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PHOSPHATASE AND METATT.OPROTEINASE-g9 IN AW
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Armine V. Grigoryvan, Summary

Amneliva A. Dimitrova.
Erasimir G. Kostov, Cisteoporosis is a systentc skeletal dsease characterized by
i i decreased bone mass, desmacticn of the mucTearchitectomes
;'!.:lf_l@li!:ld.l L. RIISSE‘LEI.;! of bone stuchEs and a high risk for fracnre Ome of the
Milena A. AL OV, criteria for altered bone homecstasis inchndes the changes
Alexander B. Blagev= in serum levels of alkaline phosphatase (ALP} and the
Tatyana M. Betovas activity of matrix metslloprotemacas (MMP:). The purposs
Radoslay G. Trifonov D;‘]E'E?‘* m Pd;mbm?j 1he senum Cﬁc;?;mﬁ
C ) 3 (B, marmeshon WE).

- phosphamsze (ATF) snd MAP-9 In ovarectommired mas. We
Department of Pathological used 35 fermals Wistar rats af reproductve age (2 monthe)
Physiology, divided inro 3 groups: 3 conmol Eroup (G1-SEHAM) — 20
;Tffit'ﬂ.f Universify — Pleven, animsls subjected o “false™ ovanectomy =md placebo-
Ligaria operstion, and sn ovariectomized prowup (GO — 13
'‘Department of Clinical Laboratory, animsls subjected to bilsteral ovariectonty. Blood was
Medical University — Pleven, collected from the abdominsl sorta for testne lavels of
Bulgaria Ca’*. B, Mg*, ALP and MMP-0. Mo statistically sienificant
*Department af Biol ; differences in serum concemitations of Ca™, P znd Mg®
Medical L'ni've::;ﬁ'y ﬂ‘m‘ were found berween G2 and Gl {p=~0.05). The values of ALP
Bulgaria - and BWE-D m rats of G2 were smutctcally sizmificantly

mregsed g compeared o Gl (p-U035). The senmn acivity
of AT P which iz a marker for bone formestion, was increasad
m CWIE-mmduced osteoporosis. Elevated senmm MMWMP-D

iDepartment of Potholoanaiomy,
Medical University — Pleven,

Bulgaria levels in G2 confirmed the hypothesis thar it #s @ marker for
“Student of Medical ['niversity — osteoclast activity
Pleven, Eey words: osteoporosis, MBP-2, AT D
Bulgaria
Introduction

HAccording to the WHO, osteoporosis is 2 prograsszive
svsterme disease of the bone tismue, charactenized by
decreased mass and deteniorated microartictorecs of
the bone, leading to mersased bone fragmlity and nsk

Corresponding Author: of fractures [1].

Armvine V. Grigoryan There 15 a vanety of causes of osteoporosis. It 1=
Diepartment of Pathological Physiology, estimated that 10%% of the human ckelaton is ammually
Medical University — Fleven updated due to the controlled and resulsted activity
1, 5%, Kliment Ohrid<li Str, of osteoclasts (Oc) amd ostecblasts (0%) [2]. The
Ph]m! 3800 pathological processes that dismopt the balance betwreen

the actmty of these two cell proups lead to increased

Sfane g el bone frzghity and bnttlenscs. Thoing mencopausa or

Received: May 29, 2047 after ovariectomy the level of estrogens falls and this
Revision [‘ec\eive:l: .;u'}_;- oF, 2037 hormone deficiency contributes to the destructon of
Accepted: November oz, 2017 the bones by actrvating osteociasts [3. 4] and imcreased

expression of mabtnx metalloproteinases (WMMPs) [5,
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AESTRACT

Introduction. Ostecporosis = a disease character-
ized by decreased bope density and destroction of
the microarchirectondcs of the bone strucmare. This
leads 1o mereased bone fragilicy and risk of fracture
partimularly of the hip spine, wrist and shonlder.
Osteoporosis iz kbnown as  The Slens Bpudemic of
the Cenmury” becazse bone loss cornrs writhour symp-
toms. Altered orarian function is one of the most
common canses of csteoporosis. Indicators for attered
bone homeostasis ave the changes im serum levels of
marrs metallogroteinases (WA} and dheir rasme
inhibacors (TTRFs).

Dbjective. The aim of corren: smdy was to de-
rermine the actvity of alkalme phospharase (ALF)
amnd serum comcenstations of MLES, LAIPIS and
TIKF] i che ovrariectomuzed rars.

Materials and Mathods., An esperiment was per-
formed on 35 female Wistar rats at reprodoctoe ape —
2 momdhes dovaded meo I groups: proop 1 (GIEND and-
mals were shameoperated (sham) and group I (G115
were ovariectomized Lovx)

Résume

Concentrations du strum des metallo-protéinnses
matricielles-d, —13 e TIMP1 dans un modéle
dostéoporcse & difucir ostrogenique dun o Whstar
femelle

Introduction. Lossfoporose e one maladee caracce-
rizte par une dominnsson de b densicd de Iz masse o=
seuse et la destructson de la marto-architecture de la
smuchure cssense Cels condnis 3 wne fragilind cssense
accTe et 3 un risgoe de fracoue, en particnlier de la
hanche, de la colonne verrébrale, du pospoer ez de
l'épants Uostéop -t o' epuddmue
zilencenss din sibeles paree quoe la peroe ozsense e
produiz sans sympromes Laltération de la fonerion
ovarienne est l'une des canses las 1:1.1:5 &éqn.e-m::
de l'osttoporose. Les indicarenrs de Ualtfrarion de
|'homecstasie oesense sont les changemenss dans
les taes sfTigmes des meralloprotéinases marrcislles
(AP} et de lears inhibsreurs rassuladizes (TIRFD.

Objectifs. Le bur de cecte fmnde frair de déter
minzr!‘mﬂvké&:hpi:ﬂspha:uc:lcﬂ]m:{r'&lp}e:
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IN THE PATHOGENESIS OF OSTEOPOROSIS

Armine V. GRIGORYAN*™. Tatyana M. BETOVA®, Theresa B. DINEVAZ, Savelina L.
POPOVSKA®, Radoslav G. TRIFONOV?. Aneliva A. DIMITROVA®

"Deparmment , Flysiclopy and Pathophy=iology®, bledical TinaersicpPlesen, Bolgarsa
‘Deparmment (General and Clinical Patholopy”, UTMHAT T Georei Soansks “FPleven, Bolpatia

hedical Ulniversicp Pleven, Bulgaria

ApsTRACT

Intredoction. Camncomical Winr signaling pacheeay
regulaces srromal stem cells (S50) differenriarion
amad eomrols the balanes berween adipogenesis and
osteapeness Hstropen deficiency affects Wos sipne
alimg by altering the expression of sclerostm (SCL)
and the peroxisome tor-actrvared TecepooTy
ecoactrvator -0 (PGC10) mn the bone tassae

The obhjective of the study == o monsror wheth:
et there is a feedback mechanism berseen SCL and
PGCAS ard o determime the exrent of the irmmmynn.
hispochemaral stammg of PIGCI0 and SCL m bone
tizme of estmogen defickencpimdnced ocrreoporosis
fermale Wisar rars

Materials and methods. An ecgerimen: w=s p-ﬂ
h—m:&m.ﬂﬁmlr“’:n:ﬂbu

€3 he), divided imso 2 g L'.ng-:nlug!l}GI}!D
mhn.:hmmmﬂm:dh:ﬂa.ndmmTTG'ﬂ
10 of the imp were thameop dl (sharn)
Results. We found thar the PGC 1o m the bone
marrosr srromal cells was redneed im the gromgp warh
osreoporosis {51 - ovariecromized rars), compared
to sham-operased control group G (p-<0005). The
SCL in osteocytes was imcreased in the prowp writh

E.mm.{m..q.;r 2020, Accepted 05 My 2020
hed ey TN AEWALT TN 5521 )

hipn

Resume

Le role de la sclercatine et dn PGC-1 alpha dans Ia
pathogenese de [ o

répule la differencizraon des S50 e consrile I sguilibee
entre adipopentse o Uoscdopenese. La carence d'os-
toopenes affecte la sipmalisation Wt en modsfian:
l'ezpression de la sclérostine (3CT) er du perormome
proldErameas e mareur Lo (PGC-10) dans
le rimsn oameus

Le but da I'dtude émsr de sorveiller o' i epice wm me.
canismne de rétroacteon ensre le SCL e b= PO Lo &t
de détermimer ['Svendne de la coloration tmrenmaohas.
tochinique dh PRI ec do SCL dems b tison cosens
de ‘osttoporose indunite par uns carence en cestro-
penes ches les rass Wistar femelies
Matariel st méthodes. Ulne espdrience 3 08 realisde
sy 20 rars Wisrar femelles en dpe de procrder — 2 ooces
divisés e I srowpes dans ke growpe 10G1) 10 ansmans
omr £08 cearsscommanes (oex) e dans e procepe T 657 10
Résultats. Iows awons comstare gue le P10 dans
les cellnles stromales de la maoelle ossense ftaic redn
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Pl bootes: CEepC T T (S50 & OEEpeToEEH DO TE S, IOHTD O SOoTpEsC S & 0T
HE=3 TLESS OT 30ENMTE OCTECCEMTH. S NASDrEHeETE HE NOCTRMEHDEA Y 3arF =S 00—
TeEonODcaa EO pas FSREnEEETE S BaEHa pann S50 ypes omerenmss - LAP
EVE peusTTORH HHEHOHDE TWNET KaTeEHHES CHMERmeEH MaT, B PESATTAT HY EDETO S5
EpeLHAyAETE S OCTEENacTETE O POTHONE. B Ooimunnsses, OOt e T
CTHMENHRS DCTECENSCTOMHERATS Uiess yBEAUAEI e Ha SRR e rmpesc TS o7
CLO=IHH OCTEENTHL Ll=mma Ha HAIE—T NDOFEE3Hs = 08 0F HECress SEcine o
ATE ES CRNEROCTHRHD & EDCTHETE ThiEDH NEH SCTDOFmSEEH SNt Mancrooa e
20 EmcaH TREE WSS B DDy FTHEHS SedfalT — I Mereia. HHDOTEETE S
PaMEEEE HA 2 IO FEETE 1 0300 — 10 S0SSoTe, NoElmosE= B DESDHsKTOME
O W FoHTpares rpyea 2GS — 10 dham s O S psRta HH R ST HE . [T Hie
CE Py TviEHH THOTONOTUHE EETOEE W ST = OHH, SN Shemory| B s HO—
NHCTORMBH-EH 33 ODeqsneHe SSCNpeCHATS Ha B0 FOrasiooenes, Yo =ucTipe—
CH=TE M2 SCL 5 ERCTHATE ThCEH B FBANMSSHA NP O BMEBCTHETE B Ene Sl -e
CpEsteyes O TOHTDOOHETS rEyna 52 0o = 005 XacTosspehomGc i T 3HaITHa
Ha DeapasHATE HoCT EEH OFGE RO THATE NOESIE CEIENHTHETO HE SCTE DI o
HIpAIEHA CCTECINACTHE AETHEHOCT, © HAMATEHE FUST Wi 07 WHEDANsa Ha
TRESH A MSCTHS e HE LA HE EoCTHH MG CEOmeDOr T T HRS ST S
FEEH ST FLOK KOCTHESTA ThREE TOH HDe2 NOTHCESHE M KIS0HHHHR CHr=amey
T =5 W Hasarmmss oCT=olina rTomEHEIaTS W CTHEFEHEE DLTE I C T BT
HA DS BT, ERTS M TOSH HEUHS BFHESS FHaTTES B D e ST HE MR T Ha—
NAFZETHATE OCTEOEDOEA.

