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LUNG FUNCTION TRAJECTORIES AT A YOUNG AGE i
ASSESSMENT OF RISK FACTORS FOR EARLY OBSTRUCTION IN
HEALTHY INDIVIDUALS
Stoilka Mandadzhieval, Plamena Stoimenovg
Nikolay Mandadzhiev?, Armina Abdulakhi 3
Department of Pathophysiology Medical University of Plovdiv
2Department of Physiology Medical University of Plovdiv
3 Faculty of Medicine, Medical University of Plovdiv

Abstract: Spirometry is a key measurement and the gold standas$éssing lung function
in children and adults. From early childhood to adulthood, lung functions follow certain trajectorie:
that remain relatively stable over time. The modern concept of lung function trajectories is built o
the basis of numerous longdinal studies that reveal the presence of trajectories from childhood,
and they continue to be present in adulthood. This theory proposes a new approach, both on
growth and development of the lungs, the achievement of maximum values of lung fuittions
early adulthood, and on the early predictors of chronic lung andnfiectious diseasesarly
airway obstruction, which is key to chronic obstructive pulmonary disease, may be present early
adulthood, between the ages ofZ®) However, in this aggroup, sufficient longitudinal studies in
healthy individuals who may potentially develop obstructive disorders are lacking. Smoking is stil
a major risk factor, but in recent years the use of heated tobacco products and their analogues
become an wredictable damaging factor, the letegm use of which is relatively little knowmhe
functional study of breathing, applied at different stages ofilifaiberty, young age and early
adulthood, allows to establish the individual trajectories of lungtfons, and permanently low
values found early in life can be influenced by timely prophylactic and therapeutic approaches
prevent the development of further chronic noninfectious diseases.

Keywords: lung function trajectories, healthy aduksrly obstruction
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¥oLd, fHtjL SCtdbsts ftoj dddOos O twOLosdlsdjlsts dO Ist
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fts tslsdzatsh jdzdj dz© deOtelzh j 2O W 2 dzC ydw dzO0 B J dzd s
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st Iss detsf zh jdzgjIsts ddzd L O3l tefw o Odzj Ists dzO o1 L HEA
botejyHONd &j ROddL 5 MO OdzOdkscdyuded &0 IsjLd o
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mi Mmls s(AgiEd &t al, 2021, Lange et al.2015).
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THE BRAIN UNDER THE SIEGE BY TREPONEMA PALLIDUM:
NEUROANATOMICAL AND COGNITIVE CHANGES IN
NEUROSYPHILIS
Angel Palikrushev!, Petar-Preslav PetroV, Plamen Penchel, Darina
Ruschukové, Delyan Dimitrov?, Teodor AleksieV, Darina Barbutska?
Faculty of Medicine, Medical University of Plovdiv
2Department of Human Anatomy, Histology end Embryology,
Medical University of Plovdiv
3Department of Midwifery cares, Medical University of Plovdiv
4Section of Dermatology and Venereology, Department of Propedeutics of
Surgical DiseasesMedical University of Plovdiv

Abstract: Neurosyphilisis a seriouscomplication,causedby the bacteriumTreponema
pallidum.Thepathologicalprocesss characterizethy change$n thenormalstructureof thecentral
nervoussystemanddifferentcognitivedeficits.Atrophy, lesionsandinflammatorychangesthatare
conneted with memoryand concentratiorissues,are someof the major clinical manifestations.
Early diagnosisand proper therapy are of greatimportancefor the preventionof late stage
complicationsof neurosyphilis.

Keywords: neurosyphilis, Treponema pallidy neuroanatomical changes

e ma pall i dum, ssp. Pallidum pw yg¢
jdzwlils dz© MmdW ddzd . 1 te s SaisQed@y Ofy gz izez@0 Is
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1 htesmdWddzdfm J ©OCOsa O ddaW i Sydw m Treponema
mMdMmlsj 30 (A &) . Rdzo OLdWIs©O d&0O Treponema pal/l
otej &3y dzO@ MW Jdzd MdzOIs© ddzh § S ydw (Wu et al ., 2
10 HJOcdtshisdydteodsy dzQ H O filsttsvC dedfsjtels 5 CiPJs ts
dzj MY J udw duded dzjstej ftsdej d3ded IsjMmistsej (VDRL, F
(TPHA) (Wu et al., 2024).
S [fdme Ol M) Mdjnddls] ¥
B4 ded dzc j Odzj dz dzj otetsfd W  dzd i d
dorsalis d Oldfdyjd dzj o tctsf
1 SL dz09 Odzj ss dzO teOL dzd ydzd
HiWdydlsd, ¢0CIts d oi3j nOdedL B
HdOG detsfls d y d i@ dijd daif@) Odzj o tots

e dz0 dzj o tetsfd ¥
Wizl dizf{ gz ts ) @ W) § zdz@ iz
qwddzdfm.

lsj dzj o tsOdzOIs tsdsq YO
dlsj &0 kwodzslsts ol

2. RYJIrrUuRy
1 Ossdzsedydedlsy Htetsyjmd, Mol oL Odzd M Trepon
JoQS.tesW &3Pl c sdzv BO tesdzv B OF |5 fz6f X QP Ofdzjj s dx
j &z Wj dz0 ff Gy ydY Odpeds sddpded ( Wa,ug BO 25t) . alu
Cydqwilso My dzOB dz6 H Q9 Ols sBdzdlsdteOh J dzH Ot
zsteOld, Stdbkts fj M Misswlils s Hj dzGdyefetyj o
handarietal.,2024).tcd dzj o tesdW¥ ddzd i MO dzdadnlg jo dADUsIE | )
h jdegOlsO MmjCtejydw dzg©@ ydbsSdded otsHd Hts kot
i Mdedlsy WOLd dz2O0 dzgjotesmdW ddzdmdzOls© dda¥ j € yd
yoztslsts (Hagthlj2024p pn Oded L o3i Is, ytejma Spsalld s dTurne pi
Cogs Lol dplzOIs© B Oted j O | dzj W M j de, dzs 9 fi
| e W ddste , Iz ) lfQasipvvda@Iise j S Mty MdvIsO dzO
Cdzj Isi ydedlsj CwdzlsOCIsd -1s@clutding ladding ) g htS sifls
sf sdzOcOhd L O { tcOo-itkdzO By @OBBdzE PeEY j O ¢ i
DL dzd ydedlsj Wotedgd deO dajotesMdi¥ddzdmO J fte
Bsc Ol HO Mj dzOBdz¢k HO9 Ols ff tadi tgjBttc CaLl dats
B ssBOIsdydedw s dzj otetsimd¥ ddzdfm MmJ S OR-NONSNL
9 VyYJtejBesmti dOdzdzdzOIs© Isj ydetsfls, dzts B
IMmMejdz MOBOIO BOSCKjtedwY, o d&zddas ®tc@C
g4l Mswdzgd jlsts qLdMC o O dzjyjdedj (Ha e
j Odzdzd W Is dzj otetsydW Jdzdfyp j tOdzdzO ftosW e
L yded Is j sBodoCd. lteswW o O O My COls
j HO Mj dzOBdz* HOD O dda¥ ZOBOIsstej dz 4 € Ml
SiEsL i ydzd Isyd mdeiste o Id § € PdEfFo OdBO2AY tctsB dzj
hl earis, N. Abducens d N. Optic
Bsdz¢d 91 9 otOISO, Bl Eo0Odzgj (Ha
dzed dzjtcod Mmj dzOB dz® HO9 Ol MzEr 9 d
d d Hdfdstdw (Pujar.i et al ., 2021).
ddze 59 OMS 2 dzOtcdzd W Is dzj o tcts iy d Wapdzdds) o je ts g I§ Bzt
dw MmOtOCIsjtedL dtcO® fj d3d dad dzcj Odzdets o L |
dd. 1 JotesOdzOtsdBsdydedlsy (esdij dzad dzO Otels
9 0
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9 EHiBJidzjded] dz© t uniitciaa, n¢tmOs dj
OtedzdIsj ol-f EOXY B fz@zQE s dP waslsMdzO W d
d dzd dz¥ ud &ZOls O ddaW qdzsteOydw dz© i HO ( Ha et
sesdesLd, dmRjadY d [j BSLOcdvY s st O s j falk
d dziyts d3ded v, € ts G de{steto mlalfj dfcfe sz PO d3j Isls ©,  off teftshylsf) ~ofd:
ZOMmMstes jdzd j s, Htetsdzj-de@f 8 Hlatp@diak MB O] &O o Mt fipls
ddsmizdzsd ( Ha et al ., 2024) . WO e @O Is §f tizlipR dzls d 4o
COL dzd y®o © tsls ddzmkzdzsdlsj, Mol teL Odzd f Olsj tetsfS
cbd MO ctOdzdsdd, M Msswhd flj edE¥sydlsd d
matter d fj COkjcttdL dcdiss ©PEis@Y dd © I dEls v ded
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etal.,2021) .o tBteOL dzgts dL Mdzj Ho Odgj MJj dzOBdzs HO9 Ol ¢
Ariza Hutchinson et al., 2023).

sl mded fteswoeod dzgO dzj otesd¥W ddzd MdzOlsO dda¥ j S yd
dad¥Wdddd®dz@ Otcj L © fni Mistsw dad | ZzO0 fteddud dz

ftesctej MdwOh O Hjdjdydwy o Bosltstedd HIMW EZdS ydw
osHihd HB MW dddmdzd §O0tkijL O o¢Cds ye Ols =& totsdad Yy«
9jhimksets Mmip nig@BOIP@ I Triedum. wdzjHMmlsead] dzO© o L
Zz0 Omitesydldlsy d ®wICtescddwIlsO, C-OlsHlbtsisy jLdzjsded
H flesd3vdz0 o OCIsdodzsflslsO dzO@ Jjdz ddBBdIsy o dzi e
ZOtclz fd®ilsyds jff dzj ftcOo d dzdz® S tsdzlf stedZEOYdw fsH W
dbSCIsdodtcOdzedlsy Ofmlstesydlsd dei EMfweoOls HO ftsHI t
ftesMistcOdzmo Ists, Csjbts otsH( H S md dzof Is d ydzO
]_JStGISHJGJdZJTQOlSCfIBCﬂZHISJHGthHSNu@_]H agOdzj Mjded d HJ
pal l i dum, Cwlsts fj ddWddsttded o &Ll ydesilst
tSBtQOLIZSOdZJlSIS &ZzO ROS (Fadel et al ., 2024).
(Bhandari et affj , csB@&@d®, ft€is] Bstc3BOISO d&O fdc
Bd ¢t SfafigSed et al ., 1968). | ddlsjtcOlskztcOlsO
2024, Gager et al ., 1968) fmd s dme Ol Mmdzj |
d3j dzd dzc d ldgn, d d3fz@tc jf zOSd o o tctsdzls O dzdzO s O, f Ot
Ctelsd ¢ OdzdzO OlstesW dw, IzGIstJd3 dzd | z0 lv@dEQ &4 fiv
~rdfsCOBf O, nucleus caudatus. [JidmMOdedIlsy ¢tscd
LOcEkzB O dzOB @ Odg® s sdzPFzlstcOydw, HBted 5 otcj dzy
&ZzO0 tOL Mmi Hi ¢, otcj dzj 9 O d ftesmMistcOdzis o j§ dzO HJ
My s dsmisd, bttkHdshisd fttd dLifi ddjddjlsts do
ftotsdgj dzd, JEfjdswedWFadiglftegt al ., 2024: Pujari
O Ot ddhsddL] &&8 d ¢i teysesj (Fadel et al ., 2
ftesWo ® COts OOCMdY, &EMCEddd meostfmls, .L Okt
Tabes dorsalis jJ S MmMdzO ¥ sttdO dzO0 dzj otetsmdw
Hyd3dJ dzddedL Oydw dz©@ dzj otesdzedlsy © radi x sensor
Gtel BdzOydedw dZtsL i € (Bhandari et al ., 2024) .
fOstsdzsedyded ftetsyd d, Csdlts ftoslsdyOls ftod f
zOB izt HO9 Ols dzj SststeH 2JtcORZO Y SR SHEC O, L OGEBO

Md HBCOLOO M YoLrdlsdejdz Isjmls dz© ( sdBEBJ e, =~ d

t UBtelsmisdz ( Bhandar.i et al., 2024). o¢besWdwisOo
sBteOL dzgs L mMdzjHoe Odzgy (Pujari jt al., 2021; He

lted dzjyjdedjilsts dz0 dzj otcsmdW ddzdf IstcwBO® ©® HO
sl ¢ teRtoLdsy dzOls OB.O0 BOEPtedzd C O Bl ttOddzOIsO MmdW
dLytdzL o0 HjYt §jddyddadd f(td djoteshdi dddn
Emy j " des o to] dzazdk® 9 @ dDOsiOo @g®tcd j O (Ha et al ., 2
ftod d&zOc O d dzls tc-@® odfdddfidn detdls IfUs d30@ o fyj S d 4 yYyOMO ddzd
dqdW L dv 24 HEBd @JBEOSs |UJj cOf W Is@ 41 tateag] ¢BGa® dh0 |

lted Odzjteadd €1 d3 fjddyddzddd MO ol L dsydd Od
(Bhandari et al., 2024).

3108/ oYrURY

Treponema pallidum fsfmlsOeavw &sLi SO ftsH Mo
j 9t 5O0dOIssdsd ydzdilsjy fHtetsd3j ded o wWOL dzd yded Mlselz€
j 9 tetsmd W dfddzl fij AU , O Ctscdedlsdodedlsy HiWdydisd
d3q’lsO“qq’W Z0 Httkzed §Obtdsecdydd Mmi Misswddv ¢ ts,
502 dzdetsIsts  f sL dzOo Odzgj Ists  dz0 dzj @ tets O dzOIs s d&3d Y ded
sSOdzs o W o Ols joH onCxigj@s g0 degfacifols H O dzOMsyOIls S d3 |
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[ ddzvde [ JiBd s @B 2O 3 OB ZzIsMC O
Ydndyd@®egdsjls, [ JjHdyd daifSdefs olzidgope Jj t
5 0OjHteO 5 OdZOIsRBIdY, ~dMmstsdztse d
[ jHdyddemSd WOCkdsjlk, [ jiddwpdaifed
55O jHteO fts tsBtOL dZ0 HJOcGdetsmisd & Gxtso A gl a
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MORPHOLOGI CAL AND FUNCTI ONALPBBRAGE
NERVES FOLLOWI NG EXPOSURE TO NI TI

Merve Hasant, Petar-Preslav PetroV, Kiril lvanov ?,

llko Ilyov ! Margarita Vlaikova 3, Ketrina Pashap,
Delyan Dimitrov?!, Darina Barbutska?
!Faculty of Medicine, Medical University of Plovdiv
2Department of Anatomy, Histology and Embryology
Medical University of Plovdiv
SDepartment of Imaging Diagnostics Medical University of Plovdiv

Abstract: Ni t rous oxide (N O) is an inhalation
years has been associated with acquired sensorimotor myeloneuropathy in young individuals. T
primary pathobiochemical mechanism involves oxidation of the cobalt ionethytaobalamin,
leading to functional inactivation of methionine synthase and disruptiorade8osylmethionine
synthesis, essential for myelin maintenance. With prolonged exposure, adenosylcebalami
dependent methylmalonloA mutase is also affected, stdting in methylmalonic acid
accumulation and contributing to secondary axonal degeneration. Morphological data incluc
segmental demyelination with splitting of compact myelin and mylatien macrophages, while
prolonged exposure results in secondarprax degeneration. Electroneuromyography reveals
mixed sensorimotor polyneuropathy with reduced nerve conduction, prolonged latencies, at
decreased CMAP and SNAP amplitudes, predominantly affecting distal nerve segments. Desp
often normal serum vitamirB l evel s, met hyl mal onic aci f
characteristic of functional cobalamin deficiency. Cessation of exposure and parenter:
hydroxocobalamin administration are the main therapeutic approaches, with best outcomes prior
axonal njury.

Keywords: nitrous oxide; peripheral myeloneuropathy; demyelination; axonal degeneration
vitamin B
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 OL slsdzdWIls SEMdH J dder OZOydssdsj dz Odzj Misj Isd
feOCIdsO. ltoddtsyjddjsts &z o Gfa®] Chls Ok adiaiz
fsmdzj Hdzd Isj GetHdded -tJ fisks® OFf B'S®Q H G20 H ] o tists iz G
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sdf dydzOls© fteswoea O j Mmjdzt sBslststedzO ff tsdzd dzj o tets
Milsdoded deOtelzh j dad W, fMdzoetsmls d Htetsd3j ded H ®o Alds
Md®efIssdid, Mo oL Oded Mmi i L OMWEOdzj dzO L OH dzd Is
2O N O | feol L Odz M BCdMdzv o Odzgj dzO0 OCIsde dzOIs©
OCIsdoe desfls dzO 3j Isd tsded dz fg dsdipls @z Ods B dzgf lss f dezds @3
kZOtclzh Oo Ol B lsOBBdL B3O dO ddj dzddo d dztstcdodzd
Cdzd dzd wdzd d JCMfjted 3y dalsOdzdzd dL fmdzj Ho Odzd ™ s o f
HjddjddddL Jttoh ftesygj M. t OLY 5L dz0o Odzj Ists flzO
Jdzj ClstesWdLdsdzsedyded htsej dsMisd | 903 ds L O
AjdzZsO dz20 IssLd BBLEtStKE §J HO ftejHMmMlsOoad Eklsoai teH J (
WedeCS ydosdzOdzded ftetsdzj ded, OfmMtsyddteOdzd fm §JtedW | tod
£ mMdH.

2. JouvrtRrROJR R [rU[TR
10 yjdzdisj ZzO0 dOMmlsswh dw BLIStE J ftotso j HJ
zdlsj tOEtO, COIsts OdzOdzd L i Is sBr 9 OhO f 2Bd
JajChtesWdL dsdtsedydd d Bdtsadddudd f§ttsdjdd {
HJOL sIsjdz s¢fMdu (N O). 1 Cdzg yided MO i dzdeslsj €M
Odzc dzd2mSd JLd¢ COCIss d tBL Bteded MIsOIsdd, Mmi
d dzOB tcOls stedzd tj’tsQOLOls;dch, Mol toL Odzd M d3jdstO Bas
BOLdIsj HOdzdzd PubMed d Scopus, € Olshss otxff) dftzosddeds
sls §j edRHO@ 42 0613 RLYBdzZL 9 Oded MO Mmdzj HdzedIs§ € dz¢ Yt
AND #fAneuropathyo; fini trous oxi de utrmypiadihtyyo
Anitrous oxided; fAmethyl malonic acido AND i
9 Cdz¢ yo Odzei mMO: HSCOLOdZO jSeCMmftsLdydwy dzO N O,
dzj otetsf Olsdw , ftotso j Y HOdMz] dz0  J dzj € Is te t5 W fig dz jd Hseds 0z«
B B s zz0dzsdzso © € d mj dzd dzO, ntsds
&ZO0 fjtedW jtojdz dgjtco . [ B dzded Is § dzdzts- MO
fmCdlisg @BOIsj ted Odzq , fted HMNIsOo | dad 9
dqigOo-sHSCd fted EotjHO dO (jtedWjteded d
Lslsjdz sCMdH. [ Odedzedlsjy ls dzdlsj tcOlskztcdzdw f tod
olsOwwh d fMj dBoWsdseduydd §OIsjtdd, Jdjllstsy
C dzts dzj dzds¥j,tc dZfOded® ENj e O dzOIs © dzj o totstf Olsd v .

3. tryvfuvodur

31.f steW sdzs 6 d ydzd ¢ totsd3d dzd

ldsffmdydedisjy dLmdzi Ho Odedw dzO  jtedW j toded dzj to
s¢CMdH HJjBsdhMstedteOls =~ dfilssdtscedyi-dazHzeysfita@idz0 ~ax
dzj o tetsf Ols d wdzC dl fetg dptOldOlsd fj EMlsOdesoaw o O L dzOyd!
B dzddedL dteOdzedIsj o &ZOC dzO®, COB tjHECYdqwIlsO L OF
1 0OBdzs HOB O Mj dL B MlsoaOdzgj 2O tOLYtejH]dzjdedj st
Csjbt Gty WESO O | dzj dz OC MsdzOdzj dz e OL §f OH fp dzO~
al ., 2022) (W%Wde. 1).

[ deHt5dzj o O zdzOS O OtendlsjClskte® | njljtetse j dzdzC
LOGEBO O &Bdj &zddzdL dteOdzd o ZOS &zO d L tsdzd, jH tidsd
4zOB dz¥ H 0o Ols dzlz btsid P ded¥ SteagOiyaf ddzd §tetsdd ¥ j Ol
mntetsded ydzed HJ B3dJ dzddzedL O d fesyjmd, Csjbts {t
I didzddseodls] BBodeaSCd HJ BsdMstedteOls o Oted OB d dzdzC
M idasdW¥ dydtcOls 3d jidH HAs® didediso stfa @dzdzed fMistelz € szt
M cd3d dzls dzO@ WtcOGc di3j dels Oydvw @ § d3dfi jj dzq did e Yyt H @ W dfE
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TIpomeHT MIleIHN3IPaHH BIakHa (%)

02 24 46 68 810 1012 1214 1416 1618

JlnaMeThp Ha MIIeIHI3HPAHIITe BIakHa (jm)

AdekztcO 1 AdekzttO 2

dektwosdizlsi di ¢ MtejL dz® n. s uifdadits., RS Ysotsiul
al., 2022 (PLOS ONE, Fig. 4).

