); b) Restriction
of endogenous free radical production (Sakanashi TM,
1993); ¢) Contribution to the structure of the antioxidant
enzyme extracellular superoxide dismutase (Miller AF.,
2004); d) Maintenance of tissue concentrations of

Address for correspondence:

A Dimitrova, Dept of Pathophysiology, Medical University — Pleven,
\ledical University, 1 St. KI.Ochridski Str., 5800 Pleven, BULGARIA
E-mail: nelly_pleven@abv.bg

metallothionein, a possible scavenger of free radicals
(Cousins RIJ., 1995).

It has been shown that Zn deficiency aggravates arterial
blood pressure in SHR rats by decreasing Cu/ZnSOD ac-
tivity and increases lipid peroxidase, which is a binding
segment between hypercholesterolemia and atherosclerosis
(Khoja SM, 2002; Mertens A, 2001). There are also data
indicating that changes in the serum zinc concentrations
can alter CuZnSOD activity, cholesterol (Chol), and tri-
glycerides (Tg) concentrations, and the level of mmLDL in
rats (Yousef MI, 2002).

The present study focused on the effect of Zn containing di-
ets on the activity and expression of Cu/ZnSOD, arterial
blood pressure, lipid peroxides (ROOH), lipid variables
(LDL, HDL, triglycerides and cholesterol) in male SHR
rats.

43. AvmutpoBa A, [. Ctpawumupos, T. betoBa, A. Pycesa, M. AtaHacosa, M.
Anoctonosa. Ekcnpecus Ha MeagHO-UMHKOBaTa cynepokcuaamcmyTtasa B 6b06pek
N YyepeH OpoO Ha CNOHTAHHO XUNEPTEH3UBHU MITbXOBE, MOANOXEHN Ha LIMHKOBU

aneTtun. N3Bectust Ha cbto3a Ha yyeHuTe BapHa 2007;(1):12-14.
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EKCMPECUA HA MEAHO-LIWHKOBATA CYNEPOKCUAAUCMYTA3A
B bbBPEK U YEPEH [1POb HA CTOHTAHHO XUNEPTEH3UBHU
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BbBEAEHWE

IIMHKDBT MMa AHTUOKCHMJIAHTHU CBOI-
CTBa, CBBP3AHM CHC CTAOMIU3MPAHE Ha MeM-
OpaHuTe Ha KJIETKNTE, KOETO M ITPaBH yCTOI-
YMBU HA OKCUJATUBEH CTPeC, HaMazsBa npo-
JKIMATA Ha €HJIoTeHHM CBOOOIHM pajiuKanm
1 e KoaKTOp Ha MeJHO-IIMHKOBATa CyIepo-
keupmmemyTasa (Cu/ZnSOD) - exguu or Hait-
BaKHUTE aHTUOKCUJAHTHYM eHsumu [1, 2].

Cu/ZnSOD e ensum, KONTO ce OTKpUBA
BbB BCMYKM KJIETKM Ha OpraHu3Ma, HO He-
TOBOTO MPOCBHCTBME € 0COGeH0 M3pa3eHo B
yepHus Apob u 6n6penute. [IpoTekTuBHA-
Ta PO/ Ha CYNePOKCUAAUCMYTa3uTe B OK-
CUJATUBHUSA CTPeC ce ToKa3Ba OT MHOTO U3-
ciiejloBaTenu, Thit Kato fobassHeTo Ha SOD
KBM KYITYPM OT €HJIOTeTHU KIeTKM Hama-
nsaBa okcupauuara Ha LDL [3], namanasa
excripecusita Ha ICAM-1 [4], npenoTspa-
TsIBa aTIOIITO3aTa Ha €HJ[OTETHUTE KIETKU B
[IPUCBCTBUETO Ha CBOOONHU pajiuKanu (5] 1
Hamansaea oxLDL-ungynupanara anonrosa
B I7IaJIKOMYCKY/IHUTE KNeTKu [6].

IlenTa Ha HACTOSUIETO NPOyYBaHE €
Ia ce M3CTefBa Ype3 MMYHOXUCTOXMMUYEH
MeTOJ TIPOMEHUTe B eKcrmpecusTa Ha Cu/
ZnSOD B 6b6pex u depen Apob Npu IIb-
xoBe SHR, mopnoxeny Ha pasiuuHu UMH-
KOBU IMETU.

1. Kamedpa “Buonozus u namodusuonozus” na MY - lnesen
2. Meduuuncxu ynusepcumem - Kamedpa "O6uwa u xaunuynu
anamomus” lnesen

3. “Henmpanna kaunuuna nabopamopus” na YMbAJI -
IInescn EAJL

4. Uncmumym no monexynagpra 6uonozus Jlubopamiopus no
Meouxo-6uonozusnu uscnedsanus bBAH-Cogdus

DIETARY ZINC AFFECTS THE
EXPRESSIONAL CHANGES OF
COPPER/ZINC SUPEROXIDE
DISMUTASE IN KIDNEY AND
LIVER OF SPONTANEOUSLY
HYPERTENSIVE RATS

The aim of the present study was to ex-
amine the effects of feeding different Zn
containing diets (50, 155, 250 mg Zn/kg
lab chow) on the expression of Cu/ZnSOD
in kidney and liver of spontaneously hy-
pertensive rats (SHR). Male SHR (n=35)
were studied. Cu/ZnSOD expression was
analyzed by immunohistochemistry. Cu/
ZnSOD was mainly expressed in the tu-
bular epithelial cells in the kidney. In the
liver Cu/ZnSOD was expressed in the he-
patocytes and it had an intense immu-
noreactivity in endothelial cells of inter-
stitial arterial vessels. In the groups with
Zn supplementation diet (250 mg Zn/kg
diet), Cu/ZnSOD staining was more en-
hanced in the hepatocytes and intersti-
tial arterial vessels in comparison with
the groups fed with Zn diet (50 mg/kg lab
chow), (p=0.0078). The present data sug-
gest that Zn concentration in the diet may
play an important role in the expression
of Cu/ZnSOD and may in part be a criti-
cal nutrient for maintenance of anti-oxi-
dative events in kidney and liver in SHR.

MATEPUANT U METOOU

UscnensaHeTo ce MpoBeje Ha 35 MbXK-
k¥ rrbxa nopoja SHR. JKusornure ca pas-
Ae7eny Ha TPU TPYIIM Ha JueTa ¢ pasiny-
HO Cb'bpXKaHue Ha nuHK. [Tbpsa rpyna (I'l,
n=12) na guera ¢ Zn (50 mg/kg auera), pro-

12 M3BECTUA HA CbIO3A HA YYEHUTE - BAPHA 2'2006 / 1’2007



44 . OnmutpoBa A, [1. Ctpawumwupos, T. betoBa, b. MapuHos, . VMBaHoB, [.
CrankoB, M. AnoctonoBa. [lpomeHn B ekcnpecusita Ha Cu/ZnSOD n eNOS B
abgomuMHanHaTa aopTta Ha nauuMeHTM C aTepockneposa. Trakia Journal of
Sciences 2008;6(Suppl 2):40-44.

Trakia Journal of Sciences., Vol. 6. No. 2. pp 40-44, 2008
Copyright © 2008 Trakia University

Available online at:

http://www.uni-sz.bg

ISSN 1312-1723

Original Contribution

I[TPOMEHMU B EKCIIPECHSATA HA Cu/ZnSOD H eNOS B ABTOMHHAJTHATA
AOPTA HA TALIMEHTH C ATEPOCKJIEPO3A

2 : 3 4

A. Tumurposa', 1. Crpamumupos’, T. Beroa’, 5. Mapunos™, I'. lHiBanos’,
P ’ P 'y 4
JI. Craiikos’, M. Anocrosi0Ba’

' Kareapa “Buonorus u natopusuonorus”, MeanunHcku ynusepcuteT —[Liesen
* Kateapa "O61ua u kIMHHYHa natonorus” MeauunHeku yHusepcuteT —[1nesen
* Karenpa “TTatodusuonorua” MeauuuHcku ynusepcuteT- [11osans

* Kateapa “O61ua ¥ KIMHHYHA NaTonorks” MeuUMHCKH YHHBepCUTeT- [110B1H1B
 UHCTHTYT no MonekyspHa 6uonorus, Jlabopatopus no MBH, BAH-Codus

EXPRESSIONAL CHANGES OF Cw/ZnSOD AND eNOS IN ABDOMINAL
AORTA IN PATIENTS WITH ATHEROSCLEROSIS
A. Dimitrova', D.Strashimirov', T.Betova®, B. Marinov®, G. Ivanov®,
D. Staikov*, M. Apostolova’
'Medical University, Department of Biology and Pathophysiology, Pleven, Bulgaria
*Medical University, Department of Pathoanatomy, Pleven, Bulgaria
*Medical University, Department of Pathophysiology, Plovdiv, Bulgaria
*Medical University, Department of Pathoanatomy, Plovdiv, Bulgaria
*Institute of Molecular Biology, Lab Med & Biol Res, Sofia, Bulgaria

ABSTRACT

Oxidative stress induced by reactive oxygen species (ROS) play an important pole in atherogenesis. The aim
of present study was to examine the role of copper/zinc superoxide dismutase (Cu/ZnSOD) and endothelial
nitric oxide (eNOS) in the development of atherosclerosis. We have investigated the expressional changes of
Cw/ZnSOD and eNOS in human abdominal aorta by immunohistochemistry. In nonatherosclerotic aorta
Cu/ZnSOD was expressed in medial smooth muscle cells (SMC) and weakly in endothelium, whereas eNOS
was expressed mainly in endothelium. The expression of Cu/ZnSOD increased in atheromatous plaques,
while the expression of eNOS decreased. In response to oxidative stress, the antioxidant enzyme Cu/ZnSOD
was upregulated in atherosclerotic lesions and eNOS was downregulated.

Key words: atherosclerosis, Cu/ZnSOD, eNOS, abdominal aorta, immunohistohemistry
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C-KIT MUTATIONS IN GASTROINTESTINAL STROMAL TUMORS -
MORPHOLOGICAL, BIOLOGICAL AND GENETICAL ASPECTS
Betova T., Popovska S., Veselinova T., Dardanov D.*, Dimitrova A.**, Strashimirov D.** Ivanov I.
Department of General and Clinical Pathology MU-Pleven, Georgi Kochev 8A, Pleven 5800, Bulgaria
e-mail: betova @abv.bg
*Department of Surgical Oncology MU-Pleven
**Department of General Biology and Pathophysiology MU-Pleven

Abstract. Gastrointestinal Stromal Tumors(GISTs) are defined as mesenchymal tumors and 95% of them showed
mutation in KIT gene. Our aim is to investigate the significance of C-KIT mutation for GISTs, bio- genetical
mehanizm and detected by immunohistochemistry. Three cases were observed in the stomach, per one of the small
bowel, rectum, colon and the rest were extragastrointestinal . Of these tumors five were classified as benign , three as
malignant and one was diagnosed as borderline tumor.Immunohistochemical analysis showed C-KIT (CDI117)

positivity in all cases. Indentification and expression of C-KIT mutation with immunohistochemical method is
the gold standard for diagnosing GISTs.

Key words: Gastrointestinal Stromal Tumors, C-KIT, Immunohistochemical analysis

INTRODUCTION

Gastrointestinal Stromal Tumors (GISTs) are the most common mesenchymal tumors previously
uniformly smooth muscle of the human gastrointestinal tract (GIT) [7]. From all tumors in GIT the GISTs
are 0,i-3% [4]. A big contribution are the investigations about C-KIT protooncogen to the differentiation
between these tumors, to understanding their biology, as well as to the following treatment.

AIM  of the our study was investigate to the significance of C-KIT mutation for GISTs, bio-
genetical mehanizm and Immunohistochemical expression of this mutation.

MATERIALS AND METHODS

Retrospectively for the period 2003-2006 in the Department of General and Clinical Pathology -
MU- Pleven were examined 9 GISTs. Basically the materials were obtained by Department of Surgical
Oncology and Second Surgical Clinic-UMBAL-Pleven, with clinical diagnoses leomyoma,
leomyosarcoma and tumor abdominis.

For this purpose were used routine histological methods (hematoxylin&eosin-HE, Van Gieson) and
Immunohistochemical with polyclonal antibodies from DAKO corp. for C-KIT (CD117), CD34, LSMA,
Desmin, S100 protein. Histologic evaluation - 1 to 4 HE slides where reviewed for each case. Per every
Case was made a morphological mark including: type of the majority cells (spindle vs. epithelioid),
skenoid fibres, mucosal ulceration, mitoses (counted from 50/HPF), coagulation necrosis, infiltrative grow
Pattern, limph node involvement, distant metastasis and size of tumor.

RESULTS

Three of the nine cases are women and the rest six are men. The age range is from 40-7 1 years. The
Sizes of the tumors varies between 2-15cm. Three cases were observed in the stomach, one in the small
bowel, one in rectum-sigma, one colon, one omentum, and two mesentery. Of these tumors five were
classified as benign (fig. 1), three as malignant based on size more than 10cm and metastases in liver,
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Abstract

The present study was undertaken to determine the interactions between dietary supplements of zinc (Zn) containing diet (50 or
155 or 250 mg Zn/kg lab chow) on the activity and expression of copper/zinc superoxide dismutase (SOD-1) in the pancreas of
spontaneously hypertensive rats (SHR).The activity of SOD-1 was significantly increased in SHR fed on a Zn diet (250 mg/kg) in
comparison with SHR fed on a Zn diet (50 mg/kg), (p=0.015). Expression of SOD-1 was present in Langerhans island and ductal
epithelial cells of the pancreas and increased according to the Zn diet, reaching the highest level in diet with Zn diet (250 mg/kg).
Our results suggest that Zn concentration in the diet plays an important role in the expression of SOD-1 and can be a critical

nutrient for the maintenance of anti-oxidative events in the pancreas of SHR.

Keywords: Zn; SOD-1,; immunohistochemistry; spontaneously hypertensive rats

Introduction

Zinc (Zn) is an essential micronutrient directly in-
volved in insulin physiology. It plays a fundamental
role in the storage and regulation of in vivo insulin
action; however, the interrelationship between Zn,
B-cells and diabetes seems to be complex (Ho et al.,
2001). There are several mechanisms by which Zn
supplementation may prevent islet cell death. Firstly,
Zn is known to have several unique antioxidant prop-
erties. It acts to stabilize membrane structure (Di
Silvestro, 2000) and protects sulfhydryl groups from
oxidation. Zn also may compete with iron (Fe), a
potent inducer of toxic Fenton reactions, which re-
sult in the production of hydroxyl radicals. Zn is also
an essential cofactor in antioxidant enzyme copper/
zinc superoxide dismutase (SOD-1), one of the first-
line defence enzymes in scavenging reactive oxygen
species (Miller, 2004). Transgenic animals that over-

express SOD-1 are also protected against develop-
ing alloxan and STZ-induced diabetes (Kubisch et
al., 1997).

The present study was undertaken to determine
the interactions between dietary supplements of Zn
containing diet (50 or 155 or 250 mg Zn/kg lab chow)
on the activity and expression of SOD in pancreas
of spontaneously hypertensive rats (SHR).

Materials and methods

Male SHR (n=35) were used. Animals were housed
in groups of 5 per cage and kept under a normal 12
h light/dark cycle at 22 "+ 2'C. Rats were allowed
access to food and water ad libitum. They were ran-
domly divided into 3 groups:
1. Group 1 (G1, n = 12) - 50 mg Zn /kg diet;
2. Group 2 (G2, n=13)— 150 mg Zn /kg diet;
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The aim of this study was to determine antanH!m (Abs) to tropoelastin (elastin precursor) and alpha-
elastin (elastin breakdown product) in patients WM occupational vegetative polyneuropathy of upper limbs
(OVPUL). Serum samples from 9 female pagidnits with OVPUL were compared with samples from ~
matched healthy normal control subjects to'a,Q he level anti-a-elastin Abs and anti-tropoelastin using enzyi me-
linked immunosorbent assays. Anti- a-elastin Abs in the sera of patient with OVPUL were increased relati
to the levels measured in healthy sub;cits (p<0.05). The ratio of anti-tropoelastin to anti-alpha-elastin \”
were 1.73 versus 1.13 for &ontmj.\\and OVPUL subjects, respectively. This suggests an altered elastin
metabolism in terms of increased elastin degradation in patients with OVPUL.

Key words: occupationdwegetative polyneuropathy of upper limbs. anti-elastin antibodies, anti-tropoeiastin
antibodies, elastin metabolism
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Hpmbcumm AHO o0ycloBeHaTa BeretaTMsHa noaunesponatus (BITHIT) wa FOpHHTE
KpalHHUN e<8A00/MBaHE, KOETO Ce MPeIM3BMKBA OT CHCTEMHO IMHAMHYHO TIPeHAMPEKSHIIL.
mmpolpasxhru}auuﬂ WU HATUCK HA CTPYVKTYPHUTE Ha pPbLETE. OT CTY.JOBO Bb3ACHCTBHR. OCOOSHO
CHHCTAO" ¢ TOBHIIEHA BJAXKHOCT B yCI0BHATa Ha Tpyd. [lposiBiBa ce ¢ pervoHa’eH OO0IROB
CHHIPOM B AMCTATHMTE YAaCTH HAa TOPHUTE KPAHHHUM. TEPMOPEryIaTOPHH. ChIOBOMOTOPHIH.
HEBPOBACKY.IATOPHH W HEBPOANCTPOGHYHM HapyieHns [1].

Haii-uecrata npuunna 3a BITHIT Ha ropHuTe KpalHULM OT PUCKOBH (AKTOPH B YCAOBHATA Ha
rpyda € (PHU3MYECKOTO MpeTOBapBaHe HAa MYCKYIMTE M CTABMTE M CHMCTEMHOTO VBpEKIaHe Ha
Cb10BETE M NepUdepHUTE HEPBH (KpaHHHTE CETUBHM M BEreTATUBHU PA3KIOHEHUSA M PELIENTOPH ) Ha
pPBUETE MIPH NMPOIABIAKHUTETHO H3BBPLUBAHE HA MOBTAPSIIM C& ObP3H. YSCTH. CTEPEOTHITHH. MATKO T10
00eM JBHKEHHS HA NPBCTUTE U PBLETE, e5KeAHEBHO. B MPOIbIKEHHE HA TOIAUHH.

HamaneHuarT KpbBOTOK B MepHpepHHUTE CbAOBE, BOACIL 10 XHMOKCHA M GOJKA € €1MH OF
BakHWTe  (dakTtopu B natorexesata Ha  BIIHIT  ma  ropuute  kpaiimuuu  [16].
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BrivsHue Ha pasnuyHua ceneHoB nNpueM BbpXy NyTaTUOHMNEepoKcuaasHa
aKTUBHOCT W nunuaeH npodun nNpu  CNOHTAHHO-XUNEPTEH3MBHU MiTbXOBE.
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AbstractS
&\

Selenium (Se) is an essential trace element.‘{ﬁ‘q}e physiological effects of selenium occur mainly
through the function of selenoproteins (glutathigue peroxidases, thioredoxin reductases, iodothyronine
deiodinases). There tissue expression depends}m daily Se intake.

The aim of this study is to invesﬁé’ate the changes of glutathione peroxidase activity and
indicators of lipid profile in spontaneou@}'hypenensive rats (SHR) under diet with different content of
selenium. 24 male SHR are used, se}%‘?’ated into 3 groups: diet with Se supplementation, adequate Se
diet, low Se diet. The results of s&zﬁm Se concentration, glutathione peroxidase activity and HDL-
cholesterol fraction of high S”g&aiet SHR are significantly higher than those of the other groups
(p<0,05). -

Key words: seleniu&\SHR, glutathione peroxidase activity ,lipid profile
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CenensT (SeP€ eceHLMaNeH MUKPOEIEMEHT 32 BCHUKH 1O3HAaTH (OPMH Ha KMBOT. Toii
e koakTop Hej&’neﬂonporeuﬂnre. H3BecTHH ca Han 30 ceneHONMpOTeMHA pasnpeaeieHy B 3
pamunun: . piyratmon  nepokcuaasu  (GPx): THOpeayKCcHH —peiyKTazu: HOATMPOHMH
Aeitonnyadv. Ilpy (GU3HONOTMYHM YCIIOBUS TE3M EH3MMHM M3MBIIHABAT MeTaGOJIMTHH M
d)mneaomqnn (GyHKUMM KaTo: aHTMOKCHMAAHTHA 3alluuTa, QEPTHUIMTET. pa3BUTHE M
d))@RuHOHMpaHe Ha MYCKyJauTe, MeTabOlM3bM Ha THUPEOUAHUTE XOPMOHH M HMYHMTET.
Bxcnpecusita Ha CeJIEHOMPOTEUHUTE TIPU YOBEKA € KOJupaHa B 25 CeNeHONpPOTEeMHOBHU reHa.
JIoMUHMpalll KOHTPON Hax Hes MMa cesleHOBMAT npuveM. CeleHbT MOCTHMBA B OpraHM3Ma
OCHOBHO ¢ XpaHaTa. EkcrnepiMeHTanHO € yCTaHOBEHO, Ye aueTa cbe chabpxkanue 0,1 pg Se /g
XpaHa € JOoCTaThbYHa 3a HOPMAJIeH pacTeX W penpoiyKiUus Ha BCUYKM BWIOBe Oo3alHUUM
(3.4,7).

Llenta Ha HacTOSIETO M3clelBaHe € Ja YCTAHOBM KaK PasM4YHHAT CENEHOB TpHEM
NOBJIMSIBA  aKTHBHOCTTAa Ha eH3uMa GPx-1 wu aunuanus npodun npu  CrNOHTaAHHO-
XHUIMEPTEH3UBHH NJIBXOBE.

49. AumntpoBa A, C. Tuwesa, A. PyceBa, W. lNeHyeBa, . Ctpawumupos, K. Lladyes
AHTUOKCMAOAHTEH KPBbBEH CTATyC M OCHOBHM MuKpoenemeHTn (Cu, Zn, Se) npu

nauveHTu c apTepuwanHa xunepTteHaus. bbnrapcka kapguonorns 2007;13:211-

217.



APYXECTBO HA
KAPOMONO3UTE B
BBrAPUA

AHTUOKCHUJIAHTEH KPBBEH CTATYC 1 OCHOBHH
MUKPOEJEMEHTHU (Cu, Zn, Se) ITPU MAILIMEHTH
C APTEPUAJTHA XUITEPTOHUA
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Kareapa “bBuonorus u naronorudta pusunosnorus™, MY, INaesen’
Karenpa no sbTpeiutu 6onecT-KanHuka nmo Kapamoaorus u pesmaronorus, MY, Maesen”
LleHTpanHa KAuMHKW4Ha naboparopusi, YMBAJL, Maepen’
Katenpa “Knunuuna nadoparopus”™, MY, Codbus!

Pezrome

OKcudamuenusm cmpec yee1uuasa peakmusHume opmu Ha
Kuciopoda (ROS) u uepae eaxcna poas 8 namoeenezama Ha
apmepua.inama xunepmorus (AX).

[ler: da ce nomspeam npomexu 8 aKkmusHoOCMma Ha MeoHo-
wunkosama cynepoxcudducmymasa (Cu/ZnSOD), erymamuon-
neporcudasa (GPx-1), momainus anmuoxcudaHmen cmamyc
(TAOC) u cepyynama xonuenmpauun #a Zn, Cu u Se npu
nawuenmu ¢ AX.