Krpoanoemsl DM CENSTOCTHH, BCTRC e Oaeagl, O TE DI DR
AT B AoDEITT e e we AP Apsecve Thusooery, e-mal- oo 1O a e by
Ebhciraos: Scerosin (20 Eoa seoeinry ghycoprobein thad is o saprecserd i bone Enmae by

psEepoytes ST phys an Faporiant mole it n e pathopenesis. of posbmenopessrss)
DSEEOponesls. Ecierostie Iy Bincing 1o the LRF 5 coecepiors countemacts sigrsafing
vix he camonical bete-cybnir-deperoent Wint paiivesy i oslecbhischs snd Bvereby
Infibdis bones formathon In addiion, SO scfs o adlfaosn osieocyies, Imcressing
FARE] =wpression and thersby shmiales: osheociasSc bone msorpton. The am of
our sty weas o mvesigabs the expression of sclsrosfin im bones oo b ssSgen
defoocy. For Bis parposs, we used 20 feraks Wit rats of emproductye age —
2 months. The animais wene ghided nin 2 goeaps owarnieciomizess groun $a1) —
0 andraés. subferbed o biaberal ovarksciorsg DT ared conirsd o (G2 — 50
anialks sobjecied b Tatse® pvariecioemy Routice Esiniopical methods [hemsinsrgind
eosn, Wam Gleson) and mmenohisiochsrmishny wers ased 0 oider 50 oelermEne
thie expres=ion of SCL. W Toann st e espression of SCL N Done Hesse s
INCresssd o grous G comoar=d o conieoi groun GE (5 <0050 Hishomorpeokogecad
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ApstRact

Introduction. The decrease in serum estropens cone
cenrrarion af menopanse distupts the metabolae bal
ance and leads to visceral obesiry, which canses an
mmmmeﬁnﬂ:ﬂih‘vﬂs through aromarase
activity. Also, estrosen deficiency is a reason for the
ﬂwe&n-pmﬂn:ufmcpﬂm
The objective of the study =as o meestigate the
serum estradaod levels and changes m bone alpha e
OpeT TECEpIOT STpTAssion in an expetimental mods]
of nsteoporosis
Materials and methods. The snady melnded 10 fo
malte Wistar rars ar 2 reproductne age of two montdhs,
dirsded mio tem prowps: group 1 (G - 10 orarecmo.
mared rars, and growp 1 (GI) -10 rars shameoperared.
5P55 10 software (BFS5, Ine |, Charago, IL, TI5A) was
used for staristical anakysis of the resulrs For the ime
mmnohistochemaral study, the nomparamestse tesz -
Liann Whirney was nsed, by comparing the median
vales D were presenred as mean  sandard deviar
tion, with p <005 as the lomit for staristacal signific

CATDE .

Becewed 17 Now “D_Lﬂmpmi 3 Du “022

bign el g, OGBS AL 2002

Resume

Modificaricons des nuvesux sériques destradio] et de
l'evpresnon du sécepteus alpha des cestropenes dans
un modele experimental dlosteopoross

Imtroduction. La dimsrmtion de 12 concentrarion sé-
rigue en cestrogenes i la menopanse permrbe |'aguic
Libre métabaolique, condmisant 3 Vobésiré viscérale, qui
provoque une aupmentation des s sersques d'oesia
diol par Pactoried de I'aromasase. La carence en ossmoe
l'omeoporose.

Lobjectif de Nétude 2 éoé d°étndier les o sériques
d'cesradiol et les chanpements dans 1'epression des
Técepreurs ooseux des osstropines alpha dans un mo-
dele expe mal dlosstop

Matariels et méthodes. lous svons ueitise 10 rars
Whisrar, femefles, en dpe de procréer | de denz mois,
répantis en dens gronpes : provse 1 (G1) -10 animans
ovariectomisés ef groupe 1 (51 -10 animans s
122 Toutes les amalpes statistiques ons été effectutes
a T'aide du logicsl SP5S 10 (SFS5, Inc., Chicago, 11,
USA). Four 1'étude mmmonchistochimsgne, nows
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ApsTRACT

Introduction. barrix metalloprotemases (MELP.Z
and BMEAPS) have a cracial role in the parhogenesis
of arherosclerosss, becanse they aze responsible for
the depradation of laminae elastica m the arteries
and the formarion of anevrysms. The MMP-2 i also
liable for cleasage of a big endothelin-1 (ET-1}, ze-
sulting in the release of the vasozctie ET-1 pepride
tesponsible for vasoconstriction and smooth nmscle
proliferation, activating the process of athero- and
thrombogenesis.

The objective of the study was to determine the
disrribarion of ET-1, MMEP-X, and BMIF-9 in the vas-
enlar wrall of abdominat aorta in dead parsenss, with
and wiathour atheroscierote changes by mmonohis-

Material and methods. The 24 sepmenrs of buman
abdominal aortas collected atr awtopsy writhin five
hours of death were nsed: groop 1 (G1) incloded 20
arheroselerote serments and groug I (GI) incinded
4 mom-arhercecleroric sepments. Gl was further di-
wided mto two sub-groups: Gl and GLB. Grougp
Gl inelnded plagues complicated writh ealeifiear
tions, erosions, hemorthapes, and proug G1B on-
complscared athercmasons plagques.

Revesed 05 s.p 2022, A.mq-:ad 13' How 2022
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Résume

Le gile et la relateon de Vendotheline-l e¢ des oue-
talloprottinases matricielles? et -8 dans la des
rructusation de la plague athtromatense chez les
patients decedes de diverses maladies

Imtroduction. “Les méralloprosdinases marricielles
(WBATD e MRAPS) oms un sole crocial dans 12 parhoge-
nese de Uacherosclerose car elles sont responsables de
de Lz formation dianerismes. La MBAPT ecr égalemen:
responsable du clivage d'une grande endotheline.1
(ET-1), emtrainant la libérarion du peprade vascactd
ET-1 responsable de la vasceonstracrion, de 1a proldfi-
rarsom et de 12 migrarion des marscles lisses, activanr b=
procesmus dathéro- ex la thromboodmese.

Lobjectif de notre étude wize 3 déverminer 1a dismrs
buticn de BT, MBF-Y e MAFS dans 13 patos wascn-
Laire kl'm:rne abdominate che: les patients décedss
ma:mmﬁmm:ﬁm’ﬁuﬂwpm
Matariel ot méthodes._ Lei 14 segments des aotmes
abdom:nale: homaimes préleses 3 Pansopsie dans les
5 hewres somams be décts one &re orilsds - (G1) come
prend 20 sermenss athénosclérotiques et (G} concsens
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Bbnrapcku MeauMuUMHCKM KypHan. bBbnrapcku MeguumMHCKK

a0 ELNTApoEM MEIMIHECEN KYPHaN
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YYHACTHUETO HA WNT CUTHANMWIALUMATA B NMATONEHE3ATA
HA OCTECONOPO3ATA

A. MpuzopRy
Kamedpa , Pusuonceus b namonosuyya husvonoswr”, Meduyurcu yrusepcumem — Moeseq

THE INVOLVEMENT OF WNT SIGNALING IN THE PATHOGENESIS
OF OSTEOPOROSIS
A. Grigoryan
Department of Physiclogy and Pathological Physiolegy, Medical Universily — Fleven

Pasowe. DOTEaNapIaama o8 X50anmepuaups & Hapyl38aHE MDGUECS 3 KOCTHOMO DEMOOENUPSHE, MPY KOSMo KoCm-
HEME PEAPOYUR NPecdnatass Hal KOCMHOMO HopMUDSHE. MOCMMSHIIEYIATHIME 0CMESNOR0as 8 0Ha O Hal-4ecmo
CoelaHUTS POpML 43 MhDeHETa OOMeanopsas. KaroruvHuam Wind CUHaney mam peSynugs fuepetyuSyuAmS Ha
MREHEUMELTIE STEXI0S RTEMFY U ROHMPOnugs Sanascs Mewdy s0uUNC2eHeIama U SCMEosEREIaMa £ KOSTHATS MbAEH.
EcmpooeHHuRm Segiiium, eotel 00 Wapasesa MacmHE Je2eHEpallR Ha ROCIHUR MOTER, OCBECMERSS SgherTid cu ¥oes
UHERIUraHemS K3 Wt SaRoHUSHUA e, CEOMESTHD, NPUNSSSHEMD NG MESURIMEHMIY, SODUSUPSLIIL Wl cusranuaagL-
AMa, fu fune Kpaura Hanped 38 MPeecHUUR CPel) DEaNTYoU, Hal-9oye 33 WeHy 8 MEHDNSYIama. Cpedcmaand, Koumo
CTMPIUDST CUSHSNUIUDEREMD MO MenA Ha WG 3 Ho8a NoCoKE § aRaloHama Mepanis Ha OCmesncpoaana.

Koy 0ey OyMU: GCMS0R0pe2s, CUSHANEH Mam WN0E- Ramerum

Adpec 13 ropecnoNdeHtus: Appmuse Baplsey Mpueopay, Kemelps  Puaronocud U RAMSNOSINAHES fiLsuatoaua” e
CLLLWCY JHUBepCUmET, JI. Knusierm Oxpudcir” 1, 5800 Moeses, e-mall anmmine_phi@aov.bg

Absmaer Osteoporos’s redacis 3 dsrugtion in the arRcess of bone remaodeing, in which bone resspdion predominales
OWET BORE RMation. Postmenapausal Gsleopomsls i one of e MOsE Common foims of primary osleoporsis. The canonicad
Wint signaking pathway reguiates mesenchymal stem celf aiferentisbon Sna controls the daance Defween soipogenssis and
GSEOPEnasis in bane tissue. Esfrogen defichancy, ieading fo marked faty degeneralion of the bons Maimw, Bxerts IS efect by
InfbItng the Wit canomical pathway. Accoringly, he 4se of grugs that Comect Wnt signailng wouid De & step farward In the
OrEVENLON OF fEGLVes, especially for menopaysal women. Drugs [har simwate Wit signaling are a new dUreciion in anabolic
fherapy fof OSTEOpOrosis.

Kay words: osteaporosis, Winli-catenin pathway

Address for coMmespondance: AMmine Wardeni Grigeryan, Depariment of Physiology and Pathoiogical Physiology,
Megical Unfversity, T Kiment Ohfsol! St By — 5800 Pleven, e-mall amming_phabvsg

WHNT CUTHANMHW NBTHLLLA M H3 MbpEAYHaTa ocTeonopoia [1]. EcrporeH:En-
AT geduylT Hapywaza Wnt/B-kareHns cHurHansueE
MET, YUACTEAL B PEYNAUMATE H3 KNETHEUHHR UG-

Kb, E3KTD B UWEMWR OPradEnstM, T3Ka W 8 KOCTHATa

JCTEONOPO3aTE Cf XAPIXTEPMINEE © HAPYLWE-
E3HE MPOUEC3d H3 KOCTHOTO DEMOOSNWpase, NpW

K0ETD KOCTHETA pelopbyws npeobnagaEa Hag
LocTHOTO copmupane. MocTmesonaysanHata oc-
TEONOQDO3IE & 8AH3 0T HAR-YSSTO cpeusaHwTe dap-

CHCTEMSE. I'IpE: MoCNEqHATE NXOWMHA CArHaNHWART
meT Ha Wnt npREneyse EHAM3IHNETD BRE BpBRIKa ©
OTEPUEIHETD H3 HETI8O0TO BMARHNE HhLpXY Npoge-
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Expresdeamul hanges of Osdeonesiin ond Collagen Lype-1 in Fesale Wiklar Rals wilh Osleaponesks

Arminz '3"'1“’:'“ T.lhrln.lE-:h-'\rI. .ﬁ.'l:l:'lrl.':Dl.rmﬂmt

Drgrartwast o, .Fij.lln-:g_l. and Famoaph -lﬂ--"gr" I L n-Fleves, Bulparis
artment of,, Cenersl and Chlrul?:lhl’ﬂg “. Miedtaai [iniversin

Abwstract

Parpesc: Osicrmoectin (SPARC) s 8 muliluncionsl proiein isvolved in Lhe bone remodeSag by repeiafing.
ool profifersion and cefl-mairix inloracions. In he bone lissee, csiomectin basds mineraks and oollagm,
and presura by thes indimies miscralimGon. SPARC plays a key roie i ihe repslafion of bone remodeling
and mainienance of bone mess: by sEmulaling osdeobilasisc dillerenlisSon sl sopprecssng afipogesesis.
T aimof our study is bo determine e changes in the expressiom of (sieonecin and cnllapen fppe § {008 .-

1p in exrngo dafacency.
Matcrizhy xnd Mizthada- '.'c-:u::d.i':lﬁ:un.::'huln::lhlt: cproductive ape - 2 by, SSrided imks 2
groups: mroop L (G} - 18 animals woe i and proeg I (31} - 18 animeh wocah 3

Hroalts: 'We Nomnd thal the SPARC @l C00_-1 in the bone drabeosts was reduced is the proup wills
asdooponsss (5] — ovarsooimiaed mis), compared do e shss-operaied) coninol group G2 {polEsL
Hisinmorpholog icall amatysis of Gemer from G aninels ssfosed redecerd areas of mimeralized Ssoe amd
bone marruw [sliy depomesalion.