Adcktwdf 2CIsi to tsls dzO7 s HIE sfralifticteld Byt difid jdte dAED
d dzi 2 yd th\oQA@®) sistsdzzlsi dd ¢ fMtejL, Bysjlsjd M Ist
HiGJjdgj eOydw (yjtejdz Stcl ¢) (dB)dzj telnj &G toiisjdaigOd

fsCOLO0O OCMBdOdkzdzO HJjcGjdej eOydw (yJ gimy ¢
I yo j Isw sMasggntridhismer j dsts dziflste Jtc © tsMistc © O Y fistcdsd de

2O Bdj dzddzseod BSoatsdHd, odHJdBBd o dzOHdzZ ¥ dad
EMmis OdztCOB8Y Bls dIsd o dzad B desdzlz € dzj Ote drdL I tlay disdCCd:

al., 2022 (PLOS ONE, Fig. 5).

| tlHjddd ftjfowolsd fmj dOBdHOs Ok koL
Mmi Hi ey d B, Cjlts ftej HMMIsOo dzv 9 O tcj L 2dzlsOlIs s
[ dzj € lstagiRdess NS s MSdlsj HOddzd §loi tyHOs Ol OF
ViNisOdzso W o OlsH gzj] § BOdzded § EdzOdzyj sO i M L O OL §
OC M &zOL BO d dzOtkh j dzO@ ftHtcjHBO d2O dzj o totsl o
dqdzH EydteOdz0 OC MsdzOzdz® HJj ¢ j dgj teOydw (Wang et a
HWkL dzs Yo @p sides Qe @dzsw o Odzj d dzj § ©Oo d dzdzd S s d
o Cdzg Yo Ols L dzOydlsj dzdzets tOL " dtoj dedi dz0 BB Istsn tsdzH t
OttndljClizte® d dzO daffdzidly dzcfizOe §j citzj\§als@edscfiaczts [ d ISt R s ¢
LOMY cOls € OC O 00 ¢ syddssiyf, zOls OO &O zo Odzso dls
BjlsOetsddlsdd Hi¥dydlsd, RfO0©OCIk]tdd L O-L'ObddEdgds
jdel dsded fpdMmilsj &3d (Zheng et al., 2020). 1 jdzH
Cdd flsjed, i dsOlsijdi@ts sdsd jdyRdiazd L  tOded o O dzO.
Odzdz® O MBdZOLEZO t6j ¢j dzj tOydw, dts Stsdzdyj mise g
LOEzZBO (Wang et al., 2022). AtsCOdzdzO | dzH tsdzj
CsdzOC j dzso ok § dz® o dzis d tzld @ @y cffls 't lslzdf C DFOE e s O ¢
Yyomlk ks Bdsfmddlsj, ds dzgj Mmj dzOBdzs HOo Ols { dzi
pOMSdzdlsdz® dzj otetsf Olsdw. | BtBh jddi, 0dMhlstdt
JdzH 2 yd e O dz® dzj O tistfj Gelsfdf W 6iPj MR Gs Bd dzd £ Oh © OF fiyts
Bdj zddzseo © WkOck) dsOoydy, cGdlsshsdHtdOddzd HdJ
OCIsdo detsfls, zOfi dzdets )i slo jlsflse O d d&zO (&j RO
dzj HsMisOlsi Ydzsfls .

32 dzj ShtesWdLdsdsedyded tojL 2dzsOlsd

[dzj Shtes¥ dL dsdzse dydedlsj dL fdzidqden@dadiMe Ofz@d § §
dzj otesf Olsd" §sCOLOD O ®sH,jd HsBdddEeOd sl O fi
L &zOYdlsj dzdets ZOBOdY o Odzj 2O OB dzdlskzHdlsj dzO
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Me stesmisffistgo jJdyi Odzj MisOo Ols BdzdL ¢ d HB HBA&EOIS
e HEYydteOdzed, BJL RnOtOCIjtededlsiy ftedL dzOyd dzO Isj
al ., 2023). [ silsttdIsihddgditse dd L HejOd3tg ditpls tedfQed@sdz
Belststcj doj @C f dstisdp dzy Oidzc o(nGpMAUPnd muscl e acti on
fjtotsdzj OdzdedY d IsdBdOdzdzdw dgj tco , COolts fftetsd3j dzd
(Zheng et al., 2020 ¢ . 3) .

- == N,O == N,O
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|
>
c
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7.54
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AdGe O BzdzlsOIsd tsIs Aq'EtQ@tJLIzdzlsOlscf sls d
BskttedzOls O dzj teo dzO § Mj doL StedzO O dzj 8o dzO 1 t
Codzste s dzdzOIs ONG sl © Cl LHtcOead Ctdidstesdzd (|
Ctokzf Ols @ ddy ENj @ O dzO d4] dzj otesf Olsd v, d dzmti y d
3 HJOdzj 07 efpdadtg j ddi dzj d5) H  Odzj dd efdedtg | dei dzj
fjtod Odzjidgddeft@aizj T  f j tots dzj O dzjide ddeiftOatzj o
RLIssydzd¢: Wang et Rgl2)., rRLIssydzd ¢ : ., 2022(RLOXQNE,&ig. 3)

vzl Stedzdls) dzj e d f§ B&Pzd O ) GEE GGG Y ZkZOC |

CymapeH MOTODEH aKIIHNOHEH II0TeHIIall
CeTHBeH HEPBEH AKIHOHEH IIOTEHIIAT
SNAP (p.V)

f tsls j d4§NABIdBensory nerve action potential) dg@ Mists o MEztcOdzdedw dzj tc
Zz0 o jyHOd MO dzj ¢ =iztsic @3 Ozled dzdf tcPazdizj © Is telas{dyd
gL Mdzj Ho Oded™w HJj BsdemistedtcOls  idifi wEPapdd Isdp@izdfh ¢ Idsfirpls
WdBted &zOydd d dzOkOdzj dz toj Stelzlsdsi dzs. | R totsdzd Y dzO
JHddduydd ftlsjdydodd o tojL kzdsiPjs O] fipe) @ day deip Oy
Isd % JMislsO dzO© B dtsn d diFf UsdfisizO dasslstscr O S digfey ddfd [dz0d dz)
dz0O Jdzj SstosWdLdsdzse d ydzed Is f ctsd3d dzd , Ctsjsts i

Ewiloddshlsk O Zixmeta.2n2 d@d s4)  (

330 dtsn d i3 g tedzj dzqd

Jdtsnddzd ydzedls § fsC0OL Olsj dzd H]l i3t dzmisted tc @lic d f
dzts to 3O dzdzd  eflardc @A s Mists2 desisd dzO o9 dlsOdcRddz B
Bd&zsC OHO (20 eRjtsshd deglypdsdfm ddfsd® o o3j sqsdzd dz Mg dzls OL O
@O CtBOdZOBJAZO tsIs N O (Fang et al ., 2088d" Sda
OS¢ sOldzd M2 dzsmlsd, SOCkts d fwsodhjdd Wed
BsteBOddL (eOls, das dzj o qkOcd dzOMlsi 00O §i dzdats d

34. §ud ded §

ltej CtcOlswoOdzy d20 jSMIBLIYdwiso d odMmMsEBHBL
LG21Hdsd yd, GtsmdzjHe Odz tsls MjHBIYdzO IsjtcOfdw. |
tcOdadatsIsts dzj yjdedj J Cdzs ysoats L O tseteOded yOo Odaj o
al., 2023).

4., T RESUVHR(

[ Odzdzd Isj tsls dzOdzd ydzOls © dzd Is | td @dsi izt @ tc O filpets O §
Bjotsf Osdy ftjnfsOodves O keChdyds BEMdss | d
ddzOSIsdesaydw dzO odlsOdzddz B d ftsfmdzi Ho OF O &
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RORBHSd foigHE@Saydly dz0 d3dj dzd dzd L  te O dzd Is j 9 dzO¢ d
JdZHtsdzj o tcOdzded IskBlzdzd d EdzstcOMmlstczCIskztcded dBdIstsr
BsHjdz dBdWalHljerj dzj tOydwy d O0CHMtsdkOdkzdd HJj fistekzC
ftosdzdW j tOls dflaudzh A A d¥rsiteaz®Oydd dL Sdzs yo O =ftetsded Yj C
fsHCtejfw IsCmdyddy rOLOSIkjtt dO LkeotjHOlO.

i ¢ zOMkzo Oded M B sdzsedydedlsj tjLbkdsoOlsd. 1 Od
ftod Gldshdlsj zdes LPEBe jzd ORE sfeshHfdu@s L O OF
slsdzd yOeo © s FOLOCIjtedMisdCdlsjy dO 0o lstsd i3z dzdzed Is
al., 2020; Fang et al., 2023). 10dduyddlts dO
Bslststeded Jj HJ dzd ytdy 1etz2®@o @ [ QC f bsde®IsO H j G j dzj sOydw

nOteOCIsjtedzd L O ItsCfdydsdlsj OCMsdetsf Olsdd ( Wan |
ftoj HMIsOo dz?v 9 Ols Cdze ytso C tsd3f tsdzj dzls 9 f Olstsc j dz
Ctdayj delsteOydd dzO0 3 Is d disgiadidsojQf db d fifjtadd da®j figls tsn
M cedsdzdy o dlsOdzddz B , Wides MtsyOls WkdeS ydtsdzOo
sCdmdzj dedj 2O CtsBOdzZIstsoadw 2tsdz BIs N O (Zheng e
dOyjddj, Isi 2 COlts dfisgiH Unyjtadsdzigda, tusiS Ox BOdsy @2ddz d

L
Bl HOIs ftsHo j)YHOMNEB datstc 3O dzdzed , HsC Olsts  toj Odzdzed W [k
] sHtsB dzO B dsRBffdsffuuddes HdMsydoydw fd dz0B dzt H 09
Chtsdsf Olsdd, ds fted N O Iswshjd sifiss B jCoB onj QOO IS
| ., 2023). sddddydkoso o OtdO0s dupdasiisB oddg G LHdzd
tesHI d dlsj dzdetsfyls d ddzls j deL d o dztsfyls dz0 J Sy sL
BilsOBBdZdlsddy SOfOydlsil d dOddwy J tkElstdapls dng jfdz
GJidzi sduyded sz BBsteW L d3d, odzdw ihd deg©® Cts5BOdZOC
fMi sBh O Ols d LO LOBOojdes 9 LMlsOdzetsow o Odzj )
fsCOLOLj &, Ctjbtt §BHYjEkOo0O L dOyjddj st d
fotsjotej Bj dedzslsts L Of syo Odzj 2@ L OBy Misdlsj dzdz® s j

©
a
]

5. 10s/ Sy 1RY

N i ydeodOls0 §jted¥jtcdd daj o ot §dfdsdos s didtd
OCMEdzOdzdz0 kotwjHO MmifM Myjydidudd KBsel sdksed-r
nOOCkjtedMisd St | ©p Gkl Bl HaBdzj &O jCMYsLdydw
kjcOfdw f odlOddds B MO Ctdlsduydd L O B¢ tO da
BsteW sdztse  ydzd, jozj SlstesWdL dsdsedyded d Bdtsaddc
tOL CtcOdzd YOo Odzj IstHlsfl. Hickcd dzj o tetstf O
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THE SIGNIFICANCE OF INDIVIDUAL CHARACTERISTICS OF THE
FRONTAL SINUS FOR FORENSIC MEDICAL PRACTICE
Kristiyan BecheV, Nina Yotova?, Antoaneta Fasovd, Pavel TimonoV
Department of Neurosurgery, UMHAT fiPulmedd, Plovdiv
’Department of Anatomy, Histology and Cytology, Faculty of Medicine,
Medical University of Plovdiv
3Department of Forensic Medicine and Deontology, Faculty of Medicine,
Medical University of Plovdiv
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Abstract: One of the bone structures useddentify human remains is the frontal sinus. It
is one of the paranasal sinuses, located between the two plates of the frontal bone. Its morpholog
structure is unique even in monozygotic twins. Its final pneumatization is completed around the a
of 20. Its individual shape, the presence of additional septa, recesses, and cavities remain cons
until late age. This study examines identification markers for the verification of human remain
using the frontal sinus. The techniques and characteristasstrhortem radiological examinations
are described in detail. Based on the international experience of numerous teams, includi
Bulgarian ones, the most appropriate forensic identification indices for the frontal sinus have be
identified.

Keywords: frontal sinus, significance of the frontal sinus in forensic medicine, anatomy and
variations of the frontal sinus, imaging diagnosis of the frontal sinus
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Atotsdzls Odpdfcfiaizldy  § toj H s Oo dzy az® d g i HEOO dastds] Is 20 Y ¢
9 Oted OB d dzdzd TflstezClskzted o vyYtsojhodw yjtjf, Ot
MinjedcBjHdyddhNtOO fKOSKdSO. 1 jco-glsim Ot G L
o ls s tddsjAs Ols © ¢ ©p ff GAzj isdzj 1 © O aFitsteds @z0s B 5 dzts OXds |
Hsfilsde O Mo tsw ¢ tsdzy O Fgtlidmmekettal® OB to  rf dzH dfsstedfFOz O dz
fild dzasif@g j H Jstizj B e so Vv OL Bjte, Ctd¥deckt®dygtn dd
M0 O foMmisswddd ftjL yjdadv ydesls d | ©OLd
LdzOydlsj dzdets §f so dh O9 © dzj 6 5o OlsTéng dtlj 2289d Ybshideyaf,ts d

1989 . s dOmduimMSdlkj dLMmdzj Ho Oded ¥ dz®@ MZsue Kodsr o alat d
Ci &g OMddj stedwls® d o0OtedOBdhzdshiss0 dO WiktdlO
qdzHdo dHdIsjS T Mezs f €ubbert d Low HJB@sdamisted teC
dgHj dzlsd W d S Oyd ts dadzed v ftesyj f Ytej L ttOHdtdztsé d yd
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Hg@EMIsdC O fteojL fsmdzj Hdzd Is§ HifmjIsddzjIlsdw L daC
BesteW sdiBjlstcdyj dz 0dgOdzdL d MtcOodgj dedj dzO ant emc
bOL dzd ydzed o3 stedyded MmdMmisj &sd d ¢ &zOMdW d¢ Oyd tsdadzd
mMdMmilsj 30 mde@Yoskirmseh al.,, 1987 CT-B OL JtcOdzOIs©® FSS MmdMmlsyj
(Tatlisumaket al., 200y d f tsfpdzj He Oh dlsj BsHdW S Oydd, 9 !
t]’tGJHdztsx@adaq’ner@slmerlere etal,2005. wi otej d3gj dedzd dL mdzj Ho O
Clsdo dztsfigls dzfe®G sl L O ddzHdo dHEZOdzdZO dHJ dzlsd W c
ded Cd, SCJjWOdtsdzj sted ydzed CGldaBgletfal,d01®ikat bt alts JOLhts dzfn
1 &Z20yjdzed j Iss dz0 Wtetsdzls Odzdzdw Mmddzze o Mmi HJj B dz2O
d Sodhs P ndig drsdso d  slsf j yolsi yd, r1s Odz
dzdg® dzj HisMls) fded, EkoetejHjded ddzd dzj f ted dztsy d Bd
GOtew dzgdw o dzd dg@lIpUmMakegt alg 2007BIstarid @t al.(2022. 1 IsjiL d
O]
fm

Q. =2
1160

B d dzdz@let® cftwic W ozj MdzOlO § sMisdsstelsj ds o gL zOdzdL
©Oo dzdls j dzdzs B toL 3 ls@dz0 dzd@ | dize Odelindg W &G O el iy
sfted ZOMWls L dOydlj dds L0 ksOLd B d&OMls ytjL
pdMsftsj ydDdz@® j SsdzmlselzC ydw 20 WsdlsOdzded™ o
COHJ G tcOW f)SyifiyareDakzd2D1lB( 1 OMss"h OO ©OL OB IS¢ (
OO R ydzdlsj M j dshlsd, ©OHdsdsedyddls] Isj =
@O W to s dzls O dzdzduyj dipf| dEzh | € Qs s O Mg Milsj BOIsdL d &
COkts 00y jd qdzstezdgj dzls o i HjBdzsdR] HdyddzmS Ols @

J
Is §
g
H
q
fy
q
H

2. RYJLrr1Rrr
RLYSdzLo Odzj Iss dzgO ddzHdo dHEZOdkzddIlsy the j dztsl

fpl HjBdtsd3j HdYd dzm ¢ Ols © { te ARAs diEj A LYfotgidfn lsfdad) dflsthkidddEa
ydteifjid IstcOo 3OIsqL i 3. ANocBdals Odzdzd W Is Mmddzazfm f to
fsLotsdz"o O dz20 tOL ddydzedlsy ddeo O dO JjSeMmfjtlsdL Ok
OdzOdzdL . wi h jMmlsokoOls toOL dzdyded iBjlstsHd L O dH ] d
rvs ©0dOdzdeL , ftcl Msoad ®lsfj yoOlsi yd, Odzls te 5 {f 5 dzt
gHjdsd¥dSOoOydw & ysejh¢d IjdkzO MO bsttO¢mMO, ¢
sinus sphenoidalis, sella turcica. 1tddzOcOd
dLel eheoO d fHtod dOBJteOdzi O it frEsjoLO O dify
Craddz0 d dOddudjlt &O &) lso dysd Ofyls te Dz tsg datztsL
dHj dsdi¥dydueOdzj Iss dzO0 ddzndo dH O. 1tod dOdazduydjls
Mddzzfn dBdeseBduHis®dzdL dg O . ANtotsdzls Odzdzd Is | dn d Yz ®)df dz
ZOBJtLeOhd Mmj LOH arcus superciliaris dg® 1yjo
Ml slse jIsMmise O ¥ MicjHjde dzsMjdz AsH yYtej L ddal zdzH

dzfj fmi hjMmMsakzo Ols. t OLods3xj BEtsH D . L O jts y i@ kHdes
tOHdBCtOW-FydesHgt8zg04 wdzjH sOLd o1 LteOMmls Mmddzkz md
HdW Jted dz2ydteOls. tOLoadkdjlts d&i3 M EMSistwe O M
9l LtcOMmls. AOCIssted odzdw jhd o tcrlkz t©OL 9 d lseddptshrds
LHtcOo sfpdzse dzts M Misswdzdj, HdJBO, ftedjda dzO tOL
O O sdRdipsEts2 Misoats dzO@ MddzzmO dzj mJ ftots
bjdascj descteOW v 20 YjtjfO Mmj dL{fsdL o Olbyjdgiist
dL f sdzL 9 OdzO s @ H{EzOdalidgjGHtadEy dv  f sL dzOIsO COlsts Cal di
sCydifdlsOdzj &z d &OljtOdzjdz dLGdzjH fj dzOBdz5 HOo O
{ OLd&zdudv 0 BMojd 5 "deddz® d odmsyddd Mmj 6k
20 f§odzyd ddisj ude-digdh j hfsozaedls Htsttd §fted
uih jlsako Ol 4 thdss dd o&jlstedydd IstzQS [ tcOazdpis C
O Hj Mmded v ez OIRO B OQRSC O dz0- deQjisfij dedDdzdaPdsdatz filg; s 1
Mddez m; -0 4d M5B O & dzjodw Mmddkzm (Wde. 1).
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AdCEElOed] d dzdzOiL(OfHEEO) datts | dzls € | dzsc 6 OW g W dz® U te
MmO d & lsedudedls ¢ toaspzdd®duQo O jotd odiddsds sijds
(1 d&zZs O fMbEfk&OUOs 0 yOfMlsdydo 6 Of f) tic §dzd . -dzd dad)
BOSC g BOLEZOKO " died 20 20 Y tots dzls O dzadgfO'S fnfokRIELTiAZO I
o dMuddz® 2O ¥ tsdzls Ocdzded ™ d dakz ).

Calduell view dzO W tots dzls O dzdzd w mMddzzm | CazOmMdW dyr
dHJ dzlsd ¥ d SdOlppdjtcopy@): 1. wilsjf jdz dzO OmMdd3d Istedvw; 2.
zO0 W tetsdzls Odzdzd v fd dfzdndzck§ tai® dsftaz@fols@PIs@D ; f t@lj.L ¢ &t dzO
mMddzkfm; 5. [ddadviks0 ftj B3ddz0o0h 0 fjL ctttdOlsO
7. buwps d2O0 BjHJOdzddwWIls twiB dO ol lstcjh dzZOIsO ¢t
B HJOzdzd™w ti B dzO 9 Istejh dzOIsO cteOded yO dz0 H j fd

RL { sdzL &0 BB ¢ Briugrul Tatlisumak 2 0 0 7 G. F8$ g Mmls OROIsC
sftejHJ dzw dzgj dz20 BB teWTatldaEmalgtals200jdz0 Mmd dzz MO (

T Fifpi hiMmlsekzo Odzi ddzd dzdf MO dO Wit dzsOdzj dz

T Sifmi h jMmlselkzeo Odzj dO ddalsj temdezzmded o ddalsteOf

T Simlsjfjdz dzO WtcOaedzj dzZsOydw dzO Mmd dzz O

10 sOLd yjdz ss?2 91 9 jyHO dLBjtco Odgj Ists dzO T
L OH j dz (B O dzag D)z tc d dzO@ dzO@ H o Ols O Md dalz M Qg o fim s Sdfsl<
ssysd dz0 Ho OlsO fd dzkz i s, Is HHOG] IsuQ dagds"jIs Gs sAg R dHREZCOAZG

ltejL 2009 c¢. SPedgndgdlsdiedd) Hde@ JAi98n ddzH o dH O t
(Tang et al., 2009Yoshino et al., 1987 . 10 Isstd BijlssH j dzj sBRE
f OOy si 6O dzO MmddzzmO. lted Itso O dL fmdzj He Odzj
Wietsdas Odzdad v Mmddelzm Htod ¢ dil§ @AM s @ yiff i€ cz@t5d W to
Bjhj dOftcOo jdts HEsMIsi §f dats. RL d&3j oo @d2jslsts j dzCf L f (
HdedlsOdzdL JteOdz wOHdBGEtOW Mmif MsWiskzjteded  tots
dLitsdzL 9 Oded HEMi O i ls-mH d)islst 1fd faz@ ¥ dsdnhsiOrisd  yjdzt
Il sHsBtewW o Odzgy 2O B IstsHO d&zO Yoshi mo ftcOead Robe
HS Mjc0O fO0tOdj Isted { tocd dzfam@rie@ bt@l., 20§HOBIHO dzdzO@ B d
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AdJcktelote RHMIsOo dzv 9 O t5dzOCE dzj HY 9 Odzj