Mamepuar u vmemodu: Hzcaedeanemo e npogedeno Ha 42
navwuenmu, pasdeienu na mpu epynu: 'l - ¢ AX Il em. (n=13.
cpedna es3pacm 61,0+3,572.), 2 - c AX [ cm. (n=16,
55,7£3,1¢) u I3 - konmpoaa (n=11, 56,6+2,87 ¢.). Cepym-
nume wusa na Zn. Cu u Se ca usciedeanu ¢ amomHo-abeop-
GuUOHeN CHEKMPO-Pomomenpuyer memod. AKmueHocmma Ha
Ci/ZnSOD e uzvepena 6 epumpotumu ¢ meem RANSOD, a
akmugnocmma wa GPx-1 - ¢ meem RANSEL (RANDOX).
TAOC e onpede.en ¢ kum Ha cowama gupmd.

Pesyamamu: Yemanosu ce cmamucmuecku docmogepHo yee-
Jasane (P<0,05) kakmo na TAOC 6 epyna 3 (1,62+0,11)
cnpavo 'l (0.91+0,07). maka u na akmusnocmma na Cu/
ZnSOD ¢ epumpouumume npu I3 (1512,09%93,7) cnpaso I'2
(1303.18%42.1) u I'l (1305,2%48.4), (P<0,03). Axmugrnocmma
na GPx-1 e noguwena cmamucmuyecku docmosepro npu 3
(13841.6=1994.11) capsamo 1 (7361,36+487.7), (P<0.05).
Cepyymuama Konuenmpauusn na Zn u Se e navasena npu [l
cnapavo 3. (P<0.05). Hama cma-mucmuvecku docmogepHa
pasiuka 6 cepymrama kowuenmpauua Ha Cu. HDL ce noeu-

wasam npu I3 (1,59%0,10) cnpamo '] (1,2620,06), (P<0,05),

a LDL nava.usam & konmpoanama epyna.

3an.oerue: ﬂ/)r)yqe(menm nokasea, He csuiecmsyea 8puvika
MENCOV AHMUOKCUDAHMHUA CIMAMYC U CEPYMAAMQA KOHUeHMpPa-
uus Ha muxpoeresenmu (Zn, Cu, Se), koumo smoeam da uepasm
saNcHa poast 4 namoeerezama na AX.

Karowoeu dymu: oxcudamueer cmpec, apmepuania -
P ) MUKPC , MeOHO-Y ‘cynepoK:-.
cudouzmymasza (Cu/ZnSOD)

Bovarapcka kapavonorust 2007: 13: 211-217

KCUOATUBHMST CTpeC, T.e. AHCOA1aH-
CbT MEXAY NPOOKCHIAHTHTE M aH-
THOKCHAAHTHUTE, € KPAeH NaToreHeTH -
yeH MexXaHM3IbM [1PH MHOro 3ab0:si-
BaHMsi. HeGanaHcupaHaTta npoayKums
Ha peakTHBHU opmm Ha Kucaopoaa (ROS) u ye-
peAeHaTa aHTUOKCWIAHTHA 3auiiTa MoraT 1a jose-
AT 0 PasBUTHETO HA BB3MAIHTENHH NpOUeCH, aB-
TOMMYHHMU 3a00A5iBaH WS, PEAKLIMH HA CBPbXYYBCTBH-
TE/IHOCT, KAHLEPOreHe3a, CbpAeHHO-CbIoBH 32005 -
BAHMS.

IMocneanua OT OKCHAATUBHMUS CTPEC € Bb3HMK-
BAHETO HA €HAOTEJHA AMC(YHKLMS, KOSTO Ce Had-
JII0AaBa B HAYAIHMUTE CTAAMUW HA apTepualHaTa Xi-
neproHus (AX) u atepockieposata. [1pe3 nocaea-
HUTE FOAMHH CE HATpynaxa A0Ka3aTe cTsa, 4e ybe-
JAUYEHUAT OKCUAATHMBEH CTPEC B €HAO0Te1d Ha Cb-
goBaTa CTeHa e BaxeH puckos dakTtop (PD) 3a
Pa3BUTHETO HA CbPAEHHO-ChAOBHTE 3a0054BAH .
OKCHAATUBHUAT CTPEC UIrpae BaKHA po.is B narore-
He3ata Ha AX, Tbil KATO BOAW 4O MHOrFO KASTbUHH
CBHOUTHUST KaTo:

o MHAKTMBALIMS Ha a30THHSE OKcHl (NO);

« oKCHAaTHUBHA Moaudukauna Ha JHK, npore-
Hu 1 LDL;

e YBE/MYEHA aronTo3a Ha ChAOBHUTE KICTKH]

* yBEJIMUEHA EKCIPECHsT U aKTUBALLHS HA HYBCTBH -
TEJAHW HA OKCHUOATHBEH CTPEC IEHH.

KiieTkuTe Ha chaoBaTa CTEHA MMAT COOCTBEHA aH -
TUOKCUAAHTHA 3aLUMTHA CUCTEMA, H3rPadeHa OT pas-
AndHu eH3umu - GPx-1, Katanasa, CyrnepoKCHiIanc-
myTtasu (SOD), eNOS, 3aToBa peilyKUMsiTa HA dH-
TUOKCHUIAHTHMA MOTEHUMAN Ha CbhbaoBaTa CTEHa €
Apyr BaxeH (hakTOp B MATOreHe3aTa Ha CbpAeHHO-
CcbaoOBUTE 3a00/sIBAHUS.

50.betoBa T, C. lNonoecka, A. Oumutposa, [1. [JlapgaHoB. [ACTpOMHTECTUHAIHMK

ctpomannu tymopu. Medinfo 2009;11(1X):1-2.
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[aCTPOMHTECTUHANHI CTPOMANHI TYMOPK
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FacTpovHTecTuHanHuTe ctpomantu tymopm (TMICT) ca psinka, HO BakHa rpyna Me3eHXWUMHU TyMOpW, Bb3HUKBALUM MO Usi-
nara Ab/KuHa Ha XxpaHocmunarenHara cucrtema. Ha tax ce napar 0.1-3% OT BCUUKW TYMOPW HA raCTPOUHTECTUHANIHUS TPaKT.
B n3scHABaHeTo Ha XMCTO- 1 NaToreHesara UM rofIAMO 3HaYeHe MMa YCTaHOBSIBAHETO Ha reHHaTa mytauusi B c-kit MPOTOOHKO-
reHa, YUITO NUraHa e Heo6XoAVM 3a PasBUTUETO Ha MHTepcTULManHUTE KneTku Ha Cajal. Te ca perynaropu Ha nepucTanTvka-
Ta n ca No3uTuBHK 3a c-kit aHTuTanoTo. [letekumata Ha Tasn MyTaums CTasa Bb3MOXKHA YPE3 MMYyHOXUCTOXVMUYHUSE METOA.

3a umyHoxucToxumuyHa sepudpuka-
uma v audepeHumnanHa auarHosa ce ms-
nonsea nNaHen ot Mapkepw, BKnlouysawm
c-kit, CDa4, Vimentin, Desmin, LSMA,
S100p, Synaptophysin. KnioubT kbm au-
arHozara N'MCT e ekcnpecusita Ha c-kit
aHTUTANOTO, KOeTo ce Ha6niopasa B
94% ot cnyyaute n CDas, kOWTO € Nno3u-
TUBEH mapkep B 70-80%.

C-kit e psabk Nnpumep 3a NPOTOOH-
KOreH, KOWTO e He camo cneuuduyeH
mMapkep 3a AuarHocTukata, HO e u
cy6cTpar 3a TapretHa Tepanus Ha Ty-
Mopu ¢ Takasa myTtauus. KnuHuyHo e
ycTtaHoseHo, ye STI-571 (Gleevec) nma
3HauyeHue 3a nocnepsawa Tepanuvs Ha
TO3U BUA TyMOpW.

FacTpovHTECTMHANHUTE CTPOMAaSTHU
TYMOpM Ca psiAka, HO BaXkHa rpyna me-
3EHXVMHU Heonnasmu, Bb3HUKBAWM MO
usnarta Ab/KUHA Ha XpaHocMmunarenHa-
Ta cucTema - OT XpaHonposoaa A0 pek-
Tyma. Ha tax ce napgart 0.1-3% OT BCUuku
TYMOPW Ha raCTPOUHTECTUHANHUA TpakT
(TMT), 3a nbpBu nMbT npea 1983 r.
Mazur u Clark BbBEXAAT TEPMUHA CTPO-
maneH Tymop. lNpean ToBa Te ca 6unu
onpenensiHn KaTto rMaakoMyCKynHU Ty-
MOpPM, CapKOMWU UM TYMOPW C HescHa
xucroreHesa®.

B nssacHaBaHeTo Ha xucTo- u narore-
Hesarta UM rofiAiMo 3HauyeHue uma ycrta-
HOBSIBAHETO Ha reHHara myrauus B c-kit
npoTtooHkoreHa. Ton e TpaHcmem6pa-
HEH-TUPO3UH-KNHA3EeH PeuenTop, Y nTo
nuraHp e stem cell factor (SCF), konto e

Heo6xoaMMm 3a pa3BUTUETO Ha MacToum-
TN, EpUTPOLUTN, CTBOJIOBU KIETKU, Me-
NaHOUMUTN N UHTEPCTULMANHUTE KNeTKU
Ha Cajal. MocnegHute ce cuutar 3a
nencmenkbpu B cteHaTta Ha NT, kouto
perynupar nepucrantukara My u ca no-
3UTMBHM 3a c-kit aHTUTANOTO.

AxkTuBMpaHeTo Ha c-kit-a oT myTauusa
€ nNpuynHa 3a nponudepauusTa Ha Te3un
KNeTKN 1 o6pasyBaHeTo Ha CTPOManHu-
Te Tymopu. C nomowra Ha UMYHOXUCTO-
xnMuuHua meton (MXX) n nsnonseaHeTo
Ha aHTuTAanoTto c-kit mnm CD1i17 crana
Bb3MOXHaA AeTekuusita Ha Tasu myTta-
ums. UmyHHata ekcnpecwus 3a c-kit Ha Ty-
MOpHUTE KneTkn B 94% noTsbprkaasa
npousxoaa um u rn otaudepeHumnpa oT
rpynara Ha kiacuyeckute rnagkomyc-
KYJTHU Tymopu©,

Cnopen audepeHunaumsita Ha CTpo-
MasniHUTe KIeTKU HSIKOM aBTopwv M noa-
paspensaTt Ha 4 rpynu:

1. C rnapkomyckynHa andepeHumaums.

2. C HeBpanHa audepeHumauus.

3. KombBuHupaHa - rnagkomyckynHa u
HespanHa avdepeHunaums.

4. Bes onpepeneHa audepeHumaums.

Cnopen npeo6nanasawmsa KneTbyeH
TN M pasfgensaTt Ha 3 rpynu - uaTtode-
HOKNEeTbYHU, enNuTenongHn n cmeceHns!
(Que. 1, 2u 3).

BuspacTTa, B KoATO ce cpewar Te3un
TymMOpu € netarta u wecrtarta gekaga ot
»xuneBoTa. Psgko uma auarHoctuumpaHu

cnyyau npeau 40 roavHu N nskniunTen-
HO PsSAKO B AeTckata Bb3pacT®.

Okono 60-80% ot NCT ce cpewar B
ctomaxa, 20-30% B TbHKUTE YepBa u Mno-
manko ot 10% B xpaHonpoBsoaa, KonoHa,
peKTyma, aneHankKca n >XMbUYHUs Mexyp.
Tymopwu ¢ nogo6Ha KapTuHa ca Habnio-
nasaHW B OMEHTyMa, Me3eHTepuyma u
peTponepuToHeyma, KouTo ca U3BEeCTHU
KaToO eKCTparaCTPONHTECTUHANMHNGEE,

KnuHuuHata nssea Ha Te3n Tymopu
3aBNCK OT rofieMuHaTa n pasnosioXxeHn-
eTo um. Mankute Tymopu ¢ pasmepu Ao
2 cm ca O6UKHOBEHO 6e3CUMMNTOMHU 1
ce amarHocTuumpar ClyyYauHo npu eH-
[IOCKOMNCKO WAN NanapocKoncko wu3-
cnegsaHel.

FonemuTte Tymopwm ce nsseaear ¢ auc-
KOM®OPT, OCTPU U XPOHNYHU KPbBOU3-
nven, aucarus, NHTECTUHaNHa O6CTPYK-
uma um nepdopaums’. Tymopu Hag 10
cm mMorar aa ce nannupar npes KopemHa-
Ta CTeHa U ca CYCneKTHW 3a 3/10KadecT-
BeH pacTex. pu TAX ce oTKpuBar xema-
TOreHHU pas3CewnkWn, Hanm-4yecTo B YepHUs
Apo6 1 meTacTasun B PErMoHaIHN NMMbHU
Bb311®. Makpockoncku MCT ca cuso-
PO30BU Bb3/IM, Pa3NONOXEHU cy6nura-
BUYHO WM C pa3n3BsiBaHe, KakTo U C K1UC-
TUYHA AereHepauma u Hekpo3a Npu No-ro-
nemute ¢opmauun. MNoctasaHeTo Ha Au-
arHo3za UCT usuckesa XUCTONOrMYHO
uscneasaHe u 3agb/DKUTENHA MMYHOXUC-
TOXUMUYHA BEpUbUKaLMS 3a YTOUHsIBaHE
Ha XUCTOreHeTu4Huss npowusxoa. 70-80%
OT TYMOPUTE Ca N3TOYEHOKNETbYHN C Han-

Bpown 11/20089, NoauHa IX 1
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IRRITABLE BOWEL SYNDROME-ITATO®HU3HUOJIOI'UA,
HMYHOXHCTOXHUMHUYHA JUATHO3A U MEHUOKMBHT
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T.Henuticku***
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Pe3rome:

Irritable bowel syndrome (IBS)« ¢yHKkuMOHaNHO-4peBHO 3200AABAHEC B YHMATO OCHOBA NEXKH
XPOHMY4HOTO Bbinanenue.[locTaBuxMe CH 3a Men A3 MPOYHHUM XHCTONOTHYHATA anTepauus Ha nebe-
noupesHaTa MykO3a NpW nauMeHTH ¢ [BS u4pes npunaranero Ha UXX metoa 3a sBepupuunpaHe Ha
M2CTOUMTH, XPOHHYEH BL3INAIUTECACH MH¢MﬂTpaT.CHTCpOXpOMBd}HHHM KNETKHWU, EHTEPHUHYHH HEPBHH
OKOHYAHHMUA H TEXHHTC na‘ro¢n)nonorwmn KOpcauuu.

Martepuan u meroau: H3BbpuweHo ¢ PeTPOCNECKTHBHO NpOoy4BaHe Ha 30 Op.NMattMeHTH pa3sae/ieHy B
ase rpynu kakTo cieasa - 20 mauueHTa ¢ avarwosa IBS u xoHTponHa rpyna ot 10 ayTorncHpaHd nauuv-
eHTa. [pyndTe ca M3CNEABAHU HWMYHOXHMCTOXMUMHMHYHO, C A@HTHTENA HACOYCHHU Cpeuly CD 117 aHnTureHa 3a
Bepudukauns "Ha Mactountu, CD 3 3a numdounty, cUHANTO(GH3IHUH 32 EHTEPOXPOMAPHHHH KIACTKH H
HeBpOH-cneunpHUHa CHOMA3a 32 OKOHYAHWE HA EHTEPHUUYHMTE HEPBH NO MPOTOKOA Ha ¢upmara DAKO.

Pesyataru: OT UMYHOXHCTOXHMHUYIHOTO M3CNEeNBAaHE CE yCTAHOBM - YBEJIHYCH 6po#i CD3 mo3uTUBHH
aumpouuT ¥ CD117 no3uTuBHM MacTOUMTH. KOHCTAaTHPAHNTE MPOMEHH Ca NPECAMMHO NpH MauMeEHTH C
AMapueH CHHIPOM ¥ a6aoMWHAanHa 60/1Ka, @ MPH MAUMEHTH CHC 3aMEK € yCTAHOBCHO MO-MaAbK Gpo#
MHPIAMATOPHH KIETKH M MACTOUWTH. TTO3HTHBHO OUBETABAHC Ha FAHIAWAHK KNETKH 32 HEBPOH-CMEuUM-
duuHa eHONa3a, KAKTO M yBeNWueHUAT Gpol enTepoxpoMaduHHK KACTKHU € ycTaHoBeHO B Manbk 6po#
MauMeHTH OT NIBETE CPYIIH.

Hison: lMpunaranero na UXX meToa n1asa-Bb3IMOXKHOCT 33 TO4HA seprPUKAUNA HA XPOHHYHHUA
Bb3NANUTENEH HHOUITPAT U XBBPAR ACHOTA BBPXY NATOPHM3IMOAOIMHHHTE MEXAHHIMH Ha IBS.

Knwouosw aymu: Irritable bowel syndrome MMyHOXHCTOXHUMHS, natoPMU3IMONOrus, MECHHUIAKMBHT

IRRITABLE BOWEL SYNDROME-PATHOPHYSIOLOGY,
IMMUNOHISTOCHEMICAL DIAGNOSIS AND MANAGEMENT

T.Betova, I. Marinova*, S.Popovska, i.lvanov, A.Dimitrova**, P.Petokov*, T.Deliyski***
Clinical Pathology Department, *Gastrointestinal Clinic, *pathologic Physiology Depart-
ment, ***Oncology Center, UMBAL-Pleven

Abstract:

Irritable bowel syndrome (IBS) is a functional-gut disease which has a chronic inflammation
in its basis. We aimed at studying the histologic alteration of the large intestinal mucose in patients
with IBS by means of THC for verification with mast cells, chronical inflammation infiltrate,
enterochromaffin cells, enteric nerve endings and their pathophysiologic correlations.

Materials and methods: A retrospective study of 30 patients divided into two groups has been done.
The first group is comprised of 20 patients with an IBS diagnosis, and the second one, the control
group, consists of 10 autopsied patients. The groups have been examined immunohistochemically,
with antibodies directed against CD 117 antigene for verification with mast cells, CD 3 for lympho-
cytes, synaptophisin for enterochromaffin cells and neuron-specific enolasis for ending of the enteric
nerves according to the protocol of DAKO Company.

Results: From the I[HC study an increased number of CD3 positive lymphocytes and CD117
positive mast cells have been found. The observed changes are mainly among patients with diar-
rhea and abdominal pain, whercas among patients with constipation - a smaller number of in-
flammation cells and mast cells are present.

Conclusion: The use of the IHC method gives the opportunity for exact verification of the chronic
inflammation infiltrate and also provides clarity about the pathophysiological mechanism of IBS.

Key words: Irritable bowel syndrome, Immunihistochemis.ry, pathophisiology, management.
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KIIMHUYHO 1 MOP®OJIOTTMYHO IMPOYYBAHE HA
IMPOMEHHUTE IIPH IRRITABLE BOWEL SYNDROME
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Peziome:

Irritable Bowel Syndrome (IBS), ¢ ;aﬁo:msaue, XapakTePH3KHpaWo c¢ CbC cnasbm, kopemHa 6onka, nogysa-
HE U METEOPH3BM, 3aMeK UKW AHaApMI.

Lea. KanHu4HO 1 MOPGDONOrHYHO Npoy4saHe Ha NpoMeHnTe B 1e6EN0TO 4epBO NpH MAUMEHTH C irritable
bowel syndrome u cpaBiaBaHETO MM C NPOMU3RONHA rPyna 33 KOHTPONA

MITCpHﬂﬂ H MeTOoaH: H'IBBPLLIEHO € PETPOCNEKTHBHO IPOYYBAHE HA ABE rPpyNH MNALUMUEHTH OT OTIKCﬂCHHﬂTa
no acTpoeHTeposorus u Kauuuuna natonorus Ha YMBAJI-Inesen. [Ispeara rpyna ca 20 nauMeHTa C AHArHO-
3a IBS,oTrosapsma va Pumckure kKpuTepuu L1, U ca noapasneicHu B Cybrpynu c»06pa3Ho BONCMHA CHMITOM-
C AHAPHA.CBC 3anck.c 60NKHU,110AyBaHE W MCTCOPH3LM. BTOpara rpyrna ¢ KOHTpoJHara rpyna Bkaousawa 10
ayTONCHPaHH NauMeHTa.['pynuTe ca H3CNEABAHH DYTHHHO XHUCTONIOrHYHO ¥ XHCTOXMMHYHO. M3BBbpruBaHa e oueH-
Ka Ha XPOHHYHHNA BBL3MNAJUTEIHHA UHPHUITPAT, KOHTO € OUCHSBAH MNONYKONHYECTBECHO HA cTencHH or 0-4cT,a
MACTOUMTMTE Ca OUCHABAHM KOJIHYECTBEHO, KATO 3a yBE/IM4EH OPOH kneTku ce curra Han 20/HPF.

Pesyaratu: [lpn mophonoruuHoTo uscneasane ce OT4HUTa yBeanueH 6poi MMM OLHTH, MNA3MATHYHM KACT-
KH, MACTOLMTH H EAHHHYHH EO3MHODHUNIHHU TEBKOLUMTH, NPEAHMHO [PH NALHEHTH C AHAPHEH CHHAPOM H aGA0OMH-
HanHa Gonxa, a npu cybrpynara CbC BOACII CHMIITOM 3afle€K € yCTaHOBEHO M0-Manbk 6poH HHdramaTopHH
KJIETKH M MacTOUKTH.B KOHTpOIHATA rpyna caMo y €WH NALUMEHT € YCTAHOBEHA BTOPA CTENEH HA Bb3NAMHTENHUR
HHQHITPAT,a MACTOUMTHTE Ca B HOpMa.

H3Boa :K/JIMHMYHO AHArHO3aTA € NOAYMHEHA HA PUMCKUTE KpUTEPHH,a MOpONOruuHus cy6cTpar € XpoHUa-
HOTO HCCnCllH¢H‘|HO BB3MA/ICHHE.

Kuiouosu aymmu: [rritable bowel syndrome,PUMCKkH KPUTEPUH,XHCTONOIUA, MACTOUHTH

CLINICAL AND MORPHOLOGICAL STUDY OF
THE CHANGES IN IRRITABLE BOWEL SYNDROME

T.Betova, [.Marinova*, S.Popovska, [.Ivanov, A.Dimitrova**, P.Petokov*, T.Deliyski***
Clinical Pathology Department, *Gastrointestinal Clinic, **Pathologic Physiology Department,
***Oncology Center, UMBAL-Pleven

Abstract:

Irritable Bowel Syndrome (IBS) is a disease usually characterized by abdominal pain, spasms, bloating,
meteorism, constipation or diarrhea.

Aim: A clinical and morphological study of the changes in the large intestine among people with IBS and
their comparison with a group for control.