Conclosfons: The bok of ssiropens Biocks oenblacse dilferenizatios and profiferation, which reduces
their seoretony capabililies.

Keywond: esiropen deficiency, tsleoneclin, cllapen lype 1, oslienporosis.

Inlrstucibn: Odcosedin SPARDT & a mellEfmcGonal prolcis involved in bone remodeting by
regulaling ool proiferalion and cell-maiix imeaciims |1]. I e booe lissue, SPARC i localieed near
mimeralized iraberuls and is presend in prealer amousls in imnaiere Booces fa in neiene oses. SPARC is
capressed by adive oslenbleds, osleocils, bome meamow progesilor cells, dumdrocyies and akso by ooy
el Dy presenl in mineralied lissues iscluding endothelial ceiis 2nd Eooobiasis | 2] Bessrch showes Lhal
in L bone ticosr, osieomeciia binds minerals aml collapen sl poschiy dh inilisies minaiicalion |3, 41
SFARC plays a key rle i e repataion of hose remodsding and maintenace of hoae nme by sti
mdcohastic difisresization and suppresisp adipopeacsis [5]. The sim of our sady is bo delermine he
changes i the expresion of csteoneclimand collsaes ppe | OO0 -1} i esiropen deficioscy.

Frlaterials mned methodc The cxperimenlal sady was spproved by the Sciosl@ic Bikics Conuniiee of
Mcdaral Umiversdy-Pleven, Hulparia (cendicate me, 5560 0700, 20195, The cxperimenl was perimmed on
20 Srrmale Wislar mes ol 2 reperductive age of bwn monsbs, wilh an insGal weigh of 150020 prame, which
wrre divided @slo fwo proeps: group 1 Cil) —10 aninmls wiilh bilaleral owerieciomy (fovx), amd group 2§52
=i animaks shesm-operaled (SHAML All rals peow im standam] mules of work wilh eboralmy animais
adopied s Modicl Universily-Ficves, Bulgaria The aninal were propesord Tor e exporiment by
mhhmﬁmhmnﬂﬁwmﬂnmim wrre acommodaied i an aar-

ormdilivned room (relaSve BumsSy £5-65%) over 3 12-hour Eghetdark oycle, al 22620, willi ree acooss

L3
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LHTOKMHM W HHBO HA ECTPONEH NPH OCTECNOPO3A
A Mpuzepss, A QUMIATIDOSS
Hametipa _TUsUOn0eLR U MEMONCRLMHS DUSIGNOZR", MEDULLHCRY FHEBEpCmen — Mieseq

CYTOKINES AND ESTROGEN LEVELS IN OSTEQOPOROSIS
A Gngoryan, 4 Dimirova
Department of Prysiology ahd Pathological Physiciogy, Medical Linkersity — Pleven

Pk COMEONOOONEITA & ROOIDECLANG CLEMSMRD M00MR3HE B SICTIMET OFENS, FIEMD 0 apaumeanmeg o
NOMLNEHS ME0S U AOUES PR HE EOCTNTAL, SOORLG 80 NSO FTNASOCTT M3 SDOTUME [ Fasmne
;luu:ummn-'rru.m Eﬂ.uummmmuwummmm B EOTNOCE MG SRhALnTT. 8 N2MOESEANTE F =0

o DR LD s F BU0OSE LU, TE O SSUPCMEs T e Bomps-
nm..uw“-.‘ i ] ST CF AJUTONTLISAN. LnmOusume sea0efOmesm
ELOy SOTENTICTREME STOTHE DRA0RGLLT YDED SAMONDUREN. NaTEFELHE LY DATTSAEUHEA MEVSHITESL DC4osHLmE
LML, ST PYaCTRRTT B ADCTERRTA ol oo unmepeeanr-T (TL-1), -0, L-T7, myseop-respomaaupady darmop
ITHFET u ThSL wamepgtepon-cana TR, peue Elr a3 HVESE LR O v wana-E musand JRANKL
MESCFOTMLRIE paomesed dawmop (TEFT o THE], sasroha-ronnneg Cmusgrupaty famog (M-GSR, codon e
Bomanes pacmesTH Garmap (VEGF). Mossusmo o MeF OF CEApe MU VD MVHHL AT 1! N ENET, Npethimecm-
BENLL A GOTEDATE DTS NG DO WIS .

Rl Oyl SOOI, UITEINLHL
AdEEE Jd MOPRCONHNIELRT Apaure Banfany fBusoosn, Namedos  TUBANIUE U MAMGTSIINHT SHLaLTInET
AESGGLHITL WS ICLTET — Fimeasy, e Ao Copoldoms® 1, G000 Mneeey, e-mal. arnine_ohlab by

AR Pl

& sl is @ prog oisease of e bone skelsfor, Charaoerdaed by reduced mass and
oEirsorated Donr miCTmaThierone, .!n:lhilm Increased mmwmmrwms Oine of the OmMeeTT
s Of CETOOOTHT [T exrogen geficency. Diferent ivpes of Cyinkines piay am active mée i the paliogenssis of eXrDgen
gefclency oxieopoiosis. They are sutFantes Wil meloimnk and mumcionsl efisors, and sometimes e Mioogical sfecis
mveran Cyiokines Jfedt oIieoionsd bone FESOVECT MVOUDH 3 auiong, LTI, OF JURfSCAnE meThanism. The mah
cyinkines voled i bore Umover are inmdeuiare T (i-1), £-8, -1, Smor ecmosis factor (THE-m and ptetamn-
Do TNy, e recepior actvedor of e aeciearfacior 4B Fgand (RANKL), ransfoming growth facior (TR} and TGS,
macpnage-cokny SEmLatng factor [W-CER, vascuiar engtthelal growmn factor (VEGF]. Bost of them a seoreted by
Emrmume celfs and ogieokia st or oSeociast precursor ce s

Koy words, cSecoorosis, Odokines

Acdress for corespondence: Armine Wardan! Grigoan, Deparime of Prasiology and Pathoioglca’ Physhelomy;
Liedicai Linversly Pieven, T Umenr Ohiisdil 51 Bg— mmm_,e—m1m-=_nr@:mm

DCTEONOPCIaTE & NPURECHERD CHOTEMRD 2300
DAZAHE K3 KOCTHIA CHENST, KDSTD C2 XaDaKTEHINS
T MOHMWEHS M3C3 W EROIEHI MAEDOIMTETOHIE
Ha NOCTTA, BOOEUH A0 DOEMIISK YYNIMBOCT K3 K-
THITE M NCSHLEH PICK o7 paaTypd [1]. O GonecTra
CTPEGAT M ASSTE NOFE COBEH0 NP HATHIRE H3 KO-

MOHEMNSH THCIANAHRE, HO NOBEUE 08 JECATET MEHHTE
B MOCTMEHONAYIETA. CNAgsT Sk (yHILINATA HA Rl
HALNTE B PETYITTET K3 MEHOTEAVIITE KaWanmaa mpo-
MIBOOCTEOTD HI ECTROTSHM M NIPANErHE YEErui3sa
HMEATE K3 FSH. ToSE NpESRIEES HAMTEHD 0T
MyTHPEHE M3 KDCTHATA PesopiUMA ¥ BCaM 00 Mepaa
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Panpest: The seaech lor new enliscplic preparalions apasns| Fessiam Sirams @« 2. inpecal ssue ol modens
mesdacine. The reseanch conducied in rocemn years i samed al dhe decoovery of mew sslamicrnbiall seibs) aors,
wilh malural gemcsis such ax planl cxirads, cssealial ofs and sslimicrobial poplides isolaled Prom varioes
il Cavier and meces mm a gardes sl Hels aspera are rich @n alissioin, vilassins, msinens,
Fhyoolic acid, phroopnscins, ssemlial amine acids, omepa-6 el omepa-7 My acids, which moduce
infammraiory reactioes and have & hoseficial sfert on Lbe repesarsison procmsses. The aim of the prosesl.
siudy wax o delonnine the polonliad eTerl of 2 creams conlaining: caviar and mooex from Lhe pandes snail
Hekix asporsa om CIME immune cefl infiRmaion (macmoplapes) al experimosial mode] of persiosl aose
wimmnl im rals.

Pelalerials and el A woumsd defoct was modsicd on 20 male res weiphing 170 2, o8 a2 l=mplale
10w §.5 om and infocied with baderia 5 aeress, 15 ooli and P. armepincsa al & concesiralion of 5 = B9
CFUD ol or 7 s, The resiment lested 2 days wills the sse of Lhe repenaneting cream o Canlaseus
Totzl Recowery of | Eamerom BY LTD {RC) in fhe fellowing geoupe: Greoup | (G417 - 14 animals ireaded
ll'i.lh:ltll."-:lll:ﬂ'n.pzﬁi.“z] & armas, wihoo srasmerd. Hisisiop ical snd immusohisockemicl metbods
were e dn assrss The eifoct of e trealment, with 2 biopsy laken al days 3, 7, 14 and 21 CIWGHE cxpeossion
wax evalualed imnler @ mSoTEcopE

Resonli: e resulls of the presesl sbardy showed thal e B0 resedod moderale presence ol (CINGE posilive
immune cells (macphages) i 1he woamd beaking,

Concloslons: Acoording, lo the oblainesd roaills, we can sepped ol RO on pesiicipaie @ wousd healing.
Allhimgh mephomeiricly sl mecroscopically, e prepamston soeminply soccionied the prooess. of
liswme repeneraiion, il is mot seilabbe Tor applicebon on aosi complacaled serpacal woms

By word: Flehs aspena, flammasson, Pasukend Wound.