-7 OO 1 dzd y ¢

~df s zOL dw, MmMejHjdz teOL Bjte, ~dfJte
vOB &g Bdadso dzgd Mi HjBdsBIHdyYyddENSd &@BjlssHd L O &
fd dzlz M.
[ JIstsH|I BH]{ Mdetse dzd d 1 toj Hd dBBMls J s Odzd WJ dz
¢ 9 lststg f OtcOd3j Ist
Yoshin|(198712 OdOltsdidy O2 dtetsS ts RLJMC 9 O
al . f OtcOd3jIsi cddL f sdzL 9 Odz |9 MBEE OYJ
o dMmMsyddzO, |[HsB GO toj dglsc j detse d
ol LftctsdL ogdL 5BtcOY j dad
Tatlis|20070 Odzdydj/ dzq} SsHAatsHWCD; |} WstelzH dzgts
et T&ISS mMddezm; MmjYfsedh j dzO ftod dzsy d &3O
mMd Misj &3 WicOecd3j dzls OV teJ ydL datsmismls OdzH Otels dz@
hdted dzO, o toj dzlsc j dztsG tg
Hi dzB syd dzO
Cameri 2005 sfi dzdedIsj dl sodh ©Oo O Ig] tf)dztsy dzts
al . fOOdsj Isted |fed GteOded Yitf o dzOG Odzj ;
o Cdz¢ yo O g My udoddL d
steB dls OdzdzO I MeWiskjte
Huang (2010l sHdWdydtedf jMdzO L O {§|) OadmdBO 5
CzOmMdW¥W JE OHsBIEO L O ¢S0Oyj Mo slsts
Yoshino fsfz2dzOydd |Hdc dls Odzdgd W
Ni kam |2015sjiWOdzsd3jIsty] sHasHWN LiykzeoMmlsedlsj d
ssy¢d ftod [fsmisdsels] df 5L dydsdetg
fils OdzH Otels dz@ G dzOo Ols O
toj dzlsg j datsc
Yun Huang fttjL 2010 g¢. d Lffpsizj Is@LOd 40RO friadj Wdg
sftedHjdv COIts Mmidmj sazddid S @y d dfting et d.d20)0Kirn et al (
2013 g@. ftej HdZOEO Mmjtedw Bibtedyded bsytd L O

sfmi h jmMeowoe Odzi Ists dzO@ IsOL d vyjdz My

q

sls Zuc kffets jkrand8 95

qHjdsd¥ duydeols Istddv §@GdOsEdel sdd ¢ ¥ mts dzls O dzdzd
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Besets SOCdoa O Mzzyod.  OL dzdydedlsj] ©OHdBELOW d
oafMmMjS¢d dLcecdzjH oCdzt ydlsj dzdes Cal | dwel | orienta
Shital Sudhak ajrdzfifNsiokGa muizjHshits Hodl Istgh € Olsts ff ted dzOc O
ttOHdBEWOW O Mi M LOdsyjdd dGduikametals 204k, Isusjy St d
d MEOdZO L O dqHjdzsd¥dscoydvw. [ OCSid dztsW Oy d OdzdzO ks
Cdzd ded ydzd Isd d L fdzjdHwolo dad of dzlz i tedsdB OeztlzB 6O o L 2 O dz
sBteOL (. JftejHjdzj dzgd L OlstgclzHdzj dzgdw BSGEO HO ¢
ftedyddzO dLoi tchoOdzi Ists dzO wWOHdBGELOWdd dzO f sy
e ydrLdes. wi hjMmlso zo QO LdAsdrS dO dds@ La3isdclisd] dzlz@ wfBs M
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Abstract: A disaster is defined as any event that causes "a serious disruption to th
functioning of a community or society, involving widespread human, material, economic, ol
environmental losses and impacts teateed the ability of the affected community or society to
cope with its own resources.” Disasters and responses to them follow a pattern called the disas
cycle, which consists of four phases: Mitigation and prevention; Preparedness and plannin
Respose; RecoveryDisasters are usually categorized as natural or-mmeahe events. Natural
disasters, such as floods, tsunamis, and earthquakes, typically have a wider impact on populs
areas and cause greater disruption. A+meade disaster is defined asyavent caused by human
activity, such as explosions, building collapses, civil wars, and nuclear accidbet® are
algorithms for assisting victims of disasters. Victims are divided into four classes: black, red, yellov
or green, depending on the sateof their injuries. The two main systems used in disasters are
START and SALT. In Bulgaria, the current legislation on disaster situations is the Disaste
Protection Act, which introduces measures to protect the population in the event of danger
disaster. The law creates a-salled unified rescue system, which is managed by the General
Directorate "Fire Safety and Civil ProtectionMinistry of Interior, the regional directorates of the
Ministry of Interior, the Bulgarian Red Cross, and the emergamedical centers.

Keywords: disaster, START, SALT, protection, rescue
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Cucrema START: Simple Triage and Rapid Treatment

Panenn, Konto BBPBAT CAMOCTOATETHO

Haanume Ha JHIIAHe
- aenrmas '
HE A
.
OCBO[’)O’IRJ“BRHQ Ha THXaTe;THATe NBTHINA l l
l ! l > 30/MER <30/muE
JInmca Ha JHIIAHE Haanume Ha JHIAHEe l-
=y
) Mepdysms —  Haamume Ha pagHaien myic

!

—> <2cekyaqi — IIpoBepKAa HA MEHTAJEH CTATYC

KonTpoa Ha KbpBeHe l l
P P HE m30b1851Ba KOMAHIH M30ba85Ba KOMAHH

| ! !

ANdCEztoOd fjlsj 50. START

>2 CeKYHIH Jlunca ga Pagnajex myac
1 HJIH KAaOHIAPHO ObJIHEHe

Cucrema SALT: Sort, Assess, Lifesaving Interventions, Treatment/Transport

| Xomemu - onensiBar ce 3508 I

Crbuka 1: Coprapane |33Jmar/3anoa:mpann JABHKeHHS - OLeHABAT ce 2-pH |

|Heno.13nmnn/o-1enn;ma ONACHOCT 32 KHBOTA—> ONEHSBAT Ce -I

Crpoka 2: OnensBane

HE
J/KaBorocnacaBamu HATepBeHnNHE —> Haanude Ha fHmane — [RECEEELRS
L Kompompaﬂe Ha TOJ€MH KPBBOH3TTHBH
.

OCBOGOIaBAHe HA THXATETHHTE ITHTHIIA A
JIeKOMIIPECHS Ha [PBIHHS KOII
AHTHIOTH KaTO aBTO-HH/KEKTOPH VI3IB/IHABA KOMAHIH Haanume caMo

HI3BBpINa e 1eHaCOYEHH IBH/KEHHSA JA, 3a Bentikn HA JeKH

Hanease Ha mepH(epeH myi1c HADAHABAHES

ToneMHTe KPbBOH3IHBH Ca KOHTPOIHPAHH

lHE. J0pH H caMo 3a HAKoe
s Bb3MokHO J1H 1A
J : Kiac 2 — ot10ken
O4AKBAHA KePTBA ‘ SPA AN
HATHYHHTE
pecypcu?

Ad 6k Mlsj D SA

fOLtOBtSIsjdz J d oltsted Odzetstedlsi d Od@ ste@ls i ¢
AutstlsdicOdzj, tyjdto, ydoslksmfOmMwes Ohd ddzsj teo
SALT (Sort, Assess, Lifesaving I ntetsvdgdntiisayp
sHtsBtojdz sls ¢d3jtedC OdeC dw C tsdzj ¥ z0 dzj S Otedlsy
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ey ifmMsats 5 ItcOo BOsdsedy d stBdlsilkso 5 |
dtezteLr dlsj. [BHjdd s SALT 9Cdz# yas O i toco 5dzOyOdz
qtssﬁl;sl]’Ofr]WaOﬁd ddzlsj tco j dzydd S Olsts o d&zOHW 9 Odzj o
I'Isdh O/ M OfmdIlsj dzdzgd owH dh 9 Odzd v, Oolstsddzy § € Iststedz
(CHEMM, 2025 Cambridge university2008).

[ H] dzdzO MY Ofdlsj dzdzO M Mmlsj KO

10CBdd Is LOBy@Mmils@vid ojyHO HjRAdsMIsdlsy
02 0 sfofmdshls ddd o L ddS$ s Odzj dzO B J HI
JHBO Olsj dzdzts fiyls :
HEftd Y HJddJ;
I dzdzj dzd § dz© dz;tslsdztsxdch Bite€Cd LO dzZOBOAz
i Mlsw o Odzj ;
dlsj deded 5§ j8OYJT;
5 0dzej d2O BIHJUJaNCO B fted MYy !
szt dydz0 §sdish dz0 §shistcOH O] ; o
Hijdzelsd; LOhdIO Miejhkz esLtedoded oJh jMmls:
Ofmw e Odzl ; tcOH dOyd ts dzdz0O, ndB3dui MO (
dd M sfofdd oM jMmMlse® d HBOLjtedOdd J
dgv; ettOdzdyOo0dzgj d dzdSeodHdttOdzj dzO
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Odzi d f toj HasdHSEO® dzddz]l fig®j HdfiisHed® L © L C
sy ded -9 0a OsPUatzte d Is j dzdzd tcOB sIsd;
sstcOdzj degd jIss d dzdCodHdwOdzj dzO® o L «
Lisslsdd tls LOwOLdd d §OtOLdldd @td
Eoydw Mmj drLei teh o O Mmi tslse jIlsdzOIsO H j 2 dzts
RBO dwCtdzCts MY jydOddd Mdszoydd, o Ctdbt
JNHEZdOtesHdd tojckdzOlsteded dLdMEo Oded™w. v OCdoacC
ot5j dedzts ff sdzsof § olzd geis j Hcdts] WAS dzth)y JsdEd s fise dj ot
Jdzgj omSdlsy SCtdzojdzydd Bl 12 0OeckMmls 1949 ¢.,
OtecsHdesIsts i BteOdedj s 1954 6. d 1 i dzdedlsj dzd
977 ¢., Od¥duE&E®@dkOM LEPOs dzd™ Mi o jls s 1
[Mmdzse dzd Ml MlsOoded YOMsd dz®@ jHJdedzOlsO MY O
5YOtdz® BjL s OMmdsmis i L Of JlsBs dzOn iz jozj waf
cOteMSdw vjtojdz St fls d duzin€Ot dosidssh . L Qs j
J S MdzOsO cbtsoadesMmls LO ftodj BOdzj dz© i 5B
O] d dZJLOBGSdZd HJ?fr]lSSCfW. ulstsIleslztr;OlsO dd
Isfylse d§ - Ksbofddissiojdaf) dzufj j dz  dzO
d dzdz0@ MmdMmilsj O J BtGGOdZdetGOdZJlSB d duid
fted BjHMsadw. 1 BHEGISsC OO dzO fmi MisOo
90 YtejL GHtetso jyHOd dzOn z®I§ Gzd gip ok dj dz
dzd § st5  dzO -dSds dsitedROOQ usdimzRds® MdMmisd 30 d ¢!
dJtcOdzj ftcd BJHMIsadw.
0o jdz CttHd ZOSE O M MsOsddls) YoOMmkd
odzdlsy yJ dzlstetse j dz@ jyL A eCdpRiztHiste JAS uw O JAsSI(
t. r1i2dsmisdlsy &O fjtwOkdoddly vyjdsttts
dzq’deOdzq’ BJHMisadw,; tOdzlzts ftejHEteiyHjddd
fls, Ml MisOededlsy yOMmisd dgO ¢ H dirtadgQisic) dztfff By d
StcceOdzdL JicOls o Cdzs yo Odaj &0 ftwwjHoadHujdedlIlsy o
2O jHJdddz0ls0 Mmf Oofmdlsj dzdzO fmMdmlsj 3O, COC s d
lLOod®sHj2Msadjlkts d CtttehHddOydYIsO s dgizdd i die
Zyomlse O d o dL i dzdzj ded ggls tsic OR@s da®| Mzlts fplsjdHismyjls o fdtg |
6l SsotsHlj &z dz0 B jteOyddly, Cs2bkts MdzjHs O HO
LOsdMddisMls ks SOLOCIjt® dO BjHMlse djlsts.
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dtcjHMsa O LO LOMdIO
dtocj HME DOl @ dlsO BJdo Ol SCtsdzj Slsdoded d ddendo
LOMNdIsO MO dday j dzji tihkde J iodzgin O B W tetslsd o sSte OH d O
sdesso dzs ftej HdzOL dz2Oyj dzdj J EStedo Odzj dz© dzOMj dz
ftetsd3d h dzj ded tsls totde, dzd tc GeH jdNtsjOMflds d o dad 9jhjiMmlsea ©
[ ibtosfsdzdlsjdd d §foHLjd@dd JlOyd o ftsdLosH
sBfMdzzy 9 Odzij © EZtwBOddL dteOdzdlsiy bkjtdltstedd Bl s
CObs Ctsdzj CIsdoded Micj HMNsg O M HMNBD Pls © O sABERF R
Hi oY Q98 dzO, fzBdzd ydz©® wBHM dqdzME O ddzd yYyoOMmlsdzO® Mmtss.
9 Hsd@BMIse Ols O, Z0 Ctsdlts MO ftwjHsMisOs jdd, Gl !
1V etsd sl Iswih dscOls HiGs fifjts ofldedjHod@ds. dfOsuHj ded@ j, d3 S
fsdzL o Odzj Iss dd&3 L O EZCStedo Odzj dz2O dzgOMj dzj ded j Ists. ¢
Codzj SIsdodedlsjy McjHMlsa® LO LOMNdIO, COCIts d M
dzOtej HB O dzO [ ddzd Ml fetp Sz j dgd p j HzO f 5 ded fls) 6O ¢
B ded Mlsi 6O dzO® lsBteOdZOISO d BJdedmlsi O dzO toj cdts
RdzZH o dHEZOdzddIs] MttijHMlisa® L O LOMNdIO MO ft.j
stec Odzd, tydly d S$t) 0OlsOd | Msislipliseo @zd OO HH @
sj i jteOlskzted d dL ¢Otew dad v, sls eoLttdetsej d Hicl
Mi LHO O, M "tcOdz” 9 Ols, ©BdgsO WO Ols, YSHHI 163 0Ols,
1. [ ddedimisi teMmilse tslsts dzO 1 v O Is Efdoutidls jtc jta Q Bia®Dls d
2. sBilsso jlsj ddOL Gefdpdagdslgj dzdlsj s BN ddzM € ¢
BOMmj dzj dzed j Ists o BN d d2OIs O;
3. [tteOdedilsy dzO dL i zdisQ aasdO©RPY ¢ lszP M M dzlz 3 d &
OH &3] dzd lsteOYyq v ;
4. utsBMmlse j dzdydlsj , EftcOodlsj dzdls jo j  daf® dsli ftd @
Hicky j Mise © d j H dit d2d w2 sksididaytsdsyyd d fdzkzy d s
gl h jmsolkzo Ol ddzHdeo dHEZOddd MitjHMIsa® L O 2tH
f ZOdzdteOls, LOSEZfEZzoOl, fsHdsswesOl d ftejHEBMISOs
Ml OaaOdzj, M "tcOdzv" o Odzj, GBdsoWwWoOdzi, YHHI t86) OC
gdzHdo dHEZOdzdzed Isj] MtejHMsoa O L O LOMNdIO fj ff,tejH
2020).

3.10s8J oY 1RY

ljHMmke jdadlsj MdlzoOydd oddzOcd sgteiswld. HE tstz0
duddz0 dz0 By HEdRZOtsHdES J doOydtsdzoddas ttos d
CGteOYHOI &BjnrnOddLdkd, f Csdls HO Mj fHtjHY OLC
cstedlsdzd ftcjHO jNhOoOls BBjNOOhd toj L kedkleo@lisq,
sdlsj, fHtwd jojdzslzOdzdzad dzj B zOesftedwWisdzd i B dIs
Ld Okzetstedlsddd HO MisOdzOls yoOMmls s tBERZYJ dd j Ist
FyOeOdzj HO BI HJ oCdzsyjdes o Eyjsdddlsf i ¢ dzQda
j dZls OdzdzO B HdYddz©O d A OQOtedZBOYdWw.
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PRINCIPLES OF PALLIATIVE CARE
PHARMACOTHERAPY
Darinka Dimitrova
Department of Pharmacology and Clinical Pharmacology,
Faculty of Medicine, Medical University of Plovdiv

Abstract: ThetermA p a | |ci aarneigimtreducedin 1975by CanadiarsurgeorBalfour
Mount. The World HealthOrganizationdefinedpalliative careasfi a approachthatimprovesthe
quality of life of paients and their families facing life-threateningillnessesby preventingand
alleviatingsufferingthroughearlydiagnosisappropriatessessmemindtreatmenbf painandother
physical,psychosomati@andspiritualp r o b | Raliediv@ careis a coordnatedinterdisciplinary
effort to alleviatesufferingandimprovethe quality of life of patientsandtheir familiesin theface
of seriousliness.It doesnotexcludeappropriatanedicaltreatmentndits applicationis notlimited
to caseswith poorprognosisfor survival. Palliativecareis a medicasocialissue.lt is notaimedat
curingthediseasdutatreducingsufferingattheendof life, with aprimaryfocuson howthepatient
experienceshediseaseAn agreemeninustbe reachedetweerthe dodor andthe patientthatthe
expectedesultis relief of painful andanxioussymptomsandimprovemenbn quality of life, with
theavoidanceof invasiveprocedure$f possible.

Keywords: palliative care,endof life, pharmacotherapy
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vjtedgddd s A OdzdOIsdoeded ctedydo jJ ol eajHjdz §tc
Mount . 1O0d&zdOIsde dzOlIs® ctedy O | SCttsteHddzdtcOdes d d
MistcOH Odzd j Is 5, fsHEsBteW 8 Odzj CoOyJmsotslsts dz0 y d ¢
Cedgb© O MmMjtedsLdets L OBtsdzY 9 Odzj . 1 Odzd Ols d @ dac
BiHJCOB] dalstsL des dzjujdedj o dej Mj BEteOded Yoo Ols
et al., 2021; Kleinman, 1988).

Ho jIs59 dzOISO L HKGOO dZ0 e OdzgdL Oydw wftejH] d
fsHsBttW9 O COyYjMbsoatslts dzO Y dotsls dzO IJ’qu’szlsq
ftesBdzy 3, Mol teL Odzd M Y JoslstsL OMisteO O O d B Bd
MbtcOH®daig st tOdedets dHjdalsdWdydweOdzsj d BJjLE§ ] Y
fese didgd dud M- d, Uﬁ]d_:BfnTSudeZdZd d HEzatsodzdo (V

My dndsoo  § i j ydw dydz0 W isted3O0 dz0 f Odzd C
fOydjddsd, Stdbts kOl ©zOCH Qe § &is H i6-dEReNS dadz
fMisteOdzd ) wOLodlsO d MisdatsfBcfizgdgOMm Mn@f fnds j 130t @ edalfts 5 7
ddemlsdlszydsdzOdzdzO Mt jHO. 1 s jyjlsts ntste® ftoj HY:
fsdL o Odzj sts dzO0 S sy df.

1 0OdzdOIsdodzedlsj deBEYJOBPAzRGf BB dZj d3. uvji MO dzO
RO Btdzj Misls O, O Cid3 dgj 2 deslsts bk tcOo dzj dad § , COL
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Ji¢0Otedlsy dLBWG9 Ol GlectsotstedsfislsO HO ftoj Ht
esedzsL O 5 wlsdesh jdedy dzO dzj dzj ydgdsts L OB s 9
OBtsdzv 9 Odzj ftsedetsL OIsO By d HO BI HY dL §dz¢ yd
deiisjitedglslyf L O HtescdsL O fHteod Ctodlsdydess L O
Z dz¢ yd 5 dzO dzdzts Is 5 -en® fndedsw sizd § dzyj  SdDRtste L © sy 9
JIsOmMisOIsduyj &z 6OC, Ctsdlsts fttj OO foj ui
q’dzdFOq’tsvdcfeﬁiscflsB Md dkxHOowl s dLejMmlsdd
sMisd dqdzOlk ftesedtL dz0 ftiydowj d@isMmls ©ls MmJ
s ol sBhj dzg dBsEOls BJjL YykeyHO fYsdish dBOIs
d mjuBddd. Ssdbts ofpj ©hj M) MfttOowls MO
Ho dH dzj MOt ftedHo d> o Odagztsy dacfs Odizj 5O & ® Iy
SO, §d&zOhOdzj d2O0 fMBBiIs¢d 5 BOdRB fils, {0
(0] ok L O By dw o Odzy dzO W kdzS ydtsdzOd
fsky Performance Status Scale j ©OL
1949 esHddZO, L O HO Bbydlso WEkdf ydsdzO dzdzd
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s, ftdL dzOyd dO shdtseo deslsts L OB sdzv 9 Odz,
O M2 dzcofi O QdaffOdd dflzj ( Ni kol et ti et al .,
ulaVitas I ndex LO COyjfmksets dzO Y do sl
&z fOodzdOIsde d&zO d dzd M dmMdzO ctedy
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16.1 jftejCi MdzOO tyj &zS O &O dzj C Otefmlso j dedw j W,
HHI o @def ds@@zjtHz Isj tcOf jolsdyjdz W ,jicCls.

17. s J 9ol L3y des, oded BOIsj dzdzs HO M dZOBO
2 COkt Bl Btejydedwls € dzdtei dzgf) dzOBOdk™ o © €
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Ld LO hofmisdy MO twjHSEd, dts CtsecOlts dzaf MO
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gL dmOdszfH ] ftci MOdelsd ( Atkin et al., 2017).
iﬁjdzsstOIS u;dz zO s j tdaffdeffvidssaid k j .C s dzl ic 2o O &
dzj ¢ Otefmise O, OClkts d bjLd LO ftesWddkzOoSIsde O daj

fsdzL O Bls ls;tra fdwisO dzOHea dh OO ftetsHI dzy dlsj dzdaets fiy
9 CtOw dz20 Y dotlsO M OH®di & ¢detindse ldsjO, LLOO fdsdiz
sls WtOClskted, LO ftijHSlsotcOIswoOdzgy dzO HJOBJ Iso
(Onder et al., 2005; Laroche et al., 2007).

6. 105/ OY[1RE

stOWl dz0 Y doatkO | Mol teL Odz ) Otk jdzdhn s o
BiMjyd, Stdbts foMmisjfjdds ssHwl HE Mo tls. It
Sls daj 34 zOded dzj COtMlse jded tj OSydd (1Jt) d ®is
ftod mnsMydlsOoddL dteOded §Oydd dsd ftedj OM J§ Bteid Uy
ZOL dzZOYyOo Odzj Ists dzO@ 59§ g sls 5 dzj S OtemMlsoa © H
fejHfsydlsOdzy MO (dzj S OMso OO M kHI dyj dats
ltejHf Mo Odzj bts d&zO dBdksets dzj C Omlso © j MSI § shlste

N AP O cdzOodes dzZO BIJHdyYddzO d&O HBECOL Olsj dzfl
9l LtcOMsdedls] RO tBdGdztse j dzs MO dL Cdz¥ yd ded ts
(O Mahony and O6Connor, 2011).

vjtodzd dzOdzdzOIs©O W OL O fftesHI dz)y O 0O BlsOyUPmMsy jcOwv
lteijHfdMoa Odzgj sts dzO S OMEOHd Bls BIiHJECOR] dzlsd o
fteOCIsde O, i 2 COLts OCyjdsi s M WsCEMdLO dLy
I o1 drotr1 {evwejCIls [[1RrRC BQOBOKMATOPOO 1
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AWARENESS, KNOWLEDGE AND USE OF DIETARY SUPPLEMENTS

AMONG MEDICAL AND NON -MEDICAL STUDENTS
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Victoria Atanasove’, Penka Gatsevé

Faculty of Public Health, Medical University of Plovdiv

2Faculty of Mathematics and Informatics,

University of Plovdiv Paisii Hilendarski
3Department of Hygiene, Faculty of Public Health,
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Abstract: The present study aimed to investigate the intake of dietary supplements, as we
assupplementelated knowledge and awareness among medical anchadital students. Material
and methods. In the period FebruaWarch 2024 a randomized survey of 300 students from various
specialties at 10 universities in Bulgawas conducted. Informatiowas collected anonymously by
filling out the specially done questionnaire both online and on paper. Results. Most responder
(65%) used dietary supplements. However, 48% of medical students and 44%-rokdioal
students did not have enoughowledge o the subject. Muscle mass gain was the main reason for
men to use supplements, while women reported boosting immunity as the main reason. Mc
students obtained information on the subject from the Internet. 58.7% of students believed that t
intake of fad supplements is associated with health risk. Conclusion. Despite the high prevalen
of dietary supplements intake we observed, most students lacked adequate information about rel
health benefits and risks. Therefore, proper dietary supplementwsatied should be provided to
medical and nomedical students to advance their knowledge on the subject.