Materials and methods: A retrospective study of two groups of patients from the Gastrointestinal
Department and Clinicak Pathology in UMBAL-Pleven has been done. In the first group there are 20 patients
with an IBS diagnosis, matching with the Rome criteria II. They are divided into subgroups according to the
main syndromes — diarrhea, constipation, abdominal pain , bloating and meteorism. The second group is
comprised of 10 autopsied patients. The groups have been examined histologically and histochemically. An
evaluation of the chronic inflammation infiltrate has been done as it has been evaluated semiquantatively at
degrees of 0-4st, whereas the mast cells have been evaluated quantitively as a value of 20/HPF is considered an
increased number of cells.
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Summary

The aim of this study was to investigate the level of anti-AGE
antibodies (AGE Abs) and serum concentration of zinc (Zn),
copper (Cu) and selenium (Se) in the blood of 11 patients
(group 1-G1, mean age 52.45+3.59 years), with occupational
vegetative polyneuropathy of upper limbs (OVPUL) and 9
control patients (control group-G2, mean age 51.5+2.18
years). AGE Abs were assessed with direct enzyme-linked
immunosorbent assay (ELISA). Atomic-absorption
spectrometry was used to determine Zn, Cu and Se
concentrations in the human's sera.The level of AGE Abs in
the patients with OVPUL was significantly higher than in
controls (p = 0.008). The patients with OVPUL had a
significantly decreased concentration of serum Se, as
compared to control group (p = 0.001). There were no
differences in serum concentration of Zn and Cu in all groups.
Our data shows a negative correlation between increased
levels of AGE Abs and the serum levels of Se in patients with
OVPUL (r = -0.365, p = 0.047). Our study confirms that
serum level of Zn, Cu and Se can be critical for maintenance of
anti-oxidative events and propose that these trace elements
may be important physiopathologically in occupational
vegetative polyneuropathy of upper limbs.

Key words: anti-AGE antibodies, occupational vegetative
polyneuropathy of upper limbs, zinc, copper, selenium

Introduction

Occupational vegetative polyneuropathy of upper limbs
(OVPUL) results from systematic overstrain,
microtraumas or pressure exerted on the structures of
the hands. The disease is characterized by local pain in
the distal part of the upper extremities and
thermoregulatory, vasomotor and neurodystrophical
disturbances [1]. Vascular microtraumas that result
from repeated monotonous movements of the upper
limbs lead to structural alteration in the vascular wall
and decreased blood flow in the peripheral vessels,
which causes hypoxia and pain.

Advanced glycation end-products (AGEs) form as a
result of non-enzymatic reactions, in which glucose
forms adducts with proteins, lipids and nucleic acids.
AGEs accumulate naturally as a result of chronological
ageing, but this process is greatly accelerated under
conditions of hyperglycemia and oxidative stress [2].

54 Dimitrova A, A. Ruseva, M. Atanasova, D. Strashimirov. Effects of zinc

supplementation on some hematological parameters of spontaneously
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EFFECTS OF ZINC SUPPLEMENTATION ON SOME HEMATOLOGICAL
PARAMETERS OF SPONTANEOUSLY HYPERTENSIVE RATS
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ABSTRACT N
The present study was undertaken to determine influence of dietary supplements of Zn containing
diet (50 or 155 or 250 mg Zn/kg lab chow) on the hematological parameters of spontaneously
hypertensive rats (SHR). Male SHR (n=92) and their normotensive ancestors, Wistar-Kyoto rats
(WKY, n=89), were divided into 6 groups on different diet: WKY — G1-50 mg Zn/kg laboratory
chow (control), G2-155 mg Zn/kg, G3-250 mg Zn/kg and SHR — G4-50 mg Zn/kg (control), G5-155
mg Zn/kg, G6-250 mg Zn/kg. The diets started at the beginning of the development of hypertension
(2 months after birth) and the animals were fed for 8 weeks. At the end of the study, blood sample
was taken from each animal in all groups and a complete blood count was performed. There are no
statistically significant differences in the studied parameters between rats of the WKY and SHR
lines. RBC and Hb were lower (p<0.05) in groups with zinc supplementation — G3 and G6, however,
MCV, MCH and MCHC were higher (»<0.05) in this groups. A decreased hematocrit was found in
supplemented groups (p<0.05) and the platelets count increased significantly (p=0.001). Our
findings suggest that zinc supplementation is a factor, decreasing erythrocytes and hematocrit, and
increasing the platelets count in the both rat's strains.

Key words: WKY, zinc diets, hypertension, blood-céunt

INTRODUCTION

The blood is one of the major homeostatic
systems of the body in humans and animals,
supporting normal viability, integrity, and
adaptive responses. The functional state of the
blood systems changes dynamically according

to the nature, strength, and duration of .

exposure to external factors.
The use of megadoses of vitamin and mineral
supplements has become common. Zinc is a

often used supplement and is widely available .

as a standard component of many over-the-
counter products but excessive zinc intake, cah
have toxic effects. A number of reports have

identified an association between increased °

zinc intake and severe cytopenia (1). High
intakes of zinc relative to copper can lead to

*Correspondence to: Dr. Aneliya A. Dimitrova
Department of Pathophysiology, Medical
University 1 St. Kliment Ohridski Str., 5800 Pleven,
Bulgaria, Tel: +359 64 884 273

E-mail: anelija.dimitrovai@gmail.com

.'copper deficiency (2, 3, 4). When a zinc-
induced hypocupremia developed, the result is
- anemia, leukopenia, and neutropenia (5). The

““serum zinc levels of zinc have a negative effect

on anemia by blocking the utilization of iron in
. the iron reserves of anemic subjects (6).
Limited data suggest that sustained
hyperzincaemia predisposes individuals to
thrombogenesis (7).
The purpose of our study was to determine
influence of dietary supplements of Zn
containing diet (50 or 155 or 250 mg Zn/kg lab
. chow) on the hematological parameters of
spontaneously hypertensive rats (SHR) and
their normotensive ancestors Wistar-Kyoto
rats.

MATERIALS AND METHODS

Male Wistar-Kyoto rats (WKY, n=89), (190-
210 g) and male spontaneously hypertensive
rats (SHR, n=92), (180-205 g) were used. The
animals were housed in groups of 5 per cage
and kept under a normal 12 h light/dark cycle

Trakia Journal of Sciences, Vol. 8, Suppl. 2, 2010 61
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Summary

The aim of this study was to investigate anti-AGE
antibodies (AGE Abs) and two markers of oxidative
stress, copper (Cu) and iron (Fe) in sera of spontaneously
hypertensive rats (SHR) and Wistar Kyoto rats (WKY) at
2, 4 and 8 months. AGE Abs were assessed with direct
enzyme-linked immunosorbent assay (ELISA).
Significant differences were observed between AGE Abs
in4 and 2 month old SHR (p <0.001) and between 8 and 4
month old SHR (p<0.001). There was a positive
correlation between the levels of AGE Abs in SHR and
WKY and age (r = 0.636; p = 0.005), (r = 0.420; p =
0.015). The same relation was observed for the serum
content of iron and copper in both SHR and WKY. The
increase in levels of AGE Abs is directly connected with
the increase of advanced glycated end-products with age
and their relation with oxidative stress. The evidence for
activated processes of oxidative stress is confirmed from
the elevation of the serum concentrations of the iron and
copper. Iron and copper take part in maintaining the
oxidative balance in the organism, and the elevation of
their serum concentrations is significant in pathogenicity
of hypertension and aging.

Key words: advanced glycation end products, anti-
AGE antibodies, copper, iron, spontaneously
hypertensive rats

Introduction

Advanced glycation end-products (AGEs) form as a
result of non-enzymatic reactions, in which glucose
forms adducts with proteins, lipids and nucleic
acids. AGEs accumulate naturally as a result of
chronological ageing but this process is greatly
accelerated under conditions of hyperglycemia and
oxidative stress [1]. AGEs act directly, as well as via
specific receptors, to alter the function of many
intra- and extracellular proteins, including
antioxidant and metabolic enzymes, calcium
channels, lipoproteins, transcription and structural
proteins. The accumulation of endstage products of
the Maillard reaction alters the structural properties
of tissue proteins and reduces their susceptibility to
catabolism [2]. AGEs accumulate progressively in
the vasculature with ageing, thus reducing the
elasticity of myocardium and large arteries. The
aorta stiffens and the result is systolic hypertension
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ABSTRACT

The aim of this study is to investigate the influence of inadequate selenium (Se) intake on the changes
of aortic wall in young normotensive rats. Twenty male Wistar rats, 8 weeks old, separated into 2
groups, were used. During 8 weeks one group had low Se diet (LSe) and the second - adequate Se diet
(NSe). The serum concentration of Se, and serum level of anti-elastin and anti- tropoelastin antibodies
were measured. Immunofluorescence expression of glutathione peroxidase-1 (GPx-1) at aortic wall
was influenced proportionally by the different Se intake. The histological examination revealed that
rats with low Se intake had alterations of aortic walls. Morphometry of aortic walls evaluated higher
thickness of thoracic and abdominal aorta in rats from LSe group than the NSe group (p = 0.0001). A
relatively weak inverse relationship between the serum Se concentration and the thickness of aortic
wall was obtained (r= -0.42; p=0.04). The serum level of anti-elastin antibodies increased under
inadequate Se intake (p=0.03).

Low GPx -1 expression in aortic wall due to inadequate Se intake caused pathological changes of
aortic wall and elastin turnover of young normotensive rats that may cause hemodynamic disturbances
in the future.

Key words: selenium, aortic wall, elastin turnover, Wistar rats

BACKGROUND

It is described that the physiological effects of
selenium (Se) occur mainly through the
functions of selenoproteins. Glutathione
peroxidases (GPx) and thioredoxin reductases
are the main selenoproteins expressed in
endothelial cells. GPx-1 is the most abundant
intracellular isoform of the GPx antioxidant
enzyme family that catalyzes reduction of
hydrogen peroxide (H,O,) and organic
peroxides and plays the most important role for
their elimination from the cells (1, 2). H,O,
modulates the different aspects of the function
of endothelial cells: their growth and
proliferation; apoptosis; endothelium-

*Correspondence to: Boryana Ruseva, MD, PhD,
Bulgaria, 5800 Pleven, 1“St. Kliment Ohridski”
Str., Medical University- Pleven, Department of
Physiology and Pathophysiology, E-mail:
ruseva.bk@mail.bg

dependent vasodilatation; barrier function;
endothelial inflammatory answer; endothelial
control on vessels remodeling (3, 4).
Endothelial cells are continuously exposed to a
blood flow and are the primary target of an
oxidant-induced injury. Tissue expression of
selenoproteins depends on daily Se intake. It
has been established that a diet containing 0.1
ng Se/g of food is enough for normal growth
and reproduction in mammals (5, 6).

Elastin is the main component of the vessel
wall. Pathological changes of an elastin
turnover and production of a collagen may lead
to a disturbance of the vessels, increase a
stiffness of the vessel walls and decrease a
blood supply to the organs. Serum level of
antibodies to tropoelastin (ATEABs) and to a-
elastin (AEABSs) correlated with the production
and breakdown respectively of the elastic
tissue. The ratio between ATEABs and
AEABs may give information for the elastin

182 Trakia Journal of Sciences, Vol. 10, Suppl. 1, 2012

57.Dimitrova A, M. Atanasova’ P. Tsvetanov, A. Russeva, P. Christova.
Metalloproteinases and antibodies against their substrates in chronic ischemic
stroke. Trakia Journal of Sciences 2012;10(1):170-174.



Trakia Journal of Sciences, Vol. 10, Suppl. 1, 170-174, 2012
Copyright © 2012 Trakia University
Available online at:

http://www.uni-sz.bg

ISSN 1313-7050 (print)
ISSN 1313-3551 (online)

METALLOPROTEINASES AND ANTIBODIES AGAINST THEIR
SUBSTRATES IN CHRONIC ISCHEMIC STROKE

A. Dimitrova'” , M. Atanasova P Tsvetanov A. Russeva P. Christova’®

1Department of Physiology and Pathophysiology, Medical University, Pleven, Bulgaria
Department of Biology, Medical University, Pleven, Bulgaria
’Department of Neurology and Neurosurgery, University Hospital, Medical University, Pleven,
Bulgaria
¢ Department of Clinical Laboratory, University Hospital Georgi Stranski, Pleven, Bulgaria
*Department of Public Health, Medical University, Pleven, Bulgaria

ABSTRACT

The aim of the present study was to investigate the serum levels of matrix metalloproteinases (MMP-9
and MMP-2), anti-a-elastin (AEAb) and anti-collagen type IV antibodies (AC4Ab) — class IgG and
IgM, in circulation of patients with stroke in chronic phase, compared to healthy control subjects. The
levels of anti-elastin and collagen type IV antibodies (IgG, IgM) were measured by home-made
indirect ELISA and the levels of MMP-9 and MMP-2 quantity and activity by gelatin zymography.
Thirty-one patients with stroke (mean age 63.411.9; age range 39-84 years; 18 women) were studied
in chronic phase (3-12 months after the onset) with clinical evaluation, MRI, CT of the brain,
Duplex/Doppler sonography of extracranial vessels. To obtain sera from healthy controls, 37 age-
matched (58.4+14.8) subjects were enrolled. Analysis of variance (ANOVA), LSD test and two tailed
correlation of Pierson were used for statistical analysis. The levels of AEAb and MMP-2 were not
changed in the sera of investigated patients compared to healthy controls. The levels of AC4Ab (IgG)
were significantly elevated in stroke patients compared to controls. We found significantly increased
MMP-9 activity (p=0.036) compared with controls. Despite the unchanged AC4Ab (IgM) levels a
correlation with MMP-9 serum level was observed (r = 0.416, p<0.05). Our results demonstrate that
higher serum levels of MMP-9 in patients with stroke in chronic phase are associated with elevated
AC4AD (IgG) and correlate with AC4Ab (IgM).

Key words: anti-elastin antibodies, anti-collagen type IV antibodies, MMP-9, MMP-2, stroke

INTRODUCTION
Matrix metalloproteinases (MMPs) are a major

Abnormal expression and increased activity of
matrix metalloproteinase-9 (MMP-9) and

group of enzymes that regulate cell-matrix
composition by using zinc for their proteolytic
activities (1). Increased matrix
metalloproteinase-9 (MMP-9) and matrix
metalloproteinase-2  (MMP-2) activity s
associated with destruction of the elastic
laminae of arteries, because of their ability to
degrade almost all components of extracellular
matrix and basal lamina such as elastin,
fibrillins, laminin, or collagen type IV (2).

*Correspondence to: Assis. Prof. Aneliya
Dimitrova, Department of Physiology and
Pathophysiology, Medical University, 1 St. Kliment
Ohridski Street, 5800 Pleven, Bulgaria, tel: +359
64 884 243, e-mail: anelija.dimitrova@gmail.com

matrix metalloproteinase-2 (MMP-2) play an
important role in the pathogenesis of stroke.
More recently, plasma MMP-9 levels have
been identified as a novel predictor of
cardiovascular risk in patients with coronary
artery disease and stroke (3).

Elastin and collagen type IV are the major
extracellular matrix proteins and essential
mechanical component. Elastin, the main
provider of tissue elasticity, is long-lived
connective tissue protein as with a very slow
turnover (4). Degradation of elastic fibers is
mediated by elastolytic enzymes, liberated
from different types of cells including
granulocytes, monocytes, fibroblasts, cancer
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THE HEMOSTATIC REBALANCE IN PATIENTS
WITH CHRONIC LIVER DISEASE
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Pe3siome: HapylweHusta B xemocrasaTta npu nNauMeHTU C XPOHUYHO YepHoapobHO 3abo-
napaHe (XY3) no npuHUMN ce acouuupaT CbC Cny4YauTe Ha KbpBEHE Npu Tesu
nauueHTu. PyTuHHUTe naBopaTopHu TecToBe, KaTo NpoTPoMOUMHOBO Bpeme u
TpomGouuTeH 6poii, yecTo ca aBHOPMHU U HAaco4YBaT KbM CbCTOSIHUE Ha XUMo-
koarynabunuter. O6aye OTHOCUTENHO follaTa Kopenauusi Mexay KbpBeHe U
pesyntaTuTe oT nabopaTopHUTE TECTOBE, KaKTO U YCTaHOBEHUTE HacKopo dak-
TW, Ye reHepupaHeTo Ha TPOMBUH 1 TpomBouuTHaTa aaxesns ca HopmanHu npu
Te3u naumMeHTUn, NoAKPEnsAT CxBallaHeTo, Ye nauueHTute ¢ XY3 moraT fa ca B
XeMocTaTudeH 6anaHc KaTo pe3ynTaT OT eAHOBPEMEHHU NPOMEHU KakTo Mo oT-
HOLLUEHWE Ha Npo- Taka U Ha aHTUKoarynaHTHaTa akTUBHOCT.

KnouoBu aymu: xemocrasa, pebanaHc, NPOTPOMEMHOBO BpeMe, XPOHUYHO YepHoApoBHO 3a6o-

nsasaHe

Adpec 3a KopecrnoHOeHyus1: Hou. 0-p Adenauda J1. Pycesa, KnuHu4Ha nabopamopus, YMBATI,

yn. ,I. Koueg” Ne 8, 5800 lNneseH, men. 064 886 169, e-mail: adi-ruseva@dir.bg

Summary: Disarrangement of hemostasis in patients with chronic liver disease (CLD) has
been associated for a long time with bleeding events in these patients. Routine
laboratory tests, such as determination of prothrombin time and platelet count,
are frequently abnormal and point to a state which is hypocoagulable. However,
the relatively poor correlation between bleeding and results from the laboratory
tests, as well as the recent findings, that the thrombin generation and the plate-
let adhesion are normal in theses patients, support the concept that the patients
with CLD possibly maintain their hemostatic balance via concomitant changes in
both pro- and anticoagulation activities.

Key words: hemostasis, rebalance, prothrombin time, chronic liver disease
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YepHusaT Apo6 urpae ueHTpanHa pons B npo-
LecuTe Ha XeMocTasa, Thi KaTo TyK ce cuHTe3upar
noBeYyeTo OT KoarynauuoHHUTe dakTopu 1 nporteun-
HW, yyacTBawm BbB pubpuHonusara. OceeH ToBa
YepHUAT Apob6 npoayuupa TpoMGonoeTuH, OTroBo-
peH 3a npoAayKuusiTa Ha TpoMGouuTuTe OT Meraka-
puouuTuTe. ToBa obBACHSBa CbLUECTBEHOTO BUSA-
HUe, KOETO XPOoHUYHUTE uvepHonpobHU 3abonsiBa-
HUSI OKasBaT BbpXy XeMOoCTasHuTe npouecu [8].

Medinfo 2014;XIV(1):5-8.

MNpoTpomBuHoeso Bpeme (PT), aktuBupaHo nap-
uuanHo TpombonnacTtuHoBo Bpeme (APTT) wu
TpoMGouuTeH Bpoit YecTo ca U3BbH pedepeHTHU
rpaHuum npu nauyueHtTn ¢ X4Y3. ObuyaiiHata Kom-
6uHauusa oT TpoMmGouuToneHus u yabrkeHn PT un
APTT ce acouuupa c xemoparuv4yHa guaresa u Tpa-
AVLUMOHHO ce npuema, 4e nauueHTuTe C YepHoa-
pobHa HegoCTaTbYHOCT UMaT PUCK OT KbpBeHe.
Tasn KoHUenuusa e LUMPOKO pasrnpocTpaHeHa cpep

59.Pycesa A, A. lumutpoBa. HoBaTa npeacrtaBa 3a KoarynaumoHHUsSI npouec.
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B nocnegHuTe roauHu KI]ET'bHHO-633VIpaHMFIT KoarynaunoHeH moaen uamecrtsa Xxmnorte3aTta 3a KaCkagHo npoTuyaHe Ha
npouecuTe Ha KpbBOCbCUPBAHE. Bb3npuemaHeto Ha cneynanHarta posifa Ha KNeTKUTe B TO3U npouec 4onpuHacs 3a p836M-
pPaHeTo Ha Koary/llaumMoHHUA MexaHW3bm KaTo Bb3HWUKBALY in Vivo B AMHAMUYHO NPOMEHALLaTa ce cbaoBa cuctema. Cnopep
HOBUA MOAEeN, KoarynaunoHHUAT Npouec ce N3BbpLIBa BbPXY Pa3IMYHU KNETbYHU NOBBPXHOCTU B TPU 3aCTbMNBALLK Ce eTana:

MHULMMPAHE, YCUIBaHE U pa3npocTpaHeHue.

emocTasata npejcTaBnABa 3alunUTeH MEXaHU3bM, OTro-

BOPEH 3a NpeAoTBpaTABAaHe Ha KpbBo3aryba oT MACTOTO

Ha yBpesa Ha KPbBOHOCHATA cuctema. CblieBpemMeHHo
To31 npouec Tpabea Aa 6bAe KOHTPOAMPaH, Taka Ye Aa He ce
NoOJly4aT WHTPABACKyNapHMU KOArysiymu, KOWTO Aa Bb3npenat-
CTBAaT HOPMaNHUA KPLBOTOK. C Ores U3yyasaHe MexaHU3Mu-
TE Ha XemMOoCTasaTa ca U3BbPLUBAHU MHOTO M3CAeABaHUA, KaTo
60/1LUIMHCTBOTO OT TAX Ca NPOBEXAAHM in Vitro, B cTaTUyHa 6es-
knetbuHa cpegalll.

B [peAULLIHU MOAEAU HA KOoaryraums

Mpe3 1905 r. [1. Mopasuy cb3aaBa KoarynauMoHHa Teopua,
BK/NOYBALLA B CXeMaTa YeTupw ,KoarynaumoHHu pakropa”. Cno-
pep Tasn TeOpUA, B NPUCHCTBUE HA KaaLuuit U TPOMBONNACTUH,
NPOTPOMBMHBT Ce NpeBpbLLa B TPOMBWH, KOWTO OT CBOSA CTpaHa
npespblia ubpuHoreHa Bbe pubpuH n ce bopmupa dpubpu-
HOBMAT cbecupek. Cnopes, Mopasuy BCUYKM KOMMNOHEHTU Ha
CbCMpBallLaTa CUCTEMA Ce HaMUPAT B LIMPKYAMPALLaTa KPbB, a
$aKTbT, e TA HOPMANHO He Ce CbCUPBA CEe Ab/IXKM Ha OTCHCTBU-
€TO Ha MOKpEeLLM NOBBPXHOCTU B KPBBOHOCHUTE CbaoBe. Tasu
Teopwma rocnoacTea okono 40 roa,

1. OypeH (1947) cunTa, Ye CKNOHHOCTTA KbM KbpBEHE He
MOXe [a Ce OBACHM CbC CbLLECTBYBalLLaTa KoHUenuua 3a 47
¢dakTopa, a npobaembT e B OTCLCTBUETO Ha NETU NaasmeH dak-
Top. Mpe3 40™ 1 50™ roanHK Ha XX ™ BeK ce OTKPUBAT OLLE HOBM
KoarynaunmoHHu Gpaktopu, 0603HavaBaHM ¢ pUMCKM uudpu B 3a-
BUCMMOCT OT NOCNEA0BATENHOCTTa Ha OTKpuBaHe!2,

60.MpuropsH A, K. KocTos,

A. [Oumutposa.

B KackapeH MoaeA Ha KoaryaaumaTa

Mpe3 607 roa. Ha MMHANUA BEK ABA HE33BUCUMMU KONEKTUBA
oT BMOXMMULM NpesnaraT KoarynaumoHeH Moaen, B KOWTO ak-
TUBMPAHETO Ha eAnH GaKTOp BOAW A0 aKTUBMPAHETO Ha cnea-
BaLLMA C pe3ynTaT — reHepupaHe Ha TPOMbuH. (due. 1). Kackaa-
HUAT MOAEN e ONMcaH 3a NPbB NbT B NybanKkauma Ha Macfarlane
(1964) B cnucaHue Nature 1 No-KbCHO Cbuiata roauHa ot Davie
u Ratnoff 8 cnucanue Science. Mo-KbCHO OPUrMHANHMAT Kacka-
AeH mogen e 6un moanduumpaH ¢ pasbupaHerto, 4e He BCUUKK

DUTYPA 1

Kackapen mopen 3a obpasysane Ha TpOMGHH

Moauduumpan no: www.frca.co.uk/article.aspx?articleid=100805[21)

BBLTPEWEH BT
Hapywena RospxHOCT
Kininogen
Kotk BBHILEH (BT
———
] o Traoua
————a i
] o -

- ’7\‘
o
[
oo
AIPOALAKABA HA CTP 6

-

Pons  HamaTpukcHuTe

MeTanonpoTenHasn B npoueca Ha KOCTHOTO peMOoAenvpaHe npu ecTpOoreHeH
aeduumnt. Science & Technologies 2014; 1V(1):171-175.
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PROCESS WITH ESTROGEN DEFICIENCY

Armine Grigorvan, Krasimir Kostov, Anelia Dimitrova
Deparmment of ,, Physiology and Pathophysiology"”
Medical University-Pleven, 1, Kliment Ohvidski ™ Str., 5800 Pleven, Bulgaria
e-mail: arminel4@abv.bg

ABSTRACT

Ostecporosis 15 a multifactorial disease which affects the skeleton and is characterized by
loss of bone mass, alterations of bone micro-architecture and increased fracture risk The
disease is prevalent among the adult population and in postmenopausal women. The caunses of
the development of ostecporosis are different. Overall estrogen deficiency is a major factor for
the development of ostecporosis. Bone loss after ovariectomy or postmenopansal 15 associated
with increased bone metabolism and rapid degradation of the bone matrix.