Imlroductio: The peoomrolis] voe of astibiogics 1ed 10 the seaech Tor new allom@live asliseptic
eeparalions apainsl resisianl straiss [1]. The cviar and mmooes f & pardes simil are radl in allasosm,
vilamiss., minoral, ghyoolic acd, glyooproisin, coeniial amiao acids, megs-G sl omega-D Tally acids,
which rmeduce imflanumestory rescliom 72, 3. A member of research teams bave roponied thal e caviar and
e of Hdix sgpersa. bave sstimicrobisl propenties amd benclicial effeces in e regeneralion FOCEsSes
L Acoordingdy, lhe use of smails and products derived from smais woshl help in e roimen and
preeeniion of dermminiopical mllameaiory prooeeees of difToresl ocalicalion [5]. Wound heafing s &
dhymamic process thal is dividod into three phaces: infammsiony, pro@forative asd remodefing. Mactopisgrs
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CHANGES IN THE SERUM LEVELS OF ENDOTHELIN-1,
MATRIX METALLOPROTEINASES-2, -9 AND C-REACTIVE
PROTEIN IN PATIENTS WITH MILD AND SEVERE
DEGREE OF ARTERIAL HYPERTENSION

Krasimir Kostov, Anelia Dimitrova, Armine Grigoryan,
Spejana Tisheva®., Adelaida Ruseva®, Milena Atanasova®®®,
Constantin Gospodinoy®, Alexander Blazhey=+=

{Bubmrited by Corresponding Member L Radomiroy on October 21, 2013)

Abstroct

Hacimcady ic stress inoarteriad hypertenmon leads to increased poodiec-
tion of endoth ET-1). Changes in the extracellolar matric are contralied
Largely by methalloproteinome2 (MAMP-2} and methalloproteimss-9 [MMP_5)
which play an importint role in vaslar cemodelling of bypertension.  C-
reiciive protein (CRP) i an acote phase protein which is synthesised by hep
atocytes under the efect of imterleukan 6 (IL-6) in mBammation.

The purpuse of the study was to mvestigate the relationship of ET-1,
MMP-2, MMP-9 and CRP with the degree of arterial lypertension and the
systemic and wscular miummatory response.

Three gronps were fomsed: group I - 31 patients with mold by perien-
mon (MH); group IT - 20 patiends with severe hyperiension (SH); group IT1
15 persons o oa contmol groap (CG). ET-1 was determined by ELISA Jat of
“Buoanedika™, MMP-2 and MMP9 by ELIEA kit of the “R&1 Systems™, and
the CRP - through imomancturbidimetric method with moncclonal antie CRP
antiboedies. The analyas used the stalistical program STATGRAPHICSE.

This study was supported by Graot No §/H12 of the Medical Univesity of Ploven
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BAWAHHE HA MMPS BbPXY ChAOBATA CTEHA

Apmune Cpuzopa, Kpacusup Kocmos, Axedus Aumumpodd
Kaveapa BHIHONOTHA B NATOGHIMOIGrHA", PAKYATET M0 MEAHIR Ha,
MegnunHeKH YHIBepouTeT - [laesed

Marpawcnite weTaonpoTesam (MAP) ca veeananasg o dpasmsm o1 - i Ca-
ChIEEALN CHADICITHIAZH ChE CROIHN GyHEISGHRLTIH AOMeiIE 0 MEXANETEM HE JefcT-
BHE CHBTIAN © PAIPAAIANE KOMOOHEHTHTE 188 GrCTRalETy sapins marpase (ELIM),

CHRAERCTIPECHETN | OBHIICHATA AKTHRICT Ha MMPe, koo« AHCHANANCE MEHLY
AP 1 TREaHENTE Bw G Topi (TIMPS) ce Halliscdass NpK S0 GUOs0sHHAIHE |
EATOIOHMHE NPEMEHH, KITO OPEaIin PARBHTHE, JAFETEAHE HA PAHH, BHITAICHHS, ORER0-
rrsii 3o EBANIER W aTepockaepdn | Lk

MoHacToaumes 8 WERCETHH ok0as 28 paanisi sena MMPL, klacnfuumpans s rgy-
MM CHOpEl BHIA WA FpoTERIMTHYHNA CyfcTpal, KOATD Te pOfpasIar. Cemehormoro Ha
WAMPS mrouna: woasrenasn [MMP-1,8 i -1 3], senarmanyi (MMP-2 1 5], cTpomeTHEHAN
(MMP-3,-10-11), matprnnasc (MMP-T n =264, ran-siesiGpannn MMPs (MMP-14,-15,-16.-
17w MMP-23,-24,-25), exasenommn (MMP-20}, meranoesscTasd (MMP-12) w0 apyTi
WM (MMP-19,-20,-27,-28) (2).

Bewgknr MMPS SMAT CHOOmA CTPYKTYPAD NpO-BSHTHA, EaTameTick JoMelH W
hese mopexin KaT0 C-TERMMHLIEH DoMeTar, KORTD 0T CBOA CTRAHA € CERRIAN © RATATHTHRYNHA
FoMcin wpes rbbxapas npasd, MMPs ce cokpeTHpaT B AaTENTIH T PN, HIMCKBALIH AK-
THRAIEN 53 NPCEFRIGANETY MM B AHTHRHA Sina (3}

Perynaisama 1 MMPS ¢ HEIseanTEAHD B2 B APABATA TERIN, Thil KITO C361 R
THRHPALIETD MM, MOTAT NAILH0 (4 PANPILANT BCHIKH ERCTRRBENYIAPINE KMAOHEHTH M-
PAAN TN DpH4ANE, 3eBHOCTTA HI TEIM EHIHMH G NAMMPS 1103 STPOR KOHTEOA, Kol g2
OCLUMECTEABE HO TRM HAHAL TPIISKPHILAL, AKTHRIUME W CORPELANE 13 JATEHTHR Dpoeiisng,
# NPT AHTHYN RHARGHPaHE,

Tpancspanuss

Mptsticipadion CTHY A 30 TRAISCEPHILIE C2 RERBAT PROLEHHHE LM TORNNN M PACTORHA
duarrops gato; 11.-1, PG (TpowfollTen pacTEsed dakrop) 8 THF-n, aemo Jpvm, km
mmp.TﬁF-I! {TpanicopuHpEL pacToREN thastep-B), XENApiH H KOPTHROCTEROHIN HMAT Hil-

xpfitepel edext. MHOID 0T TESH UNTOKRINR W PECTEE R GAKTORN 08 KAKHH MEIRATOPK,

« 232
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HUMyHoxHCcTOXMMHYHO H3CAeBaHe Ha eKCIIPeCHATA
Ha eHJOTeNHH-1 B abloMHUHANIHATA a0pTa
NpH NalMeHTH C aTepocKaepo3a
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Brpegenne OPTANMIMA G MRREAT XMMOKCHATI, MEMo-

ATEpOCKAEPIIATA & MYTTHHAKTOPHD 12 SMNRAHNI CRAOE CTReC, asrHoTenHH 1
O0/ABAKE TACATALLD TORCMMTE H CPEIiNE N0 KaTERONAMAEN, TpoMisd, TpoMGokoon Ag
PEIMEP APTCPMH, KOCTO CE WIPATARa B A0- okpcaesnTe  nwnonpotednn (Ox-LDL)Y w
KITHE OT/TATEHE HA THMHAN B APTEPHATHATE ap. fakTopr (7). Bowaky T BOOAT 10 &M<
cTern W opMipane K NaaKk, NpodeR HI ACTENHD AHCHVHEUHA. B FLINAIHTEACH OT-
MEXCMIE 1OUNM THERHHA Hekpota B obaacT- ORGP HA CHACBATA CTEHR, KOHTO CE ABSRAT
TH A AACEFHATHTE yuacTRuH () Haii- oclionHE  NpHMHER 33 CCKpPCUMATAE  HA

PEATHMR STROAOFIMAR arTopy moehc- ET-1 (%L

TEAT W YBPSWIHT HUTHMATE Ha Chaa, EDETH

cTana MPEANOCTAEXE 30 PAILHTHCTO HA aTe- Llea n 3aaasm

pockaepoIaTh. CuecTECHD POE 13 STCPo- LlenTa Ma wameTo WICNEABAHE & 44 C&

FENEIATE CE OTOAED Hil JHCTHNMIeMuATa (2) ONPEIENA  CTETICHTA 18 MMYHOXHOTONH-

W enpoTenHata macdyvemama (3), KaTo of wismata ekenpecrs v ET-1 8 afaoms

JHAMEHME £ WM OKCMAATHEHHA CTpet HA Chb- HAMKATA SOPTE MpH NAUAENTH £ H Ge3 are-

noeaTa cTeHa (4] W EpImaneHHeTo (3). POCKAEHAIA W AN CE CRAEHH CRCTPCCHATE Hi
Enporenusi-1 (ET-1) & ¢a08 nenHA ¢ ET-1 nps paanuyiuTe eTamm 1 aTepocs-

MOMHG  ATIOKOHCTPHKTOPHD pefleTame, NEPOTHHHOTE PAIBHTHE.

KGATO ce NpolyuHpa GcHOBHOD OT EHADTCN=

HHTE, HO ChIOD TAKA H OT FAAIKOMYCKYIHI- BMaTepHassd B METOTH

te knerin {TME) na ehjonatn cresa. Tod i eAHOTOAMILEH NEPHO C2 HESEIRAHM

£ DfpaIYEE OT HEAKTHREN NPpCAMECTREHNK cermenTi o7 26 Gpo yomemikd B000MMK:

oaadeH kate Big-ET-1. Brarojapeane Ha WAMHH BOPTH HA NIHEHTH © PRIHAHA 33~

crcunditHa HAGNENTIEA1A mpenpo-ET-1 FOANBAHMA BIETH MPH AYTONCHE 00 NETHA

cE MpeBpLiga Big-ET-1, @ upea sHAaTenyn- 4AC CAEN CMBPTTA B ul{a'r:.ﬁpa LOBma W
gadpuin naToaorke” —  Meneussoe

KOMBEPTHPSLIAE EHIHM-] (ECE-1). Weax-
rupms Big-ET-1 co mpesphu o ET-1 (6], yuunepouet, Macsen, Mpusosenn ca py-
Olcrosiis SKTHEITORM 30 cHATEaD ia ET-1 8 THHHH XHCTONOPHYHH METOAN [XEMaTorei-
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YyacTHe Ha MATPHKCHHUTE MeTalloNpoTeHHaIH
B NaToreHe3daTa Ha oCTennopo3iaTa

A I‘:I:lh.‘r}_llﬂﬂn'l. K k’rwi.mm"_ i ,’_.!'uumm'.'_ A ﬂ'ﬂ.n.\.lumpum:r

'I(amm.l Alnnsonoris i narodisisonories’, DakyImeT no eI,

Meamupuoxn yuumepenTeT = MNnewen

Ty aenT 4 Kyvpo, DAKyITET N0 MEAMIHNE, MERHIMHCKH yuuBepoHTeT - Macaen

il dop Apnawwe Dpusopan — ovimdene P4 abn b

Oreonopoiara ¢ MuarodasTopio 1abao-
TARAHC, KOCTO HICETE CREMETE W o Xapak-
TUPMIMPS © MAMETERLHE 3 KOCTHATA MACl,
PAREIDYVIARAMC  HE MUKPOSPEWTCKTOHMEATA
Ha EOCTHATA CTPYKTYRL M NOBHIEW QHOK 0T
dpakTyp (10 Tlo nasHn il CeeToBHAT
SqpaBHA OpTAHMIALNN, oRono TO saamon
AYQIH G CRETA MMaT octeonopada (1) Mo-
Ao naksd 33 Espoma coqat, s Ao
2040 roanAa GPOAT WA NAUMEHTHTS e Ge
vaesi (2). Ebno of nali-Tessate yomows
HEHHA M S0 IANANETO Ca GPaKTYRNTE HO
BeApeUMaTa KOcT W MpROsadiHe oTReb (1)
O TeOMopsIaTa ©f HIPEESE Ha TPeTo Mic-
TO <pel HeHndErkmHoIHETE IoboTANAHME,
CAEM ChpASUHO-ChA0RH 1AG0Na LAMHE B OF-
KON HuHE psinesn (4), OoobeHs cepao-
3en ¢ npobremtT B Bwirapua. ¥ omsc nocaxa
TOIHHA CE perucTpapal i 90 . eayn-
BAHEA B RXUIYITAT N SCTEOMNSpoaa.