Keywords: dietary supplements, studentsg knowledge awareness
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ltwejL oMz Hdedls] esHddzd kf tsistcj B Ols Cdz@apd Is: jtedd
9 Mo jlsseo jdz BOMN OB MtejH oaMdusSd o LteOMsseod cteklz
2021; Nacouzi et al ., 2021; Muhsain et al .,
HEBOaGCd (M) BsEOls HO Bl HOBGEOIHUE @ {f DicO @] dzH I8
ntlcOdzdIsj dzdzd v MIs Ok, dets stewB9o O HO M Yo f Bt
ol LBsy jdz BOesftedwisjdz jWiSl d ftslsjdzydOdzded
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CtodeStojlsdzdlsj LHOoded totse dzj d3df Hd ( ¥ RBABEzOb Pleizg  :
2009) Ot jHBO L O RtOdzdlsj dzdzd lgjj sHewB(Q 0O, 22001281 ; Mu,
AlTarrah et al., 2024).

AjdzzO foskzyes Odzjlss j HO M) tyjdd EftslstejsO
dda stedzsdtc OdesHBKZOW L Ptod j 8 MicjH MiskzHjdelsd tslis
Myd yd Odzdes s g .

2. fovrtrOJ R fTrulrR

Il fjtedsH 0O WGPt poRrAOted M o jHJ O dzH t
fMiskH j208s8d , ¥ jded (69, 3%) d 92 & x4 (30, 7%), d
fif § ydOdzdztsfylsd  sls 10 zdzd g Hidydf lszhiS @ & dzagiasdra @ &y 1§
l zsoHdomMCd kdzdoe jtemdlsjls Al Odfmd?2 Mq’dZszHD@fqﬁz@ﬁ
[drndyddmtd G&dpoifondlsjssf Odnt o0 O0¢OHJj BdY rq ds
Hie Oflsdzd ydilsy sl dzded m O Odztsded dzdets S OC Ists dedzO?
tcOLtcOBBISj O L O yYjdzZkd OdS jlsdzO COtlsO, Mmi HI .Y
ftoedJ &3 dzO R tcOdzdlsj dzdzd HtsB OO € d, [ ®dzdiAPEzZ]tydstOO B t6id€
Exce | (Microsoft Office Professional Plus 20
B s sHDo B\tcOls .

. tt1v)] sRUR 1 83T ¢
ltcj sBdZOH OO O O yOMm
i H

rovt

5 Ofmls tsls OdzT ) iz Dz Is( 6 TyWz H | B
Al Odfmd2 mddzj dzH O teifyts lef tc isdnds O lz@edzd s e dIsj Isd . v YGC
My § yd O dedasiffHsd{y d dz0O, d fr]lstQIleststG Hdd sduydets R tcOdzj
sBh jfMseo jdas LHKGOo ], dJdJdW stcd3OflEOs ODIs € 36 Bz dzdz® |
Btots2 dzO Xy jdedlsyg, 160 MO sl tsdgd Harfj gl ofrpludd damtf Jfv o
i slsoij3Bdetsd 59. dwtcjHABOISO ol L tedd.fls oD 2BGrHdMEe]. J
tOLftejHjdzjddjls dO tjhdtskfd dsHSQL & ®, s j Pt}
B oyilj d Njdedlsj (8BR%) c¢MO & 5USBIOREISH] jERAR 412 %6 L7 B«
zOH 40 ¢.

] W sdzv BO yOMmls s OdS jsdwOdedlsj MmiskzHjdaidsd (6
Sls ®BjHIdYddz€ dis jd 3O | yhamkdptsQfoyd §f sistejB O (68 %)
dzj B34 H dy dipfiCfdsq dedd2fig d  dats ©OL dzd C OO dzgj § MisC
ViMsOdetsoaw e O fMmj MOdMisdyj MSd L dzOyddkO teOL dzd € C
nteOdzdIsj dzded HEBBOOSCHd] dels. D BEJ RSO .-G $§ isIdels § Is
9 Otcd Odalsydj ds s s lsWddgl. § jelyfj B N jlsy HtcjsBdZOHO O f{ to
zoj dzd uj dzdd dzO dBzM¢ Iz dzdzOls B 1s ds@Bip Gref tec O dalfcftesdzO %2g) datf kzghds
CdzjLHBsa s Odsflzj sdets C PtoEsR Yo @) 69 % ks fslstejBdlsj d
ftiecsHOo OdzedIlsj myr MO LO ftsHY tsBOC OuE, | aaid W dilk dz@AO s
fMdzj Ho Oded tIs HBsBOOCdls] LO fHESBGW 9 Odzj -] de® o tEfj Is
2018).
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Gt ®ur. 2. Kakeu BMA0Be XpaHUTeNHU fo06aBKKU Npuemare?
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10 9i ftesmMO AstsdzSts yjMmists ftedj BOIs] RtcOdedlsj dz
ftedd d30Is mr Gl jiHsdsO 16 HE] dZO, ¢itdr@HI2d%, ¢Gs H1d2dz(3. % 2 8 ¥
MO L Of sqdzptizdmre Qflde j L tsfydzj Hdzd Is j-ugBhBgul. Mmi o yaels
O  mr (50. 3% I twjMmMftsdHi dsdls]j), M widets duL
Y J yudOdzdatsfils d . _

ddzC j sdtc@dad® j dzv B3O HisflsOlsi ydes § 5L dzOcdzd v L
BiHAdYd &z ¢ JIisfnlsff Jyd@dadz sils dzj Bj HdyddzmSdisy MYy
slsetsostewlils ddzd dzv d3Ols HItstdsdadsdzdudatsts 4] dats fifERzdMO CL o0 Ist
g)tGJHddsdztS fisznjdadsdlsy M B HIYddmc O MY J yd Odfdzs il

®ur. 3. CpaBHeHWe Ha KpaiiHUTe OLeHKM 3a
NOo3HaHWA 3a XpaHUTENHHU AOﬁaBKM
6poi
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MeaWUWHCKK CNELUanHocTH HemeaWLUWHCKY CNeUUanHocTi

O dzC j Isd ciplsidrfHsjjdzlsd dL f sdzL 9 Ols tOL dzd yded dL Ists
dlsj dzded Isj € Biscdz] kg dds g zOH O Ols ddzls § todzj Is d
EdzlsOydwilsO fy WHjcC. Otel )d W Oted3sOyj ols (
I Mdzse 20O yOMmls s toj MftsdzH j dzelsdlsy (90.
JdzV SteBOYOY oL PeBNO fisOCod toj C-ipd dgifgfsts dis sod dz®
Is 2z vifj s Ufodidels] tedzj Is toj € &zOd3d Is § , st '
Wzl j dzfyi ted, fMdzj He Oded tsls fetsHEZCIse g
iSkOBdIs] COL o @ldsdzy dg® Y plelgdozddsl j § ® 1 to R
fiydodzdshsdsad @ < sthEPo w 9l ftesm L O L dzOo O
LOdBsH j2MlsadwisO d BJLBYOMdsMissO dO mr . td
sdzL OO0 tsls ftose j )y HOdAz zO0 tBbkydlsj dzdzd Skt
SHEB Y @Y St B ORZEMEBO j W PSC kY8 jdz BjlssH L O
ttOBslsdtsls 2O flstcjBdlsjddlsi o B dZOMISISO dzO
Hj Co0OldzO0 Sz ZOYdw HO BI H] tj OdzdzO Y tsL dIsd
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ydotsls gilgdYtcdzO LHteOo jIsts (Chi ba e
et al., 2024).
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al ., 202

®ur. 4. OTKbae ce 1 Hd)DpMM paTe 3a BuaoBeTe XpaHUTE/IHU
pobasku?

PB,EJ'HD W Tenesusua

Mpwuatenu

CropTeH TpeHbop

ETuketuTe Ha XPaHUTETHUTE ,U.DGEBKM
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Nekap

WHTepHeT
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s @zaj F OO H &) §tod j O3 dz® mr( RiZj0y. HOZL 3H/ 0PI -Otftstse
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5 fsojuj Bl fodseddOko twjmfsdHjdsd (
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M PUeMBT Ha HAKOW XPaHUTENHU A063BKM € CBbP3aH CbC 3ApaBeH puck M 1a M He

76.7% b OdS jkdteOddlsj Miskzhjdksd ©OLBJE©OIS
L Okj Mis® @Bdzi d GOdECtazs 5B OL dgs R tOdzj dzj d dzj k
dzj BB A s HI S M6 ) (

®ur. 6. XpaHuTenHute gobaBKu He maraT ga 3amecTaT
pa3HoobpasHoTo U 6anaHcUpaHo XpaHeHe U He Tpabea ga ce
u3snonssar 6es Heobxogumoct

1,33%
14,67% ‘
‘ 7.33% .

m/la ®He ©HemoraganpeueHa B 3aBUCKU OT XpaHUTENHWTe 106aBKM
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tdLEdsGlsJd@omisswh jIss dL MmMdzij Ho Odzj MO HYorOH EEOdEE
d ykxHd Oelbtsted, Mmi sBh OoaOhd LO kftslstcjBOIO, {
fted MskzwPddzd)fuddid O dzdesisd (Liu et al., 2018;
2025)

4. 108 dY[1RY

Il ft..ji€d odmsC Ol ] sy telglsefO frde@ H sk H j dzlsc
dde stcd3®ydesftedze dlIsj L O LH©GOs jlss d BJjLtf OMdats™
sz jddsdlsy s &BIHdyddhCdlsj d dzgj BJHJyddemsd
sBlzyjdedj o1 9 otel LCO M EZfdhitjBO@®SOO dPs & EGOEA Is1j
sB d&zOMls .
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STUDY OF CERTAIN ANTHROPOMETRIC INDICATORS IN
BULGARIAN MEN AND WOMEN WITH HYPERTENSION
Kristian Argirov , Tsvetanka Petleshkova
Department of Human Anatomy, Histology and Embryology
Medical Faculty, Medical University of Plovdiv

Abstract: The role of obesity in thpathogenesis of hypertension has been the subject of
extensive research. The aim of this study is to research the classic anthropometric indicators (hei
weight, waist and hip circumference) and indices the ratio between waist circumference and h
circumference (WHR) and the ratio between waist circumference and height (WHtR) betwee
patients with arterial hypertension and healthy controls. The study comprised of 40 male and -
female subjects diagnosed with arterial hypertension, in addition to alcgrtup of 35 males and
35 females. The anthropometric parameters measured in both groups were height, body weig
waist circumference and hip circumferendée results demonstrate that, with the exception of
height, all analyzed indicators demonstrate statistically significantly higher values in males ar
females diagnosed with arterial hypertension (p<0.00}8.values of both indices are significantly
higher in male and female patients than in healthy control subjects (p<0.001). The results of tl
study demonstrate that central obesity plays a significant role in the development of arteri
hypertension.

Keywords: arterial hypertension, anthropometric ioel$, Bulgarians
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SPECIALIZED HEALTH DATABASES i VERIFICATION OF
MEDICINAL PRODUCTS
Dzhansu llyaZ, Nikolay NacheV, Emil Hristov?,
lva Parvova?, Simeon GeorgieV
Faculty of Chemistry and Pharmacy,
Sofia University fASt. KIlimen
2Clinic of Rheumatology, Department of Internal Medicine,

Medical University of Sofia

Abstract: The problemof counterfeit medicines entering the market was first raised for
discussion at international level in 1985 during a conference of experts on rational use of medicin
organised by the World Health Organisation (WHO) in Nairobi, Kenya. Objective: tozanaly
regulatory documents and specialized databases that are taken into account in the processe
serialization and verification of medicinal produdi&egulation2016/161 "laying down detailed
rules for the safety features appearing on the packagingditima& products for human use" was
adopted on October 2, 2015, published in the Official Journal on February 9, 2016, and has be
applicable since February 9, 2019, in all EU Member States. The main considerations in tt
regulation are: Technical charadstics of the user interface; Verification of safety features; Storage
system for the user interface; Lists of exceptions from saédéged/norsafetyrelated elements.
Verification is an endo-end verification system, not a full traceability systéhthe beginning of
the system are the manufacturer and the marketing authorization holder. These entities «
responsible for printing the unique identifier on the packaging and uploading it to a secure reposito
system. Data repositories are also bunto the verification system, whose main task is to store
information about legitimate user interfaces and allow the verification/decommissioning of use
interfaces at any point in the supply chain. This system is created and managed by the part
involved, with oversight from the relevant authorities.

Keywords: counterfit medicines, verification, exid-end verification
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THE INTEGRATION OF THE ROMA COMMUNITY IN BULGARIA T
CHALLENGES, POLICIES, AND PROSPECTS
Nedyalka BoychevaVeselina Bukova
Department of Nursing Care Faculty of Public Health,
Medical University of Plovdiv

Abstract: Introduction: The integration of the Roma community aims to ensure equal
opportunities for access &mucation, employment, healthcare, and cultural life, as well as to prevent
discrimination and social exclusion of Roma. The aim of this study is to analyze the main stages a
strategic guidelines in the state policy for the integration of the Roma coitgriruBulgaria, with
a special focus on its compliance with European principles and standards. Materials and metho
The study is based on a documentary and comparative analysis of strategic and regulatory docum
at national and European level. Theulks of the analysis show that Bulgaria has been consistently
building and developing a regulatory and institutional framework for Roma integration. The mair
results achieved aréhe creation of a legislative framework for protection against discriroimati
strengthening of inteinstitutional cooperatiorparticipation of Roma organizations in planning and
monitoring processestaising public awareness of the problems of the Roma community.
Conclusion: The integration of the Roma community is a comfdeg;term, and dynamic process
that requires constant effort and cooperation between all parties. Challenges for the Ror
community continue to exist in the areas of education, employment, and housing policy, whel
social inequalities remain significant.

Keywords Roma community, integration, national programs, state policy
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tcOdedeslsts dzOf EMS Oda) oMUY ZdO jf tsinE®wBi Is 1 &3 ¢ d
SBtOLts9Odedj J LObtkzHdzj dz. 1tjL §fMmMdziHdedlsj @t
sSBteOL tso Odad | , &zdf o Ols EfmMs2yded Hj2fqseadw, ¢

slsmi MsoadwlsO d HOotMdE@ W ) WE Isdzaydp@zd M j Iss
Commi ssion, 2019). 1ceadwlk WsCkfm o tBtKOL 59 OIS
dzO0 y d 5 dzO dzdzd Is § MlsteOIsj edud MSd 208V dd dzlsdg W&o d
LdZOyd iismMisls© s sSBOLB@ddj zisd b § dz®azdz@dd dzOf
oLOdmsH 2Mised) dzO A 5B #NQLdig a2 Aldsjo descdzO I @ | flaEy€ dsle Oy

] OCOte HI ey Oodedlsy d Jjotsfj2MCdlsy §tetcOdd
CoOdzdW dS OO JtcOdzj dzO BjLOBSISdzdIsy o Mmlisd o3l
sStclzH O, tcjLEzdzkOIsdlsj B©BMIsOe Ol dzj L OH B9 tsdzd Is j dzdzd
UNDP twsdedlsl i dze Otcd W 1 to s Hicdzylz® alf®ls M@ g ida © 1© Mg ¢t

53



LOjIsdlsj ftojtsBdzOH O Ols dzd M < s (UNDREZGWZ yd
Commi ssi-disdzBRBIY) MSdbydoO@Eksjttd, ¢O
tsB d dzdzsfIs MictejedteOdzO yddzdh dzgO TMtej H
d bttHtse O HJMS tcd dyciasO wedoL .C terfd3 jOdzdEHs C
d t©jOddd ddsjcttoydy. SO0t ftsdd
, OO jB P dedasls o dBzsets wsd@MSd $o Otsl
lsfr]ls, otcj di3j degdz@ L OjIssfls ddzd dzOf i dzdzts
slsts o9Cdzt Yyas Odzgj dz20 § OL OO dzgO IstczH O st
BB&W%@MﬁBM@Od&%@@qu His bteOdmf stels,
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zdz0ls O ddzlsj cteOydw dzaj dBsyji HO BI H] § tsMmist
d d3tSHszq’, nOOCIsjtedzed L O BdetsL ddzilse slsts. [ dzsG !
shdets o Op tOJsH fiaOMIs O C O O, yYj BN OO ttBh dshls Is
O Bh jMmlsesslsts, o3 Msts fsdzdlsdSdlsj HO BI HOI
toj OdzdedIsj] Efmdzseadw, o SCtdlsts ydoajwl rntteOO (F
Jdas jctc@adwdgDij HO Bi Hj iBjnOdedydets §tcd dzOc Odzj
nOwOCIsjtedzed L O BhsL ddkhse sists. ltesd3d ded Is § dzd
SBteOL 50 Olsj dzdzd, MsydOdzded ddzd toj ez zOIsstcded dBBj n
Eyomisdj dzCecttoysjdipfds jdz& offl | B30dzaj dzO tejh jdedw. | Ok
HSCd&ZOHd ftHYJjtelsOs Ols, ud ofMwCO fYodkdlsds o, ¢
stcOHduyddlsy d OoltdtsdidetsMmislsO dz0 Bh desMmisls O, t
L EdzsOIlsd ([ t5dzd BEOcNptzdalsRomailtgeyrdi®n Strategies Report, 2019).

1 sdzsy dlsj dzdedlsj §OCEG Ot dZBOBKRE BRI dzd o & s d3f
d LH©Osdd KBIHJOLBEC, fd3d Mj daffdzd y d©astd © 1 tixlgChtsly)
f Otlsdy steflsots d §HESOEdPs, HAQdteh jn d®EO kO
Ml sBtwOL jdzad M Ctdzftcj sdzOIsO B M dzesfmls, O dzj dzOdzts
2005). utoa O Htslkal ey HOO O, Yj ©¢ dzs yb Qidgj lsB jdEASs «
Hi to) Oo dzO ifjts RfwdES & Mzso dj L O bkfMss2yds sfis.

—
Q.

4. 106sfOY[1RY

RdzZls j CteOYdWisO &0 ttsBMS OO tBh dtsfyls j Mmdztsy §
dLdMSCo O YwMmistswdeded Efddzdw o Mmi tendzdyj Misets d
9 11 &zeOtedw Hj BsdhistedteOls dgdioms diaed®® ded® oL G fpldty G

te
COBCO, ds jWjChkhskzOoRbHO ddgs. Gay@fmddj &O MOdkd
2O tjhjddw. [k ftdj BOdjlsts &0 fi s OO t O®KS
fitcdsH@ 02010 . Mj dzOB dzt wQakdzd | aldg desCyid ¢ | tsifs fiyts(ldn
fsdzdIlsd ¢ O, Jdzs j ctedtc O dzO ¢ Mdpmacdedfly 2 MG ¥ s o dsdisly
dLeOL Yo Ol o:
T M LHOOdzjIss dZO L OSBdESHOI | &zZd&zO BOL O L O L
1T LOMddzo Odzj d2O@ BI Y HEJdMisdlskzydtsdzOdzdsilsts fi)
T Euyofmbsdj S dOoswedizdL Oydd o fttsyjmdlsj d&o §
1T fsedh Os Odzj &zO0 BN jMmise j dzOIO ykoMmilsadlsj d
sB M datsfls .
dzZsj cteOyYydwilsO dz20 kM OO BN datsfyls H dgj M
dL o d (d&ls jddeinsfotstizO dzdzts  dzd o S Is tg GO Ss07tsuHj G § Qolsd@o ISt
m O, s tj Oddeslsts ftod ZOcOdzj dL dMCo O:
l]’mJ ZzBtsS BwBiYHEMjSCIsstejdz f SHRSH
fsHStj O &0 &j Misdzdlsj o &zOMisd M toj Odzded te
Emss2ydesd, O dzgf fHtetsj CIlsded d3j 6C d;
M| ddes EyoOmisdj dz0@ tesBMSdl) BtecOddL Oy
fsdzdisdSd, OHOY IsdldcjO des(fn €8 jdgiztE firlsirfs kde@zdts B M dzfs fi
fsmdzj Hse Ols j dzdzO BtsteB O ) HdMCted i35 dzOydw Is©
dtsBh @z Odgisy 4 HO M fYsoMmisdedzy UttjL OH KB ded
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ftoctsHi dzy O9 Ols HO Ml fls

oo Ol o B &OMIsdIs &z0
CiHijb MydoOdzdedIlsy dzj tOo j dziflse O BfnlsOaOls L dz0yd
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ROLE OF TIGHT JUNCTIONS OF THE INTESTINAL MUCOSAL
BARRIER IN LIPOPOLYSACCHARIDE TRANSLOCATION AND
ENDOTOXEMIA

Sabri Sabri, Nadya Penkova, Yani Nicolo\?, Pepa Atanassova
Deptartment of Anatomy, Histology and Embryology,
Medical University of Plovdiv
2Faculty of Dental Medicine,Medical University of Plovdiv, Student

Abstract: Endotoxins are lipopolysaccharides (LPS), a major component of the outer cel
wall of gramnegative bacteria of the intestinal microbiota. The intestinal mucosal barrier prevent
the translocation of LPS from the intestinal lumen into the blood vessels of the mucosa and tl
systemic circulation. The resulting endotoxemia initiates-gpade chronic inflammation in a
number of organs and systems. The intestinal mucosal barrier has three main components. The
component includes the mucus adjacent to the intestinal wall and the cellular glycocalyx. The seco
component is the intestinabveringepithelium. The third component is the loose connective tissue
of the mucosa and submucosa with the blood vessels, cells and molecules of the immune defens
it. The aim of our study is to summarize the literature data on the structure of thelemaémt in
the intestinal mucosal barridr tight junctions, which control the flow of molecules in the
intercellular space between enterocytes of giug epithelium. The integrity of the intestinal
epithelium, which determines intestinal permeabilityaysl a key role in the pathogenetic
mechanisms of inflammatory bowel diseases and metabolic syndrome.