In the pathogenesis of osteoporosis participate mainly 2 type proteclytic enzymes-
cathepsin K and matnx metalloproteinases (MMPs). MMPs are a growing family of
endepeptidases with similar functional domeins and mechanizm of action related to the
degradation of extracellular matrix components (ECM). MMPs are key mediators in the
extracellular matrix remodeling. bone growth and osteoclastic bone resorption. Estrogen
deficiency contributes to the imbalance in the action of MMPs and their tissue inhibitors
directly affects the regulation of osteoclast activity, thus playving a leading role in the
pathogenesis of osteoporosis.

Key words: Ozteoporosiz; Eztrogen deficiency; Mamix metalloproteinazes(MMPz).

Breeienne

OcTeonopo3aTa € HaH-9eCTO CPEINAHOTO. CBBP3AHO C BBIPACTTA, CKENETHO HApyIIEHHE.
XApaKTepPHIHPAINO CBC 3ary0a Ha KOCTHA Maca, NPOMEHH B KOCTHATA MHKPOApPXHTEKTYpa BOIEITH
I0 7ecHA IVILTHEOCT H 9ecTH ¢pakTypH. [ oQHIIHATA 9ecToTa Ha BE3HHKBAHE HA CIVIEAHHA Ha
DeIpeHHTe KOCTH B CBETA BCIAEICTEHE HA OCTE0NOopo3a € 1.5 MHIHOHA H ce O9aKBa TA Ja 0BJe 2.0
nmHoHA npes 2025 r | 4,5 vuiHosa mpesz 2050 r.(12). ObmmHAT pazMep HA PasxoIHTE 33 IPHAH H
nedeHHe Ha OCTEONopo3a BCIeICTEHE (pakTypH Ha OepeHHTE KOCTH H Tasa B EBpola ce oleHABa
Ha NpHOME3HTENHO € 55 MHmHapaa. O0maTa cTOAHOCT, BEOPEKH BCHIKD & TPYIHO Ja e HITHCIH,
3aIM0TO T4 BEMKTEA JIEYeHHETO Ha MAlHEHTA 3aeTHO ¢ HIBBHOOMHHTHATA MEIHITHHCKA MOMOIIL
3aryba Ha paDOTHH JHH, KaKTO H 3aIlTAIAHE HAa ACHCTEHTH 3a IIOMOII B JOMAIIHH VCIOBHA H Op.
OcobeHo cepHO3eH € NpodneMsT B bearapra. Hicaepanna H3EEpmeHH B neproga 2005-2011r. ca
morkazanH, Ie okomno 400 000 xesn 1 160 000 Mexe Hag 50-rogHOIHA BEBE3PACT CA 3ACTPAIIeHH OT
Pa3BHTHE HA OCTEONOpPO3d. ¥ HAC BCAKA TOTHHA e PeTHCTPHPAT Haj 90 XHI. cUYIBAHHE B Pe3yITaT
Ha ocTeonoposa. CHINO e yeTaHoBeHO. 9 cperHe 4000 #eHH roIHINTHO TYIIAT MIHAKATA Ha OeapeHa
kocT. kaTto 800 oT TAX YMEpPAT 10 eIHA TOIHHA ceq dpakTypara (13).

KoctHata pezopburs H GopMHEpPaHETO HA KOCTTA €A JBA BIAHMHO OATAHCHPAITH Ce Mpoleca
NpH 3O0paBH Xopa. PesopOmmara or ocTeokmacTeTe (OCs) € mocTemEaHA OT AKTHEHDAHE HA
ocTeodaacTHTe (OBs) H 00pa3yBaHe Ha OCTEOH, KOHTO 3AITRIBA KyXHHHTE 33 IEPHOI OT OKOI0 TPH

Volume IV, Number 1. 2014
Medicine 17
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ABSTRACT

The 1ok of endotheln-1 (ET-1) in arterial hypertension has been established through
measwement of #s serum kevek. Although some studies have demonstrated an merease of ET-1
m hypertensive patents, others show normal or hightly elevated levels. In patents with type 2
diabetes mellims (T2DM), the disease is often combmed with arterial hypertension. which leads
to a more severe compheations of diabetes. ET-1. which &5 a powerful vasoconstrictor with
proliferative, prefiretc and promflammatory properties, may contribufe through various
mechamsms to the development of diabetic vascular diseases and hypertension Furthermore
ET-1 canses a reduction m msulin sensitivity and may so participate in the development of the
metabobc syndrome. The objectrve of the study was to compare the serum concentrations of
ET-1 m patients with mild and severe degree of arterial hypertension with and without T2DM
with those of normotensive individuals without DM The swrvey results show that m patients
with arter@l hypertension with and without TXZDM. the kvek of ET-1 are hisher than those of
the control group. The average kvek of ET-1 m patients with arterial hypertension with T2ZDM
are significantly mereased compared with those m patents with arterial hypertension without
DM

Kev words: endothelin-1, arterial hypertension, npe 2 diabetes mellitus

BBEBETEHHE

XeMmoIHHAMHAHHAT CTPeC IPH apPTEPHATHA XHIEPTEHIHA BOTH J0 MOBHIIEHA IPOJYEIHT Ha
ET-1, kofiTo e eQHH OT Haf-CHIHHTE OTKDHTH 0 MOMEHTAa BazokoHCTpHETOpH [4]. Heroeoto
gefictere e oT 30 10 50 OETH DO-CHIHO 0T TOBA HA HOPAZPEHATHHA H aETHOTeHIHHE (AT I [1] =
memTy 8-110 meTH mo-cmado or Topa HA vporemzHHE II (U-I) [8.9] TemepHpa ce OCHOBHO OT
eHIOTeMHHTE K1eTiE. KornerTpananTe Ha ET-1 B chaoeara cTeHa ca Hag 100 ORTH DO-BHCORH OT
OHPKVIHPAMETe My MnasMeHH HEBA. Taka ET-1 geficTEa OCHOBHO KATO AaBTORDHHEH TapakpHHEeH

Volue IV, Number 1. 2014
Medrine 420
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ABSTRACT

The prevalence of hypertension is increasing worldwide and heart failure as a result of
hypertensive heart disease, would soon be become the most commen cause of heart failure.
Search for suitable biomarkers of inflanvmation and fibresis. can identify these patients who are
with higher risk for progression from latent to symptomatic heart fathire. Timely detection and
treatment of these patients would reduce the future cardiovascular risk earlier debilitating
condition. and the costs of hospitalization medical cares and expensive therapy. Such
biomarkers in patients with arterial hypertension may be: ET-1. CT-1, Gal-3, MMP-1 and
TIMP-1.

Eey words: arterial hypertension, endothelin-1, cardiotrophin-1, galectin-3, MMP-1, TIMP-1

YBOJ

PasnpoCTpaHEeHHETO HA apTepHATHATA XHIIEPTEH3HA Ce YBEIHIABA B CBETOBEH Mamab H
CEPOETHATA  HEJOCTATHYHOCT BCISACTBHE HA XHIIEPTEHIHBHHTE CBPACIHH 3300IMBaHHT
(hvpertensive heart disease- HHD), ckopo Ime ce OpeEbpHE B HaH-9ecTaTa IPHYHHA 33 CBPIETHA
HegocTaTeaHOCT (CH). TepeeHeTo Ha momxonfmH OHOMAPKEPH HA BBIMATHTENHHA Npolec H
mocaeqBamara ¢Eopo3a B CRI0BETE H CHPUETO. MOkKe J3 HICHTHOHITHPA Te3H MATHEHTH, KOHTO Ca
¢ Haf-BHCOK DHCK 33 IPOTPecHA OT JaTeHTa KM cEMOToMHEA CH. CeoeBpeMeHHOTO OTKPHBAHE H
NedeHHe HA Te3H MAUHEHTH OH HAMATHIO OBJESNHE CEPASTHO-CHIOE PHCE. DAaHHOTO HM
HHBATHIH3HPAHE, KAKTO H PA3XOJHTE 33 XOCIHTATHIAMHA, MeTHIHECKH TPHAH H CKBIO CTPYBAIa
TepaneEs. BEOperH Ba#HOCTTA HAa NpodleMa, THPCEHETO HAa CHeNH(HYIHH OHOMApKePH NpPH
APTEPHATHA XHIIEPTeH3HA HIOCTABA B CPABHEHHEe C JPVTH 3a00maBaHHA. OnpelensHHETO Ha

Volume V, Number 1, 2015
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63.Kostov K, A. Dimitrova, S. Tisheva, A. Ruseva,A. Blazhev,M. Atanasova,
K. Gospodinov. C-reactive protein as a marker for low-grade inflammation in
hypertensive patients with and without type 2 diabetes mellitus. Science and
Youth. 2015; 106-109.
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Introduction

Inflammation 15 recognized as a central
mechanism confributing to progression of
cardiovascular diseases (1), Recently,
chronic low-grade inflammation has been
identified as an infegral part in the
pathogenesis  of  wascular  disease.
Prospective clinical studies have shown that
systemic chronic low-grade inflammation is
associated with an increased risk of
cardiovascular events and mortality (2).
Low-grade inflammation localized in
vascular tissue is recognized as an
important contributor to the
pathophysiology of hypertension (3).

C-reactive protein (CRP), among other
systemic inflammatory mediators, has been
widely accepted as a potent nisk indicator.
independently predicting future
cardiovascular events. The impact of CRP
on cardiovascular outcome has been
corroborated by a large number of
observational studies and meta-analyses.
These studies show, that an elevated CRP
has a clear prognostic value for major
cardiovascular  events and morfality,
whereas the lowering of CRP is associated
with a reduction in cardiovascular nsk
(4.5). For example, plasma CRP levels are a
powerful predictor of 1schemic
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cardiovascular events (stroke, peripheral
vascular disease, sudden cardiac death and
myocardial infarction) in patients with
stable or unstable angina. and even among
apparently healthy subjects. Elevated CRP
levels appear to comrelate with softer
plagques that are more prone to rupture (1.
Combining these findings with
experimental observations has lead to a
paradigm shift in which CEP is no longer
merely a marker, but is increasingly
considered as a mediator of cardiovascular
disease (4). CRP is a 115-kDa pentamer
expressed  almost  exclusively by
hepatocvtes as part of the non-specific
acute-phase response to tissue damage,
infection and inflaimmation (1). The main
inducer of the response. however, 1s another
important  pro-inflammatory  cytokine,
interleukin 6 (IL-G). Interleukin 1 (IL-1)
and tumeor necrosis factor-a (TNF-o). also
stimulate CRP releasing (6).

The idea that hypertension and
inflammation are somehow linked emerges
from the recent crosssectional and
prospective  studies, showing  that
circulating  inflammatory molecules are
increased in hypertensive patients, and their
levels predict the onset of hypertension (7).
There i1s ewvidence in both human and

64.Grigoryan A, A. Dimitrova, K. Kostov, A. Ruseva, M. Atanasova, A. Blazhev, T.
Betova, R. Trifonov. Changes of serum concentrations of alkaline phosphatase
and metalloproteinase-9 in an ovarectomized wistar rat model of osteoporosis.
Journal of Biomedical and Clinical Research. 2017; 10(1): 32-35.
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Summary

Osteoporosis is a systemic skeletal disease charactenzed by
decreased bone mass, destruction of the microarchitectonies
of bone structure and a high nsk for fracture. One of the
criteria for altered bone homeostasis mncludes the changes
in serum levels of alkaline phosphatase (ALP) and the
activity of mainx metalleproteinases (MMPs). The purpose
of this study was to determme the serum concentrations of
calerum (Ca*), phosphorus (F), magnesium (Mg, alkaline
phosphataze (ALP) and MMP-9 in ovanectomizad rats. We
used 35 female Wistar rats at reproductive age (2 months)
divided mito 2 groups: 2 contrel group (G1-SHAM) - 20
ammals subjected to “false” ovanectomy and placebe-
operation, and an ovanectomized group (G2-OVI[) - 15
amimals subjected to hilateral ovanectomy. Blood was
collected from the abdominal acrta for testing levels of
Ca*", P, Mg, ALP and MMP-9. No statizhically sizmificant
differences In serum concentrztions of Ca™, P and Mg™
were found between G2 and G1 (p=0.05). The valnes of ALF
and MMP-9 m ratz of G2 were statizhically siznificantly
increazed, as compared to Gl (p=0.03). The serum actrvity
of ALP, which 1= a marker for bone formation, was increased
in OVX-induced osteoporoszis. Elevated zerum MMP-9
levels in &2 confirmed the hypethesis that it is a marker for
osteoclast activity.

Key words: osteoporosis, MMP-9, ALP

Introduction

According to the WHO, osteoporosis is a progressive
systemic disease of the bone tissue, characterized by
decreased mass and deteriorated microartictomics of
the bone, leading to increased bone fragility and risk
of fractures [1].

There is a variety of canses of osteoporosis. It is
estimated that 10% of the human skeleton 13 annually
updated due to the controlled and regulated activity
of osteoclasts (Oc) and ostecblasts (Ob) [2]. The
pathological processes that disrupt the balance between
the activity of these two cell groups lead to increased
bone fragility and brittleness. During mencpause or
after ovanectomy the level of estrogens falls and this
hormone deficiency contributes to the destruction of
the bones by activating osteoclasts [3, 4] and increased
expression of matrix metalloproteinases (MMPs) [5.
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NEONATAL THYMECTOMY EFFECT ON THE SERUM
CONCENTRATION LEVEL OF MANGANESE IN RATS
D. Strashimirov, E. Lakova, A. Dimitrova
Department of Biology and Pathophysiology, Higher Medical Institute,
I Kliment Ohridski Street, Pleven 5800, Bulgaria,

E-mail: vmipl @el-soft.com

ABSTRACT  This is a study on the effect of nconatal thymectomy on the
serum . concentration of manganese in rats of Wistar line (57 males and 51
females), aged onc and two months. A significant increase in manganese is noted
in the animals aged two months: in other age group only a tendency towards
increase is observed. There is no gender difference in the two age groups. The
change in serum concentration of manganese may be attributed to the absence of
thymus gland and the hormonal imbalance developing after neonatal thymectomy,
Key words: nconatal thymectomy, rats, manganese, serum

TumycsT € "rasua sknesa wua umynurera" [6]. Ocsen Tosa, kato
CHIOKPHHEH OpraH, TO# y4acTBa B perynauusta Ha pasnHyiy
QU3HONOrHUHM  DYHKUMH B HAKOM 1ATONOMHYIH npouecu [8]. Hawm
MPEAHILNHK TIPOYYBAHUA MOKA3IBAT, HE CNEA HEOHATANHA TEMEKTOMMA Ha
nIbXose  ce  HaGmiojasat  xunepxonecreposiemus, CTaTHCTHUECKH
SHAYUMO  NOHHKEHHE HAa KOHUCHTPAUMATA Ha CEPYMHHA UMHK M
NMOHWKEIHE Ha cepymHoTO *ensso (9, 12]. Hobpe u3sectHo e, ue
METaBONMIMBT HA TE3M eneMeHTH e csbp3aH ¢ Metabonuima na
MHKpOENEMEHTHTE MaHra, kobaar u  moaubuaen. 3a onpenensue
CLABKANHETO HA Manran B GHONOrHYMM TEUHOCTH Ce Wanonssar
PasHuHK MeTOaM (2], cpen KOMTO ¢ A0CTBNHOCTTA CH M CpaBHUTENHO
fIECHOTO CH TEXHHYECKO M3MBAHEHHE Ce OTKPOABAT KATANMTHUNHTE
meroy [ 1, 3-5, 10, 11].

Jubilee Scientific Conterence 18-20,14). 2000

66.CtpawvmnpoB [, E. JlakoBa, A. OumuTtpoBa, K. MytadumeB. BnuaHue Ha
HeoHaTanHata TMMEKTOMUSA BbpXY CepyMHaTa KOHUEHTpauus Ha Me[, MaHraH u
Xensaso npu MbXxku Buctap nnbxose. NoguweH cbopHuk MMAB 2003;9(1):115-
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EFFECTS OF NEONATAL THYMECTOMY ON
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ABSTRACT

Previous studies have demonstrated that thymus
gland is not only central organ of immune system but
also contributes to homeostatic regulation.

The present study was designed to determine thy-
mus gland influence on some trace elements. We inves-
tigated the serum levels of manganese, iron and copper
by catalytic spectrophotometric methed (ng/ml) in |
and 2-month-old neonatally thymectomized (NT) male
Wistar rats (n = 27). The control group consisted of 22
age and sex-matched Wistar rats,

Serum copper levels was insignificantly higher in
NT rats than in control rats aged | month (24, 2 £ 0,7
vs 23,6 % 0,6) and 2 months (26,4 £09 vs 25, 2%
0.8). Serum manganese levels was insignificantly higher
in NT rats than in control rats aged 1 month (1,8 + 0,06
vs 1,7+ 0.06) and 2 months (2,0 £ 0,07 vs 1,7 +0,05).
Neonatal thymectomy decreased insignificantly serum
levels of iron in both 1- month- old (31,6 £0.9 vs 33,2
+0,8) and 2- month-old rats (30,1 £09 vs 318 %
0.7). A trend of increase of serum levels of manganese
and copper and of decrease of serum levels of iron is aged
- dependend in controls and thymectomized rats,

These results suggest thymus gland involvement in
trace clements metabolism.

Key words: neonatal thymectomy. mangancse.
iron, copper. Wistar rats

MHOKECTBO MICILABAHIIR BBLPAY BANAHHETO Ha
29ETH € AePHUNT HA MIKPOETRMCHTH BhPXY CRCNEPIIMEH-

TaNHH XKHBOTHH M XOPa NOKA3BaT, 4e QYHKUMHTE Ha
HMYHHATA CHCTEMA 3aBHCAT OT TEIH BAXHH ChCTABKH (
Erickson et al, 2000). M3secTHO e, 4¢ MEAHUAT aeduLinT
PeAMIBHXBA CTPYKTYPHH NpoMenH B MeMOpanuTe Ha
AMMBOUNTHTE, HAMANABA MMTOrEHHATA AKTHBHOCT H2
TE31 KACTXH M NOTHCKA MMYyHHHS oTrosop (Johnson et
Dufault, 1991). XKeneanuar neuuur Havanssa bake-
pHunanata cnocobHOCT Ha HeyTpodHANTE (Erickson et
al, 2000), a HEAOCTHI BT HA MAHT@H BOAW A0 NMOTHCKAHE
1A AHTHOKCHIAHTHATA 3AUIHTA B HAKOH HMYHHH KNETKH
(Davis et Greger, 1992).

B HACTOAWETO MPOYYBAHE BPBIKATA MEAAY MHK -
POEJIEMCHTHTE H HMYHHATA CHCTEMA Ce PA3ITIENA B ApYT
ACTEKT - THMYCHT € HE CaMO LCHTPANEH OPran Ha MMy -
HHTETA, HO W HJOKPHHHA X/1e3a, KOATO y4acTea B X0~
MeOCTAIHATA PEryNalus. BIHAHKETO Ha THMYCa BhPXY
HHBOTO HA HAKOM MHKPOENEMEHTH CE NpoC/ienssa B
Pa3NHYHM CPOKOBE CICA HEOHATANNA THMEKTOMHA.

MATEPHUAJIM H METOJIH

EXCnepHMEHTHTE ca NpOBeJeHH BLPXy 49 nabxa
suHKH noposa Bucrap. Ha 27 nnxa ¢ HanpaseHa Heo-
HATAJHA THMCKTOMHA no mMeTona Ha Yayxosa (1968) &
nypeuTe 24 yaca cien pakaaneTo. THMEKTOMHpaHHTC
supoThnTe (TM) ca pasnpejeiesk B ABC BB3PACTORH
pyNH, KOMTO €3 H3CIEBAHM KAKTO C/IefBa - Ha | Mecel,
(n=13), va 2 meceua (n=14). Kato KoHTpOIH ca HINOJ-
ApaHH ABKANBO THMEKTOMUpaKH mibxoBe (JITM) o1 ¢b-
g non; Ha 1 secew (n=12), Ha 2 meceua — (n=10).

KpeBTa 32 HICIEABAHE ¢ BIETA CYTPHH HA FNAAHO,
NoA Jleka eTepHa Hapko3a, caea ofe3xvpBiBaHe 4ped
nyuxTHpaHe Ha abaomunanuata aopra. Cepymute ca
NPHIOTBCHH Ype3 UCHTPODYTHPAHE HA CHCHPEHE KPLB i
ca cexpanspaii npu -12°C. Crappxaniero Ha sea.
WENA30 W MAWFAH ¢ ONPEIeNARO0 ¢ KATANHTHYHH CNeK-
TpodoTomeTpusHi MeToan (Anekcies, MyTagunes.
1986: Myraduues, Aackcien, 1984; Mutaftchiev, Alex-
iev, 1997).

Beiuki AaHHM €a npeaciaBeHn kato x 8D,
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CbABLPXXAHUE HA MAHIAH B HAKOW NEYEBHW PACTEHUA
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CONTENT OF MANGANESE IN SOME MEDICINAL PLANTS
AND THEIR WATER EXTRACTS

Denko Strashimirov, Kamen Tzachev’, Anelia Dimitrova
Higher Institute of Medicine, 5800 Pleven, Bulgaria
"Medical University, 1431 Sofia, Bulgaria

The aim of this investigation was to determine the contents of manganese in
some medicinal plants and their water extracts, for which there is no data in literature.
The determination was performed by a catalytic spectrophotometric method. The
results for manganese contents in medicinal plants (mg g ') and their water extracts
(mg ml-') were as follows: leaves of ivy 45.0+1.1,0.120+ 0.002; leaves of cranes
bill 62.0 + 1.6, 0.140 + 0.004; stalks of marjoram 84.0 + 2.1, 0.190 £ 0.005; stalks
of dill 71.0 + 1.8, 0.180 * 0.005. The results showed very good agreement with
those obtained by atomic absorption spectrophotometry.