OCHOBHUTE XOPMOHH, KOHTO PEryIngaT
EQCTHHE MeTaboimitu CE NaparxopmMoH,
ERMLHTOHMH,  Bdtasad D ctepomani
ROpMMOHH, KaTD SCTpOred B TECTSCTEPOoH,
PAETEMEN  XOPMON, THROHCHH,  KORTITI0T,
MUY, MHEYARHGNORON T PRCTEREH
dakrop (HGF-1) n ap. Bpoachara aunea
AR PpHEOGHTHET medisUaT HA Brexs S0
O TEms KOPMONH MOME &8 A0BEAE 0 Y-
GaTa M KOCTHE CTRYKTY P, BOAE0E N0 Ps-
BHTHETD Ha OCTeonopoaa (5,

Komoun T Kns pinbapaneto Ha NaTorcHe-
JEATE HA OGCTEcHioPpIaTa & AHANITET HE Npo=

51

UEch WAl KOCTHO PesOmenHpans. Bum R EKE
© TURA & HATPYTIANW A0CTHTLYHD JaHHH 13
PATEHTHETO HE NPCUSCHTE HA KISTRUHO W
MOCKYINPHO MEBO, O BOE DLIE JWcEa
UAMGCTHA MHEOPARIME 18 GOKTORHTE, K-
TG PEFVENPAT KOUTHO poMmodciapans npid
wopa (&)

KocTnars peaopiuna M opsiiparsTo Ha
KOCTa ©a ana  naaMsdres ﬁ.ﬂ_"l:!.‘"l:llpﬂl.l.“l. ce
NPOLWEEE MPY 3TPpaEH Xopa, PersopdunETa o
OCTCOKACTHTE £ MOCHEABLHE OT AKTHEHPO-
e HA OCTEMUIACTHTE H GPEIVAAHS Ml (o=
TEnML, kITO JANBABS KYNHHHTES 38 e
OT R0 TPH MECELiE. Eorars cHHTESET HA
MATPHLIATA & JaRLpIReH, ocTeofascTHTE CE
APARIIAT B WER W IANGYRAT 8 fyHKme-
HHpET kaTo ocreocunti. [locisidute npo-
ALAMARLT J& WIPpaAT OCHOBHA PpOSTd 0 MiH=
WHHPAHETO HA  KOCTHOTO [0S Rass
Hp=1 NpefaRide HE CHIHAH EBM O TEG
NACTHTE W BCTEOMAALTHTE WROXY KOCTHATEH
nosspspoct (7). Chaea 30-roavEiHa Bwei-
PECT KOCTHATA MHOCE HAMANEBA, 4 CAEl Mme-
1 5%,
B nasanoro Ta €€ AWM Ha MNoBHEISHL
KOSTHA Pesoplilis, o No-KLEHD Ml EoTHE-
AT 0CToOiIaCTHA AKTWEBHOUT, Kavo wans
ECTROCEHHHAT GechiuMT & £9MH OT OCHOE-
METE PANTOPE 30 PaTRETHETS HA 0CTE00-
PraaTE (B, BRIRMTEARD OB ML -
1 CAEd oBLpHERTOMIAE (9.

Mocnenmm NPoyHRaHNE BOKRIRAT, 48 &
MPOUSCHTE  HE  KOCSTHOTO  PeEssi i iMpars

monaywrn  anryfarn  gocrHra oo
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Science & Technolomes

POULATA HAMATPFHEKCHHTE METANONMPOTENHAZI B IIFOOECA HA
KOCTHOTO PEMOIETAFAHE IMTPFH ECTPFOTEFHEH TESHITHT

Apumee [paropss, Kpacmaap Kocroz, ,Imn:rpnnl
Hamedpd . FUSROTOINE U ma;ﬁu&mﬁa.m
A Taeeen, px j'_.huﬁ.m Croprderu ~ A8 I, 5800 Maeaer, Feicgpus
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THE ROLE OF MATRIX METAI LOPROTEINASES IN BONE REAMODELING
PROCESS WITH ESTROGEN DEFICTENCY

Armine Griporvan, Krasimir Kostov, Apelia Dimitrova
Daparrmernes of . Physiology and Pathophysioiosy”
Medical University-Plaven, J Elirmeny Qheidshr ™ 5o 5500 Pleven, Bulparia
e-mail: armine! Siinain_ by

ABSTRACT
Osrecparosds ix a meldfsceonial diseecs which affect the dkelston and is di.uareﬂmmd.b'y
losa of bome mass, alterstions of bone micro-architecters and incrsassd Eachos
diserse iz prevaleat among the ad=lt pepulation amd in pesteenopemsal women The causes u‘
tha devslopmant of ostsoporosts ars differsot Overzll ssrogen deSicisncy is 3 major fctar for
tha development of citmoperotis. Bome leas after ovarisciomy of portmescpansal in astociated
mlhmnusnrlhcm.mmbuhsm amd rapid dsgradation of the boos musmrix.

In the pathogenesis of ostscparosis p:.ﬂ:ln:pm mainiy I type prossolhytic smrymas-
ca'ﬂi.q).:n K and pesriv memlloprossinazes (MMPi) MAMP: are & gmowng family ef
uﬂopnpﬂdtmmr_'s simvilar functiomal demsin: and mechamicm of acticm mlated o the

] of sxmacell mamix compements (ECM). MMEPL e key medator: in the
axmacalk matrix daling. bome prowth amd ossscclatic bome resorption.  Estrogsn
Sk tes b0 the I in the action of MMP: apd their tisime inkihizors
directdy aﬁc:. ths regulaton of osteoclast activity, thms playimg a leading role iz ihe
pathoganssis of osmsoporosis.

ey woorale: Onseapensdis; Knooges defotorey, AMarrts setelloprmemsne s |

Breeremae

CQCcTeorEgpoiaTa & EaE-9eITe CPEIIANOTO, CERPIAED © SEIPACTTA. CEATSTHO HOpYIISHHE.
EAPASTEPHIEPANID Ch{ JATYEA Hl EOCTHA MACA, MPOMEHH B EOCTHATE MHEPOADEHTEETYPA BOJEME
I0 TeCHA WYILIEBOCT E WRcTH fpexTypE. oIEnEzTa 9ecToTa EX FRISNEEAEE EA CYVIBIEES Ea
BeIpeEETe EOCTE B CBETE SCHEJCTHAS HA ooTeonoposa e 1.5 wenmeda o ¢ ovaxBa TE 02 &6uae 1.6
»oTEoE2 Oope: 2025 ©a 4.5 MEmmoEa mpez 2050 £.(11). O6meEsT paaMep 5o pRINOOETE 32 IPEEH E
TEUEEEE Ea OCTEQEOPO3d ECOESCTEAE DPAXTyPH Ei GeJPSHHTe EO0CTH B Ta32 3 EEpomEa o2 ONEESEY
Ea MpeEamRETaE € 35 MEmrapsa. (SmaTa cToEE0CT. BLIpesH SOEEE0 & TPYIEC Ja 08 EITECTm
IMMOTO TH BETHFIE] TEYSHHETO Ei DANESETA 32:0H0 ¢ EIRRNGOTHETEATA MSTHTTHECES ITOMOIL,
IATYES H2 PR5OTER IHH. EIETO H IANSMIAEE EA ACECTEETHE 33 MOMOD E I FCEDEER H Ip.
OooGeED CEpHOISH & OpoerewsT & Brarapes. Hicoensawws mrespmess 8 meprata 2005-2011 roca
moxazans. ¥e oporo 400 000 mxesm m 160 000 »ame Eax S0-roOsMmED SEIPACT 3 IACTPAMESE OT
PRISHTHS H3 OCTS0O0p0sa. ¥ HAC SO DMOOEER o2 perRcTpEpaT Eag 0 xam. onynsasss 3 pesyaTar
EA OCTEOMOpP03:d. CRI0 & FOTAROSEND, e Cperso 400 Hess rogEITs=s My EeT INGETa S5l Gepema
EoCT, EaTo 800 o7 TSR yMEpaT 30 £IHa TOIEHA Coen SpasTypaTa (13

Koctaata pezcpois B DOPMHPANETO EA EOCTTA 3 IE] BIAEMED SANAECHPADIA Cf TPOIECa
IpE :IpaBM xopd. PeaopSmEsTa of ocrecsmacrHre (OCs) e DOCIRNBAHA 0T AETHEHPAHE EA
pcreocmoTETS (0B3) H 05pATVEIANE B3 0CTE0ET, HO0HTO IAMBIS2 EVEHENTE 33 TePECT 0T 8030 TP

Wolame IV, Mumber I, 2014
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17.Fpuropsan A., A. Oumutpoa, K. KoctoB. Octeonopo3a u XpaHUTENEH PEXUM.
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OCTECNOPO3A W XPAHWTEAEH PERAM

A Tpuzepan, A, DumumpoSa, K. Koomol
Kamegpa duuosozus u namoduiisasozua”, Meguudhchu yruBepoumenm - Magfgy

DOSTEOPOROSIS AND NUTRITIQN

A Grigonyan, A, Dimitrova, K. Kostov
Department of Physiology and Pathophysiology”, Medical University - Plaven

Pezlome: OCmecnopoiama & NpoZpecupalls Memaboaumuo JaboarBake Ha chenema, kosmo g .
pakmepuIupa ¢ HamasrBaHe Ha KotmHama Maca, paspyabane Ha MURDoapRUmekmanLkama Ha koo,
Hama cmpykmypa u nobuwed puck om gpakmypu. 3adosrBanemo @ WUpTko pasnpocmpasens cpeg
EuIpACimEOS HAoRAEHUES, BCOBEHD NPpU AEHU B MEHONZYIA, HO UM3 U MHOBO CAVUAU Ha fe-passiy g
MU Ha emeanopasa, ¥osakaBaHemno Ha CpEgHama NpoguatumenHoom Ha HuBoma U 3acmapBasams
Ha waceneruemo yleausaBa madusocmma ka mola 3aboAABakemno U BRGA Ha Nocmpagan) om ome
onopola, boaeomma 3acMa Mpemo MRCMO Cped thpgeqHe-cegolume U ankonoauHu 3aboarBans B
Ha4AAHWIME BMANJ NPOMAHaHema Ha Bosecmma 2 BEstuMnmosHe U Nopagu Masi NPAMa oomeono-
POIAMa 8 HAPEWEH MUXama enugesis Ha Beka”. MNpuqunume 33 pasfumuemo Ha oOTEONOpeiama
ca pamusHiu, EgHa om mex e HenpaBusHome xpanense, koemo e kopezupyes puckod gakmop 8 pasdy-
MmO Ha oCmeonopoiama, HebasaHouparoma U HeigpadocnoBHo xpanese B gemcka U oHoweda
Buapacm e npegnocmabika 1a palfumuemo Ha bonecmma B no-HanpegHas eman om Auboma. Blakoqla
Hemio B gHEBHUA NOPUUOH Ha DUmMoecmpozeHy (Chgbpially o B coama, peguua JeseHYYLL, Tepser
u Bofodu xpanu), kawud cogopdaugy mpogykmu u xpadu, Bozamu Ha MUkpoesemedmu U Bumamaig
(uurk, manzas, Mazqesud, Bumanus D) npu d#exu © ecmpozeHed geduuum G Ha3MaAUAD WAL OMADRLAS
uimBama Ha saboarliaHema.