Keywords: intestinal mucosal barrier, tight junction, occludin, claudine, lipopolysaccharide
(LPS)

1. 13lrrrinRre

JdfsfsddL QR GHEKdgGss j d2 CdiYf sdzj dals dzO o F dzh «
slsted yOlsj dzdzdlsj BOSCIsjtedd o fi(Rpse@o¥h i dz@ i @ BPH JzO
dL i dzdg? 9 Ols WkdeS yddlsjy dzO jdgntslstsSmdded d i Hec
Ut Odedzts S O B SksO Udf@ o dzlz B3 tlzo sdesMded sy Mi Hise j dz
fejHdLodC 00O jdHBlssShmj BRIy, Msddzdzdeoh 0 ddns
stecOdzd d MdMmMisj B3d. vtso O otHd HEts fodh jdes dzd o
ftetslsj d dadte jSCGRISlds] owdzd W Ist] tectsliy jo(th f, dzdfidddz H)Ye sz dstste  dzj €
OCIsstT OB Odzj fGsdddf sdzj Clsddz. AquSlzddeoh dlsj Yt
OCIktste & MisddBzdzdteOdzj Ists dzO dzd fiy D\ Isnj ctf @) wdkdpts 1D 2%
i Mj wows OYsOWlskstm @il d j sts &zO &i3j s OB tsdzd Is dad W
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Yytej oded LOBtsdzW 9o Odedw COlsts Btsdzj s dzO stetsdze d [d
Ytej o dzd teOL Mistets2Mmlso O C Olsts ¢l Ribic ts o3t odal@it & O h. Mt C
Ytoj 0 dzOIO BzSCtsL 2O BOted jtc® fftejHiISlSotcOlWo O IsteOd
Ctcl oasdesdedlsy Ml HsO | d2O dzd e O d yOEF®ned2089y Mls j dzd

Kj &zle® dzOh jIss fteskzyeoOdzy 4 HO BB dd dzd s
BiAHES dzj Isi ydzd Eedapb®C IsjJunilsd §f on sls Yted © dz0ls O
ftojHislsotcOlsW o Ol fslstsCO dzO iBsdzj Ckdzd o B 4 kS d
ftoj Hslso tcOls tzff OB - Artfsfiafdfiicds ¢ Oydwy J J deHBIss¢ Mmj di3d:

2. RYJLrru Ry

Yioj 020 BZCL O BOKd, 60O

Ytoj 9 dzOSO BECL EZO BOtdjtcO Y HBZ@Go icd J &inidis O
Colistf sdzj AdAS Xz Yo O wBEzMSEMi ls, ftoddzjy0h Ci &5 Yytej o d
L2 sCO0ddiMi s | BBtOLEZoOd tsls ¢ Mtse jtoiyded ¢ s
B BBLOdO dzO jdesjtetsydlsdlsy . vtsLd ol dhjdz Cts
ftcj HMsOo dzv 9O EHwcd Utk ®, Cowvlsts ftojHBIsotcOIsweo O
sitesydlsdlsy. |1 dicects MO dsSOoddL JteOdzd J dzL d d3c
HdUYO fHteslsjiCisdoded Odzisd 3 Ctetsedzd § tesils dighd ,
sted, Sdzj Isi yJjuds 2¢ i3y stelg) idipls ©Oo j dz tsis  ff (ST dets{ e diaffw
I Bz@isL d Ctifsdzj dz2ls MO f dd Isded Is jt idgihym ddgjidgridd
sj es(WhlnflamklVeelmg i 2@17 0z IsdedIlsj d3d ) H Iz Szdzjnlail ac
cludent es, W ttedgchtd Olsj ufh@td @ jndez ZOtcdzO B Otcd j 6 O,
dzj Szdzd o BIYHESAZ]Is] ydztslsts ftosMiste Pz b 5C g4
9Cdzs yo O tojrn 00O Mi jHddedIsj dzdzO Isi € OdizO deBlz fts 1B @
sOLd dz0 MG kizs sdz®ig@Gd & Q¢ WfsdrjtseCid,Isy d dBsdzj § &z dzd
mMdmisg dz@i v. 1wl Cddodzedlsy CdzjsSd: HBZOSCEBWEGJ,
Ly), f zOL ddsydisd, Md Stej sdteOls d d3lz dats ¢ dzts stdzj AT disdd, o
fteslsj ddz, d dals-], el ods deetmpts)é, | dzj Ctotslsdyj dz - PC Is tizfp ff K
OHdf tsdzj CIsddz d HiG.

1 sCtcdo j dzi B Aislp Szdzj Isi yded CsdelsOCIsd

Il YCtcdo dzgd W tejitbfOjsd® dgzx S sL © fj Mmtej " Ol tOL
sdzls0¢CIsd . 1 s dzOlIs j e O dzdzd Is § ftsol ton desfls d dz0
dzZsjcHdedlsOydd, Csdlts ko jdzdyOe Ol € tsdzls OC Is dal
OLdzdydzed odHBO] OHrRiLdad@PoDOsdOLEP &g e lztshd

BOL OdzdzOIs© 3] d3B tc O dzO. wamah&ens) @esrmosoma, puactuan ddherens
d BdH ] MisslLasdigflsdztsh j ded] dz20 fesfizmME dzde sMmisls©O dzO
ZdzC ydw Cdz¢ yso © tetsdzv (& twiulisocluflelns tighizquisciion ¢ t§ dés
dzj Cltetsdej dz BdSCtesMS s GJtod IIswih daj MJ T ald0detizdzd 1©,
dzj € lsfedeidpssd dzts j o § dzO0 M) Mj Hdzd Is§ ¢ dzOL BOdzj B T

dlstolz C Iz i® to W sdids ciddri Is dzd Is jls dSTighdzkuitiols d

TightJunctiongTJ9f tc j HMIsOo dzw 9 Ols L HEOO s fr]E)J oL Odch Is
fteslsj ddzd, tcOL f sdztsy j dzd sfits  ez0ls tf j
ftotslsjdded Mol tcL 9 Ols B BBOdedIsj dzgO i fr]JHddel']@dZJ
¢ dzOk HCladmtinesy ¢ dzBaluditd te d3i BB e Odzded Isj Y tetsilsj d dad -
Z02, Junctional Adhesion Molecules (JAMs fyj Mol cLod Ol M Wdetedd
ydlstsfC(Fhizptlal) 2006).TIs MO Of S Odzdets tcOL §f sdztsy J dgd ¢
B dzlsi ydz© ftedtesHO, HJAZOBIHES )EZzPREBsH | BHsO0K 6
SCdzs oMW O Jjfdlsj dzdzO diejielsm@.s 1 sy Jded SdEO@B=izEH
f OtcOdzj dzded W dBted dzOteded dzj dzisd ddzd o) tcoad ( Far
WdLdyuyd mME O BOtdJ O &3 Y HEZ Of d ¢ Odzded W d BOL E
f zOL BO @Y BPls O
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AlzdzS ydd de@ OTelsj:tedzO@ W~ °° " Paracellular
tc j GlzdchtGOls f Otc O3 jc@idaz® signaling  Apical
(ftesfzmMS dzdo sMisls®) dzO 2 | — o ste
o jh jfiplso @ fsdzO dzdzO W o B s
fcjHBlso tOsW o Ols @Ol § we claudines < o, B 0
Bj BBt Odzdzd ftetslsj  dzd d oz @ " Gzzd W
d BOLB&OBjOBHEMEIW sIs § dzC occludine _JLD
i dlsj dzdzd ISju dSCadzAEddQ W bz dzC )
COlts yjdadsi 6 LO dadzlsjcte® mvs < —JIED N 1K Plsd
el L Odzed fn Cdzj Isi ydzC "
HdWd e dzydoydwy d (Gagdelsj c
Mariscaletal., 2003). '

1 dzlsi ydzed € sy sdzj dals d o s

Claudins. s d&zOk H d dgPis j M o3 M
ftetslsj ddzd, Stdlsts L Oj H-dzt L — 420
p Oy dzdlsj SH®BYtd] dsd do J \ Is

(Furuseet al, 1998;Hou and Konrad, 2010)" J' ﬁw\;‘y\;a-,aq,um,o.wt:aul-,tmm Basolateral
208 Ot d Ob  dzceq Is §  § totsls | o caq A 420 L 1BOISts &2 CUSISCQUGtS oy dzd
MO dOn 27 yYtse j"¢d JLBWSttEEdsOSEESIs G toy 0 J dzv
M dzj CIsdo dzOlsPe s e s dz®) S dB B duwe Qdsi&ortail.com/dictionnair
{ OL dzd yded Is § dL s¥% sted3d &i3ts ¢ O/Befinitibrd7 300 dBIteki3d te O ls
Aseal ingh (24 d@ Isdgvoer@idn)g i d dzd Apor e
(COdsedmsOL Zo ON d) € tsekifIzf, B tc@dzdiyu@sd @ls f Otc Oy dzt
2 tsdzd (JClandin2,@0,-15T1 5B te OL Iz 9 Ofipj] & OGlsfsfimiflzd Ysdlsts ff tsL o
t6j Gzdzd tt Odz ISNea© dzfndf tsHetsz g 2 tsdzd . [ Gifidb ] &z@ 8O, Isi2
claudinz j odfmtsit jSMfttifmMdcOd o Stwtdilsdlsi d Mmd
claudin3 -4 1§ toj tsB dz@HJQ@JAEsI od fisHHsHeiSE PO I8 Ofcd j 16 O.

Occludin.{ S dzkHddzl Is | IsttOdzmd3j 3Bt Odzj dz §J tetsls § d dg,
dfdlsjdzdzdilsy d JjdzHntslsj dzdzdlsy BOttdjted. 10 i tcod
kDa ddzlsj ¢ tcOezjdpeticd@@zjddd ditictsls j d dzg, dzts CLCdel L (JReuOrda S
1993) 1 OjHdzs f s d&zOEH d dzd Is-] (Z&1 )z,0 nts9 dzlz Hodcdel | Isu dfie jn s
ddzj Bj dzgs o SCtdElsOCIsdlsjy Isdf tight junction. uf
TJs, s j 90y jdz LO tojckzdzOydw @iz dtc dsy R igaPdsd2C
Occludin oL OdpgmlagcRdeisbfo sits (ZG-tkd J MEkeMisteOls
CddzOL d, o Cdz¢ ydlilsj dzdes PKCe d Sr c, Csdbts Wt
BsHEzZZJcO2SCd dzj 659 00O dZcCOddL Oydw d WEkdSydw

Junctional Adhesion Molecules (JAMs).JAM-A, JAM-B d -CANHJO ydzj dzts
d Bz dztsc dztsB 2 dzd dzts 9 Ols© fkq j oW Odzd dzd v d M jA dizOW§RidC
9 OHB®RjgwHE jidlsjdded SdzjlsCd d tickzdzdted® &dcte
B O te d(fhmedetal., 2004;Kummeretal., 2018)

Tricellulin Wj MARVESREBDBdd MO kst OoddL dtcOdz

(tricellular junctions), CilHjlts Isted CdzjlsCd
ABO2f OfMi dz0 ®BOCtdBsdzj ¢ kzdzd, O Isdim] MiS OFS tf di ez o
Gtsdzj d3d Odzls d ¢ j(Rafighdtal.s20M)s j te d d

Al dzOL d3j dzd OH Of EandadLoiccluflenstd®): §azd], :20-2, ZO-3.

Zonul a Occludens fwtslsjdddlisj fj@ dadO Hfsts datiefzicdid
MstcOdzO® dzO® Cdzjlsi YydzOls O d3j dzB tc O dzO. vse @ MO
Istc Odzfm d3j d3B tc O dzded Is § dzd@laCiding d egfdztin d eTgicdilslin ¥nd OC Is d dzts
ydistsme j dzj BO f testtdjlsdidzed f ted dzOH dzd » Ols ¢ &3 Man& UK
Associated Guanylate Kinatei ke ) B8 KO@s s M sHj dzwils [ OtOSC s todz
sl AHtdj 2 ded i, Is. § . BsHEZdd d&O bkyds tftjH
Bsdzj € 2dzdzOIs © fye dzts B ¢ OTBIEK, ts o tftsoy Bebimie@hlte JOLORY ls édal.,(2028) O
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Zonul a ocludens, Tight junctions &iYHE | da
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JHBSJ 9 dz v . 14 M J misyjodstonls ICOs dde@ | tdsjHastzfe™ 9 JOgs!
feimdviso &0 myJjyditdudd fJwsisiddad o @ M
dlsde jdz jWi€Cls ol ez Ytej 9 dzOO BzSES L dZ0O B 0Otcd
COlsts O dzqLdis|CQfdaj ddzddflzOds®Odzts 3§ todzd Is§ § sdzd W § dzts dz
sBdzd RnteOdzd d RZOYdlsCd ftsH WstedidOIO dzO rnteOd
ttjojdydwilsO d tOLadldjlsts dzO d3j IsOB tsdzd IsY dad W
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Abstract: Lead intoxication is one of the most extensively researched environmental
intoxications worldwide since it is related to various neurological, hematological and rena
disorders. Children are particularly susceptible to lead exposure, which correlates witbraibig
of structural defects in neural architecture, given their ongoing neurological development. Still, th
negati ve i mpact of this el ement on adul t s
encephalopathy or chronic cognitive and behavioralpggms. This article explores the functional
changes in the central nervous system and their underlying mechanisms caused by le
neurotoxicity, including disruption of the blodain barrier, abnormal myelin formation and
inflammation, associated with thmanifestation of cognitive deficits and neurodegenerative
disorders.

Keywords: lead intoxication, neurotoxicity, encephalopathy, neurodegeneration

1. INTRODUCTION

Lead is a chemical element that belongs to the group of heavy metals, with a plethora
harmful effects on the human organidPotential environmental sources of lead intoxication include
paint intended for use on residential buildings, furniture, odchile n 6; sap wateydseto the
presence of lead in plumbingccupational exposuregramic dining ware, imported spices and
cosmetics, folk remedies, and ingestion of lead foreign bdHiakno et al., 2023Ramirez et al.,
202)). Therefore, the mainoutes of entry are primarily ingestion and inhalation, whereas direct
contact is less common. Safety measures for limiting the environmental exposure have long be
implementedi elimination of lead from gasoline and residential paint, replacement of lead
containing water service lines, and regulatory limits on lead in consumer products, soil, and du:
Nevertheless, lead intoxication remains a common probldowinand middleincome countries
particularly affecting children (Egan et al., 202Lggacy lead in soibnd water infrastructure
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continues to be a major source of exposure despite these meashics,requiresongoing
monitoring(Mielke et al., 202

When absorbed into the bloodstne, lead has a distinctive neurotoxic effect on the
permeability of the bloodbrain barrier (BBB). It can damage the tight junctions between the
endothelial cells of the cerebral capillaries, thus leading to an increased susceptibility to the acti
of numerousendogenous and exogenous toxi@kanges in microvascular permeability are related
to endothelial necrosis and perivascular exudatesulting in cerebral hemorrhage and
extravasculapresencef albumin(De Souza et al., 201.30ne of the most seke consequences of
such a disturbance in the transport mechanisms is brain oedémaliGi et al., 202). Another
mechanism for BBB disruption is the accumulation of lead directly in the astrocytes.

There are several possibilities for Pb to enter the NSuding passive diffusion, usage of
the Divalent Metal Transporter 1 (DMTXr via the voltaggated Ca2+ channels (VGCC), since
lead can mimic the effects of calcium based on structural similarity. This is a particularly concernin
effect because oftPability to intervene in a number of intracellular signaling pathways (e.g. PKC),
to bind to specific Ca2+ sites in proteins and to be stored ihyttiexyapatiteof bone tissue for
prolonged periods of time, thus causing a chronic internal exposutieufzaty in periods requiring
increased bone remodeling, e.g. pregnhancy and osteopdRasisréz et al., 2091
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Mechanisms of Lead Neurotoxicityoxics 2021;9(2):23

2. MOLECULAR MECHANISMS CAUSING NEUROTOXICITY

Once reached the CNS, Pb can cause various detrimental effects disrupting neuror
signaling, neuroplasticity and antioxidant defense. Adedel exposure is known to specifically
inhibit the NmethytD-aspartate (NMDA) receptors, primarily located on the postsynaptic neurons
(Gavazzo et al., 2001 NMDA receptors are glutamate receptors widespread in the TNS
approximately 80% of cortical pyramidal neurons as well as hippocampal neurons and glial cel
possess this type of ionotropic channel, which is crucial for synaptic plasticity andetomg
potentiatiori the key for learning and memory formatiglRamirez et al., 202ewett et al., 2032
Neurotransmission of glutamate is also impaired by Pbtdysélective blockade impact on
presynaptic Nype Ca2+ channels, which further dysregulates the action potdafiaghdent
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release of both glutamate and GABA from hippocampal neurons. Pb decreases evoked and incre:
spontaneous neurotransmitter secretioe to the interaction with VGCC and Ca binding proteins
participating in the regulatory mechanisms of synaptic vesicle mobilization and exocytosi
(Suszkiw 2004;Bouton et al., 2001 Another disadvantageous effect of lead includes the alterations
in the redox balance. It has an increased affinity for thiol gro@b$ which suppresses the
biological effects of glutathione and various antioxidant enzymes. Additionally, Pb has the abilit
to disrupt the mitochondrial membrane integrity and permeahiligating an environment for lipid
peroxidation(Virgolini et al., 2021 Sanders et al., 20PSDisruption of Ca2+ metabolism acts as a
mitochondrial trigger for apoptotic cell dedthidsky et al., 2008 The increased ROS concentration
is related to chran inflammation, which together with the induced apoptosis is an integral part of
the pathogenesis of neurodegenerative disea
Oligodendrocytes: an important part of myelin formation, are also vulneratkie Pb
neurotoxic effects. Overall, glial cells, particularly during the early stages of maturation, can becon
a target for Pb accumulation, inevitably leading to dysfunction of the BBB and improper
myelinization.

3. EFFECTS OF PB NEUROTOXICITY IN CHILDREN AND ADULTS

The Pb harmful threshold has significantly decreased from 60 pg/dL in the 1960s to 10 pg/d
in 1991, according to data research on the k@nm effects of Pb poisoning. Although the Center
for Disease Control and Prevention (CDC) hassetabblo®b r ef er ence val ue
no measurable blood levels of Pb have been determined to be safe because even low levels o
cause harmful consequendBamirez et al., 2021Schneider et al., 2023

Children are particularly at risk of le@mtoxication for several reasons: they are more easily
exposed to Pb because they spend time in outdoor activities and may put contaminated object:
their mouths; they have more permeable BBB, which makes the CNS more vulnerable to the effe
of toxins;the risk of potential prenatal exposure due to the ability of lead to cross the placenta ar
negatively influence the ongoing neurodevelopment. Furthermore, an infant is at greater risk due
an elevation in lead levels in breast milk when maternal bRimtevels risRamirez et al., 2021
Sanders et al., 200bidsky et al., 2008

Lead intoxication has a variety of different manifestations, including cognitive impairment,
abnormal social behavior, attention deficits and fine motor control disturbances. Many studies shc
a link between Pb blood levels in infants and toddlers andrleegres from the Bayley Scales of
Infant Development (BSID) on the Mental Development Index (MRgmirez et al., 202Banders
et al., 200%. A study from Lanphear et gR005 investigated the relation between IQ scores and
blood lead concentration hysing data from 1,333 children who participated in seven longitudinal
cohort studies followed from birth or infancy untilB) years of age. The study concluded that the
intellectual deficits in children \waterthanfor me
those with a maximal levéd7 . 5 e€g/ dL, which is a reason toa
the Pb serum levels and the intensity of cognitive deficits cannot be formed. Exposure to very hi
Pb levels leads to severe consequencdsidimg convulsions, permanent intellectual disability,
behavioral disorders, and coma.