Key words: manganese, medicinal plants, water extracts.

yBOa ;

B nocnenHo Bpeme ce Habrnwaasa 3acuneH WHTepec kem nedebHure pacte-
HWS1, KOMTO BCE NOBEYe HamupaT MACTO B npodunakTukara 1 Ne4eHneTo Ha peauua
3a6onaeanHns, GUN0 caMoCcToATENHO, BUNO KaTo AOMBNHEHUE KbM KOHBEHUWoHan-
HaTa Tepanua. Han-yecto nevyebHuTe pacTenus ce nanonasar noa dopmara Ha npu-
rOTBEHM OT TAX BOAHU W3BNELM NPY CTalHa TeMnepaTypa unu Npy Bucoka Temnepa-
Typa (oTBapw u 3anapku){1,3]. TaxHOTO AenCTBHE € NPUHNHEHO HEe CaMO OT E4HO UH-
AMBMAYaNHO BEWECTBO, @ OT KOMNNEKC CheAMHEHUS, BCAKO OT KOUTO CbC Cneuu-
buuHa XMMU4Ha npupoaa U oTHacaHus [5,7]. Hanocneask Be uakasaro npeanono-
KEHWETO, Ye Npu peauua ne4ebHN PacTeHus U TEXHWA BOAHW U3BNEUM, BaXHa PONsA B
NPOSIBEHOTO TEPANEeBTUYHO ASHCTBUE UrPanT ONPEAENEHN MUKDOENEMEHTH [13].No
NnpUHUMN MUKDOBNEMEHTUTE MOrar Aa Cce Hamupai B UB bpP33aHO CbCTOAHWE (xomnnex-
CHO CBBP3aHN UNW OPraHNYHO CBBbP3aHN) UNK B CbCTOAHME Ha CBOBOAHW MeTarnHu
OHM (aKBOMOHN)[8,9]. MaHraHbT e eanH OT eCeHLManHNTE MUKPOENEMEHTH, KOUTO
ce HabaBs OT OpraHuM3mMa 4pe3 xpaHara, Boaara ¥ HanuTKuTe, BKIYMTENHO U OT
BOAHWTE U3BNELM, NPUroTBEHU OT Ne4ebHu pacTeHus. CuuTa ce, Ye fHEeBHAaTa HyX-
[a 3a OpraHnama ot Hero e ot 2 o 5 mg [2,6]. B Brnrapus ce uanonssat okono 800
BuAa nevebHum pacTerus, kaTo 250 T Tax MoraT Aa ce HaMepAaT B BUNKOBUTE anTeku
1 Mara3vhu. 3@ HAKOW OT TAX UMa AaHHW 3a CbAbPXKAHUETO Ha MaHraH [10, 11, 12].
3a no-ronaMarta 4acT OT Te3u PacTeHUs B nuTepaTtypara NMNCBaT AaHHK 3a Cbabp-
XAHWETO Ha MaHraH, KOETO e NPeyKa, ako e Heobxoaumo Aa 6bae U34YMcneH TONHO
JOHEBHWS Npuem oT Tosu enemeHT. ToBa Ce OTHACR M 3a pacTeHunTa. KouTo baxa

186 Hayu4Ha KoHbepeHuus ¢ mexayHapoaHo yuactue - Ctapa 3aropa 2004
T4 4.1 KneTbyHa ¥ monekynapHa 6ruonorvs u Mukpobuonorms. ®uanonorms 1 hapmakonorvs.

68.Ctpawummpos [, b. Pycea, A. AumutpoBa. CbabpXKaHNe HAa MaHraH B HAKOM
XpaHUTENHW NPOAYKTU OT pactuteneH npousxod. COopHuK ¢ matepuanu ot V

MexxgyHapogeH cumnosmym “Ekonorust — yctonymeo passutne” Bpaua 2004;147-
151.



CbABPXAHUE HA MAHTAH B HSIKOW XPAHUTEJIHHU
NPOAYKTH OT PACTUTEJIEH ITPOU3XOA

Heuwo Crpaummipos, Bopsana Pycesa, Auwenus JuMuTposa

PE3IOME llenta Ha HacTosul0TO Npoy4BaHe € Ja Ce OMpeaeny
CHABPKAHUETO HA MAHTaH B HAKOW XPAHWUTENHH TIPOAYKTH OT pacTHTesEH
MPOHU3XOA WHPOKO KOHCYMHPAHH Yy HAc, 3@ KOWTO JIMNCBAT [JAHHH B
NWTEpaTypaTa OT MocnaeaHWTe ToAMHH. OnpenensHeTo Ge U3BBPLIEHO €
KaTaTUTHYEH cnekTpodoToMeTpuueH MeTtol. [lomydeHure pesynrtatu 3a
chAbpKaHue Ha Manran (mg.kg') ca kakto cnenpa: yeppexu nomatH — 2.00
+ 0.05; BuwHn —4.50 £ 0.12 ; nbrewu u mond — 0.60 + 0.02; ouHK,
AUMOHH, MaHaapuHu u noptokanu — 0.50 £ 0.01. Te He ce paznuuasar
3HAYUTEIHO OT CTOIHOCTHTE, MpeACTaBeHH B TAOMMLMTE 3a CbCTaBa Ha
GbArapcKUTE XPaHUTEHH TIPOAYKTH.

Kniouosu oymu: stanea, Xpanumentu npoOyKnu, pacmumenes npou3xoo

XPpaHEeHeTO HMa OMpeaeNAllo BIHsHUE BbPXY 3ApaBeTo, HOPMANHOTO
GH3MYECKO H NCHXMYECKO pPa3BHTHE Ha 4oseka, paboTtocnocobHocTTa H
MPONBIKHTENHOCTTA Ha X#uBOTa My. OCBEH OCHOBHHTE XPaHHTEHH BeLeCTBa
( 6enThbum, MaCTH, BLIVIEXHAPATH ), BHTAMHHH H MUHEPAIHU CO/H, XPAHHTE
CHABPXKAT U HAKOH TOKCHYHH BELLECTBA (MECTHLMIN, TEXKH METANH, TOKCHHH
OT pa3/iH4HO €CTECTBO ), KOWTO ca BpenHHu 3a opraHuama. OOHKHOBEHO B
CbCTaBa Ha XpaHUTEIHHTE NPOAYKTH NMPUCHCTBYBAT CJEAH OT TEKKH METaH,
HO MpPH CHBPEMEHHUS HAYMH HA JXWBOT W NMPOM3BOACTBO, B pe3ynTar Ha
JIOMBJIHHTENHO 3aMbPCABAHE OT MPOMMIUNIEHOCTTA H TPAHCHOPTA, TAXHOTO
KOJIHYECTBO CE YBEAHYaBa H TOBA MOXe /a OKaxe HebnaronpuaTHo
Bb3/eHCTBUE BBPXY 3apaseTo [7,8,15 ].

MaHrausT € eceHuuaneH MHKPOEIEMEHT, KOHTO HMa 3HauYeHHe 3a
HOPMAJIHOTO NMPOTHYAHE HA HAKOW OMOXMMHYHM peakund. MaHraHoBure
METaJIOEH3WMHU ca apruHasa, nupyeaTkapbokcunasara, ryTaMHHCHHTeTa3a
M MaHIaHOBa CYNEepPOKCHIAMCMYTa3a, KOSTO y4acTBa B aHTMOKCHAAHTHATa
3aluMTa OT peakTHBHuTe dopmu Ha Kucnopoza. OprawusmbT cH Habass
MaHraH 4pe3 XpaHara, Bojara H HanuTkuTe, Bhnpeku ye, curypHa HopMma 3a
Ge3omaceH JIHEBEH NpuUeM Ha MaHraH Bee otle He e rpueta ot C30, cuuTace,
4e QHEBHUTE HYXXAH Ha OPraHH3Ma OT TO3H MHKPOESNEMEHT ca oF2 105 mg
RIS

ITpy manraxos aecuuuT ce HabMOAABAT CMYLIEHHA B MPOLECHTE Ha
pactex, GopMHpaHe Ha CKesleTa K PeNnpOoaYKTHBHATA (yHKLHS, a IPH MOBULUEH
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69.Ctpawumupos [1, K. Llades, A. AumutpoBa. CbabpKaHMe Ha MaHraH B HSKOMU
ne4yebHN pacTteHna n B NonyyYyeHu OT Tsx BogHM uasneum (Il yact). CH6opHUK C
mMaTtepuanu ot V MexayHapoaeH cumnosnym “Ekornorma — yctonymeo passutue”
Bpaua. 2004;152-156.



‘ChAbPKAHKE HA MAHTAH B HAKOH JIEY ESHH
PACTEHUS M B MOJYUEHN CT TSX BOAHH M3BIELH

Jlenio CTpawnniipor, Kaveu Llaves, Aneais JLiiMnTpoBa

The aim of this investigation was to determine the contents of manganese
in some medicinal plants and their water extracts which are consumed by
many people. The determination was performed by a catalytic
spectrophotometric method. The results for manganese contents in medicinal
plants (g ¢') and their water extracts (ug ml) were as follows: seeds of
horse chestmut 81.0 = 1.8, 0.210 £ 0.006: fruits of cornel 47.0 = 1.3, 0270 £

0.007:

seeds of quince 32.0 0.8, 0.080 = 0.001: blossom of elder 38.2 £ 0.9,
0.150 + 0.004. . ~

Key words: manganese, medicinal plants, water extracts,

YBOJ

B nocaeaHo speme ce HadiioaaBa 3acHacH MHTePeC KbM neyebHuTE
pacreniis, KoHTo BCC NOBCYC Hamupar MACTO B npoqnmamncma 1L JICUCHIETO
ua peua 3a601a8aniin, GHAO CAMOCTORTEAHO, OI0 KITO JONBAHEHIE KLM
KOHBEHUOHANHATA Tepania. Haii-4ecTo feuedHITE pacTeHing ce H3noassar
noa doparara Ha NPHIOTBEHI OT TAX BOIIN H3BELI NPI craiiHa TemnepaTypa
MAH NpH BHCOKA Tenneparypa (oTeapH sanapkn)[1.3). TaxuoTo aeicTone ¢
NPHYIHEHO He CaMO OT €AHO MHAHBHAYANHO BEWECTEO, d OT KOMM.exc
CHEAMHEHIIS, BCKO OT KOHTO CbC cneun(iitiHa XHMHUH [1PHPOAA i OTHACAHNA
[5,7). Hanocaeank 6e 143ka3aHO NPeaNoNOKEHNETO. HEC Npit pcanua JevcOHH
PACTEHNSA H TEXHH BOAIH H3BJELUL. BAXKHA PONS B NPOABEHOTO TEPANEBTHHO
neficTeHe NrpasT onpeaencHn MikpoesemenTi | 13]. o npuHunn
MMKPOCJIEMEHTHTE MOTAT 112 C€ HAMHPAT B CBLP3ANO ChCOAHIE (KOMMNEKCHO
CBBP3alit 111 OPraHIMHO CBbLP3aHIT) I B CLCTOAHNE Ha cB0oGOAHI METANHH
fjons (akBoiionn)[8.9]. MaHrannT € eAlH O ECCHILHANRITE MHKPOEIEMEHTH,
KoiTO ce HaGaBA OT OpraHu3nMa Ype3 XpaHara, BONATAa W HAMHTKHTE,
BKIIOYHTENHO H OT BOAHIITE H3BIELH, NPHIOTBEHI OT Ne4eOHH PacTEeHHA.
CuywTa ce, 4e AHeBHATA HYKIa 32 OPraHu3Ma OT Hero e oT 2 40 5 mg [2,6).B
Buarapus ce u3non3sar okosno 800 Buaa euedH pacTeiii, Kato 250 or TaX
MOPaT 1a Ce HaMepAT B GUIKOBHTE anTEKN U Mara3iti. 3a HAKOH OT TAX HMd
naHHu 32 ChLAbPKAHKeTO Ha Mawrad [10, 11, 12]. 3a no-ronamara 4act OT
Te3H PacTeHHA B INTEPATYpATa AMNCBAT NAHHH 32 CHALDIKAHUETO Ha MaHrad,
KOETO € Mpeuka, KOraTo ¢ HeoGXoAMMO Aa ObAe H3HHCACH TOUHO JIHCBHHA
npuem o1 To31 eneMeHT. ToBa ce OTHAcA 1 32 PaCTEHHATA. KOUTO Haxa 130panH
3a 0BeKTH Ha HACTOAWOTO npoyusaxe. Herosara uen Oc aa ce onpejent
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70.Mangypcka A, O. MeHguuesa, I'. CtaspesBa, M. Muxannosa, A. umuTtposa, [1.
XpuctoBa. Hawwumar onuT OT BbBEAEHOTO (pakynTaTMBHO OOyyYeHue no
xomMeonaTust Ha cTygeHTu-meamum. CO6opHuK ot goknaau ot KObunenHa HaydHa
cecus “130 rogmnHn oT AnpunckoTo BbcTaHue” 2006;378-381.



HAIIHUAT ONUT OT BLBE/IEHOTO ®AKYJITATHBHO
OBYYEHME IO XOMEONATHS HA CTYAEHTH-MEAUIIH

A. M. Mannypexa, 1. A. Xpnerosa, 1. JA. Menauuesa, I'. L. Crappesa, M. I
Muxaiinosa, A. A. JInmutposa
Meguumicku paxyarer, MenUHHCKH yuusepeureT-TInesen

XoMeonaTHaTa e TepaneBTHYEH MeTo/, 6a3Hpan Ha HHAMBHIAYATHHA NOAXO,
npuUHOMNa Ha TogobueTo W Oe3kpaifHO MankuTe paspexaanmus. Mmero i
NPOM3XOK/IA OT FPBLKH E3UK: homeos — nonoGex u pathos — Gonecr. Tosa ¢
Tepanus, Npu KosTo Ha GoNHus ce HA3HAUABAT MAIKH, MIH Ge3kpaiiHo ManKK
03K OT BEIIECTBO, KOETO NIPHETO TIPH 34paB YOBEK B H3MEPHMH KOIHYCCTBA omn
npeAn3BHKAN0 CHMITOMH, nono6uu Ha Tesu, y Gonaus [1 ,7,9,10,11,12].

B MHOro cTpany 1o caeta (®paiums, BeanxoGputauns, benrus, I'epmanns 4
Ap.) T HABIM3a KaTO TEpaNeBTMYeH METOA ¥ MEMUAHCKA KOHLIENUUS B
knuEMyHaTa npakthka [2,3,4,5], KaTo XOMCOMATHUHHTC nekapcrea  ce
peuMBypCHPAT OT 3APABHOOCHTYPUTETHHTE KACH 1 donaoBE.

Ilpes 1994 rox. na Tlerus Mexaysapoaes Kourpec Ha CpertosHata
Menuuuncka Xomeonarnina Opranusauus, CheToan ce B [Tapuk, ohuumaneH
npencarasuten Ha C30, onpeiens XOMeOonaTHiTa, karo npu3BaHa aa Jaje cBos
I 3a TIOCTHraHe Ha HHMLHATHBATA Ha C30 «3npase 3a Benukmy. C30
npenoppuBa HA BCHUKM CTpaHH B CBETA Ja YCBOAT M H3TON3BAT TO3H
TepaneBTHYEH METO, KOHTO HMa AKOHOMMUECKH npenumeTsa [6].

JlHec TpenoAaBaHETo TO XOMEOnaTHA ¢ BIUNOHEHO B nporpamuire 3a
ClIeJUTHIVIOMHA KBANH(HKALMS Ha JIeKap, (apMalcesTH i CTOMATONO3M, KAKTO W
Kato (aKyNTaTMBHA MMCUMIIMHA B PEAHLA MPECTHKHU YHHBEPCUTCTH W
MeMuUECKH obpasosatenty nenTpose [8].

B Bwarapus or 1995 r. ce OCHUICCTBABA CNCLIMIIOMHO MEAWIMHCKO
oOyueHHe Ha MeTULH Ype3 KypcoBe, oprany3upann oT Llentbp 3a obyucHue u
pa3zBMTHE HAa XOMEOTIATHATA (LIOPX) B Codus, [Liosaus 1 Bapua.

XoMeonaTHHHUTE eKaPCTBa Ca paspenieHy 3a ynotpeba ¥ perucTpupanu or
MAJI npes suyapu 1996 roa [1].

HapacTBalMsT UHTEPEC KbM XOMEONaTHATa B CTpaHata KOHKPETHO Cpeil
cryaentnTe oT Ilnesen ¢ exna OT MPUYMHHTE B [porpamara Ha MearuuHeKi
Vuusepenter Ja Obae  BKIOHYEH (pakynTaTHBEH JIEKIHOHEH  Kype 1o
XOMEOIaTHA.

LEJIUTE 1a npoy4BaHeTo ca:

1. OueHKa Ha pe3y/ATaTTe OT NLPBHA B CTpaHaTa (hakyaraTuBeH Kype no
XOMeOonaTHs, Mpose/ieH B MeuUMHCKH YHHBEPCHTET - IP. TIneBeH rpe3 3MMHUs
cemecTbp Ha 2004-2005 yuebna roauna.
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71.PyceBa b, K. Laves, I1. Jlaneea, [1. Ctpawumupos, B. MNeTkosa, K. Mytacumes,

A. On MUTpOBa. rJ'IyTaTMOHI'IepOKCVI,D,a3Ha adKTMBHOCT MNpWU  CNOHTAHHO-

XvnepTeH3nBHM nnbxoBe (SHR) Ha gueTa C pasnUYHO CbAbpXaHMe Ha CerneH.

COopHMK OT HayyHa KOHdbepeHuus ¢ MexayHapoaHo yyactue. Ctapa 3aropa
2006;4:95-98.



FMYTATUOH NEPOKCUOA3HA AKTUBHOCT NPy CIMNOHTAK-
HO-XUMNEPTEH3UBHU NTbXOBE HA AWETA C PA3NUYHO
CBABPXAHUE HA CENEH

BopsaHna Pycesa, Kamen Uayes*, Masnuua Nanesa,

AeHko Crpawumupos, BaneHtuna MerkoBa,

KoHcTaHTuH MyTacbumes, Avenus OvmuTposa

Meduyurcku Yuusepcumem-nesen, Meduyurexu harkynmem,5
800 2p. lMnesew, P bvnzapus

* Meduyurcku YHueepcumem- Coghus, Meduyurcky akynmem,
14312p. Coghus, P5 bneapus

GLUTATHIONE PEROXIDASE ACTIVITY IN SPONTANEOUSLY
HYPERTENSIVE RATS, UNDER DIET OF DIFFERENT CON-
TENT OF SELENIUM

Boryana Ruseva, Kamen Tzatchev', Pavlina Laleva,

Denko Strashimirov,Valentina Petkova, Konstantin Mutaftchiev,
Anelya Dimitrova

Medical University - Pleven, Medical Faculty, 5800 Pleven, Bulgaria
“Medical University - Sofia, Medical Faculty, 1431 Sofia, Bulgaria

ABSTRACT

The aim of this study is to investigate the glutathione peroxidase (GPx) activity of whole
blood in spontaneously hypertensive rats (SHR) under diet with different content of selenium
(Se). 43 male SHR are used, separated into 3 groups: low Se diet, diet with selenium
supplementation, normal Se diet. 9 male nomotensive Wistar are used as control group.

The results of serum Se concentration oflow Se diet SHR are significantly lower
than those of the other groups. We establish lower GPx activity of SHR (725+200U/
gHb), compared to Wistar rats (1028+341U/g Hb), under same diet (p=0.02).

Key words: selenium, glutathione peroxidase activity, SHR

3aB1CH OT chopmaTa u KOHUeHTpauusiTa My 8 xpaHata. ABcopbumaTa Ha cenena kato
CeneHuT e Hag 80%, a kaTo ceneHoOMeTUOHMH unu ceneHar Hag 90%. Ekcnepumen-
TanHo @ yCTaHOBEHO, Ye aueTa che CvAvpxanue 0,1 ug cenen/ g xpama e Aocra-
ThUHa 3@ HOPManeH PacTexX 1 PenpPOAYKUMSA Ha BCHY KU Buaose 6ozainHmuum/1, 13/,

OTkpy1TY Ca 6 U30eH3UMA Ha rNyTaTMOHNepOKCHAa3aTa, yHacTBawm B aHTUOK-
CMAAHTHATa 3awmnTa Ha opranuama. /1/, BuonoruyHara pons Ha CenexHonpoTenHuTe
npv bosaitHuuuTe e cebpaana ¢ onTumanHara eHgoKPUHHA U UMYHHa yHKUMS, npe-
BEHLWA OT CbpAEYHO-CHAOBM 1 pakosy 3abonsBanna /1,2,3/,

UenTa Ha HactosiweTo N3CneaBate e na ycraHoBM MMa v NPOMEHY B aKTyB-

MesxayHapogHa Hay4Ha koHdepeHuus - CTapa 3aropa 2006 95
T. 4 XymaHHa meguumHa

72.PyceBa b, . Ctpawwnmupos, . NNanesa, K. Llayes, B. lNeTkoBa, K. Mytacuues,
A. OumuTposa. JlunugeH npodmn npu nnbxoBe Wistar Ha gneta C pasnnyHoO
cbAbpxaHue Ha ceneH. COOPHUK OT HayyHa KOHMEepeHUUs C MexayHapoOHO

yyacTtue. Ctapa 3aropa 2006;4:90-94.



NUNUWAOEH NPO®UI NPU NNTBXOBE WISTAR HA
AWETA C PA3NTUYHO CbOBbPXAHUE HA CENEH

BopsiHa Pycesa, [ledko CTpawumupos, MNasnuHa Manesa,

Kamen Uayes®, Banentuna Metkosa, KoHctanTtun Mytaduues,
Anenusa Qumutposa

Meduyurcku Yrusepcumem-lnesen, Meduiutcku ghakynmern, 5800 2p. Mne-
eeH, P Burizapus

* Meduyurcku Yrueepcumem- Coghus ,Meduuuncku chakynmem. 1431 2p. Co-
us, P Bvnaapus

LIPID PROFILE OF WISTAR RATS, UNDER DIET OF DIFFER-
ENT CONTENT OF SELENIUM

Boryana Ruseva, Denko Strashimirov, Paviina Laleva, Kamen Tzatchev',
Valentina Petkova, Konstantin Mutaftchiev, Anelya Dimitrova

Medical University - Pleven, Medical Faculty, 5800 Pleven, Bulgaria

*Medical University - Sofia, Medical Faculty. 1431 Sofia, Bulgaria

ABSTRACT

The aim of this study is to investigate the influence of selenium (Se) uptake on
the indicators of lipid profile in Wistar rats. 36 male Wistar rats, separated inte 3
groups, were used: 1- low Se diet, 2- supplementation with Se, 3- narmal Se diet.

Serum Se concentration is the lowest in Wistar with low Se uptake. The rats
with low Se uptake have significantly higher LDL- cholesterol concentration. Serum
triglycerids and HDL-cholesterol concentrations are higher in Wistar rats with Se
supplementation. than those of the other groups (p=0.001).