Abstract: Osteoporosis is a progressive metabolic disease of the skeleton that is charactenzed by
loss of bore mass, destruction of bone micro-architecture and imcreased risk of fractura, The dissase
is & widespread among the adult population, espedially in postmenopausal wemen, but thene ar
marry cases of earlier forms of osteaporasis, The extension of the average life expectancy and an agng
population are increasing the importance of this disease and the number of atfected by ostecparosi.
Disease ranks third among cardievascular and oncological diseases. In the initial stages course of the
disease is asymptomatic and because of this reason osteoporosis is called “the silent epidarric of 107
century.” The causes of the developmant of cstesperesis are ditferent. One of them is malnutraion
which is a changeable risk factor in the development of osteoporosis. The unbalanced and unheafty
diets in childhood and adolescence it a prarequi;itg far the development of the disease In an #"‘mm
stage of kfe. Indusion in the daily ration of phytoestrogens (contaired in soybeans, some vegetablel
grains and legumaes), calcium-containing products and foods rich in vitamins and micoelements “'E
manganise, magnesium, vitamin 0 in women with estragen deficiency weould reduce of postpzne ?

I manifestation of the disease.

HE
passomo cu coguphanue, keems ARaMena m
ma cmgykmypa. B pragnmarn wa maga koo o
Bam ABcHO synauBy, phBHEURURT UE;T L
U o wapywada npaBuadama crmoedia L8 ]
CowcmiyBam mpu ocHoBu WP"“M

DEMennopoOiana & NpGpEUpaLLe Memaboau mng
sabonsflass Ha chesama, hoemo ce xapakmepusupa
£ HaMmasAtane ml RoOmuama Maca, paapyabane Ha
MUK POSPRAMEXMOHUKEME He koCmikama cmpyhimypa
u Bogu go noBuwen puck om gpakmypu {17).

B kocmeama mibhan e wfupwia wenpekecsam
MPOUSC HE DeMOgeAUPIHE FDU PARAMHL PUBLGAGEUN-
WU U RAMGMGERNHU. CHLMORMUA, Hapywesama pozy-
ABULAMS Ha modu npsusc Bogu go paiBumuema Wa
OCMeonopoda. JaBoanbaHemo namaBa cusama wa
hocmume u egrclpemeimg © mola me aytiem

HAMUHU 18 rpefleHuus Ha Ww.uu -
YMIPAHEHUR, MOGROGRLLL XPaNUMEAEN il #
WA XpaHUMenHy goBaBku. Hal-paiyMHuse ks
Fremi Memogy ga ce couemadam (1), 04

L

g8 ce npusckL U dapmakosozuuHo AT

Misozo Bakse & pegoBeomo npodelaars
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OpusuxHanHa cmamusa

MampukcHa memaAonpomeuHa3a-9 u
ocmeonopo3a

lpuzopan, Apsmune B.', bemoBa, Tamana M. %, Aumumpoa, Aneans A.', Kocmol,
Kpacumup IL', baawel, Arexcangep b2
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5800 Mieben, Buazapun
e-mail: arminel 4@abwv bg

BrBegenue: MampukcHume semasonpomeunazy (MMPs) npegecmaBasfam dramusun om yunk3aBucum
npomecaumuaHy eqzusu yuacmBawy § pajepamgaHemo Ha KOMNOHEHMUME HA EKCMPALEAUAPHUA MM PLUKC
{ELIM ). CBpuxekcnpecuama u noBuwenama akmufBinocm Ha MMPs ce HafaogaBa npu sHoeo dhuzuoaczuuHu u
namoaczuuHu Npougcy, Bacuumesto u npu ecmpozedgeduuumHa ccmeonopoia MMP-9 e egua om gBeme
onucaHy uobewku xesamunazu B cemedcmBomo Ha MMPs, cnocofHu ga paszpamxgam NpoMecAlMUMHD #e-
AamuH {geHamypupaH kosazeH) B kocmuama mmekad MMP-9 ce ekcnpecupa om XoHgpRouUmLU, OCMEoKASCITIL,
OCME0BAACITIL, OCMEOULIMLU, MEEaKaPUOULITIU U KASMKUITE HA KOCMHUA MOFLE.

Lea: Lieama Ha Hawemo npoyuBane & ga ce uicaegBa excnpecuama Ha MMP-9 B koocmHama mskaH u
CepUMHama U KOHUEHMPAUUA NPU ecmpozeHed gediuuum, sogesupad Bepey Gesu nakxobe nopoga Bucmap.

Mamepuaiw u memogu: M3caegBaxme 20 mencku natsxa, nopoga Bucmap Ha Bwipacm gBa meceua, pas-
geaeHu Ha 2 zpunu: Tpyna 1 {G1) - 10 subfomuu, nogaoseru Ha oBapuskmosun (OVX) u konmposHa puna 2
(G2} = 10 paswubo onepupanu (SHAM). Breca uznoazBanu uMyHOACSUUHU U UMY HOEUCIIOMUMUUHU MEMogu 33
ONpPegesiHe Ha BKCNPECcUAma Ha MMP-9 6 kocmHama MMskaH U Ha CepYMHAME O KoHUEHMpauUR.

Peggamamu YemanoBuxme, e ekcnpecuama Ha MMP-O 8 kocmHama mmekad u cepymHama (i KoHUEHmpa-
UuA ca FHauumesno no-Bucoku B zpynama OVX ¢ usabena ocmeonoposa - G1, 8 cpafiMenus © KoHmMposHama
chaswuBo onepupanama zpyna G2-5HAM (p<0.05).

ZJanwoqenue. Ha Gazama Ha Hawume uicaegBanun ycmanoBuoe, ue MMP-9 e mapkep 3a nofuwena oc
mecksacmHa akmuBrocm npu aunca Ha alunukoBa cyrkuuA. Mpu NPoQLAKUMEsEH BcMpozeHed Qe uuum
yBeaussHama cepymHa KoHUEHMpPaua Ha MMP-9 & cBepiana c yBeauueHa ekcnpecua Ha enjusa B kocmba-
ma mukaH, koemo Bogu go sazyba Ha KoCMHA MuHepasHa navsmHocm (KMN )L CaegoBamesno, Hasuuuemo Ha
nobuwenu cepysmiu Hula Ha MMP-9, moske ga cagsu, kamo Guomaprep 3a pasBumuemo Ha ocmeonopojama.

Karowofu gymu: ocmecnoposa, usykoxucmosusur, MAP-9
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20.KoctoB K., A. T[puropsH, A. [OumutpoBa. EHOoTennHm wun apTtepuanHa
xunepTteH3us. Hayka n Mnapgoct, 2012; 223-231; ISSN: 1314-9229

EHAOTENHHH H APTEPHAJIHA XHIIEPTEHZHA

Kpocumup Kocmoe, Apmunbe Fpuzopsk, Adeaus Jusmumposa
KaTeapa .PHIMOAOTHA H NaTOOHIHOAOTHA",
PaKyATET Mo MeJguunHa, MeJHuHHCKE YHHBe pcHTeT - [Lnesen

1. i [
[pez 1985 r. Hikey n cwtp. myQimsysat SOk, KORTO GNBCHS ChIHECTEYBAHETD HA CH-

aorenen koHTpakTHaeH gaxtop. Brocmeactewe Masachi Yanagisawa n Hiroki Kurihara, -
eano cne Sadao Bimura 0 Katsutoshi Goto, 3anoueat pabora no maogupaseto s Toha me-
mecTBo. [pe3l 988 r. Toan JAKTOP € YONeWHo NPEYHcTen B HICHTHAHLMPAH, KaTo HOB MCTi-

THI canaNen ¢ HasMerosarkeTo - EHIIOTEMH, nopaas esacmennss ou mposaxoad [, 2)

iz I Crpynenipa wa ET-F
ET-1 ceavpara 21 AK n 2 ancyndueanm speeed Cysl-Cysl5 m Cys3-Cysll,
sanTo W xnapohoben Carepamnan Trp 21,

Ceueliomanmio sa eniomeETEImy @RINFT I WToQopul, KO0 OF OFNITEERRS K
ET-I, ET-2 ET-3, cvemonm ce om 2] aviworncesonn o crwdbpicdin mo dee ducy g
ATkl @ Woeleadma el iz 1) ET-1 & ¢ wonexvane terno 1492 D w ce koaupo oT rem,
KOfTO CE HAMHPE B XpoMotoma 6. Kogmpausst ren va ET-2 ce wamupa B xpososana | ET-2
CRALJUHA QB TAMECTESHMA Ha AK W uma 90% xomonosnin nocaesosarennocte ¢ ET-1. Ko-
AspaiusaT red Ha ET-3 co wamupa B xpomosoma 2. ET-3 champea wecT 1amecTaaHMA HA
AK u ima 71 % xosonoswHn nocieacearennwocty ¢ ET-1 0 ET-2,

Hisdi-puamg Jppuenie o1 (DHLe spaovems neninig e BT-1. (3, 4)
Exaorenmn-1 e nal-MoiunaT RaiokoHCTpHKTOP oTkpHT docera. Herosomo aelctone ¢ oT 30

A0 S0 FFLTH Ne-CHARG 0T TORK HA HOPAIPeHLTHIE W aHrHoTerann 1 (AT (5), Netepupa ce

=323 -



21.Koctos K., A. 'puropsiH, A. iumntposa, C. Tuwesa, A. Pycesa, M. AtaHacoga, K.
locnogvHoB, A. bnaxes. EHooTennH-1 U mMaTpukcHM meTanonpoTenHasu-2 n 9

npu naumMeHTU C pasnnyHa CTeneH Ha apTepuarniHa xunepteHsusi. Hayka u

MnapocT, 2013; 85-90; ISSN:1314-9229

EHgoTenun-1 u MaTpiKcHH MeTaNoNpoTeHHAZH-2
M 9 NpH NauHeHTH € pa3iMYHAa CTeneH
Ha apTepHaiHa XHNIepTeH3IUA

K. Kocmoa', 4 Npucopsn’, A, Fuvumposg’, © Tiwesa”, A, Preesa’, M. Amanocon,

K. Nocnoduwina’, 4. Frosees”

1Kum:|.pa. Pamsonon 1 isredannonorna”, Cexctop  Maradsanonorse’”

“Kareopa ..Naqu.nn.'lnrm, mvimanarns W enaekpenoncres”, Kmoosn mo  Kappeonoree™
:-l‘-l“ﬂm Eammiang MAGOpaTopHa, KIHRASEE AMynasoria @ aaeprassras”, LK
Kameaps _ARatoung, YHEToNsrE, usrrissras i Gusaars”, Cexrop bwonorss™

Memmgmacen yummepeimer — MaeneH
e-mail: dr krasi_kosrow@ebv by

Buicienne

KuneproHnaTa ¢ Maorodastopno 1afio-
NFBAHE, KOCTO & CHBRIZG C NATOIEENHA
TEpaMCHM B BepRHHTE, DROPESHITE, NOPMOo-
HATHHTE W ChIOBHTE MEXaNHIMH 13 KoIT=
pofl Ha kpubBHoTo sagraee, Halb- pnsoama
PEryAAUME C8 OCHEISCTRAED HA HHBOTO Ha
EHBOTEND 9Pl OTHENAHE HA BN HIATAT )=
e {moren o - N, npocTammcrm -
PG, endothelnim-derived hyperpolarzing
factor = EDHF} 0 nayoxcucTpekTopm ne-
uecTEa, kaTo: exgorenmn-1 (ET-1), tpow-
Gowcan Az (TxAz), asrworensan [ (AT 1T
HapyuseHuar Ganame mesay Tax, oW @
TRainD NoEAILEEEE HA CHOOEAE TOKYC W
CTPYRTYPHH NPIMENH B Chpanata ofeda (1)