Anemia, colic, and peripheral neuropathy are common systemic symptoms of the adult le
encephalopathy, which is less common than the pediatric variant. Occupatioosliexis related
to poorer scores on cognitive test, especially affecting executive function and verbal and visu
memory(De Souza et al., 201.3Clinical manifestations of acute forms of Pb intoxication include
headache, vomiting, ataxia, convulsionsupsr and coma, whereas for chronic exposure
neurodegeneration and psychiatric symptoms are more common ( e.g. fatigue; motor deficif
impaired verbal memory, immediate recall and recognition; depression and irritaitity)et al.,
2006 Mason et al.,2014. Pb concentrations above 70 ¢
macroscopic brain lesions on CT and MRI, butdewel exposure is unlikely to cause evident
changes. Diagnostic imaging may show gray matter involvement, particularly in the occipgtal lo
as well as lesions of the subcortical white matter, or the cestiboortical junction. Other examples
of structural abnormalities include cerebellar oedema, calcifications, callosal hyperintensitie:
increased lateral ventricular volume, reductiortatal brain volume and changes in the thalami,
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periventricular white matter, basal ganglia, insula, and fidassouza et al., 2013tre et al., 2006
Mason et al., 2004 A useful marker showing chronic exposure is bone Pb levels. For example, al
MRI study of over 500 workers with occupational exposure with high tibia lead showed reductior
in the total brain volume, changes in parietal white matter volume and involvement of the insula ar
cingulum. Apart from this, high bone lead levels are associatidwarse cognitive performance.
Exposure to heavy metals in early stages of neurodevelopment is associated with a higt
risk for developing neurodegenerative diseases later in life. Since Pb affects multiple intracellul:
signaling pathways, this is rééal to mitochondrial dysfunction, oxidative stress, apoptosis and brain
infammationi k ey mechani sms for the formation of ¢
(AD). Administration of nonsteroidal anitifammatory drugs and antioxidants may kméficial
for decreasing the risk for AfMonnetTschudj 2006)

4. CONCLUSION

CNS is one of the main targets for lead intoxication in both adults and children, with
significantly more severe consequences in cases of early and/or chronic ex@senetheir
ongoing brain development, children are especially vulnerable to lead exposure, which is associa
with a higher chance of structural problems in neural architecture. However, neurotoxicity also h:
significant detrimental effects on adult ba resulting in severe encephalopathy or persistent
behavioral and cognitive problems. Prompt intervention may help reverse the degenerati
processes to some extent, therefore early discometyproper treatment are crucial for optimal
results.
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Abstract: Aging is aglobalprocessaffectingall organsandsystemf thebody. Theaging
processandthe possibility of influencingit is becominganincreasinglyrelevantopic. Thefruits of
Aronia melanocarpahave proven antioxidant, antrinflammatory and gergorotective properties.
GABA (aninhibitory neurotransmittein the CNS) exhibitsa numberof beneficialpropertieson
organsandtissuesoutsidethe nervoussystem.The aim of this studywasto determinethe effect of
supplementatiorwith threetypesof antioxidantsubstance®n someweight and morphological
parametersn naturallyagedrats.Material and Methods:Male Wistar rats (n=30) weredividedin
to 5 groups:CY (3-monthold youngcontrols);CO (24-monthold controls);A (24-monthold rats
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supplemated with 100% Aronia melanocarpguice, G (24-monthold rats supplementedwvith
GABA), NG (24-monthold ratssupplementedith anaturalsourceof GABA (sproutecthickpeas).
Body parametersvererecordedn the endof the experimen{3 months).Body massindex(BMI),
Leeindex,andweightindexof thekidneywerecalculatedKidneyswerecollectedfor histological
examinationResultsThecomparisorbetweerCY andCO showedagerelatedchangesn thebody
parametersLee indexin CO showedevidenceof obesty, butin all threesupplementedroupsit
remainechormal.BMI in A, G, NG werelower comparedo the CO. Histologicalanalysisshowed
that the most preservedrenal parenchymalstructurewas in the group A comparedto the CO.
Conclusion:The supplemention with the studiedantioxidantsubstancefavourablyaffectedboth
thebody parameterandagerelatedstructuralchangesn therenalparenchymaf old rats
Keywords: aging,GABA, Aroniamelanocarpaidney,rats
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IMMUNOHISTOCHEMICAL STUDY OF CHANGES IN THE AGING
THYMUS IN RATS i EFFECT OF THE APPLICATION OF ARONIA
MELANOCARPA JUICE
Elena Daskalova
Department of Anatomy, Histology and Embryology,

Faculty of Medicine, Medical University of Plovdiv

1

Abstract: The aging of the immune system is responsible for increased susceptibility tc
infectious diseases, neoplasia, and autoimndiseases in adults. The thymus is the fastest aging
organ in the human body and, at the same time, plays a key role in immunity. The aging process
the thymus is associated with increased oxidative stress from the accumulation of reactive oxyg
specieswhich damage thymocytes and accelerate its atrophy. There is growing evidence that thyrr
tissue is plastic and that the process of involution can be therapeutically influenced. Currently, ol
of the potential therapeutic approaches to delaying immung &jthe use of antioxidanfBhe aim
of this study was to determine the effect of supplementationAvithia melanocarpan markers
of inflammation and apoptosis in the thymus of adult rats. Material and Methbdsstudy was
conducted on 16 male Wistats aged 13 months at the end of the expeririéetrats were divided
into two groups: a control group (CO) and a group (A) supplemented with 18@¥tia
melanocarpd r uit juicj for 3 monts. In the end ex
was dissected, fixed in 10% neutral formalin, and embedded in paraffin. Immunohistochemic:
studies were performed on thymus sections using the antibodies CD68, p53, survivin. Results: D
analysis showed a significantly lower number of CEp@Bitive céls per section in Aronia
supplemented animals compared to adult controls. Aronia supplementation does not affect t
process of apoptosis in the thymus in adult rats. Conclusion: Supplementation with Aroni
significantly reduces the number of inflammataogfls in the thymus, but has no effect on-mnd
antiapoptotic markers. These data testify to the-mfitiammatory properties of aronia juice and
rank it among the geroprotective functional foods.

Keywords: agingthymus,Aronia melanocarpaCD68, p53, Survivin
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2012) . RBzdAdsMIsO] j dj Ists | Slsetsotstedets L O s
LOBGdEYVe Odzedw, dzj 5 dzOLdd d Oolssddizzdzded L OB sdz¥ ¢
Bj nOdedL B, Mmoi teL Odzd ) dRzdesMisOtl] j dzj Ists dzd Isig)
f tod Wddiedo tgdzs yd W Is O izl fip/ Jagkjig OO M s Ote j j " W s 56 O

69



O 9 Mihskkts ostejd3dj M WewesO Cdzg yso© WdekzteO
ROBOdzY 9 Odei dzO  ttxiefjLIsoCtfH, i) I otsty ldstds  df@e tudzj dz™$ dgj nilsWip
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tej OCIkdodzad € dfi&®istsH desHasErisEg fz2  j tesSMdH. tejoodd
dzO lscfds fMdedlsjy CdzilkSd d EMistweO® ObtesWdwisO
sdBBzmdzOIsO Isi COdz j § &z0Mmisdydz® d ud Hwesyimils

fsodzdwdz (Lynch et . al, 2009, Mennen et . al,
fslydd@dzded IsjtcOf jolsdyded ftSHRtSHO L O L OBOaWdzj
JLitsd 0 Odzj sts dzO@ Odzls d sS fd H Odealgls(d < SDirpd HI CadzlsFlzgevn tYf
Aronia melanocarp® HBS OL Odz SIs tejHdUYO dL Mmdzj He Odedw (
HO dzdzd L O ZjpW jelnlizd djendgletpB 2Q12)

AjdeO dzOflstswh slsts qLmMdziHe Odzgj B HO Mj kMO
BOtS jted dz2O0 o LfOdzjdedy d OftsflssLO o IsddzMmC
Mz dzj d3i B dsC ifiz® @ dzls &0 s Afralzs metaaqrdspp  dzO

ROJ (R IR
Odzj ss Bjhj fHtetsea jHjdets ol tal@gdz ol 6L tedd
cOw dO jSMmMyfjteddsj dzesO. rdoetslsdzdlsj BW
kddg® jidforfslojHlsf o . 1 &zl "o jlsj BWR O tOLH]
ZO fMlsOdzH OlsdzO® R OO d ctkzfO (¢) dADOYls O
tsls f dzsH B9 § dZzO Aroni a mel anocarpa H dz
jtod &3f des@tziidz Y Jo tslsdzd Is § BYR O JjolsOodzOL (tcOdz
tOdz 9 10% dzj ElstcOdzj dz W istedsOdzddz d o ¢ dz¢ yj d
ﬁ%kﬂsﬁdmbﬂﬂ¢mnuﬁ@&dw ) ) fdzj Hdzdlsj Odels
dzls-EEBM-AZBIOCYC GmbH & Co. KGGer many , LOjhCB o
vi v i nl-SO@2K03B BIOEXYE GmbH & Co. KGGer many, d&dhj &6
8 Odzsdlswdzs PA0273 Lei ca RBfjkzodatsytesjt@eCmysd dNsg
survivin d CD68OskEGOdc@eEZYPdZEOND MmdMmls j-B0O,
MAX system. [tSWtsdkilstedyddwils O0dzOdzdL BZJofistind M J
Olympus, Japan.
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CoO A

AdG e PHdzts OL § €D6 B dzyf dzq §f s dpd disfd bty 408Q it dziw A1
CO, (p<0.05).

l1tod OdzOdzd L Bz deBic L OEBdo desMisls©O o IsddizzmO- B J§
dzdfmi ¢ Bts?2 CD68 ftsLdlsdedzd SdzjlsCd dzO© Mmtejr
M ew Bs ol LcOMmMisdedlsy CdElstesdzd (CO), (p<0.05).
JSMftej Mdtc@ saz dfDiEHGY tisls ki ¢ Odzedzdlsj HBOStesW Ocd ¢ (
WOetsydlsdzOls © O STluddeodetafmls e(tB aar lb. u, 2013) . vtse O
ntetsdzd ydes dzd S sMisy §jdedes o L §f Odzj dedj, EMlsOdatse v
odHdBs LHEGOBdSHbzg dzsd a d nflamdzd dzODn bRy vjiLd HOd
zOh dlsj dORtHSCd fted Htkzed dLMmMdzjHo Odedw 2O Mz y
Mdedd¥ S O0dlsdzO tejHESydw  OteOdzj dzdzs dzO@ T j H d dzd
BZOCtesWOecddlsj siMalsdeal ova et d@hd, z2@08K0)d dBFc
sBwWfMdaj dad ) fteslsdotsei L f Odzdlsj dzdéfdrig metanoCadps d & & i
fMi HBCOLOO d tls Httkzed Oaltsted. ViisOdetse j dzts
Moty BORZOZIBF&8 | ALyse jh ¢d fjtedW jteded Bsdatsy
ZzO NF i lsw & RAW 264.7 ®&OCtesWOcd (Appel et

ddzOdzdL 20 ©53 d survivin dqd&zdastej OCIsd o dzts fiy

u ¢
NGl teroBBdst j OC 5o des Mk 0z s 534 8 0 Js f dskz fr
COi ol L tOMlsdad fiyletls dzjsaigif dzls A O z0 M Ot s dad W

ltod OdzOzdL © dz@ HOdzdedlsj L O (dzlsj dzt d o dasfls s ¢
Wded) o kddkMO ©OLEJudWsO diyHE oi LicOfmlsdadlsj
(A) dzj dz®@Is® sifEc dzd ¥ ¢ Odzls dztsfyls (©>0. 05) .
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Mg dj &j dZsJcOdOO ctekf O (A), Csdkts sBOY] L
Mdcdd¥W dC Odzlsdzts L dgjdzgjdedj. 1d4 EMmsOdasewoe Odgy
fjtodl otz j zO Hj duj SO0, B dxs®UEsO ffipls SO dp {0
sjLd ftodhjdd OBMmtds sdd Mists?2 dsiis@s W sddzl jat
fi slko jlflseo Ol dz® fwsodhjddlsj CD3+ ¢ CD4+ Isq
dLfidzj Ho Odzja (daskadl.ov 2021)  HBsSEOls HO B
sddsydlssmisdBzddeoh j¥jClk dO ¢tddw.

4. 108 OY[1RL _

ukzfdzj i3j delsOydwlsO M Otsdadw dzO® o L OMmlsdzd 1 d
ZO BtsW 2O ftetsol L Odzdlsj dzdeftds j dz"Coge) Is § f j- Sofs s
Odels dOf sf lsslsdydedlsj ®OwS jted. uvjLd HOdzdzd fo dHj
RO MBECO Bls Osddw d 6t dz2Otej Y HOI MitjH CjB]

I o4 drot1femeucd mndfstsdseduydd o] f ®BOOLD
BsteW sdizs e d fiydzd H § Odgd Wy Oz ydetsdL dzj Hise Olsj dz € dw d
Edzdeo jteidisjls o 1 dzseHdo.
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AGING i MORPHOLOGICAL ASPECTS
Elena Daskalova
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Abstract: Aging is defined as an agelated decline in functional capacity and stress
resistance associated with increased morbidity and mortality. The major determinants of ageing
genetic, environmental, lifestyle factors and the presence afedafed diseases. Thea factors
that can be modified and thus influence the ageing process in an individual. Morphologically, ageir
is most marked in the cardiovascular system, nervous system, musculoskeletal system, visit
hearing, immune system and skin. At the tissuelleageing mainly affects connective tissue, while
at the cellular level it is associated with the accumulation of ageing cells without adequate renew
There are currently over 300 theories attempting to explain the mechanisms of aging. Among tl
most wdely accepted are the evolutionary, freglical, mitochondrial, gere=gulatory, telomere,
inflammatory, immune, and others. Recent discoveries about the nutritional factors that influenc
longevity point to weight maintenance, higbality food sources;ertain traditional diets, and a
healthy lifestyle as the main pillars of aging in good health.

Keywords: aging, geroprotectors, ardging strategies
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GREEN TEA'S POTENTIAL BENEFITS FOR METABOLIC SYNDROME
Sabri Sabrit, Nicole Kirchev?, Nadya Penkova, Petar Hrische\?
Department of Anatomy, Histology andEmbryology,
Faculty of Medicine, Medical University of Plovdiv
2Faculty of Dental Medicine,Medical University of Plovdiv, Student
SDepartment of Physiology, Faculty of Medicine,
Medical University of Plovdiv

Abstract: Metabolic syndrome is @ombination of related disorders, such as insulin
resistance, hyperglycemia, dyslipidemia, high blood pressure and abdominal obesity, whic
significantly increase the risk of cardiovascular disease and type 2 diabetes. The development of
syndrome invtves the interaction of genetic factors, diet and environment. Physical activity anc
nutrition are no less important than pharmacological therapy. Green tea is prepared from the lea
of Camellia sinensis, which are subjected to minimal oxidation duhnigig processing. It contains
bioactive compounds such as polyphenols, the amino atliédnine, caffeine, alkaloids (such as
theobromine and theophylline) and B vitamins. In the present study, we summarize the literatu
data on the role of different coropents of green tea in the legvade chronic inflammation of the
intestinal tract, found in metabolic syndrome. The inclusion of appropriate foods and nutritiong
supplements, such as green tea and its extract, in the dietary regimen would inhibit Bndotoxi
mediated inflammatory reactions, which are the basis of the symptoms of metabolic syndrome.

Keywords: Green tea, metabolic syndrome, lgmade chronic inflammation, intestines,
intestinal microbiota
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FUSION OF A MAXILLARY LATERAL INCISOR WITH A
SUPERNUMERARY TOOTH: A RARE CLINICAL CASE
Zdravka Harizanova
Department of Anatomy, Histology andEmbryology,
Faculty of Medicine, Medical University of Plovdiv

Abstract: Fusion of adjacent teeth is an uncommon developmental anomaly, with &
prevalence of approximately 0.1% in the permanent dentition and 0.5% in the primary dentition.
may occur unaterally or bilaterally, and more frequently involves incisors than molars. The presen
report describes a rare clinical case of unilateral fusion between the maxillary right lateral incis
and a supernumerary tooth, characterized by separate pulp ceanbeoot canals. A deep defect
extending to the pulp chamber of the lateral incisor was identified, along with periapical alteration
affecting the same tooth. Endodontic treatment was performed on the compromised incisor. T
fused supernumerary tootthawved no signs of inflammation and therefore did not require
endodontic intervention. Recognition of such dental anomalies is essential for accurate diagno
and successful endodontic management. Special attention should also be directed toward
etiological factors contributing to the development of these anomalies.

Keywords: dental anomalies, tooth fusion, endodontic treatment
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I CtdsjSMsO &O ftHtsedd Mtk @kE © st
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shdcktewe O kteddL Bjtedz® odLEZOdJL OYydYy dzO § st
fsLotsdzv 9 O s s@QdzRO HH{ ' Q dedesizy@® ( EpaRhi b et al .,
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Fusion | Gemination Twinning Concrescence

Fusion of cementum, | Single large shared | Twinning/complete Union of adjacent teeth
dentine and enamel, pulpal canalanda  gemination: with cementum only
One less tooth in the arch bifid crown. Normal | Supernumerary, one
unless fused with a number of teethin  extra tooth in the arch
supernumerary | the arch
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1 Oydjdzsi s §smlsi fo0 5§ ZOC o Odzdw fs5ls L OHI
5B ZOMO dz0@ KOS Mdkotddlsj HjMmdd tjLyd. 1td
Csdv B SOdsL jdz HiWjCl, HBMSdEOMN HE jHdBS Gk
CtedzfMmjde Ol jteOdzjdz ttjLjy HJOMISOddks, BEdjL
LOMjcdzOdY jdHtBHEBdS. Jtd ftse jyHOd &O MmlskH
6 OCydw o dzjLOMjcdzOOLO f sdtss d&zO, ¢ OSs@izdy jd
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ftesmistcOdziis o ts q Ofmddsj Ists [ WEC O dzz
gL B dzgj degd v, dzsS OdzdL qeOded T - g v
COdRzOdz. | OL &zOyd-dzifuij © @ € ts dst g
ksBscteO v CBCT M yjd& kbt
20 Co@®yWwshHdmlsj 0 d fse
Csdzdzd C Oydqwy dBiYHE HOOIO
EilsOdsso d, §wlsol end Mmj d
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RLYSdLesOded M@ dyi E3 Azure d&O Endostar. 1 s
dLitsdzL 9 0dz MisOdzn Otelsj dz dE€d ¢ @Qd dzj d 6 ts I86s ED A AT
sBlsktedtcOdz ) B dtC j tcOWrfed)i dd Limgldz| jtalzONejl 1€ trdplsotd ts didz
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zO0 Mader L

4 dz0d30dzj dz,
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ftejHdL o dC Olsj dzinls e s, s jdets §tod dzOdzd ydj dzO
gL d3j daj dzd v . l1tcOoddzdztslss t©OL GteOded YyOo O0dzy d&O L O
Bdtdztse d qazts ot®Otdafs] dzj yjdzedd d L O HI dzesmtetsydzOls O
sdzd dzgd ydetslsts tOL GtcOded YyOo Odzj oi3j 3y HE (Makij dgddz®
ydfmss j fteiHdLodSOlj dzlhlsots, e jdts CcEcOlts Is
&ZOdzd ydy dzO0 Hsf i dzded Is | Hj @fdzOf 5 i3] tc f SEds®ldad ddiC
YyJ dzlstcOdzj dz tej L § y, ¢ s d3B d dzd tc O A dzdndzddzgdfGretO d8AD teds@
ZOf sHtsBWO O WkLdw d&O &OIjteOdddw (Jahani mogh:
Mdvisdlj LiBd. 16 Hj¥ddpyrve O¢ jogestisurwis O {ficaf]
L OtesHdh ftcOod wfdlks HO MmMj ©OLHjdd ( ot d&3i
COL HJdzj 20 CBtesdzO. 1 O ©OLGEKOddyOo Odaj dwixHE W
© AH
f
Is s

dzi s dydz0©, SodzkfmMsodHdzO W sttd3dO. | Oktsa © {tcd
fsizso dded 20 CtstetsdzOlIsO B dCdetse jdats dLcEdzj yHO
2O CtsdOlsO MO {jsu®didzd Hig BAs@rudlzd d Sdfiy HEZ WA
BzCsdzd dze 9 OcdzdzO Bt OL HO, Cwlsts HBMIsdEO HBs ddeayd

{fOHdCtOUYMSCdYls BEOL Mi 't fSBOECO ftod tOL
diZOls Hej lsHj dzdzd 1 kzdzff dzd € O BIHE Isds Hete@ L5 t8 jdds
Mty " O jHdd tBh Ctstejdz (Soghli et al., 2020)
CBtesdOIsO d tojdelsej desdzsdduydedlsj HOdzdzd, 1§ dfOdac
O dzjlsOtejdzj dz tejL jy Mmifm Motei ABletsjdz LI B.

AL W IsOEOMdY dydte® S$OIts i dzdz® ddzd YOflsdn
OLodlsdjlsts, o (w2t dOMli fo0. 1itetzPls @ Dy
COodzyd¥ dCicfydets®d HE dstd3Odzj dz ddzd dzj S5 ko j dzd
ftcOfMmiso Odzj Is tso taFCfjls | dE@ YBBEZYdY S OYydw O, tjL kzdlsO
LiBlls qLedzi 3 HO COIsts Heoj MmMdzjlsd Cttesded, HoktO
et al., 2018).
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]l dzdkjttOlkzteOlsO Mmj tfdMhmeo Ol tOL destsB tcOL dgd k2
ftod jdddy dO Mmdzjlsd tjLyd, CObt dLBBti Is L OsdMmc
THOdZd dd&3O0 Hoj BIsHjddd fzdfdd SO0djtd d ¢ OdOd
fl sBtO) Jddy yYifMs MO eosHiMd ftd oL j BOdzi da
COdglj ted € OdzOdzd MO Wwides t©WOLHJjdzjded, dgv¢t5d Ooalst
Odes BOdzdzd v fyj e 3 dzls, Y sMmdzi Ho OdzO sls tstelstsH sdzls M€
2O Ml Miudedlsy LI Bd. rteeed ftojHdZzZOGO ~dtelztec dq
sOlsts Odzlsj tedzOIsdo jdz 9 OtedOdzls M Mftsdki dZ0s O d M.
ROBOEY 9 Odzy "M"dted dzOIsO dz20 SCtstetsdzOIO ( Shah et al

5 rRY {7
[ dmOdedwlils € dzd ded Wd dz fMazz yO2 HJd3tsdzfnlsth’tsO kz

JZHtsHisdZsMC O IsjteOfdw fftoed LiB ) Ho2dO Ctstc] d
gL d3j daj dzd v . ]l sSHtctsB dzOISO tsBteOL d&ZO HJOG deslsd S O
ftcOo d zdzsists oz W idmde d HI dzetsMiesydzOlsO ftese detsL O.

I o1 rot1 fdobstel s dL COLO O Mo st IsOAzG diziodz st @
HjdalsOdzjdz Bj HdS, LO ftejHBMIsSO0 jdedw € dzd ded yj dz fy
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THE IMPORTANCE OF ANATOMICAL VARIATIONS OF ROOT
CANALS FOR SUCCESSFUL ENDODONTIC TREATMENT: A
CLINICAL CASE
Zdravka Har izanova
Department of Anatomy, Histology and Embryology,
Faculty of Medicine, Medical University of Plovdiv

Abstract: Understanding the anatomical features of teeth, including the number, shape, ar
configuration of root canals, is fandamental prerequisite for accurate diagnosis and effective
endodontic treatment. Variations in canal morphology may significantly complicate the clinica
procedure and adversely affect the prognosis if not promptly identified. This report presents
clinical case involving the treatment of a mandibular first molar with a granuloma situated on th
lateral surface of the distal canal, caused by a nearge§@ee curvature of the root canal.
Endodontic therapy was performed on the affected tootbepihknowledge of dental anatomy,
the number and configuration of root canals, and potential deviations is essential for cliniciar
striving to achieve longerm therapeutic success.

Keywords: dental anatomy, dental anomalies, root canals, endodontic treatment

1. 13lrrruRre

1 jtedOf dC Odzdzd Is § GOz zts M isfdls § ) H dels@Ag y dzdO
LOBBdzw 9 Odzgdw o g dz@ON.d<¢ Ogdzofst®j HlsOo dzv 8 Ols  tej
fOstsizsedyjds ftesyjfm, ydjlsts wwOLadlsdj j Iswidas
dzj StesL ©®© (Tavares et al., 2017). 10d&dydjibks d

dzj o) Ltej v isdg®em Rfias®ds Wi &3 Of S Odzdzdlsj Isi € Odzd
d ol LYOdjddj, SCsjlbts §omisjfjdds sBRoOh OFdE ©d
1).