Different selenium uptake changes the lipid profile indicators.

Key words: selenium, Wistar, lipid profile

KucnopoasT e Bipagukan 1 iMa TeRAeHUNS 08 00Dpasysa TOXCHYHM peaKTusHi
KWCACPOAHU BMROBE KATO: XMAPOKCUNEH panukan, Cynepokeua U B0A0pOAEH NEpOk-
Cua, KOUTO yBpexaaT npoTenHnTe, [HK, nonvHeHacuTeHnTe NN Ha KNETBLYHATA
MemBpana v Apyrv KNeTbHHM KOMNOHEHTH. Korato NnpoayKUMATAE Ha TE3u PeakTHBHM
thopMK Ha KUCNIOPoAA € No-Gbp3a OT TAXHOTO CTCTPAHRBAHE C& NOMYYIBE OKCUAAT -
BEH CTPEC. KNeTKHTe UMAT 3alLMTHW MEXAHWaMK, KOWTO ri IPSANadsaT oT yBDeXaa-
LLOTO AENCTEME HA PEAKTUBHUTE (DOPMU Ha KUCNOPOAA. CyNEpOKSHARUTIYTaaTa 06R3-
BPEXOa CYNEPOKCHAA, @ KaTanasata v My TaTUOHNE DOKCUAA3aTA — BOICDOAH IR -
POKCUA ¥ NUNUGHUTE NepoxkcHau. Mpy HaManeHa akTUBKOCT Ha TE3M BHIUMHM CHCTEM
ce nonyyasa AucBanakC Ha aHTUOKCUAGHTHUA CTATyYC, KOBTO & NPUYUHA 33 HRKOMW
3atonaeaHus. OBUKHOBEHO TOBA CE HaBRAasa NPW HEAOCTATBYEH BHOC HA LIMHK
CENeH, KOGUTO BNU3AT B CbCTAB8A HA GHTUOKCUASHTHUTE METaNoeH3MN (5,11),

CenensT € eceHUManer MUKPOSNEMEHT. TOA BN13a 8 CLCTERA Ha 8H3uMa ray-
T8TUOHNEepoKCcMaasda, KOMTO 3aeaHo C Vit E, kaTanalaTta v cynepokenaancmyTalata
C2 KOMNOHEHTH Ha aHTUOKCUAAHTHATA 3aWMUTHA CHCTEME Ha oprasuama, CenexsT
NOCTLNBE B OPraHu3Ma OCHOBHO C xpaHaTta. KONMYECTBOTO CeneH, Ha pasnonoxs-
HWe 38 aCMMINALMS OT ThKaHUTE 3aBUCH OT (hOpMaTa 1 KOHLSHTPAUNATE MY B Xpaxa-
Ta. ABcopbuunsTa Ha ceneHa kaTo CceneHut e Haa 80%, a Kato CeneroMeTHORMH Uy
ceneHar Hag 90%.PeaopBunsTa My B raCTDOMHTECTHHANHUA TPAKT HE € NOANOKEHa

90 MexayrapoaHa Hay4Ha KoH@epeHuws - CTapa 3aropa 2006
T. 4 XyManHa mMeauuuKa

73.AnmuTtposa A, [1. Ctpawummpos, M. AtaHacoBa, M. Neopruesa, Ct. bangaHos.
AHTU AGE,S aHTuTena npu SHR noanoxeHun Ha umHkoBu guetun. COOopHMK OT
poknaau ot VIl HaunoHaneH KoHrpec no xpaHeHe ¢ MexayHapoaHo yvactue, 17-
19 Man 2007 MLY “@p. XK. Kiopn”. HaykaTa 3a xpaHeHe npeq HOBM Bb3MOXHOCTHU

n npegussukartesncrea. 2007;14-15.



14 AHTWN AGE,S AHTUTEAA NMPW CNOHTAHHO XWNEPTEH3NBHW NABXOBE NOANOXKEHWN HA LLWHKOBY AWNETH

A. OumumpoBa*, O. CmpawumupoB*, M. AmanacoBa*,

M.leopzueBa**, Cm.BaugaHoB**
*Kamegpa ,Buonozus u namoaoeuuHa pusuonozus” - MY, MaeBeH
**LleHmbp no kAuHuuHa umyHoAozus Mpoekm “Elastage’™ YMBAA “[-p CmpaHcku”, MaeBex

Peslome: EgHa om cvBpemeHHUMe meopuu 3a cmapeeHemo nocmyAupa, 4e BvapacmoBo-saBucumume
NPOMEHU Ce UuHgyuupam om cbBmecmHomo gedcmBue Ha peakmuBHume dopmu Ha kucaopoga u He-
€H3UMHOMO 2AukupaHe Ha npomeuHume.

Llea: N3acHaBaHe poaama Ha uuHkoBama gobaBka 3a HEEH3UMHOMO 2AukupaHe Ha npomeuHume.
Mamepuaau u memogu: M3caegBaHu ca cepymu Ha gBymeceuru CcnoHMaHHO-XuNepMeH3UBHU NAbxoBe
(SHR) u uemupumMeceuHu SHR, pasgenreHu Ha gBe ezpynu: nopBa 2pyna (', Zn 40 mg/kg guema-KkoH-
mpoaHa) u Bmopa z2pyna (T2, ¢ Zn 160 mg/kg guema-cynaemermauud). Ha Haszama Ha ocHoBHumMe
npuHuunu Ha ELISA e paspabomer memog 3a onpegeaaHe Ha aHmu AGE,S anmumena 8 cepymu Ha
nAbXxoBe.

Peayamamu: YcmaHoBeHu ca caegHume ekcmuHuuu: 3a gB8ymeceurume -0.160=0.48, 3a [1-0.624+0.64
u M2-0.350+0.80. Ha mo3u eman om npoyuBaHemo ce HabAlogaBa cueHudukaHmHo (p<0.05) HamanABa-
He Ha mumbvpa Ha aHmu AGE,S aHmumeaa npu uuHkoBa cynaemernmauus. MNpegcmou koauuecmBeHo
onpegeAsHe Ha npomeHeHume 2aukupaHu goa2o >kuBeewume CbeguHUMEAHO-MbKaHHU NPOMEeUHU Ha
uscAegBaHume >kuBomHu.

M3Bogu: CugHudukaHmMHOMO HaMaAreHue Ha mumbpa Ha aHmu AGE,S aHmumeaa npu uuHkoBa cynae-
MeHmauus go usBecmHa cmeneH usacHABa poaama Ha uuHka kamo dakmop 3a HamanaBaHe Ha okcu-
gamuBHua cmpec npu SHR.

THE EFFECT OF ZINC DIETS ON ANTI AGE,S ANTIBODIES OF SPONTANEOUSLY HYPERTENSIVE RATS

A. Dimitrova*, D. Strashimirov*, M. Atanasova*,

M. Georgieva**, St. Baydanoff**
*Department of Biology and Pathophysiology - MU Pleven **University Hospital, Project “Elastage™ Pleven

Abstract: Oxidative stress and non-enzymatic glycation of proteins are one of the most important
pathogenetic factors in the development of aging. Object: Investigation of the role of Zn supplementation
in process non-enzymatic glycation of proteins in SHR.

Methods: We examined the sera of SHR (2 months after birth) and sera of SHR (4 months after ‘birth)
feeding with different Zn containing diets (diet 1, G1-40 Zn/kg lab chow and diet 2, G2-160 Zn/kg lab
chow). The diets were introduced at the beginning of the development of hypertension and the animals
were fed for 8 weeks. Atomic-absorption spectrometry was used to determine Zn and Cu concentrations
in the rat sera. Anti-AGE,s antibodies were investigated via method based on the main principles of direct
ELISA.

Results: We found the results of extinctions: 2 months after birth-0.160+0.48, G1 - 0.624+0.64, G2-
0.350+0.80. At this stage of investigation it was established significant decrease of anti-AGE’s antibodies
in SHR with Zn supplementation.

Conclusions: We conclude that zinc supplementation affects the serum oxidative status and decreases
significantly anti-AGE,s antibodies is SHR.

EgHa om cvBpemeHHUmMeE meopuu 3a cmapeeHemo nocmy-
Aupa, ue BoapacmoBo-zaBucumume NnpoMeHu ce uHgyuupam
om cvBmecmHomo geucmBue Ha peakmuBHume dopmu Ha
kucaopoga u HeeH3uMHOmMO 2AukupaHe Ha npomeuHume
(5). Npu dpopmupaHe Ha AGE's npomeuHume npomMeHAm aH-
muzeHHama cu cmpykmypa, m.e. ¢opmupam ce HoBu enu-
monu, kKoumo ce pa3yumam Om uUMyHHama cucmema kamo
He cBou (non-self).

MNMamozeHemuuHa POAS HAa HEEH3UMHOMO 2AukupaHe

HeenaumHomo cBuvp3BaHe Ha ealokozama koM AusuHoBume
ocmambuu Ha Beamvuume Bogu go dopmupaHe Ha schifi-
6a3zu u amadori-npogykmu. KecHume npogykmu Ha 2Auku-
paHe ce obpasyBam upes no-HamambluiHa mpaHcpopmauus
Ha amadori-npogykmume. Te3u npoMeHu ca Heobpamumu
nopagu obpasyBaHe Ha Bompe- u mexgymonekyaHu kpoc-

74. OnmutpoBa A, [1. Ctpawwvmupos, T. betoBa, A. Pycesa, M. Anoctonosa.
MpomeHun B ekcnpecuata Ha Cu/ZnSOD B aopTaTa 1 MMokapaa Ha SHR nnbxoBe
npu umHkoBu gmetn. COopHuk oT goknaam ot VIII HauuoHaneH koHrpec no
XpaHeHe C MexayHapogHo ydactue, 17-19 Mawm 2007 MAOY “d©p. XK. Kopwu”.

HaykaTa 3a xpaHeHe npea HOBM Bb3MOXHOCTU U npeaussukatencrsa. 2007;16-
17.



16 NPOMEHW B EKCNPECWA HA MEAHO-LWHKOBATA CYNEPOKCMAAUCMYTA3A
B AOPTATA N MUOKAPOA HA SHR NMAbXOBE NPW LWHKOBU ANETWA

A. OumumpoBa'., 1. CmpawumupoB’, T. BemoBa?, A. PyceBa®, M. AnocmonoBa*
'Kamegpa .Buorozua u namoaozuuHa dpuauorozus - MY MaeBeH, Boazapus; *Kamegpa ,O6wa u kauHuuHa namoaoausr”
— MY NaeBeH, Boazapus; *LleHmpaaHa kauHuuHa nabopamopus” Ha YMBAA - MaeBer EAQ, Boazapus: “YiHecmumym no
monekyaspHa 6uonoeus - BAH Codusr, Beazapua

Peslome: Lleama Ha Hacmosawemo uscregBaHe e ga ce npocaegu BauaHuemo Ha uuHka Bopxy ekcnpe-
cusma Ha MegHo-uuHkoBama cynepokcugguamymasa (Cu/ZnSOD) B8 aopmama u muokapga Ha CnoH-
maHHO xunepmeHa3uBHu nAbxoBe (SHR). XKuBomHume ca pasgeAeHu Ha mpu 2pynu Ha guemu C pas-
AUYHO CbgbpykaHue Ha uuHk: (40 mg/kg guema - koHmpoaxa, 100 mg/kg u 160 mg/kg). Ekcnpecuama
Ha Cu/ZnSOD B8 aopmama u Muokapga € onpegeAeHa UMyHOXUCmOoxXumuuHo ¢ peakmuBu Ha DAKO u
Santa Cruz. CogbprkaHuemo Ha uurk BvB dypakume u cepymMHOmo HUBO Ha uuHka e onpegeAeHo ¢
amomHoabcopbuuoHeH cnekmpodomomempuyeH memog.

YemaroBu ce, ue Cu/ZnSOD ce ekcnpecupa ocHoBHO B aaagkomyckyaHume kaemku Ha cbgoBama
cmeHa, a B8 eHgomena ekcnpecusma e no-caabo usaBeHa. B muokapga eHsumobm ce ekcnpecupa 8
kapguomMuouumuMe U UHMepcmuuuaaHume cogoBe. Mpu SHR, nogaokeHu Ha guemu C uuHkoBa cy-
nAeMeHmMauus ce ycmanoBu cuzHudpukasmuo yBeauuaBaHe ekcnpecusma Ha Cu/ZnSOD 8 aopmama u
muokapga u no-Hucku cCmodHOCMU Ha apmepuaAHOmMo HaAdzaHe cnpAMo koHmpoAHama gpyna (p<0.05).
Peayamamume nokasBam, ue ekcnpecuama Ha Cu/ZnSOD ce npomera B 3aBucumocm om uuHkoBama
guema kamo uuHkoBama cynaemermauua noBuwaBa gocmoBepHo ekcnpecusma Ha eHauma 8 aopma-
ma u muokapga Ha SHR.

ZINC DIETS AND EXPRESSIONAL CHANGES OF COPPER/ZINC SYPEROXIDE DISMUTASE
IN AORTA AND MIOCARD OF SPONTANEOUSLY HYPERTENSIVE RATS

A. Dimitrova', D. Strashimirov', T. Betova?, A. Russeva®, M. Apostolova*
'Dept.of Pathophysiology, MU, Pleven, Bulgaria; 2Dept.of Pathoanatomy, MU, Pleven, Bulgaria;
3Dept.of Clinical Lab., MU, Pleven, Bulgaria; ‘Lab Med & Biol Res, BAS, Sofia, Bulgaria.

Abstract: The aim of the present study was to examine the effects of feeding different Zn containing diets
(40, 100, 160 mg Zn/kg lab chow) on the expression of Cu/ZnSOD in aorta and myocard of spontaneously
hypertensive rats (SHR). Cu/ZnSOD expression was analyzed by immunohistochemistry (Santa Cruz
Biotechnology and DAKO reactive). Atomic-absorption spectrometry was used to determine Zn and Cu
in the rat sera. Cu/ZnSOD was expressed mainly in medial smooth muscle cells in aorta. Cu/ZnSOD
had only weak immunoreactivity in the endothelium. In the group with zinc supplementation (160 mg
Zn/kg lab chow) Cu/ZnSOD staining was more enhanced than on the control group with Zn diet (40
mg/kg lab chow). In the myocard Cu/ZnSOD was expressed in the cardiomyocytes and it had a weak
immunoreactivity in interstitial arterial vessels. The expression of Cu/ZnSOD is changed depending on
Zn content in the diet. Zinc supplementation significantly increased the expression of Cu/ZnSOD in aorta
and myocard of SHR.

Pegykuuama Ha aHmuokcugaHmHus nomeHuyuaA Ha cbgoBa-
ma cmeHa e BakeH pakmop B namozeHesama Ha CopgeuHo-
covgoBume 3aboaaBaHus u npomaxHama B8 akmuBHocmma Ha
aHmuokcugaHmHume eH3umMu Mmoxke ga Bause Bobpxy pasBu-
muemo Ha apmepuaAHama xunepmoHus u amepockaeposa-
ma. Ekcnpecuama Ha agxe3uoHHU mMonekyAau kamo cbgoBa-
ma agxe3uoHHa monekyaa (VCAM-1) u BompekaemvuHama
agxe3uoHHa moaekyaa-1 (ICAM-1) B eHgomeaHume kaemku
e egHa om Hal-paHHUMe NamoAOZUUYHU NPOMEHU NPU ame-
pockaepozama (6), koamo moxke ga goBege go yBeauuaBa-
He agxe3usma Ha aeBkouumu kbm eHgomeaa Ha cbgoBama

cmena. NoBuweHama ekcnpecuA Ha uUMoO3oAHama MegHo-
uuHkoBa cynepokcuggucmymasa (Cu/ZnSOD) HamanaBa
TNF -ungyuupaHama ekcnpecus Ha VCAM-1 and ICAM-1 u
HamanaBa TNF -uHgyuupaHama agxesus Ha AeBkouumu 8 yo-
Bewku eHgomenaHu kaemku (8). TG kamo aeBkouumHama
agxesus e kalouoB momeHm B namozeHesama Ha amepoc-
kaepo3ama. cynepokcuggucmMymasume umam HeuscaegBaH
nomeHuuan B aeueHuemo Ha covpgedHo-cbgoBume 3abons-
BaHus. a uuHkbm kamo kodpakmop Ha Cu/ZnSOD uepae 3Ha-
yumeaHa poas B sawumama om okcugamuBeH cmpec (5)

Lleanma Ha nwacmoswemo uscaegBaxHe e ga ce npocaegu

75.JlTakoBa E, I'. KpbcteBa, A. OumutpoBa, b. Pycesa, [1. Ctpawummnpos, K.
MyTtadunes. [paBUMETPUYHN NPOMEHU B MBXKUTE PENPOAYKTUBHW OpraHun Ha
CMOHTAHHO XUNEPTEH3MBHU MITbXOBE — BIMSIHUE HA UMHK U ceneH. COopHMK OT

MexayHapogHa Hay4YHa koHdepeHuusa. Ct. 3aropa 2007;7:251-255.
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GRAVIMETRIC CHANGES IN MALE REPRODUCTIVE
ORGANS OF SPONTANEOUSLY HYPERTENSIVE RATS -
EFFECTS OF ZINC AND SELENIUM

Emilia Lakova, Genka Krasteva*, Anelia Dimitrova, Boryana
Russeva*, Denko Strashimirov, Konstantin Mutaftchiev
Department of Biology and Pathophysiology, Department of Pharma-
cology and Physiology™
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E-mail: elakova@yahoo.co.uk

ABSTRACT

Male spontaneously hypertensive rats fed a standart diet containing zinc
138 mg/kg diet and selenium 0,6 mg/kg diet exibited gain in weight for 8 weeks
significantly less than pair-fed normotensive, age- and sex-matched Wistar rats.

The weights of testis and epididymis (in g/100g body weight) in SHR were
higher than in controls. Neither selenium deficiency (0,05 mg/kg diet), nor zinc
deficiency (50 mg/kg) or zinc supplementation (255 mg/kg diet) affect the
weights of both male reproductive organs. Our results suggest changes in
male reproductive system of SHR unchangeable by zinc and selenium.

Key words: spontaneously hypertensive rats, male sex, reproductive

organs, zinc, selenium.

MHOroBpoMHU enUAEMUONOrMYHU, KNUHUYHA U EKCNEPUMEHTANHN Npo-
y4BaHUA [0KA3BaT NpeapasnoNOKEHUETO Ha MbXKUSA NON KbM 3abonseaHe
OT aprepuanHa xuneptoHus. Mpu MbxeTe YecToTata U TexecTTa Ha xunep-
TOHUSITA € NO-CUNHO U3pa3eHa B CpaBHEHUE C XXeHWUTe B NpemMeHonaysa. Bnu-
AHUETO Ha MBXKUA NOM BbPXY XMNEPTOHUATA € YCTAHOBEHO U NPU XUBOTUH-
Ckv Mogenu Ha 3abonasaHeTo [9]. CNOHTAHHO-XMNEPTEeH3MBHUTE NNMbXOBE
(CXMN) ot nuHusTa OkamoTO-AOKM Ca Hal-aAeKBaTHUS MoJen Ha eceHuuan-
Ha XMNepTOHUA NMpu Yoseka. pu TaX NOBMLIABAHETO Ha apTepUanHoTo Ha-
nAraHe e aHaporeH-3asucumo. GakTbT, Ye KacTpauusTa Ha Mbxkute CXT B

MexayHapoaHa HaydHa koHdepeHuus - Ctapa 3aropa 2007 251
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OKCUOAHTHU U AHTUOKCUOAHTHU EH3UMU B
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OXIDANT AND ANTIOXIDANT ENZUMES IN VESSEL WALL

Anelia Dimitrova, Denko Strashimirov
Department of Biology and Pathophysiology, Medical University - Pleven,
1 Kliment Ohridski str., 5800 Pleven, Bulgaria

ABSTRACT

Oxidative stress is involved in the pathogenesis of endothelial dysfunc-
tion and atherosclerosis. Several enzymes expressed in vascular tissue con-
tribute to production and efficient degradation of reactive oxygen species
and enhanced activity of oxidant enzymes and/or reduced activity of antioxi-
dant enzymes may cause oxidative stress. Various agonists, pathological
conditions and therapeutic intervantions lead to modulated expression and
function of oxidant and antioxidant enzymes, including NAD(P)H oxidase,
endothelial nitric oxide synthase, xanthine oxidase, superoxide dismutases,
catalase, thioredoxin reductase, and glutathione peroxidase. Data from nu-
merous studies underline the importance of dysregulated oxidant and anti-
oxidant enzymes for the development and progression of hypertension and
atherosclerotic disease.

Key words: free radicals, oxidative stress, atherosclerosis, oxidant and

antioxidant enzymes

B cvaoBata creHa ce ekcrnipecupar pasfiuyHi eH3UMU, KOUTO KakTo 0b-
pa3yBar, Taka 1 eduKacHo oTCTpaHsBaT peakTUBHUTE (DOPMM Ha KuCnopoaa
(ROS) u yBenuyeHata akTMBHOCT Ha OKCWAAHTHUTE WWUNU HamaneHaTa ak-
TUBHOCT Ha aHTUOKCMAAHTHWUTE eH3UMWU MoraT [a Npeau3BuKkaT oKCuaaTu-
BeH cTpec. OKCMAATUBHUAT CTPEC BOAW A0 MHOMO KNETbYHU CLBMTHS KaTo
UHaKTMBaUMA Ha a3oTHusa okeua (NO), okenaatueHa Moandukaums Ha JHK u
NpOTenHW, NMNUAHA oKCuaauusa, yeenuyeHa anonto3a Ha CbAOBUTE KNEeTKU,
yBenM4eHa eKCnpecus U akTuBauus Ha pefoKC-4yBCTBUTENHWUTE FEHW, KaTo
Hanp. peuenTtopa 3a oxLDL, aaxe3noHHW MOMEKYnu, XeMOTaKCUYHN hakTo-
pu, Bb3NanUTENHU LUTOKUHM U MaTPUKCHM MeTanonpoTenHasu.

OKCUOAHTHA EH3UMHA CUCTEMA B CbJOBATA CTEHA

NAD(P)H okcudasa

Hait-ronemust natounnk Ha ROS B cbaosata creHa e NAD(P)H okcu-
AasaTa, KOATO ce CbCToU 0T MemBpaHHuTe cybeanHnum gp91phox u p22phox
¥ umTosonHute p67phox, p47phox u GTPase ract (6). Teau cybeguHuuy

MexayHapoaHa HayyHa koHtepeHums - Ctapa 3aropa 2007 283
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BETWEEN THE ABSOLUTE RESTRICTION AND
THE ABSOLUTE FREEDOM
(SOME NORMAL PROHIBITION IN BULGARIAN)

M. Naidova, A. Dimitrova’, M. Todorova
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Medical University, “KI. Ohridski “ str. 1, 5800, Pleven, Bulgaria

ABSTACT

The absolute word order prohibitions are not commented upon in the
grammatical textbooks; these prohibitions are comprehensible for the native
speakers. In definite verbal lexemes in the third person (me, mu, Mu ce),
functioning as a lexico-morphlogical whole with the meaning of psychic and
physical experience in their deep structure preserve elements from their
meaning for person.

We find an explanation to the word order prohibition for the absolute
initial position of these pronominal enclitics as by making an association with
the explication of the idea for the verbal action.