XemoHHAMHYHHAT CTPEC BOOMH 20 Noe
Bamieya npogykygee na ET-1 kofTo & eans
OF HER-CHAHITE OTEPHTH 10 MOMENT2 Bi-
IOKOHCTPHETORW, Herosoto QeACTEME & OT
30 go S0 MBTH NO-CHTIED 9T TOBA MA HOpag-
penaiena @ AT 11 (2) w seway 8-110 man
mo-cnafio ot Tona wa yporensan 11 (U-1T)
{3, 4). Meneprpa oo ooHosG OT EHANTEN-
were nersd. Hoswesmpausmre wa ET-1 &
chaonata cTeda ¢a wan 00 mvTe no-
BHCOKH OT LWMPEYIHPAILHTE MY IL1AIMEHH
wipa. Taka ET-1 AcHcTha oCHGBHO KaTo
apTORpIEed | MAPAKPHHEIE PEMHE, 3 He

4]

EATO HHpeynupam xopaod (5] Oceek &
enactena, ET-1 ce npowasenan o chpuern,
AufipenmTe, RAROLOPEUHATS #UIE3, AR
aan s xefiogiata @ UHC, wakap o 8 13-
EJIDUHTENED HHCKH KOHLEHTRALEK I:Iﬁ]n.
ET-1 exaumozeRcTna ¢ N84 THS sHlo-
TenqHobd  peuentopsi: ETA w ETB. Te
npegcranannar (-prodein ceupiaHd TRakc-
szsepanmm SenTeim. Bea ocioss wa caon-
Te i vive dapsiakonoriims fekm, ETB-
PELETITORETOMATE CE KIACHPHLUMPAT 0 364
moarune - ETBlI w ETHI, ETA-
PELENTOPITE GF EXCOPECHPAT MPeIHMHD B
ChAMEETE FIAAROMYCKYIHH KWETEH W Kap-
arsmuourTiTe,  Edextire  coupaasd ©
ETA-peuenmopa 8087 no 1Rcimeia cal
AGHTHIALAE B TIAAKOMYCKYTHHTE KReTi
WA chaomeTe M masomoscTpeRune, ETH-
PELIEAITOPHTE CE  ERCTEPECIEPAT MPEIHMHD
sy chgomime ennotesin kieTki. ETH-
PELEMTOPHATA  CTHMyplaumE W nos
cneuHanne Ty ma ETHI — pepsnropa,
AKTHBIPE CHIHATWI NWTHIE, KOHTO BOOAT
o ccholfosIasne: WA peliakcHpamn fax-
TOpH  KETE WO, PGIZ u EDOHF {12}
ETREI — cBLpEyHueT oTrosop ¢ BEMOKOHET-
pikid, noaodas ua geflererero o ETA
peuermopa. Mpes NoCHeaHdTe TOoHNS . o
HATPYTIARE W IEONpasspaEiu i LoKnaTencs




22.KoctoB K., A. 'puropsH, A. lumutposa, C. Tuwesa, A. PyceBa, M. AtaHacosa,
K. TlocnoguHoB, A. Bnaxes. CepymeH MarHeauit (Mg®) n maTpukcHu
meTanonpoTtenHasn-2 un -9 (MMP-2 n MMP-9) npu naumeHTn C neka n Texka
cTeneH Ha apTepuanHa xunepteHansa. COopHuk ot Xll-Ta HauMoHanHa HaydHa
cecus 3a CTyaeHTu un npenogasatenn, oktomepu MY- lNMneseH, 2014; 269-276;
ISBN:987-954-756-150-2
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3 APy TP TIATLHEITTH C JEKA B TEREA CTERER
HA APTEPHAINA XHIIEPTEH3HY
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Buseremne: MACHSnT ¢ CCTCCTRE T BITANHIMCT Ha HOHNTE H rwana, Tod MOIYTRPA

LLA0BNE TONYE W PCOETHNIGET SIDET TIpDMANG na QTIOBORHTE Kby pCIlla
EOOKOHCTRHKTOPINH W IOANANTATODHH ArenTi. B chpiessc-h100ama eReTe
MPOMEHISTE 140 CRCTPAESEAYTIE A MRS O SHTpoyrapT o7 MAPs 0 Tex e THian il
indnropu- TIMPs, MAMP-2 0 MMP-9 g TIMP-1 srpast 83 podas 38 enacenme
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TR KT MMEPZ g MM P ca onpesteenn wpes ELISA kit tia LR&D SysiemsT, 8
MY M - ey smoieeTaen WOUTOPHAICT piHEH METECL 30 aTEInIee WA
"':"'ﬁ:'l'l'lu'lcg:u Aporpasa STATGRAPHICS, .
h'."',m”ml'u thlmml‘ il :!‘”wm s EF;I""—'“"”‘:J""‘ “1:; (o [ B T e JIX enpsasd
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A anm“r']”‘ X cnpamas 10 (= 0,00 1), sinkTo s sesdh J1% enpasn TX (p=ils :
> ¥ M CopysibHa Mzt

Hlﬂ??;":'n"“ e FSICAQUMACHE SARHCHMOET ARy HHET

L'-uuu:-?i-""”“ e TX (p= 0.0340).

" e EPERITE ke pannn A R

Wi S KL Hinnarn ma MMP-9 pansai g © B0

hlli".l 4 .TI.| BEneaima nopa/s: Ki "-‘..'lx-"-'-"l'x- BT [ I'x ;

gy oI ¢ KT, MAMP-T jie nosainn cneiiduii o
M gy i

o Mo

A UTHKR B CC MENE

i Ne=SHTORH TP AIMEHTINT € - (]
mile TRANC CTENCHTE HA
Te ed RIrEE S L nos e

i Pk LT T

L

Ky
ey, 5
! eI N Sppie el sm H
H"“Q:IH“:.}M": FTepaamm SHECETCITNm, IYTR I e (LML RO T it
: v M 2 rpiicEl WhTPE T i
gy AT ¢ proprar (a0-patipocTpane T

N i | R s [T sl i
M WO oy gangy JOHD conmesni R Y TR 8 LUl



23.Koctos K., A. Oumutposa, C. Tuwesa, A. PyceBa, M. AtaHacoBa, A. bnaxes, A.
FpuropsH, K. NocnoanHoB. Pons Ha MarHeausi B naToreHe3aTa Ha apTepuanHaTa
xunepTteH3us. Hayka n Mnagoct, 2014; 114-120; ISSN:1314-9229

Pond Ha mMarHesdd B naToreHesara
Ha apTepHalHaTa XHNepTeH3ud

Kpacuwip Koemos', A‘-.le_?uq_’_{mmmﬁmu". Ciemwuna Tumeas’, Adeaauda F‘}wm{
Murewa Amanacosa’, Avexcawsnp Brascen’, Apuune Fpuzopan’, Kowemanmun e

1!(&1’:!1,;}3 _dnasnoaoria w naredensoaonm”, Cexvop JJlamopasaoporns™

“Havenps  KApIHonorus, MYIaErEn 0 CHASKIH0I0THA ", EIHRHEL N0 KEPEHII0NHA
*Kareapa KIMHHYMA NAGOPATOPHE, KIHIYHS MY HONOTIE o neproaorss”, LK
Kareapd L ABETOWIRE, XHCTOAGTMS, WHTON0HE i GHoaorsa”, Certop , Besmiarsa

Senuurscsn ywanepontet — [Licee

e-miail, d-p Kpacuuup Kocmos - drrasi_kostovGaty by

Brnenenue

Marvemar tMgl_r € ETOpHAT  HAf-
PAIMPOCTAREN IRTREKNIETRMEH KETHOM W ¢
lcn:udnrﬂnp B onag J00 coEMmpg peakimE,
WHACTRD B MHOWESCTRO MPOEECH PervITApi-
WH  ChpaeuHo-chaomaTa  doomagan {1L2)
IMpi  topuanis  HIMOAGIHYHN  YENOBHE
HHBaTa Ha ME' B CEpYMA CE MONTRpHAT B
FPAsIELATE Ha TECEH petheperTen
amamnow= 0,7 a0 1,1 mmall, koeTto ce
OCRIGECTRREA “iped CTROr KOHTPOR BLpxy
cToMamIHD-wpennaty shcopdung w Gubpey-
waTa wy cexperpen (1) ManksH mposicHn B
EHCTPALIEAYIAPHATE M WHTPALCTY AT
Mg KOMIEHTPALRR MORE I8 HMIT THANH-
TENeH edeRT BRPNY CRAORME TOHYC, ENac-
TemocT W pacTews () MarseisceiaT
TPAHCMIORT CF SChIECTRARA wpel OB3 OC-
HOBHH MEXAHMIME = TRINCULAYIAPEH H M-
pauenynaped (4). Tpancueay NApHHAT TRaH=
CNOPT BEMMWRAL HHGIYRCHH W ednyKcHm
TRaHCnOpTII cheTemd. Mp™ wngaywe ce
EOHTPOIHPE OT PLiHilE TpaHcnopTepd., K-
vo Mrs2p, SLCA1Al, ACDP2, Mag TI,
HAKTO W OT GI'I:'LLH.I.HH'!“PIHH KATHIFHHE Ea=
HiLITH TREME w TRPMT (iransicnl
receplor polentinl melastatin <6 u =7 catson
channels) (5. TRPMS& ce ewcnpecnpa
raamno B GLlpEITe W uEKyME, KhIETO pes
rvanpa Mg'' peaficopfiune. TRPMT ce exs

114

CNPECHpR NOBCEMSETHO M HENDRATE JHIRCE €
seranma (1) Me®" eduayke ge ocnuecTRERS
yped Na'-rapscHsm 1 Na - HesaBHC MM T
THia £35, B Mgt Tpancropr yuacTear
Ma Mg 0 Mg Ca” nomea (1), [Mapaise-
NYNAPHHET TPSBEAOQT Ha Ma™ e mackeeH
ipigec, KOATE ¢ OChUISCTRREL Mpes ALT-
IEHTE MEAIVEAETRYHE KONTanTH Hid ©H-
TEAHMTE WIETEN B HHTECTHHAMEHA TPRAKT M
oubpeiprte. ToR 33BHCH 0T creUMaliEg
cTpyrypHE SeaThim — wiaymn. Hpebso-
To yenownase Ha Mg’ £ cokpuano © ot
CUTEAMY MHCKATE SHCNpECHE e | SaTsEra-
und” knaymiie 1, 3, 4, 5 w B B Gslpeunre
T TR P ETRIEE] Ma:' TPAHEAOPT TARGCH
ocHommn oT knayandd 16 {paracellin=1} »
15 ¢d).

Mpostennre B WEEaTa B3 Mg™' sorar
Ma AonpEEecHT 54 EATOHRINOIOT MATA BE
suneprenamara (3. Mg® mrpae sases
MEI B pErYIANHATS HA ApTepHAINOTH
HAIEraHe, EFTE MOIVIANDES ChiohHE To-
Hye W peakTHERoCT (6) SpEl pELTHOHE
MEXRTRINE

1} Hapvmewssra ywa Mg Tpswcnops
MOFIT 30 NPeApalRRIgalT Kest pateiiig
B KMNEDTENCE 8 DOCIE NN SR
Eﬂm.]ﬁ aaefpHHE (G Makap M OCKWE-
HH, SAHHHTE JoKNRIRIHR 10 soMeHTE M-
KATBAT [BOTEHLMANNATN perylaToOpHa pots



24 Koctos K., A. lnmutposa, A. MpuropsH, C. Tuwesa, A. Pycesa, M. AtaHacoBa, K.
locnoavHoB, A. bnaxes. NpomMeHn B CepyMHUTE KOHLUEHTpaunm Ha eHOoTeNnuH-1
(ET-1) n C-peaktuBHusa npotemH (CRP) npu nauneHTn C neka n Texka cTeneH Ha
apTepunanHa xunepteHaus. Cb6opHuk ot Xll-Ta HauMoHanHa Hay4yHa cecusa 3a

CTyOAeHTM 1 npenogasatenn, oktomspu MY- lNneseH, 2014; 264-268; ISBN:987-
954-756-150-2

[y

MPOMEHI B CEPYMHNTE KOHUEHTPALLIIT HA EHAOTENMW. gy
W C- PEAKTHEBHIIE DPOTERH NTPH DAILHMEHTH C JEKA 1 TI!:?;;I‘I'I
CIENEH HA APTEPHAJHA XHUNEPTELSIH KA

K. Kovron', As Jusurgena', A Fpocopan's C Tumena®, A, Pyeegy M
Avanacosa’, K. Docoogmmes?®, A, Bassen® o
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Penmme

Buneaenne: Xe SCLHAMHIHHAT CTPCC NP BPTERHILTHE XHNSPTENING BOSH B0 N0 Rilick
npuaysuns na ewaorennn- | kolito g eann or waii-cumTe OTKPHTH 10 MOMENTE
BIIOKONCTPHE 0PN, C-PerRTiBuuaT npoTeni o peTpofas Gearbe. keiito e cHwmemmpa
O BENATCUHTHTE N0 BWASRCTBHETO Ha HITepaeeknn-6 (1L-6) nimepnensan=Eb{IL-1h)
H TYMep eiprriampan dukcop-a (TNF-a) npn swananesve.