4 BOYtjHoOdjlsts dzO oi L Oddlsj dedzd™ f§tesyj i d
OCkdod0 YowBfEOdis &0 ctOWkk @0 s jtiz®0 sL OO0 d |

CeOdzdzsds. [ OCOtL d yjfmsts OMddflssdolsdydd, Isjt
ZOtlkzh j 20 WkdSydw d Stsmsdd HjmMsttkzSydd, Ctjls
Motsj otej dzj dad@@® HAd Qizjdesifivhsdd) (WeE2er et al ., 2002)

]l steOHd bYAR OO odfiMsCO yYjMmMsslsO dd tOL dstsB e
CteOdzz dzts s .o HMIsOo dzv 9 Ols 90Oy jdz WisCkfy o 4 d
fOtsejdzjL OO, witej dtshisdldj ods |l Matiae st tf B & dSle
Cdzs ysos L O EmMfjihdeslsts oi LMisOdesow o Odzj dzO L Of
Eidztsy dgj dgdw (Lin et al., 2010).
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Acute periapical | Chronic periapical

1. Inside

periodontitis l p eriodontitis / the root canal
\ )7 Caries '
Inflamation | ; e
of the nerve || / the apical
(there is a pain) | Dead nerve {‘ foramen
( . (thereis wh
|/"\  no pain) e
\\ . 3. Within
Inflamation » I the lesion per se
around the apical i ’f,“ Granuloma
parts of the root P SR

AdekO 1. AdekO 2.

2. s RIRYMRJ UY OB

1 O0ydjdelsi Is, d3i y dzO 30 eHddzd, BJhJj dgOMsyd
2O fitedOfdCOdzdzO §f Olstsdztsedy dzO HBdzjdz M jfilsd L
LiBlils J Bddz ftejHoOtedlsj dzdes HtsBtGy 9 L MisOdzso j
JdZHBdZIME OO IsjttOfdvw. 10 dOfttOo j dzOISO M CIsts
Emis OddsOedzff Wg j Isted SCttej detsoad € 0dz0dzO, Ho O, sls ¢
Hi dzyddz©@ d JdHddz tsBdzdlsj tod tc Odz, dzj f sL 9 sdzv 9 ON H
o dHddd fuddsftsddzcdfj dzj ded v S Bdzs dzj 6 5. VviisOdzts o d
cOL fcdzisy j dz dzOIsj e Odzdzs Hts HdMIlsOdzded v € ste §3dz dgf3, t
(il BBYMdv o O dzjIsdtf d ydzOlsO dzOIsj te OdzdzO® zts§ O dzg

3. tryvfuvodur

I sz HOe O 3 m Odzd YdzO 1 t5H G B s ts sshadt PrazOenSpBiigGsdzd Is
3) diNifddd E3 Azure d2© Endostar, Stdbkt L
slso ste sted o Lodisdy ®OBY C90sdeE0KDNOJ € O©azO0dzj

H d
hOlsj dzdz® R B UdzO SBEOBGIKCO COt | ftoddtsy jdz
Bz d 15 % EDTA (10 ). sdjH Stsjkts yw koo
fddi tc-RWEEJC4). }tojHuMmissd JLOBEls Odzaj 20 otsj dsj
dzOB dalzdfijj 2O LI BO yYtejlL Cdzdded yded d toj dzlsc | dztsi
fetshdjHYo Odzj d&O tojctejmMdwlsO dO@ dzjL dvio.

1ig 01

o o o
30/08 25/06 30/04 20/06 25/04 20/04 35/04 40/04 45/04
Endostar E3 Azure Basic Endostar E3 Azure Small Endostar E3 Azure Big

]

a4 B

ANdekzttO 3.
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AdceckteO 4.

4. Jrwe3rr o1t

1jtdOf dCOdzdzd sy dadzd dffjjLtafdfte O 6§ & ixO B edzdzls p Ols
tcOdzd Yo Ols BwBJS sstcc OdzdL dB3dlsy d HTjHBlSotOIWY
Ctosstecc OdzgdL d3dlsjy ddzHEydteOls IsjLrd dirdd i e
MslsO® fMj wiLbtBdicO® d o feudiidgHdidsdy@isit LifgO LisO d§jch
zd BsteW sdzz € dzj Otcded -dzy &1 Ctsy s d dzOB BN H O 9 Os dzO dzd y
deOodzdzdy tlhotts, SCtwWilsts BdsSdicO ftotsdzdC o Odzj Is
COded. wOBRs t56tOdzd Ud dedas to Hds 6 PizH B 1O diplesiy CFff dAP G|
P ftej¢d soa©O, BStetsBdzdlsy HftwesHECIsd d IstsC fiddzd
fsHH] oy Ol fitedtcOHdSEdzOtedzO f Olstsdzse -y Misdlg,
dzdyded fteswed @ kjLd d&jrdd (Nair, 1987).
Aj@ls O jdHBHdsMS sk djyjdddi i HO tfdcizt
FcOydwy dz0@ SCtsto]j dzetsoa OO C OdzOzdzO MmdMmlsj &3O M
j)ddWiSydw (Schilder, 1974). [ dHtsHisdsMEdV
ded yiets st s i feso tH j dZO ls dz2Odzd ydd dz©  j tec
hley et al., 2001). 1itodydeslsts j dzgH 5H sdzls
MudsO LO odMtsCtj¥jSldodd ftsyjHkzte® (To
ydow mdggils yYjlsdteddtsHdh dats ftosmdzj HY o Odzj . |
Hilbjdhise Ol L O BdOcsfEdwisjd JLAGH: ddfno
i Mlsedj dO Whkd€ ydsdzOdzdzad dzOtelzh jdzdw, COCIts
j Ists ﬁ]dz;ﬁq’aS@QH@Hgldzmsc; toj dzlsc § desctcOW MS d .
lifwi¢d bso0O, dikfmMfirn J ol L3ty id fs5tcOHd
iCMstcOLOHd S EdzOtedzd d JdastcOOH (S 2 dzOteded
n et al ., 2008). 1wStsd Mg @lsgzG50 tegila i) B bty
dzfs 9 dzj ud dzd g - RLMdzj His9o Olsj dzdlsj -y Po Odz
o[fr]lsq’tsoho Jdzistc OtcOH d C 2 dZOtedzO ddzh j Cydw o dz
dzq
Is

No-F oSV G F
T Teg@oa

&

»wow—gFm o9

NS0T

COCIss d dz0 OOl sdd yded s Mdzif b GO o dz6zO §
w fpdzz y o2 .

ststej dzgso slsts  dzj yJ dzd § BwBEY J HO B HJ Cedif te
sBhsftedjilsdlisd MisOdzH Otelsd ( Sundqgvi st et al .,
tcj OcdtcOIls OHj C o Olsdets dzO J@HBHS@BMQ@BW 5 g W20 | Lz 4
fMlsi f OdzO, §jteWsteOydd, SCtdbkts oi Lftejfw MBSOB s
dzj sBtcOBBIsjdzd Ltsded (Lopes, 2015). wvjrd Lsded
dzj L Qo dMmd s s ftedodHdzs L OH 5o tsdgdsls jdaRdzGsls G5 Iz tis jOdgls
et al., 2004).
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5. RV AL

1 OH) dZBsyj deslsts 5L dzQo Odzj dO L B dzOIsO OdzOIsH
COdzOdzd d Bl dzydOdzdedIlsj BIsC dzsdgj dedv | sls i b j
Hi dzétslstcOjdz IsjtcOf jolsdyd d Mt J~.
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o dzZz yOyHsy jtlels @9 O L dzOyj ded j Ists dzO EtsH j tedzd sy N
Mddzdts dLodlsd SCttjdssd COd@Odd d Hj BsdhlstdtsC
BOIsjtedOdzd o Mmdztsy ded J deHBHEBdsMSd Htoj dzj 2o Odzd
sBkMdzse j 20 )5 ©da®ss jsdige fylsaf Isdz0@ ¢ 0dzOdzO, Htoj HMls O
fsHYjtclsOo O dgj sBrSHdd@sMIslsO sls o dzd 5OIs j dzdzO d

I o1 drotr1 Jdeobestcl s dL COLOo O Mo st sOAzG digiodz s 1 €
HJ dzls Odzj dz fdgj HAsM,Is Oo@ ded W € dzd dzd yj dz Mdzlz yO2 .
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ATYPICAL ROOT CANAL MORPHOLOGY AND CHALLENGES IN
ENDODONTIC TREATMENT : A CLINICAL CASE
Zdravka Harizanova
Department of Anatomy, Histology and Embryology,
Faculty of Medicine, Medical University of Plovdiv

Abstract: The root and root canal morphology of the mandibular second premolar is of
considerable interest in endodontic literature due to the variability reported and thdapotent
challenges encountered during clinical treatment. Studies have documented differences associe
with sex and ethnic background, as well as numerous clinical reports describing rare and atypi
morphological deviations. Most anatomical investigatiomdicate that the mandibular second
premolar typically has a single root, whereas the presence of two or three roots is extreme
uncommon. Similarly, internal canal morphology rarely exhibits aberrations. This report presents
clinical case of retreatméeaf a mandibular second premolar with a fistula, in which three root canals
were identified. Endodontic therapy was performed on the affected tooth. Comprehensiv
knowledge of root anatomy and canal configuration is critical for establishing an aciagatests
and achieving a successful therapeutic outcome in endodontic practice.

Keywords: dental anomalies, mandibular second premolar, root canals, endodonti
treatment
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[ oW sdzsedwWIlsO dzO Cttej dzO®O d Ctstcj desadlsj € OdzO
LdzOydd3 ddzlsjtej ) j dZHtsHtsdzZls S Ols O dzdlsj cOls kzte
feslsjdydOdddlsj L OtizHdy ded¥ fted € dzdded ydetslsts dzj
sBroOh Ol s Q) LiBO d ftjHsMisOawls Bh dtcdad
COdzOdzdlsy d OfdCOdzdzOIsO OdOlstsdBd™Y (Vertucci,
Mol eL Oded M JTsdzO d Jjlsddyd MSOLO {fteddzOH dzj ¥ dzts
HJj d3tsdzmis to d tc O I ftedj wwRd] dgtste W sdzts e d yded tslis$ Wafsadj dzd v
1 sojydss OdzOlssdizd ydzd ftetskzyeo Odzedw f s5¢€ OL 9 Ols,
99. 6% s MzEyoOdlky, O d&OZJuydijlts O H8e O (0.
d " dzOls O d3 =tV dsCirEG W fmi hs My RO OCIsjtedL disC
CikibHtad@lz €S OdzgOdz My Mej " © o 91. 0% tsiso L9 B.J&Y
J¢d btsa O YyjmbslOkO dO e jyj s jHdd ¢
) d f sasjiepjds] teids ( BeeRidh) @ jo ffistcOo dzj dzd§ M HTES
, 24.2% d 21.1% fpi slseo jlsdes) (Cl eghorn e
Ld HOdzdzd fBHYJjWlsO0 Ols, Yd HRBOSC Otc -6 dzbztfw
dd o MmMtcOodzj dedd M ¢ tco d WdzOfcmizOdsSQAARDAdS ts ARV
LCdzt ydlsj dzdets Mmdztsy dzO. 1 stcOHd bktsa O 0
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Cdzddzd ydes dLfdzjHo Odzj, LO HO fj shmdektd §tjyd
(Shah SA, 2022). 1ify Bdzjdets o] ydL ds@ of i @l
Cdif* si dzO IstsB3side®y v ( CBCT) (

Type | Type Il Type 1l Type IV
(1-1) (2-1) (1-2-1) (2-2)

AdekttO 1. AdekteO 2.

2. s RYURYBJ LY OB

e BHIN d2ZO JOydj dzsC O ftsmisi 90 M s zOSC o Oded
Zodzdydy d2© W dMmMlskzdzO o B dEZOMISIO dO Hsdzj d 9l
fitedOfdsOdzded dLd3j dzgj dedw 5 O ttOdzdzOISO C 56
OdzOIssdRdwW dyfey dets dzgj MOdzdteOdzy 20 MistcOdzed yj dz G tstey
dzi yJ e O Cod3tf ¥ Isi tcdzO StsBsctcOW dw md odL EZOddL
ol Lfteitfwilsmlseo OF HEsMIsi O HBE COdZOZAEZOISO MdMmilsi i3C
Of S OdzdzOIsOd e HO. d| Gdzd3j dzj dedw 5 dzOIsj tc O dzdzO |
ftslsol ) HO O o jtosWisdesls L O ftesf ZdzOls ddzd dzj H

3. tr1vfuvduRr

J :TSHO dz@ Azi a1 i oA i e e
md tslsmls tc ©dzd
hdgWis. 1 SH d3d ¢
zo j dzd ud ded § fmd
HJjls
J dz

02 dzj dz scc WM - | et
HsHBdZIsME sists SMALLAPICAL -
ftetsmistcOdzfis o ts. E3 - “ .
dzO dzd y d J dz0 Is te
COdzOdzO, MmMdzde Ok
o6 OfdtOoddzOl0 k] 50y p5RF Ig5 d AekzwO 4.

fls tc © dzd y dzd teOL C dztsdgj dzd v ,

CotzteOh d M (itedOfdCOdzddlsy dL d&3j dzj dzedw . wvtedls
)] {s@shlsO dz® Ni Ti d dzfls eWiafdgj B3 d B 3assMzjwrrje M(jE nfd
SBEOBWROTIM20 &z d 15 % EDTA (10 digdz) . 40 j
JHAEZO MjHBJYyO. 10 MdzjHo O skt fsMmjhjddy WdMmls
fdflsj BO BJhj tBlSktdtsOdO -Rinot GBoists $4j)te O dixfindj cdiz tdydod®
steddL Bj edz®@ tBlEZEGOYJW, 9 Cdzs ydlsj dzdats g0 Ml
6] dzls G j gz G QW dzlisteft6® HsB] L Ofi dzdej dz tshdatse
ZOIls j tOdzdzd ©OL € dztsdzj dedw, Cttej dzdteOh d ) i oo t5dzC
Wde 5). lTtwjHuHmissd dLtcOBslss Odzj dzO o tej d3j dzdz® € 5
dzOB dzt H j dE[fjdzjLHOY af Qedzj dz20 BLHtOoadlsj dzdedv ftesyd M.
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4. Jrwe3rr o1

RLYfydzew 9 Odzj Ists dzO o Otcd OB d dzdetslsls© o Ctstej detso
s j des Mdzj H dz0o dzd L Odzj Ists dzO Ml otej d3j daded H d Oc
(SierraCristancho et al, 2021) . 1 smdzj Hdzd Is§ fzedzd € Oyd o
J ZHsHisdsMC s  dzj yj dzd 4 LOadmd © L dOuydlsj dzdzO T
tOydtsdzodzdztsists dL fsdzL 9 Odzgj dO HJOG desMmisd ydzad Mmis,
sWsteddv dzi d B Iskz taxfidgQidigio ddzG Codsddads o BCal t hazar d
HO Bl HOl ®lsStedlsd, BttOBSIsjdd d L OfI dzdgj dzd o f
dzj M jr o Cttoj desotslsts dzj yjdedj (Hoen et al .,

] ssLd SCtdlsj €Mmls MIOdzdedissis | tzs | dftcdzGitefd o d € Ols §
H i3sdzMiste e Ols L dz2Oyd Isj dzdzO O diOilszasadgay dadt o Oltc.d,0 B 2 €
ftoeskzyo Odedw M sBh OOl L O dOdZduyd) dO e jyi
His | dzdzd Is j dzdzd € OdzO dzdzd J dets s Y §z20 1 dzBOC OKBr 6 bzd c a k
et al., 2019). 10ftedd3sitce Arayasantiparb d Mmi
fMtejh Ok fted 19.48% ks i ttadlsy d fted 3ypBHbos i
OB &zt HO O CdWdMmite® W C AW JSOYdqwisO dzO Ver
COdZOzO) , (Arayasantiparb et al., 2021).

4 dZObtkzfoOdjlsts d&zO OCdo O HOdkd] MsO0s O wfd
i tefwls Hisfl dzdzdls j dzdzd dzd et zmdzOlsd § QjdzO dz
1 SHYj &9 Odzj sts dzO sOLd OOt Ydz® ¢ &Y dzj S fiyd
tejLEzdzikOl d HO HB9 jHj] HB ftolststoded ddaW j Sydd d

[ sdzded sy Htoj BsdzOted bkteOHdydsddts fMmj tOL G dzj
dzj ftoj HMC OL 2 j BO dEBisGEs tsaffly | to QlsdidOy )i Hi 6y O L dzO:
fsMmMojlsjded dzO 9 0OtedOYyddlsy o BtewW dzgO Ctstej dad s
fto] BsdkOte. I o jyjlsts ks jLd fteskzysOddY HEBSCEG
fsHYj tclsOo O @dBd@dsHdEdE Qdzdids] Std JekzteOydd (Cha
Ro6dig et al., 2003).

5. RY 1 [

ltojHMisOe jdzdwls Cdzddzd uj dz Mzzy®2 H | dBtsdzilst
HdOGdetsfisdyj dz fSHRBH, 9 dzd BOIs | &zdzOIs O tcjodL dw
Mmi ofpdedsd JHBSHBASMS] kjrddSd ftod ftojdjSkzo O
OOl sd3d yded o O0dOydd. votsjotej d3j dzdeslsts tOL §f 5L
tcOL Cdztsdzj dadv jJ Cdzt ytsots LO kMY jh deslsts s dzOH W 9

J dzd o3 dzd te O dgjs 3R 1§ PASHO .

Il o1frot1 [oeobesteli Is dqLSCOLO O Mo sty IsOdzG dizOdz s d
Hj dalsOdzj dz B HdS, LO HtejHBsMIsOo jdadw € dzd dad yj dz fn
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ROLE OF YKL -39 AND YKL -40 AS POTENTIAL BIOMARKERS IN
RHEUMATOID ARTHRITIS PATIENTS
Maria Kazakoval?, Valentina Mihayloval?, Zguro Batalov®# Rositsa
Karalilova 4, Anastas Batalov# Victoria Sarafian'?

Department of Medical Biology,Medical University of Plovdiv
’Research Institute atMedical University of Plovdiv
SDepartment of Propedeutics of Internal Diseases

Medical University of Plovdiv
4Clinic of Rheumatology, UMHAT i Kas pel ao, Pl o

Abstract: Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by
inflammation of the joint synovium, leading to cartilage destruction and disability. In recent years
new biomarkers have been sought to aid in the early diagnosis and monitoring of patients with R
Of interest are YKE39 and YKL-401 chitinaselike glycoproteins secreted by chondrocytes and
macrophages, involved in processes related to inflammation and remodélkngim of the study
is to determine the plasma levels of Y#0 and YKL-40 in newly diagnosed patients with RA,
compared to their concentratiin healthy individuals. To investigate their correlation with clinical
and laboratory indicators and ultrasonographic paramétkesstudy included 24 healthy controls
and 24 newly diagnosed Rpatients. Plasma levels of YKBR9, YKL-40 were determinedyb
ELISA method. Immunological, clinicdaboratory and ultrasonographic markérRF, CRP,
DAS28 and GUS7 werassessmentA comparative and correlation analysigre performed
between all parameteRA patients showed significantly higher valugsyKL -39 (p=0.002) and
YKL -40 (p=0.02) compared to controls. A strong positive correlation was found betweeB¥ KL
with DAS28 (r = 0.568, p = 0.006), CRP (r = 0.559, p = 0.007) and RF (r = 0.645, p = 0.001)
Elevated levels of YKE39 and YKL-40 in newly dignosed RA patients and their association with
disease activity indicate their involvement in the pathogenesis of the disease and their potential r
as biomarkers for early diagnosis and assessment of the inflammatory process.

Keywords: rheumatoid arthrig, YKL-39, YKL-40
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tjoROsdHdzdwVIls Otlstedls (t¢) ftojHMsOodvoO® n
i ROLOCIkjtedLdted ] fjtemMdmisdteOhts oi L C
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tcOL tokzh Oo Odzj dzO@ MlsOoded™w Rtelzh wdzydv SCdedls f O ¢
t OLftetsistcOdzj ded jIsts dzO L OBtsdzv 9 Odzj Ists © tsBNh OO
LOMWGEO ftojHdddets 3 J dzd lsj etal, 200C0s6d)o.dz0 @IS 1 ctgjOdpjlst IS
fdztsy dzad oL OddssHj 2Miseadw f3j 3 HE cdwads qOAls s tedBlz d
OCIsdeo Oydw dz©@ ddizdzdzdlsy CdzijlsSd, BGMoatsBEYHO O

H]MlstelzC ydretal,2axrl). nnes

s O0MmMduyui MEdlsjy d&OBGKOIcdd ®BOwLtjted LO OCIsd
(RF), d sC0LOlsjladsftedddOS Ind a ffddfjteasflg i 2 ( CRP) d
dtedlstesydisdlsj (govrp) . liftj¢d Istse O, si udMmls
LOBBdzVW 9 Odzj Ists ddzd dzj L otsdzv 9 Ol Istsyda@028)yj dz€ C

ltejL §odzinddls] ©cePdd]Lhdg g@dPlls dzdlsi |
B3OS j tod Csdlsts BdrO d&sedzd HO foHtBtWIS
sjtcOf jolsdyded™w tlsetsoatste ftod t ¢.-3 8 tcgd HVIKE]AS dBOjLC
fsHsBdd cdzdCsftesisi ddad, f toddd@d Hdg 5§ BB fts Bdztxls g ¢
AR dlsd dzOL dad i teDidzgt dl,d2oR4)( Espar za

lted ( ¢-3¥KIp] ftosHEzZydeO tls O0ClkdodtOdd R ts
ftsol crdesisd d sls Mmddzse dOdzdzd BOCtsW Ocd, gL
(Gratchevet al, 200 8 I1sodh jded dzdoe © o ff &zOL 3OO (

dodetsfls dzO L OBtsdzv 9 Odzgj sts ( DAS238
CRP d RF, ¢ 5 6 SftejHjdY (Ot tBjhOp O
(Lee 2019).

1€$sd Ooabkssted fi sBh 0o Ols, -39 J 450K ks(figEDeya(tf ised0® @
HOC dzsfilsd ydz® bktsydetsfls, ki 2 SOkt Ho OO il
fesyjiisdzHesydlsdz0 ( GBOStesW OcdOdzdz® OCIkde OydWw.
S to] dgj dziz® dzdo OO dzO@ Ho OlsO -sisqEaB0 Wtyjj el Of izt
ol LY Odzjdedi d Isi COdedets toj dstsH j dzdtcOdzj . uvutsoa O ¢
HJOCGdetsisd S O d dBsddlststedtcOdzj dz0 fetsetej MdwisO d

YKL-40, s flotw MissOdGOCGEY PEH zaf BBt Y d dzd
d Eyomlkse © o tj CzdzOYydwilsO dzg© o L Odzdlsj dzdzd Is
toj BBSH j dzd e Od&t al,(2TG 2Z2a)o.ui } sodh jdedlsjy ddz dzdeo © fy
ol LfOdzdlsjdzded d HjGJ dzj eOIsd®mdadfsis P06 des & zd v ,fc
dtedlsj BOIssL 2 d B tcsatzl, 0 AEEGt alOX)2X dB@ra €t §20h2Yy

1 0w h slsts fteskzyos Odzi dd3O L O YJ-3BD HP-4OK LY dedf
fOoydjdlsd f dsesHdOcdshsdyd@Pdy 50, § 8d Mic®i @z d
i dLmdzjHeO il doydO dzdzDs® tc®@ldct tc s j ) d S chaf s
f OOk Iste(d .