We describe some absolute prohibitions and the advantage use of their
application in the teaching of Bulgarian as a foreign language.

Key words: word order, normative prohibitions, pronominal enclitics

Kakso 3Hauu aa ce rosopu cBo60aHO eanH e3nk? [la He ce samucname
Haj npasunata, unu aa cme csobogHM Aa M Hapylwasame? AKO B NUCMEHa
paboTa Ha GbnrapuH cpewHem copma “ HeTeme” 1 CblyaTa rpeluka Hame-
pUM B TECT Ha uYyXaeHel, caHkuusTa Tpsabea nu aa 6bae eaHa u cbuia?
Mpewkata OT eAuH M Cbly nopsabk nu e? YyxaeHeusT no-6nuso nu e oo
cB060HOTO BflajeeHe Ha eauka, ako Bb3NPOM3BEXaa Macoeata esukosa
npakTVka, UNu € B NNeH Ha rpelHn crepeotuny. dakT e, Ye nogobeH Tvn
ynoTpebu ce Habnioaasat U Ha MHOTO paHeH eran or obydyenueto, 6e3
TOBa Aa O3Ha4YaBa HenpemeHHo Bbp3 Hanpeabk. Tyk MoraT aa ce u3bposT
MHOro npumepu: “sgpactu” 1 “4ao” KbM npenogasaren owe npes nbpsarta
Wnu BTOpaTa cegmuLla OT Kypca 3a HauyuHael, Hanpumep.

Wma, pasbupa ce, 6e3cnopHo yTBbpAEHU CUCTEMU 3@ OLEHKA Ha e3u-

O o i iy = ol R
78.AvmuTtpoBa A, L. Ctounosa, A. Pycesa, [1. Ctpawumnpos, K. LlayeB. CepymHa
KOHUEHTpaumMsa Ha UMHK, Med W CeneH npu naumeHTn ¢ npodecrmoHanHo
obGycnoBeHa BeretaTtMBHa MOMMHEBPONATUS HA TFOPHUTE KpanHWuW. HayyHm
TpyaoBe Ha Cbto3a Ha yyeHute. Cepust b. EcTecTBeHM M XyMaHUTapHU Hayku
Mnoeane 2008;X1:362-366.
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SERUM CONCENTRATION OF ZINC, COPPER AND SELEN IN PATIENTS
WITH OCCUPATIONAL VEGETATIVE POLYNEUROPATHY
OF UPPER LIMBS
Anelia Dimitrova', Irena Stoilova’, A.Russeva’,
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? Department of Hygiene, Medical ecology and Occupational
diseases, Medical University, Pleven
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“ Department of Clinical Laboratory, Medical University, Sofia

Abstract Objectives: The aim of the present study was to estimate serum concentration of zinc
(Zn), copper (Cu) and selenium (Se) in the blood of 11 patients (group 1-G1, mean age 52.45+3.59
years), with occupational vegetative polyneuropathy of upper limbs (OVPUL) and 9 control pa-
tients (control group-G2, mean age 51.5+2.18 years).

Methods: Atomic-absorption spectrometry was used to determine Zn, Cu and Se concentrations in
the rat’s sera.

Results: Our examinations showed that serum concentrations of Se were lower in patients of G1
than control group (p<0.001). There weren’t any differences in serum concentration of Zn and Cu
in all groups.

Conclusions: Our study confirms that serum level of Zn, Cu and Se can be critical nutrients for
maintenance of anti-oxidative events and propose that these trace elements may be important
physiopathologically in occupational vegetative polyneuropathy of upper limbs.

Veox Ilpodecnonanno o6ycnosenata sereratiHa nonunesponatusa (BITHIT) Ha roprure xpaii-
HHULIM Ce NPOsIBSBA C PErHOHaNeH GOJKOB CHHAPOM B AHCTAIHWTE YaCTH HA IOPHHUTE KPaiHMUH,
TEPMOPETY/IaTOPHH, ChAOBOMOTOPHH, HEBPOBACKYIATOPHH M HEBPOAMCTPOodmuHA HapyweHus (1).
BITHIT e 3a6onsBane, K0eTo Ce NPeAM3BUKBA OT CHCTEMHO JWHAMHYHO IPEHANPEXEHHE H MHK-
POTpaBMaTH3alKsA Ha CTPYKTYPHTE Ha pbliete. CTY0BOTO BIHMSAHHE, CHYETAHO C MOBHINEHA BIAX-
HOCT B YCJIOBHSATA Ha TPyJ OKa3BaT 0COOEHO HeGnaronpHsATHO BB3ACHCTBHE M YCIIOXHABAT KIH-
HHYHATa KapTHHa Ha 3a00JIBaHETO.
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EHAOTE/IUHHU U APTEPHUAJIHA XUINIEPTEH3UA

Kpacumup Kocmos, Apmune 'puzopsiH, AHenus Jumumposa
KaTteapa , Pusuosiorusa u naropusnosorusa”,
Paxky/sTeT IO MeJULMHA, MeJULIMHCKM YHUBepCUTET - [Ils1eBeH

I. EngorenuHu M _TexXHuTe narto@uivoJorHuHi_edeKTH BbpX A3JIHYHHTE OpraHv H
CHCTEMH.

1. EngorejsusHu.
Ilpes 1985 r. Hikey u c¢bTp. nyOnukyBar QoK/aa, KOWTO ONMUCBa CHIIECTBYBAHETO HA €H-

JOoTeNeH KOHTpakTuieH (akrop. Bnocnencreue Masashi Yanagisawa u Hiroki Kurihara, 3a-
enHo cke Sadao Kimura m Katsutoshi Goto, 3anouBat paGoTa 1o M30JMpaHETO Ha TOBa Be-
mecTBo. I1pe31988 r. To3u dakTop € ycnemHo npeyrucTeH U MAEHTU(PHULMpaH, KaTO HOB Terl-

THUJ O3Ha4YeH ¢ HaumeHoBanueto - EHJIOTEJIMH, nopaau eHaoTeaHust ¢y npousxon.(l, 2)

sy (L—eu Sar

Met

Duez. 1. Cmpykmypa na ET-1
ET-1 ceappxka 21 AK u 2 pucynduauu Bpe3ku Cysl-CyslS5 u Cys3-Cysl1,
KakTo ¥ xuapododen C-repmunan Trp 21.

Cemeticmeomo na eHoomenuHume GKIIOY8a mMpu U30QPOPpMU, KOUMO C€ O3HAYABAM Kamo
ET-1, ET-2, ET-3, cocmoam ce om 21 amunokuceiunu u cvObpicam no 06e OUCYIPUOHU
6pwu3ku 6 monexyrama cu.(gpue.1) ET-1 e ¢ monekynHo Teryio 2492 D u ce Koaupa OT TeH,
KOWTO ce HamHpa B Xxpomo3oma 6. Kogupamust red Ha ET-2 ce Hamupa B Xxpomo3oma 1. ET-2
chpaAbprka aAee 3amectBaHusi Ha AK n uma 90% xomosioxxkHu nocnengosarennoctu ¢ ET-1. Ko-
aupamuAT reH Ha ET-3 ce Hamupa B xpomo3soma 20. ET-3 cbabprka 1IECT 3aMECTBaHMs Ha
AK un uma 71% xomoso0xHH nocienoBarenHocta ¢ ET-1 u ET-2.

Haii-Ba>kHO 3HaYeHHE OT TPUTE eHaAoTeaHH nenTuaa uma ET-1. (3, 4)
Ennorenuu-1 € HaH-MOIIHHUST Ba30KOHCTPUKTOP OTKPUT nocera. Heroeoro aeiicteue e ot 30

A0 50 mbTH MO-CUJIHO OT TOBa Ha HopaapeHanuHa u anruorensuH 11 (ATII) (5). I'enepupa ce
- 223 -
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B/IMAHUE HA MMPS BBbPXY CbZJOBATA CTEHA

Apmune I'puzopsH, Kpacumup Kocmos, Anenus Jumumposa
Kareapa ,Pu3uosiorusa u natopusuosiorua”, Pakyjarer no MeAMIHHa,
MeaMIMHCKH YHUBepcUTeT - [/ieBeH

Marpukchute metanonporenHazu (MMPs) ca yBennvapaiua ce pamuius ot Zn- u Ca-
ChABPIKAIM €HAONENTHUAA3U CbC CXOAHU (PYHKUMOHAMHU AOMEHHHU M MEXaHU3bM Ha JEHCT-
BHME CBBP3aH C pasrpaxxJlaHe KOMIIOHEHTUTE Ha eKcTpalenynapHus matpukc (ELIM).

CBpbXeKcpecusTa U MoBUIIEHAaTa akTUBHOCT Ha MMPs, kakTo u aucbanaHca Mexay
MMPs u TbkanHuTe UM uHXHOUTOpU (TIMPS) ce HabGmroaaBa NMpH MHOTO (DPU3HOJIOTHYHU U
NaTOJOrMYHM NIPOMEHH, KaTO OPraHHO pa3BUTHE, 3apacTBAHE HAa PaHH, Bb3MNaJIEHHE, OHKOJIO-
'MYHHU 3a00NBaHust ¥ atepockiiepo3sa (1).

INonacTosimeM ca u3BecTHU 0KoJIO 28 paznuunu Buaa MMPs, knacuduumpanu B rpy-
MM CIOpe] BMAAa Ha NPOTEOJUTUYHHS cyOcTpar, koiTO Te pasrpaxaar. CemeilcTBOTO Ha
MMPs Bkatousa: konarenazu (MMP-1,-8 u -13), xenarunazu (MMP-2 u -9), ctpomenuzuum
(MMP-3,-10,-11), marpunusuaun (MMP-7 u -26), tun-memOpanaiu MMPs (MMP-14,-15,-16,-
17 u MMP-23,-24,-25), enamenusunu (MMP-20), meranoenactasu (MMP-12) u apyru
MMPs (MMP-19,-21,-27,-28) (2).

Beuukn MMPs umar cxonHa CTpyKTypa: MpO-TIENTH, KaTaJUTHYEH JOMEWH U
haemopexin kaTto C-TepMUHaJleH JOMEIH, KOWTO OT CBOSI CTPaHa € CBBbP3aH ¢ KaTaJTUTUYHMS
JIOMEWH 4Ype3 rbBKaBa Bpb3ka. MMPs ce cekperupaT B JaTEHTHHU NPpo(OpMH, U3MCKBALLM aK-
THBaLMs 3a NIPEBPBIIAHETO UM B aKTUBHU eH3uMH (3).

Perynauusta na MMPs e u3KI04MTeIHO BaXKHa B 37JpaBaTa ThKaH, ThH KaTo clie]] aK-
TUBMPAHETO MM, MOTAT HAIIBJIHO Ja pa3rpaasiT BCHUYKH €KCTpaleilyjapHu KOMIOHeHTH. Ilo-
pagd Tasd NMpUYMHA, IeMHOCTTAa HAa TE3M €H3MMU CE HaMupa IOoJI CTPOr KOHTPOJ, KOHTO ce
OCBIUECTBABA HA TPYU HUBA: TPAHCKPUIIMS, aKTUBALMSI M CEKPELMsl Ha JIATEHTHH TPOEH3UMHU,
Y MPOTEOJIMTUYHO UHXUOUpaHe.

Tpanckpunuus

WMHuumypaiy cTUMYNH 3a TPAHCKPHUIILMS C€ SBSIBAT Pa3IMYHU UMTOKHMHU U PaCTEKHU
¢dakropu karo: IL-1, PDGF (tpomGouuten pacresxen dakrop) u TNF-a, nokato apyru, kato
Hanp.TGF-8 (tpancdopmuparn pacrexen dakrop-B), XenapuH U KOPTUKOCTEPOUIN UMAT WH-

xuburopen edekr. MHOro OT Te€3M LIMTOKMHU M PacTeXHHU (AKTOPH ca BaXKHH MeIUATOPH,

-232-

.KoctoB K, A. 'puropsH, A. AumuTtpoBa, C. Tuwesa, A. PyceBa, M. AtaHacoBa,
K. locnoguHos, A. bnaxeB. EHOoTeNnH-1 n MaTpUKCHM MeTanonpoTemMHasn-2 n 9
npy NaumeHTn C pasnuyHa cTeneH Ha apTtepuanHa xunepteH3us. COOpHUK C
Hay4HM CbobLLEHMs OT KOHKypcHa cecus ,Hayka n Mnagoct” MNnosame 2013;85-
90.
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M 9 mpy NalMeHTH C pa3JIMdyHa CTeneH
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BbBeaenue :

XuneproHusita € MHOTOpAKTOPHO 3a60-
JABAHE., KOETO € CBBP3aHO € NaTOJOMMUHU
MPOMEHWU B HEPBHUTE, OBLOPEHHHTE, XOPMO-
HaJIHWUTE

H CBIAOBHUTEC MCXaAHU3MH 3a KOHT-

poJl Ha KpbBHOTO Hansgrave. Haii-BaxkHara
perynaums ce OCbLIECTBSBA HA HUBOTO Ha
€HJIOoTENA Ype3 OTJAENISIHE Ha Baz0MJlaTaTop-
HU (azoTeH okena — NO, NpocTaluKIMH —
PGls. endothelium-derived hyperpolarizing
factor — EDHF) u BazokoHCTPpUKTOPHHU Be-
uecrTpa, Karo: eHporenuu-1 (ET-1), Tpom-
6okcan Az (TxA;), anrnorensun I (AT I1).
Hapywenuar 6ananc mexay TsaX, BOAW J10
TPAaMHO TMOBUIUABAHE HAa CbIAOBHUS TOHYC W
CTPYKTYPHU MPOMeHH B chaoBata cteHa ().

XeMOAMHAMHUYHUSIT CTpec BOAW /10 MO-
BULLEeHA NpoayKumsa va ET-1, KoHTO € eanH
OT Hal-CUIHUTE OTKPWUTH JI0 MOMEHTa Ba-
30KOHCTpUKTOpU. Herosoro aelicTBue € ot
30 no 50 NbTH MO-CUIIHO OT TOBa Ha HOpa/-
peHanuna u AT 1T (2) u mexay 8-110 nbTr
no-cnabo ot topa Ha yporeHsuu Il (U-11)
(3. 4). I'enepupa ce OCHOBHO OT eHJOTEN-
Hute kjetkn. Kouuenrpauunre Ha ET-1 B
nag 100 nwvTH
BHUCOKWH OT LMPKYJIUpALLUTE MY [JIa3MEHU
Taka ET-I
ABTOKPUHEH / MapakpuHEH MenTHil. a He

c¢paoBara CTeHa ca no-

HHWUBA. JEeHcTBA OCHOBHO KaTo
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KaTo uupkyaupaul xopmon (5). OceeH B
enjotena, ET-1 ce npousBexaa B CbpLETO,
6b0peumnTe. HaIOBOpeuHaTa JKie3a. 3aaHus
asn Ha xunodgwmzara u LUHC, makap u B 13-
KJIIFOUMTEITHO HUCKM KOHUEHTpaLumu (6).
ET-1
TEJMHOBU  PELIETNTOPH:

B3aMMOJICHCTBA € ABa THIA €H10-
ETA w ETB.
npeacrapisipar G-protein cBbp3aHW TpaHC-
MemMOpaHHu OenTbumn. Bb3 ocHoBa Ha cBOM-
Te in vivo (apmakonoruunu edextrn. ETB-

Te

peLEnTOPUTOPUTE ce KhacuduumpaTt B aBa
noatuna  — ETBI  w  ETB2. ETA-
peuenTopuTe ce eKcrpecupar npeianMHo B
ChJIOBUTE [IAJAKOMYCKYJIHW KJIETKH WM Kap-
auomuoumtTuTe.  EdekTuTe CcBBLp3aHHM €
ETA-peuentopa BOJAAT 10 3acuiieHa Ga™
MOGHIIM3ALIMS B TNAJIKOMYCKYHUTE KIIETKH
ETB-

peuenTopuTe ce€ cCKCrpecupar MpeaAnMHO

Ha CbBAOBETE M  BA30KOHCTPHUKLMS.
BBLPXY CHJIOBHTE €HAOTENHU KieTku. ETB-
CTUMYJIaUMS 2 no-
na ETBI —

aKTUBUpa CUIHAJIHK ITbTHLLA, KOHUTO BOASAT

pelenTopHaTa
creunanHo Tasu peuenTopa,
710 0cBOOOMNAABAHE HA penakcupaiiu (ax-
Topu karto NO, PGI2 w EDHF (1.2).
ETB2 — cBbp3aHUAT OTFOBOP € BA30OKOHCT-
puKUMs, 1oaobHo Ha aeiicteuero na ETA
peuentopa. Ilpes nocaeanure roanHn ce

HarTpynaxa “ HECOTMPOBEPIKHUMH JloKkazaresc-

MNpuropsH A, K. Koctos, A. HOumutpoBa, T. betosa, M. Anoctonosa.

VlMyHOXVICTOXVIMI/I'-IHO mscneaBaHe Ha eKcnpecudta Ha eHaoTenuH-1 B

abgomMuHanHaTa aopTa Npu naumeHTn ¢ aTtepockneposa. COOPHUK C HayyHM

CcbOobLLEHNA OT KOHKypcHa cecna ,Hayka n Mnagoct” lNnosgue 2013;41-45.



UMYHOXMCTOXMMHUYHO U3CJie/[BaHE Ha eKCIIpecusTa
Ha eHJ0TeJHH-1 B abgoMHUHaJIHaTa aopTa
IIpHU ManueHTH C aTepOoCKepo3a
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BobBeaenue opraHusMa ce sBsIBaT XMIIOKCUATA, XEMO-
ATepocKiiepo3aTa € MynITU(HaKTOpHO 3a- JIMHAMWYHUS CBIOB cTpec, anrnoTensun I,
GosisiBaHE 3acsrailo rojIeMUTE U CPEAHU IO KaTexoJaMHUHMU, TPOMOWH, TpoMOoKcaH Az
pasMmep apTepHuH, KOeTO ce u3passiBa B JIO- okucnenure nunonporenHn (Ox-LDL) wu
KaJIHO OTJiaraHe Ha JIMITHWJU B apTepuaHaTa ap. ¢akropu (7). Beuuku Te BOAAT 0 €H-
creHa W (opMHpaHE Ha IUIaKHW, MPOSIBH Ha norenHa AUMCHYHKLMS WM Bb3MAJMUTEICH OT-
HUCXeMUs M/MIIM ThKaHHa HEKpo3a B obnact- roBOp Ha CHIOBATa CTEHA, KOUTO Ce sABABAT
Ta Ha 3acerHature yuacteuu (1). Haii- OCHOBHHM IIPpUYHMHM 3a CEKpeuwusita Ha
pa3jIM4HMU €TUOJIOTUYHU (PaKTOpU BB3zeHC- ET-1 (3).
TBAT W yBPEXKJAT UHTUMATA Ha ChIa, KOETO
cTaBa TMpeArocTaBKa 3a pa3BUTUETO Ha aTe- e n 3apauu
pockiiepo3zata. ChlecTBeHa poJis 3a aTepo- LlenTta Ha HAWIETO MW3CJE/BAHE € Jla CC
reHesaTa ce OTJ/laBa Ha JuciunuaemusTa (2) OTIpEJICe/IM  CTEINeHTa Ha WMYHOXHCTOXH-
U engoTesiHata auchyHkuus (3), KaTo OT mugHara ekcripecuss Ha ET-1 B abaomwu-
3Ha4YeHUE € U OKCHUJIaTUBHUSI CTPEC Ha Chb- HaJHaTa aopTa NpH NauueHTH ¢ u Ges ate-
nosara creHa (4) v Bbp3naneHueTo (5). pOCKIIepo3a 1 ia C€ CpaBHM eKCrpecHaTa Ha
Ennorenun-1 (ET-1) e cbaoB nentun c ET-1 npu pa3JIU4yHUTE €Tary Ha aTepoCK-
MOIIIHO  Ba30KOHCTPUKTOPHO  JICHCTBHE, JIEPOTUYHOTO PasBUTHE.
KOWTO ce MpoayLupa OCHOBHO OT €HIOTEJI-
HUTE, HO CHIIO TaKa U OT TJIaJKOMYCKYJIHH- MaTepHaju U MeTOAH
te knerku (CMK) Ha cbaoBata cteHa. Toii 3a e HOTOAMIICH TEPHOJL ca U3CJIeIBAaHU
ce oOpa3zyBa OT HEAKTUREH MPEIIECTBEHUK cerMeHTH oT 26 Oposi 4oBelKU abaomu-
o3nauen kato Big-ET-1. bnaronapenue Ha HaJIHW aOpTH Ha MalUMEeHTH C pasjiMyHK 3a-
crienuduuHa engonenTtuaasa npenpo-ET-1 SonsiBaHUs B3€THU MpPU ayTOICHs [0 TMeTusd
ce nipepbima Big-ET-1, a upe3 eHpoTenuH- gac crmex cmbptta B Kartegpa ,,O6ma u
konseptupaitust eHsum-1 (ECE-1), nHeaxk- KJIWMHUYHaA mnartonorus” — MeauuuHCKA
tuBHua Big-ET-1 ce npespsiia B ET-1 (6). yuusepeurert, [lnesen. Ipuioxenu ca py-
OCHOBHM aKTHUBaTOpH 3a cuHTe3a Ha ET-1 B THHHM XUCTOJIOTMYHHU METOIN (XEMATOKCH-
41

83.Koctos K, A. NpuropsH, A. Aumutposa, C. Tuwesa, A. Pycesa, M. AtaHacoBa,
K. TlocnoamHoB, A. BnaxeB. CepymeH MmarHeauii (Mg?) u MaTpuKcHM
meTanonpoTenHasn-2 n -9 (MMP-2 n MMP-9) npu nauvMeHTU C neka n Texka
CTeENeH Ha apTepuanHa xunepteHausi. CoopHuk oT Xll-Ta HaumoHanHa Hay4Ha

cecud 3a CTyOeHTU 1 npenogasaTtenu, oktomsepu - MY- lNneseH 2013; 269-276.
Pe3zrome

Buveeoenue. Maenezusm e ecmecmeen aHmazoHUCm Ha uorume Ha Kamyus. Tou mooynupa
CbO0BUSL MOHYC U pPeaKmusHOCM uYpe3 NPOMAHA HA Oomeogopume KbM peouyd



8A30KOHCMPUKMOPHU U  8A300UNAMAmMopHu  azeHmu. B cvpodeuno-cvoosama cucmema
npoMeHume Ha excmpayenyiaprus mampukc ce koumpoaupam om MMPs u mexnume
mukaunu  unxuoumopu- TIMPs. MMP-2, MMP-9 u TIMP-1 wuepasm easicna pons 3a
Cb00B0MO peModenupaHne npu XunepmeH3us..

Hen: Hacmosuyomo uscredsane uma 3a yei 0a npoyuu cepymuume Konyenmpayuu na Mg,
MMP-2 u MMP-9 npu nayuenmu ¢ paziuuna cmenen Ha apmepuaina XunepmeHsus.
Memoou: Chopmupanu 6sxa mpu epynu: I epyna- 31 nayuenma c nexa xunepmensus (J1X);
11 epyna- 29 nayuenma c meoxcxa xunepmensus (1X); Il epyna- 15 30pasu auya, KoHmpoaua
epyna (KI). MMP-2 u MMP-9 ca onpederenu upe3 ELISA kit na ,,R&D Systems®, a
cepymuusm Mg®* - upes konuuecmeen konopumempuuen memoo. 3a ananuzume e u3NON36aHA
cmamucmuyecka npoepama STATGRAPHICS.