Mea: HacTosLOTo iecieasane whe 38 gen O npoyuy spuakara wa ET-1 0 CRP o
CTENEHTE HIL APTENMEIHATE XUNCPTENINA B ELERATHTEAHHA CHOTEMEH H ChI0B OTFOR0D.
Mevoqam: Chopssapanin Gaxa s rpvma: | pyna- 31 naumenTa ¢ rekn xunepresoms- JI%
(AH e 0w d™ Lad 1007 10 Py - 20 ARHEHTE © Tewk xnmepTeng- TX (AH e 6l
100 T rgavnia- E5 i, sosrposm rpyma- KT (AH e[ 20080 1 | 30/85), ET-1 @ onpetetsi
upes ELISA kit va, Biomedika™, a CRP- UPEE HMYHOTY PE M ME T[S H METS ¢ 1T ERCOIEN
HASTHIM BOKPHTH © Monoknouaan sre-CRP girirene, 3o asumiceme ¢ HInoEaid
cTarHeTIMecka nporpase STATGRAPHICS,

Pesvararn n oicns

MANET ERCHCpusesran e nuinm o7 MECIc) BaHeTn oKEraT,
cepysuime Huea 1a ET-1 ca pommnpens HPH APTEPHATI TN XHTEPTENINS {F,,.-:u_uﬁ;., [y
ACKISEE POETE MY B MAT0rencIarta Wa abonsnmets, CrofiseTite vy CT-1 s rpymam e
JIX cn no-eueosn or Tean npe TX, soem nokass, we ET-1 nepRe oonoB pai 38
xlﬂ]l':rrl EHSHEIOTD OO TOANME Oe | HAMRIIBTE ST, NpeIk aaca HACTHIHAM "Fuuf\.'lllrf
Hil STABMING CBA0R0 Pevomenipane, Cpeamime somentpaug na CRP npo JTX W Lo
EHAMATCN0 L BHEIICTIR, KOETO [0 L [ (T Fe8 e TS BpLAETIA Hi ﬂp|1_-pq|:],'1rn‘”:‘
KIUEPIENIHE CLE CHOTEMUGTD H ChAORO. BL3naneine. Te ca No-Rscokn N rl'.ill.!ln-'“"'n:
JIX 8 epannene ¢ KT (p<0,05) w rean ¢ TX, koero noxrim, se maiammeinias npsss
AW NRPEEEL B PONIHTE STRINH 1A SR o AT GonecT.

BCummmmninnn juvsums spre s NUNEPTeIIA, cHacTeann- |, C-peakTinen aprent

g
Hanepenne. Xunepioimmra o M rHRak o pue safiopanniee, KOCTE € m,,pmrlm"
! 1 o = il
BHFTCUIONIAE 18 FIPOMEII e, SLBRciiniTe, Sopmomunn e i siaomire pesdt

it
"R KERTTERAI DL PR T diabimrane, | ladi- noostinn PRSI CE PEEETRR (=Rl
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ENDOTHELIN-1 IN PATIENTS WITH ARTERTAI HYFFRTENSION AND TYFE 1
DIABETES MELIITUS

Erasimir Kostov', AneBa Dimitrova’, Soejana Tisheva®, Aleksander Blzher,

Miepn Atamazova’, Adelaids Ruseva®, Ivan Trinlikov®, Armine Crigorvan'

' Department of "Physivicgy and Pathapiysicieey”,

‘Department gff "Cardiviogy, Puimonoiosy and Endocrinalogy”,
* Deparoment off "Anatomy, Hitology, Cytology and Blokgy”,
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ABSTRACT
The rok of endotheln-l -} m arterial yvpemension bas been estabished
measmement of §3 senmm Evek. msr:ﬂrshawinmmﬂaﬂmnﬂmd -1

i Inpertersive patents, ofers show nomm! o hehiy elevaed Evels. In patiens with type 2
dizbetes melins (TIDM). the diseass & ofien comhined wih amerin! Invpertension. which kads
Mnmemcmamim ET-1. whrh & a powerfis wasoconsmcior with
, may Comribae throwh varoos
md:a.:snﬁmﬁ!:hﬂnmﬂof-fﬂbetm::uhrﬂiseaﬁmﬂmmmﬁmm
ET-1 camses a redirtion i insulin sersifivity and may so participie @ the developrent of the
mewholr syndrome. The objectie of the stdy was 10 conpare the senmm concemmtion: of
ET-1 in paterts with mild and severe dezres of anterial hypertension with and withoot T2DM
wiihi those of nomcéensive minuhnk wiod DM The survey resulis show that m
with arferial yperiensin with and withor TXDM ﬂrh&hﬂ'ﬂlmhﬂtﬁtﬂngmnf

the confrel group,. The averapge vk of ET-1 & patients with arterial In with TZDM
are sEpifvamh mereased conpered wih thess m paterss with Inpertenson withmg
DM

Eop words: sadothelln-{, armerial hyperaension, nipe 7 diabened mitling

BLEEIEHIIE

TespIHEMENEELT CTPeC OPH APTEPHATHR MHOSPTEEINE B0 10 TOEEOEH TPOIYEIHE HY
ET-1, EpHT0 € eIES 0T HIH-CEIEATe OTEDETE 00 MOMSHT2 EaeEnacTpasTepE [4] Herosore
ZeiEcTaHE & 0T 30 30 F IRTH To-CHIHC OT TOE 5 HOPATPeSATER: H aErHoTesaEx (AT 1]
sexy 2-110 meoE oo-cmaso o7 ToEa Ea vporemsEe I (U-IO) [2.9]). De=sepEpa ©f 0CHOBHOD OT
SHIDTATNHTE eTRE. Kosnesrpammsre 52 ET-1 B ceyozara cresa ca Eag 100 DETH O0-BHCOEE OT
HPEVTHPAONTE My TIaMesH EEEa. Tasa ET-1 JelcTsa oCEOBHO 5370 ASTOIPHESH MApARPHHEH
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PEIHOME

Cmpecaim € cped NpUMLHEME 33 Peluna Heps-
Ho-mckxen satonmsanus. Tipu cmpec 8 peaymmam
O CRONHOMD S3FUMODEHCIBNE MEXTY eHOORDI-
HEME, MPHAGTE 1 HENINDATHAMG HEDSNE CHOME-
M@ 08 HAGROORET GYHKHHONGTRY 8 CpYKImyD-
wu mposeny 8 apeanuamia. Tposensm ce Sonxosama
NEPHENKIA 1 NOBETEHUEC KT E Oma0aop. ANanceIu-
AME, UHEVRLPENG O CIDEC, Moxe D (ade npedus-
SLACAHE O ALY CMpecopi. Cmpecem mpedus-
aunea cmpec-undyyupaiama ananzeans (CHAL

Howunenmusjopdassn. FQ (NOFQ) e weapo-
HENMD CBC  IT-AMUNOKUCERUHNG  BOCAEI08E IHER-
wocm, kolimo noaRkses HoyuReneama. Howgen-
MM 1 EHETOIANE CF NESPORERMEoN, HERPOMO Y Ta-
MOP, KOWHO HAMARRSMN Pasumeme Gopsy K
CIPEC-U N VHUDENETE G TEHAA,

Asormyuam oxcud (NO) usia saxna pors 8 6or-
KOBAME MEpHEmIe. HR80CmHG & We NOSTHASE NOKY-
HENLUTIE NP OCHIED 1 Xpossie cmpec. Credosa-
MERND, ORLG HEap e 18 NO
wowgunemgrama o CHA,

Leami ¥a MFCRECBAHEMD OEME BIVUGBANE YHaC-
MM HE NUMPURONCAGIEPINNGIME CHCMEME B
anamemiairme efexmu va vosw N-soowghunu-
Pkt Houuenmusoan asaros NAOPQUI-I3INH, -

¥

50

ABSTRACT

Stress Is known to exert an influence on newroen-
docrine, autonomic, hormonal, and immune func-
toming Varlous stress models have been reporied to
Indece analgesia. This 15 @ phenomenon referred to
as stress-Induced analgesia (SIA). Nociceptin and an-
alogues are newropeptides, newromodulators, which
are able to inhibit the expression of some forms of STA.
Nociceptinjorphanin FQUNOFQ) #s a heptadecapep-
e, which has been found to play a direct role on pain
percepiion,

Nitric exide (NO) plays an important role n the
indtiation and maitenance of patn. It Is also knows
that acute and chronk stress induce Mochemical
changes affecting both pain threshold and behaviour.
Thus, endogenous oplold pepiides and NO mediate a
wiile variety of physiological processes, Including pain
tramsmission and SIA.

The atm of the present study was to investigate the
ffects af novel awalogues of NYOFCYI-13INH2, where
Iysine (Lys) at position 9 andior 13 was substituted by
L-omithine (Orn) on mociception after chrondc lmmo-
bilization stress (15) and the isvolvement of the nitric
axidesrgic systems in fhese gffects. Analgesic activ-
ity was examined by nockepiive test — paw-pressiire
(PF). Al novel analogues of NJOFQ were Injecied at
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HeSponen Tl mMosam go Sogam U NENMLUgHITS Cemelcmiba, slcnpacupalal am sauema. Hellponenmugums
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Abstract

Helwopeptdes can also be paptide families exprassed by gla. Neurppoptidos are involved in the regulation of
gena transcriphon, cal Mo fow, synaplogenasis and gia archileciues. In tha révies we Iocus. on the roda of
neuropeatides in CHS call communication and the déferent typas af neurapaptides and naumiransmittars. Wa
try b0 anewes he guastion of whethar neunapegtices can De corsidared _irue_ neunmbransmitiers.

Kay words| naumpopides, rauroiransmines, glia. synapiogansagls
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Peslowe

£ obpzamellase wa mog o nampy Ha anaureska phdoprdpuus B obsacmma ke Budey.
WUAMA U fueassama na § ST T U U MENHOMG JHaueHea uRkla syokgama
uaRCFRBANE Ha MANMOTO Inaumiug. B moguuuscknma saysa Beanukla Svnpoca ma koo ey pu Gaussm
M. Emd asuie rosgemabess 0B30n D8 paaiiSase b seimome ua B o o i,
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Summary

Sciance has accumulated & graal amoust of krowedge, whie working m the befd of biologicaly acive
peptides, e bicchemisy and physioiogy, YWe noed to clanly their grest sgnilicancs ard fiscuss 85 16 whal
sTuCturnes thay might hawve alfect on The lobowing is ar overview of he role af biologoaly actve peplides n
e fiving erganism
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