Pezyimamu: Ycmanosu ce, ue cvujecmsysm CcmMAmMUCMUYecKu 3HAYUMU pPA3TUKU 8
cepyMHUmMe KOHYeHmpayuu Ha Mg2+ (mmol/l), mexncoy JIX cnpsimo KI' (p=0,0145) u meancoy
JIX cnpsmo TX (p=0,0187). Hma cwvwo cmamucmuyecku 3HAUUMU PASTUKU MENCOY
konyenmpayuume na MMP-9 (ng/ml) npu TX cnpsmo KI™ (p=0,0010), kaxmo u mexncoy JIX
enpsamo TX (p=0,0006). Cvwecmaysa obpamua KoperayuonHa 3a8Ucumocm mexicoy Husama
na cepymuusn Mg™ u MMP-2 6 epynama ¢ TX (p= 0,0340).

Oocvocoane: Cepymnume KOHYeHMpayuu Ha Mg2+ ca no-eucoku npu nayuenmume c JIX u
TX 6 cpasnenue ¢ KI. Husama na MMP-9 namanaeam c umapacmeane cmenenma Ha
Xunepmensusma 6 cieonusi nopaovk: KI'>JIX>>TX, kamo npu TX me ca nonudicenu noumu
ogouno 6 cpasmenue ¢ KI. MMP-2 ne nokaszea cneyuguunu npomenu npu pasiuyHume
cmenenu Ha XunepmeH3us.

Knrwouoeu oymu: apmepuanua xunepmen3us, macHe3utl, Mmemanonpomeunasu -2 u -9

84.Koctos K, A. iIumuTtpoBa, A. [puropsH, C. Tuwesa, A. PyceBa, M. AtaHacoBa,
K. TlocnoguHoB, A. bnaxeB. [lpomMeHn B CepyMHUTE KOHLUEHTpauun Ha
eHpotenuH-1 (ET-1) n C-peaktmBHmnsa npotenH (CRP) npu naumeHTn c neka wm
TeXKa cTeneH Ha apTepuanHa xunepteHsund. CoopHuk ot Xll-Ta HaumoHanHa
Hay4yHa cecus 3a CTyAeHTU 1 npenogasaTtenu, oktomepu MY- lNneseH 2013; 264-

268.

Pe3rome

Buveedenue: Xemoounamuynuam cmpec npu apmepuaina Xunepmensus 600U 00 NOSUUIEHA
npooyKyusi Ha emoomenun-1, Koumo e eOuHn om HaU-CUTHUME OMKPUmMu 00 MOMeHmA
sazoxoncmpuxkmopu. C-peakmuenuam npomeun e ocmpogazos OeimvK, KOUmMo ce
cunmesupa om  xenamoyumume Nnoo  ev3oelicmeuemo Ha unmepieskun-6  (IL-6),
unmepneexun-1p (IL-1B) u mymop nexpomusupawy paxmop-o. (TNF-o) npu évsnanenue.

Ilen: Hacmoswomo uscneosane uma 3a yen oa npoyyu epvskama Ha ET-1 u CRP c»e
CcmeneHma Ha apmepuaiHama Xunepmensust U b3naiumenHusi CUCeMeH U Cb008 OM2080p.
Memoou: Chopmupanu 6sxa mpu epynu: I epyna- 31 nayuenma c nexa xunepmensus- JIX
(AH >140/90 u <160/100); II epyna- 29 nayuenma c medxcka xunepmensus- 1X (AH
>160/100); Il epyna-15 auya, xonmpoana epyna- KI' (AH >120/80 u <130/85). ET-1 e
onpeoenen upez ELISA kit na ,, Biomedika*, a CRP- upesz umynomypououmempuuen memoo c
namexcosu yacmuyu nokpumu ¢ mouoxknonannu aumu-CRP ammumena. 3a ananuzume e
usnonzeana cmamucmuyecka npoepama STATGRAPHICS.



Pesynmamu u obcvacoane. Excnepumenmannume OaHHU OmM U3C1e08aHemo NOKA36aM, ye
cepymnume nusa na ET-1 ca nosuwenu npu apmepuanrnama xunepmensus (p<0,05), koemo
00Ka36a poasma My 8 namozenezama Ha 3aoonsganemo. Cmounocmume na ET-1 6 epynama
c JIX ca no-sucoxu om mesu npu TX, koemo nokaszsa, ue ET-1 uepae ocrnosua pons 3a
XUNepmeH3UGHOMO CbCMOsIHUEe owje 6 HauyaliHume emanu, npeou 0a ca HACMBIUIU
npoyecume Ha cMaOuiIHo cv0080 pemooeruparne. Cpeonume konyenmpayuu Ha CRP npu JIX
u TX ca 3HauumenHo NOBUUIEHU, KOEMO NOMEbPHCOA8A NAMOLEHeMUYHama 6pb3Kama Ha
apmepuanHama XunepmeH3us cbC CUCMEMHOMO U CbO080 8v3naneHue. Te ca no-6ucoku npu
nayuenmume ¢ JIX 6 cpasnenue ¢ KI' (p<0,05) u mesu ¢ TX, xoemo nokasea, ue
8b3NANUMENTHUAN NPOYecC e OOMUHUPALY 8 PAHHUMe CMAdUU Ha XUNepmoHu4Hama o6oiecm.

Knrouoeu oymu: apmepuanua xunepmensus, endomenun-1, C-peakmueer npomeun

85.Koctos K, A. AmmuTtposa, C. Tuwesa, A. PyceBa, M. AtaHacoBa, A. bnaxes, A.
MpuropsH, K. NocnognHoB. Pons Ha marHesusi B natoreHesaTa Ha apTepuanHarta
xunepTeHaunsi. COOPHMK C HaydHM CbOOLLEHMA OT KOHKYpCHa cecus ,Hayka u
Mnagoct” 2014, MY- lNMnosgue, ctp. 114-120.
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Breedenmne

Marsemmar (Mg') e BTOpHST Hail-
pPAINpOCTPaHEH BETPEKIETEUCH KATHOH H &
KodakTop B Hag 300 eHIHMHE peakIHH.
V9acTEAa B MHOZECTEO NPONECcH PeryIHpa-
ITH CBPICUHO-CBEIOBATA QyErmma (1.2).
Ilpn HopMATHH (HIHOTOTHIHH VCIOBHA
HHEATA HA Mg:_ B CEPVMA Ce IOLTEPHAT B
TpAHHIIHTE Ha  TeceH  pedepeHTeH
maEamazoH — 0.7 mo 1.1 mmoll, xoeTo ce
OCBINECTEABA Tpe3 CIPOT KOHIPOT EEDXY
CTOMAITHO-IPERHATA ADCOpOUHA H OBOpeT-
HaTa My cekpermHa (1). Mamm mpoMeHH B
EKCTPAIETVIAPHATA H HETPANETYIapHATA
Mg™ KOHIEHTpAIEA MOKE 13 HMAT 3HATH-
TeleE eekT BEPXY CBIOBHA TOHYC, €7ac-
THYHOCT H pacTex (3). Marseamepmar
TPAHCOOPT C& OCEIISCTEAEA TUpe: JBA OC-
HOEHH MEXAHHIMA — TPAHCIETVIapeH H Ma-
paneryapes (4). TpaHCUeTyIapHHAT TpaH-
COOPT BEMFOYBA HHQIVECHH H edUIVKCHH
TpaHCTOPTHH cHcTemH. Mg™™ mEbTyEC ce
KOHTPOIHPA OT PeIHIa TPAHCIOPTEpH, Ka-
10 Mrs2p, SLC41A1, ACDP2. Mag TI.
KAKTO H 0T CNENHATHIHPAHE KATHOHHH Ka-
HatH — TRPM6 mw TEPM7 (transient
receptor potential melastatin -6 H -7 cation
channels) (5). TRPM6 ce excmpecmEpa
TIAEHO B OBOPENHTE H HeKyMa, ERISTO pe-
rymupa Mg™ peabeopbmms. TRPM7 ce ex-
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CIIPeCHPA MOBCEMECTHO H HETOBATA JHIICA &
netansa (1). Mg™™ edIyke ce oCHINEcTEIRA
Tapes Na -3aBHCEMH H Na -He3aBHCHME OB~
THma (5). B Mg" TpaHCmOpT VIAcTBAT H
Na"/Mg™ m Mg*/Ca* momma (1). [Tapame-
TYMAPHEST TPAHCIOPT Ha Mg™ e macHBeH
npollec, KOHTO Cf OCBIECTEAEA Ope3 ITBT-
HHTe MEAIVIIETEIHH KOHTAKTH H3 EIH-
TeHHTE KICTEH B HHTECTHHATHHA TPAkT H
onopermre. ToH 3aBHCH OT CHEIHATHH
CTPVETYPHH O&NTEIH — KIaVIHEE. YpeEHO-
TO yCBOABAHE Ha Mg ™ e CEEP2aHO C OTHO-
CHTEHO HHCKEATA €KCIIPECHT HA  3aTATa-
mwH” k1ayaeeE 1. 3, 4. 5 5 8. B Os0penuTe
mapanerymapEEs Mg®~ TpaECTOpT 3aBHCH
OCHOBHO OT KIayAHHH 16 (paracellin-1)
19 (4.

IpoMeHNTe B HOBaTa Ha Mg aorat
Ia JOTMPHHECAT 3a MATOHIEN0T0THATA Ha
xnmeprenznaTa (3). Mg®™ nrpae Baxma
pOIf B PEerVIANNATA Ha APTEPHATHOTO
HATATAHE, KATO MOIV.INPA CBIOBHA To-
HYC 0 PeAKTHEHOCT (6) 9pes pasimdHm
MEXAHMIMI

1) Hapymenmsra 5a Mg’ Tpamcmopt
MOTaT A3IMOTOMAT KBEM DAIEHTHE
Ha XHOEPTeH3HT H MOCIEIBATH CEPIETHO-
CBIOBH 3abomaBaHuA (5). Makap H ockea-
HH. JaHHHTE JOKTATBAHH 10 MOMEHTa IO-
Ka3BaT MOTeHITHATHATA PETYIAaTOpHA POIA

86.puropan A, K. Koctos, B. Ouwesa, A. AuMutpoBa. Yyactne Ha MaTpUKCHUTE
MeTanonpoTenHasn B naToreHesata Ha ocTteornopo3aTta. COOpPHMK C HayyHM
CcboOLeHnsa OT KOHKypcHa cecust ,Hayka n Mnagoct” 2014, MY- lMNMnoeawue, cTp.
51-56.
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OcTeomopozata e MEOTODAKTOPHO 3a00-
TABAHE, KOSTO 3ACATA CKeNleTa H O Xapak-
TEPHIHpPA ¢ HAMATABAHE HA KOCTHATA Maca,
pPA3PVIIABAHE HA MHEPO3PXHTEKTOHHEATA
HA KOCTHATA CTPYKTYPA H IOEHIIEH PHCK OT
tdpakrype (1). Ilo gages Ha CeeToBHATA
3IpAEHA OpPTAHHIAOHA, 0KONO 70 MHETHOHA
IVIOH 00 CEeTAa HMAT ocTeomopoza (1). ITo-
OOOHH JaHHE 23 Eppoma cogar, 4e go
2040 rogHEA OpOAT HA MAHEHTHTE OIe ce
vaeol (2). EnHo oT HaH-Te#EHTe VCIOK-
HEHHA HA 3a001ABaHeTO ca (QpakTypHTEe Ha
DegperHaTa KOCT H IPEOHATHHA CTRIO (3).
OcTeonopo3ala ce HAPe#Ia HA TPeTo MAC-
TO cpell HeHHQEKTHOIHHTe 3300714BAHHA,
CiIeT CHPAeTHO-CBICEH 33DOIABAHHT H OH-
KoJTorH9HHE npodaem (4). Ocobero cepHo-
3eH e npobnemsT B brimraprs. V Hac BoAxa
TOTHHA C€ PeTHCTPHPAT Ha® 90 xun caym-
BAHHA B PE3VIITAT HA OCTEONOPO3a.

OCHOBHHTE XOPMOHH, KOHTO DETVIHPAT
KOCTHHE MeTabONMH3BM €3 MapaTXOpMOH.
KAMETOHHH, BHTaMHH D);. CTepOHIHH
XOPMOHH, KATO €CTPOTeH H TeCTOCTEpOEH.
pacTe®eH XOPMOH, THPOKCHH, KOPTH3OML
HHCYIHH, HHCYIHHONOZOOHHA pacTeXkeH
tarTop (IGF-I) ® gp. Bpomemara mmmca
HTH OpHICOHTHAT JehHITHT Ha BCSKH &IHH
0T TE3H XOPMOHH MOXEEe I3 JOEEIE 10 3ary-
DaTa HA KOCTHA CIPYKTYPA. BOZEIA OO pa3-
BHTHETO Ha OCTe0Iopo3a (3).

ETr09eT KEM pazOHPAHETO HA MATOTeHe-
3aTa HA OCTEONOPO3aTa & AHATHIET Ha Impo-

HaykaTa 3a xpaHeHe. 2016:126-128.
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1eca Ha KOCTHO peMofenHpane. BeE Bph3ka
€ TOBA Ca HATPYIAHH JOCTATEIHO JAHHH 33
PAIBHTHETO HA MPONECHTE HA KIETBEIHO H
MOJTEEYIApHO HHBO, HO BCE OIE JHICEA
IATOCTHA HEQOpPMAITHA 332 daKTOpHTe, KOH-
T0 PETYIHPAT KOCTHO DPeMOJETHpaHe OPH
xopa (4).

Kocrrarta pezopbumni H GopMHPAHETO HA
KOCTA €A OBA E3AHMHO OATAHCHPAITH Ce
Npolleca IpH 30paBH Xopa. Pesopbmmara ot
OCTEOKTACTHTE € MOCTeIBaHa OT AKTHEHpPA-
He Ha oCcTeoDIacTHTe H 00palyEaHe Ha OC-
TEOHI, KOATO 3ANEIEA KyXHHHTE 33 NepHOI
0T OKOJIO TPH Mecella. Koraro cHHTEIBT Ha
MATPHIIATA € 33PEPIICH, OCTe00TIACTHTE Ce
BIPA#IAT B Hed H 3aIM0TBaT Ja QVHEIHO-
HHpAT K3TO OCTEONHTH. IlocieqHuTe mpo-
OBTHABAT O3 HTPAAT OCHOBHA POIA B HHH-
IHHPAHETO HA KOCTHOTO pPEeMOIETHpaHe
Tupe3: MpeJaBiHe HA CHTHATH KBM OCTe00-
TACTHTE H OCTEOKIACTHTE BEPXY KOCTHATA
noeepxHOCT (7). Cnen 30-rogHmma BE3-
PACT KOCTHATA MACA HAMATABA, A CIeT Me-
HONAy3aTa 3arydara JoctEra g0 15%.
B HaganoTo TA ce JBIEH HA IIOEHINEHA
KOCTHA pe30pOIHA. A MO-KBCHO HA MOTHC-
HATa OcTe0dMacTHA akTHBHOCT. Kato namo
ECTPOTEHHHAT JeHITHT € &IHH 0T OCHOB-
HHTe $aKTOPH 34 PA3EHTHETO HA OCTEOHO-
po3ata (§). BKIHTHTENHC H OPH MIATH He-
HH C71e] 0BEapHeKTOMHH (9).

[Tocnedss OpoyIBAEHA MOKA3BAT, €& B
OpollecHTe HA KOCTHOTO pPeMONe/HpaHe

87.Mpuropsan A, A. Anmutposa, K. KoctoB. OcTeonopo3a u XpaHUTENEH PEXUM.
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OSTEOPOROSIS AND NUTRITION

A. Grigoryan, A, Dimitrova, K. Kostov
Department of ,Physiology and Pathophysiology”, Medical University — Pleven

Peslome: Ocmeonopolzama e npozpecupaujo MemaGonumHo 3aboasBane Ha ckenema, koemo ce xa-
pakmepusupa c HamansBaHe Ha kocmHama maca, paspywaBaHe Ha mukpoapxumekmotukama Ha kocm-
Hama cmpykmypa u noBuwex puck om ¢$pakmypu. 3a6orsBaremo e wupoko pasnpocmpakeso cpeg
BvapacmHomo HaceneHUe, ocobero npu eHu B MeHONay3a, HO UMa U MHO20 CAyMau Ha no-paHHU Gop-
MU Ha ocmeonoposa, YguikaBaHemo Ha cpegHama npogenkumenrocm Ha XkuBoma u 3acmapsBaHemo
Ha HaceaeHuemo yBeauyaBa 3HayumMocmma Ha moBa 3a6onrBakemo U 6pona Ha nocmpagaau om ocme-
onoposa. borecmma 3aema mpemo Mscmo cpeg CopgeyHo-cogoBume u onkoaozuuHu 3a6onsBaHus. B
Ha4aAHume emanu npomu4aHemo Ha 6oAecmma e BescuMnMOoMHO U Nopagu masu NpuUYUHa ocmeono-
po3ama e HapeyeHa ,muxama enugemus Ha Beka”, MpuyuHume 3a pasBumuemo Ha ocmeonoposama
€a pasauyHu. EgHa om msx e HenpaBuaHomo xpaHewe, koemo e kopezupyem pucko8 dakmop 6 pa3Bu-
muemo Ha ocmeonoposama. HeGanarcupakomo u HesgpaBocaoBHo XpaHeHe 8 gemcka u loHowecka
Bv3pacm e npegnocmaBka 3a pasBumuemo Ha 6orecmma B no-Hanpegkaa eman om XuBoma. BkalouBa-
Hemo B gHeBHUR nopuuoH Ha pumoecmpozeru (cbgopikawu ce B cosma, peguua 3eAeHYyuU, 3opHeHU
u 60608u XpaHu), kaauuti cogopkauiu npPogykmu u xpaHu, 60zamu Ha MukpoeremMeHmU U BumamuHu
(uurk, marzaH, MazHeud, BumamuH D) npu XeHu ¢ ecmpozereH geduuum 6u HAMaAUAD UAL OMACKUAO
usrBama Ha 3aboasBanemo.

Abstract: Osteoporosis is a progressive metabolic disease of the skeleton that is characterized by
loss of bone mass, destruction of bone micro-architecture and increased risk of fracture. The disease
is a widespread among the adult population, especially in postmenopausal women, but there are
many cases of earlier forms of osteoporosis. The extension of the average life expectancy and an aging
population are increasing the importance of this disease and the number of affected by osteoporosis.
Disease ranks third among cardiovascular and oncological diseases. In the initial stages course of the
disease is asymptomatic and because of this reason osteoporosis is called "the silent epidemic of the
century.” The causes of the development of osteoporosis are different. One of them is malnutrition,
which is a changeable risk factor in the development of osteoporosis. The unbalanced and unhealthy
diets in childhood and adolescence is a prerequisite for the development of the disease in an advanced
stage of life. Inclusion in the daily ration of phytoestrogens (contained in soybeans, some vegetables,
grains and legumes), calcium-containing products and foods rich in vitamins and microelements (zinc,
manganese, magnesium, vitamin D) in women with estrogen deficiency would reduce or postpone the
manifestation of the disease.

Ocmeonoposama e npozpecupawio MemaGoaumHo
sabonnBane Ha ckenema, koemo ce xapakmepusupa
€ HamaanBaHe Ha kocmHama maca, paspywaBare Ha
mMukpoapxumekmonukama Ha kocmuama cmpykmypa
u Bogu go noBuuwsen puck om ppakmypu (17).

8 kocmHama mvukaH ce u3BopwBa HenpekocHam
NPOUEC Ha peMogeAupate NPU PasAuYHU GUILOAOZUY-
HU U NamoAouMHU CbcmoRHuA. HapyweHama peay-
AayuAama Ha mosu npouec Bogu go pasBumuemo Ha
ocmeonoposa. 3abonnBaHemo HamaasBa cuaama Ha
kocmume u egHoBpemeHHo ¢ moBa me 2y6Am MuHe-

parHomo cu cogupikanue, koemo npomens ckeaemia-
ma cmpykmypa. B pesyamam Ha moBa kocmume cma-
Bam aecho vynauBu, 2pbBHavHUAM CMBAB ce npeBuBa
U ce HapywaBa npaBuaHama cmoaka (21).

CouwecmByBam mpu ocHoBHU HedapmakonozuuHu
HauuHu 33 npeBeHuun Ha ocmeonoposzama: ¢usuvecku
ynpaXHEHUR, Nogxogaw, XpaHumene pexkunt u npuem
Ha xpaHumeAHu gobaBku. Hal-pasymHusm nogxog e
mesu Memogu ga ce covemaBam (1). MNpu Hykga moke
ga ce npusoXku U papmakorozuuHo AeveHUe,

MHoz0 Barktio e pegoBiomo npoBexkgane Ha onpe-

*A. AHrenosa n A. JUMUTpoBa ca MMEeHa Ha eQHO U CbLLO nuue.



06w, 6pow 3a HayYHUTe Nnyonukauuu: - 87

1. ABTopedepaT 3a nony4yaBaHe Ha oOpa3oBaTerilHa W Hay4dHa cTeneH

»AOKTOp”- 1;

2. Nybnukauum B cneynanmampaHn HayyHu nsgaHma u moHorpacdum - 86

e [lybnvkauun BBLB Bpb3ka NpUCbXOaHe Ha obpasoBaTeniHa M Hay4yHa cTerneH
~0OKTOp” - 7

e [lybnmkauuuTe B YyXOecTpaHHU cnucaHms - 11

e [lybrivkauuuTe B 6GbNrapckm cnnucaHnsa ¢ MNakT gakrop - 6

e [lybnukaummte B 6bnrapckm cnnucaHms 6e3 umnakr gpakrtop - 31

o [lybrivkaumm B Hay4YHU cOopHULM - 23

e YyacTue B HanuceaHe Ha MOHorpadun - 4

w

. Y4yacTue B HanUCBaHeTO Ha y4eOHMUM 1 y4ebHM nomarana - 4

O6uw 6pou 3a HaydyHuUTe pe3romeTa: 119

1. Yyactusa B Hay4yHU chopymMu B YyKOMHa - 37

2. Yyactua B HayuyHu doopymu B bbnrapus - 82

MbpBUY aBTOp Ha nyonukaumm — 25

MNbLpBM aBTOP Ha pestomeTa — 44

UmnakTt dbaktop n SJR Ha HayyHUTe TpyaoBe:

O6w, nmnakTt dpakTop OT Ny6nmMKauum B cnmcaHusi, CbobpasHo
MMNaKT pakTopa Ha CnNUcaHusaTa 3a CbOTBETHaTa rogmMHa — 12,978

SJR ot ny6nukaumm = 0.579

O6w, nmnakT dpakTop OT Ny6nMKauum Ha pe3roMeTa B CriMcaHus, CbobpasHo
MMNakKT gpakTopa Ha CNMcaHusaTa 3a CbOTBETHATa roguHa = 71,624

SJR ot nybnukaumm Ha pe3omeTa = 2, 567

CymupaH umnakt c¢paktop oT nybnukaumm u pesromeTa - 84,602

CymupaH SJR oT ny6nukauum u pestomeTa — 3,146