2. JovrtrROJR R Jru TR
teskzyo Odzj ss MO o Cdz yjded 48 EyOfglsdedyd,
LHteOoa d ddzH dioGf H@g Is tBdjdzlz da@ziz0O dgddddL O 1 L f O
i d uwildted §#Oydjdasd f detseo sH d OG dztsflsd
dtcj HdZOISO 9] LteOMIs dzO §Oydjdasdlilsy J 51.
0. Imduscd mdﬁhlﬂdwﬂﬁdedjdﬁbOMHﬁnﬂffqdzOﬁJdJ (
WdzO § s-iBddn 6 b fEsssCisd ° 4/08.06. 20
] &ZOL &) dzd lsj B@o O CWBOSY,Bytculey ¢ -AKL( COt -~ 802
Corporationi© i toj H j dzj dzefn o tdcjL LO dd dLdzkdBrsd) stcB | dzls | dz2 O
qdzmistezS yddlsy dz0@ ftetsdLosHdlsj dv. | tsfi ddzdls j-dzdzats
kztes dHddj stedrL yd Mdajodegd MO ddzvj SMdlsj DAS28
EdzstcOfMtsdzs e e @Y W HdPagiylsdf . I MduSd kdsttonsditsd
C dzd dadkO@ BstcOlststedzd OdzOczdL d MO fteso jHjded © vf 1@
I sdzeyjdedlsjy tjLbkdzlsOkd MO MlsOlsdmisdyj MSd BE
ojtfimdw 10. 10 MteOodzj dzgdw™ o TitdsQdhflsd s jO dif) feotd kel do
lteddzsy jdz j $SBij dzOyd tsdaj dz O dz@zn@rg iis to®Js s icldzd (5 Is e fatzda
d dBsdzj Ckzdzded f OteORj Isted. | do OO dz0@ MmilsOlsdmlisdyg
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3. tryvfw
1 O0ydj delsq o sy j dfj dlzd ytizjdzls tc @)ff) ©dig dstg OW GU S 7
EMmMisOdzsow o Odzj dzO Btsdzj MisdzOIs© O©OCIsdoe desfls dzO - B OL
zOB st OIststedzed dqLMdzpu p O MJ GQRE,  REOJOIsj dzd MO ¢

HJOG dasL OO { ¢ .
fsCOopmdBCHsy Peddyd stefited O k dzlsts

{jLzdsOdlsj
fMsyol Si & osdMsSO BEd MsdO OCWEdsnls. | Oddz]ls

v OB &z y®j b dd flsts?2 dzts OB tsde® Is T dediatbdYid ts @ dg js lsts ¢ tod
HOdeded fted §Oydjdalsd fy t ¢

¢ UR
Is §

] Ot O3 Isi to, (injsis tezsdylé 1 Oydj dels(Mefa nt NS
CRP (mg/l), < ! 51.62 N 12.9
RF (I U/ ml), < 1 36.06 N 8.2
gurmm/ h), < 15 129.4 N 25.7
DAS28 5. 63N0. 16
GUS7-10(@80 26.06 N 1.65
[jejdHA®28, tjdRdmdwy O 2.6, 1 dfj30 25 ts dajtthydeiddgh
OCIsdo dzsigs. 1>, 3l dMsS O BBdzj MisdzO OSCIsdo dzsfls > 5.
4 Yjdz slsydlsodsyy dz© o) L Oddlsj dzdzdv Blsetso tste
zdo O dzO Ho OO -BY ALK £BC VK PSS § dedbo 5 d dzO

o CGRttlOMA o fif Oyd,j dnf eV s cCtolzf OO dzO L HicO

tq cl.

YKL-39

$S

ng/ml

b)
Ad G EtelodzAL d3j dzd

L HicOo d( rdfdgda] Is j
lteso jHjdz |

fOottOdid Isted fted §OydJj delsd
= © 0.006),
st ZOydsdzdzd W s BOLs M

39 f DAS2B6Er

100

YKL-40
150

100+

ng/ml

50+

1)

td, CiHjbt
CRP (r =
ftejHMmisOos j dz

M d
0.
dz0

¢ sdzyj RBE)O ydl AOKIO frikd § Oy dJ
MO ftj HMmlsOo j dad

Ctej &ZOydtsdzj dz s fls

COlsts fMtej.N ¢
LO Isitefmj dzj

s
5509,



1.0
YKL-40

YKL-39 0.5

CRP

RF

DAS28 1-0.5

GUS7| -o.

-1.0

ACzteOstR] ZOYydisdsj dz B30I to-zOM ts tB P 5 b dz<f iz tzdz® 8 O ) |
ol L Odzdlsj dzded BOtS j Y d ff dztfo f IOy d f lsials 2 dztiymp ¢ . SISt
CojWwdyd)y dzls fAro.

4. T RHSUVHRC(

tdLEzdzkOIsdls sls dzOMmistswh slsts L Mdzj HBOdzy - Y &Kl
40 MmO u’lsaq’thz ftod TOydjdasd M dztsotsHdOG datsfls
Csjlsts ftsHCt]

fw kwWodzOlsO tsdzv C Ol ff slsj dzyd O dzdz
(EsparzaDiazetal,2 02 4) . v Mmls @dfthasjCdid If jozOi sk dzd ¢ tsdzyj dzls to |
Ctej dzZdteOls M Cdzddeduydedlsjy (¢ OLOIjdzd dzO Bisdzj fr
Cdzomdui MSdilsj &ZzOB st OIststedzd BOwLE jted CRP, guU(
OCIsdplsded dzO o1 L f Odzd |R01BdzdY ftosyjfMm (Lee

1 Ohdlsjy HOdzdzd Mi 9 OHOI M twjLEdlsOdlsi s
YKL-39 Mmj JjSMitjmMdicd shdsedts ls OCIsdes JqteOdd -~
COts EyOfMmlsea® o sy Mdisj dzdiOO dgjts dzia@s s G fddg & Oy Jd
(Gratchevet al, 2 00 8) . I sedhjdedlsy @Bz dzedo O fHted OCIsdoe
nsdzHiesydlsdzO OCIsdo desfils o Blsetso st dz0 =R tetsdzd ydzts
dzd o OO -89 MKL ftetsdzj dzv Is O s ® szts & GO M IszOtsls OB 5 dzv
slstcOL W o Ols HJdAdOBR] S O@ adyls,o dfisty lsijdasy ds@Gdzdztic OfHts] y d ts d
ddzd vy (Rehli et al., 2003; Nefla et al .,

I dzOflstswh slsts dLfdzjHe Odzj-40 4 ] dePlyjd j datbaf G
ftold ey HO9 OIs dzj G559 OISO L d&Z2ZOydadtsfls SOt ddzH g ¢ Ols
2022).

Rdzs jtejmjde OmMf iSCls ftoj HMIsOo dzw 9 © -8 & d38] (-dBAKIA.O
sOCIss Mj Mi sBhN OO o ddlsjttOlskzicOlsO, Ho OISO f{ to
fepMIYKL-39 J Mol L Odz M ~RtdzH e=AQH BydzOZ00 G s f © dztf
JdZHBIsj dzdzO OSCIsd9oDY®) .( Z)h@fglstewh dadj tjL EdzsOIsd
COs MBYOl, Ui M oad3j Misdetslsts d dZ-oH L O] daWJddjc das
f tc ushyls f W dzO Istsydetsfyls fted §Oydjdelsd fm t¢.

s Cdzdded ydz®O cdzj HdzO Istsysc O, s tcj H3 UV dejdB L
By HO YoHYisdBBScd df MOBES ttOddkOISO HJOG dztsf
slseso tste. lifwic¢d Y d d&ZOMmlsswh siIsts g to sizq®@ iplsizkc
dzOB dzt HO9 OdzdIsj L OoadMmMddsMmisd MO MisOIsdmisdyd M¢d
tej Odzj dz fslsjdzydOdz L O fteddztsy jdedj o twhklsd dzdzOls ©

101



sOlsts dzgj HsMIsOIsi ¢ 2O dLMdzj Ho Odzj Ists sy j HO
O f tetsOydddj Hovies otej Bjlsts, Ctjlsts Bd 1§ 5L 83tDdzdddzsy Kd
40 fted fHteso jyHOd dz2O Isj tcOfEdvz] B3di K jsTdtetstfsiHL
ftosmMdzj HW 9o Odzgj BJRrO Bsecdzd HO ftslsol teHWIls dzOh (I
BdtsdkOtes jcfdSCPsedfd IsjtcOf jolsduy &z slsetsotste d

l LOCds yjdedj, deOMmlstswh slsts -39t sz YOIOMEO {fAEEHG
f dzOL d3j dzd dadzn S Obtsted, slstcOLWo Ohd ol Lf Odzdlsj |
ot yHOd) ftod t¢. 5 tagOdazdeQdsdstdss dfsd3 HfOL fiftstla s
stsydesfls d ddzHdea dHEZOdRJL deOddY dsddlststed dze  dzO

J o1 Jr ¢t { Bwopean Union Ne xt Gener at i on ERBR2.0p4 0 |
0007-CO0 1, -R0Op5l 5
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PHYTOCHEMICAL CONSISTENCY AND HEALING PROPERTIES OF
OENOTHERABIENNIS 7 MINI OVERVIEW
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Abstract: Oenothera biennigvening primrose) is a plant known since ancient times. It first
appeared in certain parts of the territory of America and later spread throughout the world. Initiall
used mainly for decorative purposes, primrose gradually began to be widely usedrfeditinal
properties as well. Today, evening primrose is a source of many active substances of significe
importance, the main one beigdinolenic acid. It is found primarily in the seeds of the plant. Its
concentration varies depending on the coadgiunder which the plant is growntemperature,
direct sunlight and soil type. Studies @enothera biennishow a high concentration of linolenic
acid when the plant is cultivated in our geographical latitudes. Additional active substances extract
include phenols and their derivatives, terpenes, sterols, and their derivatives. A major and ve
important group of components are fatty acids, among which the unsaturated ones are linoler
linoleic, and arachidonic acids, and the saturated ones areipamit stearic acids. The seeds of
the plant contaitb-sitosterol, campesterol, tetracosanol, and hexacosanol. The roots contain sterc
such as Oenotheralanosterol A and Oenotheralanosterol B. Evening primrose has preven al
inflammatory and aniproliferative properties. Antinicrobial and antioxidant effects have also
been observed. Evening primrose is used in medical cosmetics as a means of slowing down the a
process.

Keywords: glinoleic acid, linolic acid, phenolic acids, antioxidant effect,-amtammatory
effect
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2019 . [ sCOL Odzs j, Qehother@fipls jodzd Wdis[@ dEDdzdte =lBO Is j ted Is
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] OfmMdzslss tsls 9 j i tc ®REEJ s @S BF )ik wlisjsly O ¢ O L- O dzt
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ltessdotsol LYOdzdlsjdzjdz jWJi€Cls

lteslsdotsel L §f OdzdIsj dzdzd v Is WiCl HB cetdv 3O Ml
20 odMmhd d@OMIsded CdfMmj dzdded o Mj dFjddeo)ls-@nf GO s
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2018;Leeetal., 2020;Kim etal., 2021;Im etal., 2024;Ceccaccetal., 2021;Feckeretal., 2022)
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CHEMICAL COMPOSITION AND BIOLOGICAL ACTIVITY
OF FILIPENDULA ULMARIA 7 MINI REWIEW
Olga Giritlieva 2, Diana Koprinarova?,
Mariana Katsarova?, Stela Dimitrova?
Medical Faculty, Medical University of Plovdiv, Student
2Department of Bioorganic Chemistry, Faculty of Pharmacy,
Medical University of Plovdiv
SResearch Institute, Medical University of Plovdiv

Abstract: Nowadays, the focus on improving quality of life is directed toward the use of
biologically active substances from plant sources. Research aimed at discovering the scientific be
for the positive effects of many medicinal plants has always been rel&igmndula ulmaria
(meadowsweet) is a plant from tR®saceadamily, used since the Middle Ages for fever and
inflammatory diseases such as rheumatism, arthritis, and others. Phytochemical analysis has cle
established the presence of several aciiveponents, primarily phenolic acids, flavonoids, tannins,
and terpenoids. Salicylic acid and its derivatives are among the most important compounds found
extracts from different parts of the plant, exhibiting analgesic;iaffdeimmatory, and anticoa¢ant
effects. Salicylates are also used as antipyretic, antirheumatic, aneli@iing agents. Part of the
antrinflammatory effects of meadowsweet extract is due to the flavonoids, which positively
influence the inhibition of enzymes such as cyclooxyge. Quercetin, luteolin, and kaempferol
demonstrate antiangiogenic activity. Phenolic acidach as cinnamic and caffeic atiéxtracted
mainly from the aerial parts of the plant, along with their derivatives, exhibit not only antioxidant
properties bt also DNAprotective effects. Extracts from this medicinal plant show antiproliferative
activity on certain tumor cell lines, as well as antimicrobial and-ldelicobacter effects. In
Bulgaria, the conditions for cultivation allow for the accumulatibsignificant amounts of active
components, which supports future research and application of its biological effects in medicin
The aim of this study is to present the benefit§iipendula ulmariaand the need for idepth
investigation in this area.

Keywords: meadowsweet, phenolic acid, salicylates, antioxidant activity
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Filipendlaulmaria dL 9 j fsO0dz® tsh j COlsts 1 dzOlsj dz Isi ¥ dzd
fted dzOH dzj y d ¢ iRdgacépg di3f 2 Mbazgwils Ot Odz dzO sB&L @H dxc
dbLdvw, GCObt 0Ok fwjHdBds o Edhjtj ddw ¢ ddiol
2300muts?2 odtejj ol 8 odOYdO Hftys O o foOomdh o d
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9 fjtedsHO Bl CttOW dO ¢ ded HEts Mjflsjdoated. 1ty
Bdtedh Ol MY jyd¥ dydes, CsecObts Mmj MBOYLOlL, yoj
BOHJ Gt OttsdOls, shtsejdts o yit Ersisdd fdodidts dzC
"Filipenduld® fj tldOMY Ht Gtz dlsj filumEsdls wz, pafifiinds Od
= odMmwh) . | i dzdedlsij'didasdsts &) stzOtsp EO@QOs O s
Bl dze OtemSd dosjIsts fiedzOIlsj dz Isi ¥ dadjSsos-ydfiapRas ttigs ydjj fn
slsCtedlsts, d Gl OYUddd, ft (2t flsi Bdslsts §H
dgddzi 20 MO [ doOHdedS¢, JvMmstseots Btejrydi, J[lottOlsd
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fMdeseo dzd sy oGtz d ~ dddudedrilipgndyarutfrdsiatiz® v W s H28 @&
j dzd dzd, W zOo OdzesdHd, IsOdedded d Isjtetf j desdH (.
J detsdzdzd S dfj dzd ded: A j dats dzdzd Is jd3dz8 of t g tizt§ dzded I
d yded Mmi j Filgedmjuldzdimariee | ® ] o Cdz¥ yo Ols HJitcdoe Olsd dz
Zdzse Ols &, £ dg@ogid0o@ds@®,, o Odzd dzs9 OISO, MmMded dze 59 O
dzdteOded tMhdseo dzs tsls dzOH L § d3ded Is § Y Rdwkrgzykdz@l., tc ©
Andonova et al ., 2024) . 1 s9j yd sls HJMJl
j sfso ils dzd mMlsOlO ytejL sj ydesmr etsBOIssctcOW MC d
gWwj desdzj dz ftesW ddz dzO ShHk®@ | (0Amad certowad . et 2a12.4
jHddzj dzedv M Mddzlsj L JtcOls o Glsetsatstc dzO Mmisfied M
HOHJj des d3j MisstsB dIlsOdzd j , COCIss d yYiMmlsslsOls
jMseo OO MejHO dBsyj HO Aftwddzudn tOMmlsj dzd W
tcQodzj dzdy M tOMisjdzdw, wledzjyHOdd Hted BYlsd
[ mesj dets L dzO Hilipepdula wi@aria MO MOdzd yd dztse OlIs© ¢ dfmd
dL oitdpjdedd dzlm O dzd yd dzOIs , MOdzd yd d&zOdzH j =~ d H, O dzd
cOCIsjteded CtBdi3ftsdzj delsd € OCIts dz@O dgllsty Rtasfdzgefddsits  jd
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SOodzv 9 OIs His 70% tsls jlsjtod ydetslists ;O fi tetah, &0
20 ) . COs Istsa @ ftOod sde@OdEfIs ] sijxndedMmisp y dz
MOdzd yd dzOIs d . 40dzd yd dztso OIs© € dfmd dzd dzO@ M sfme s
azd S sLdHdlsjy d tSdmdzjdd) dzO0 Ocdzditsddlsj (Soko
Cdpyj delstcOyddlsjy dz0 MOdzd yd zOdzH j AdHO d d3j Isd dz fn
9 Cifmdedw jkOY dz0 yi Wiy J Mi ftotso SH | das ¢hj edmOad
et al ., 2023) . 8 0Odzd yqddzOdzn j ndHi Is J dLe jMm
By IsddzmOdzd yd d&zO@Isi Is j HtsB toJ fsL dz0ls ¢ s3] sdzi dzls
dLitsdzL 9 O0dzd L O 8B dzj-f§ UOdzOlsizlzd daOts ddlzdn € (zRAigisp et
d 30l kjouwsjodke ddtedmn dzO0 ctsteydo BOHjd&E d MO ¥C
ftoslsdotseol L fOdzdlsj dzded, OdzOdzG jIsduyded, Odzlsdmy OL d
et al., 2023).

ANEZOo sdesdHdIsjy ftejHMISOoadzv 9 OIs " Jieslts ttOL et
1 0 Migtsj h Oded sy W dzOo sdesdH (], dHj desd ¥ dydtcOdzqd
mMideisLrdH, dLtsSCeojteydlstieddz, twkzisddzs € j; Hkdoyaets dz
al.,2024Katanil et al., 2016) uvj fttdksjy 00l ki
adzd W dzd | ol ten kz ddzrn dBdtcOdzj Ists dz0 4 dzL dAdfdP O LCGD,
OdzHtsLOotej HESCISOL O, ddfst¢MmMdej dzOL ©, WesmMi¥tsHdj Misj
SdBYW jtetsdz, dkzlsjtsdzdd d Sojtydlsdd {§ tctvOLvisao szsd
¢ dcjdm, Ofms EOTOAMDIsdz d2 nindzd I -6-BO&@H j 6 =1 d i 802 fjte
GOWzOIs MO MysMmtsBded HO dOBOdYIS fwtsdL osHMISs BIs
yse jh¢d btsdkesydlsd (Samardgil et al., 201
Mt HMIs®L dzd yded B ~ OdzdL &3 dzO© Hj2Mlsadj Mmtej h iz
yd edzedv HEBB, ftesMisOlsOls O, COCIss d-tc Qlzjfotdty frghtar
WdzOosdzsdH o MEzrOO bddiltkskzteO d dLejmlsj d Od
szdtsteded @ dzjj sk jJdztells s yjteots, wW2ydedydlsi, @i toH Qls
2024 Kumar and Sharma, 202Bias et al., 2021)
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sO0OdzddzdIlsy ftojHMlso Odzw 9 Ols Gtz O Bls § sdd¥Wj ds
shdssd dGzfde sizf cOdzd d R EBddcPbOdg. Mpndis O
s90 ( COdzso © € dMmd dzd dz0O, Mol oL Odzd M G«
MsOo dzv 9 Ols ¥ dzOo Oz s ded € Sded|GiASGEOYd G2 sIs G
YOls M otHMdHE] IsOdsdss d tsOuldedficd HEsE Olpas) I
dztsacfls; ttOL Isotsted dzf HOOOIls IstsdzEtsoa ©® HtsBted
CGdlsOdzddzd S OIts Isj dzd i3OG tc OdzH d dz, tczetsL ddz
tcOdzd ls dzO Flipgndglizglirgiia yP M d dzdzBtseo O sls  dzj v
dgdzd, JfdS¢Objrdd d ftesydOddHndded (Farzan
sddzddlsy cttkzfd o MsttkzClEtOlO d&O j EZOcd
Is szOGdtsodzt‘dezﬂzgfs G) O df C 5L dedsj  ff g dfiaj dtaf
Bdltstej dz j Wi Cls (;Sokotovaztralc, 2094Kiao ettal., 2013)., 20 2
jtef jdesdHd: vOLd ctekzfO dLtstftejdstsod i jH
JHddzj dzgdvw CObts Iststedsj dzls dsyigfisdzts o Ote fri-tfdirfsjoded d&BY fn) jd
COoeslsedz (ftejHh jMmlsojdzdS dz© odlsOdizddz ¢) , gL o d
VicMsdzso OlIsO® € dMmj dzdde® da3O ddemr dBdte O jWiCls- Mt
7402, BGC, HE60, Hela) (Farzaneh et al., 202®%ang et al , 2011) . )| dIsjt
sjteff j deso d € s d3iistg dejff dilsla] s T € t6lrtf 2O #zef dzj dzb-H OBO B dzj dz
ftedf Mise Ol o ©LOL dzd-M@EEONGF sty d ) @t@ﬂﬂtﬁﬂﬂsbdzm GIQ
sls ksLd o ttLtsotlts BOMdkzs (Farzaneh et al

3. IR[JJ4IRYWYWEUBRI [HuU

[ € flste O Asligebdula dp@riaf 56 OL 8 Ol fd &zdz0 OdEls S MdH O
Mol tcLo O thdetsoadets ) oadMsCslsts Mi HI oy Odadj dzO 1t
IsOdzd dzd ) ( S a marAddgriova etalt, 2024 a t, a Ri0i18et al ., 2015)
U sdted tOL dzdyded &iBjIssHO IsddellskztcOIsO tsls B dzOIsj dz
OCIsd desddsMsY®E SIs SOLd d2O0 BhlddzrndHtEBSMdlsdizj c
sf O sLdHi s fteswembOlW tcd JdPpPPRAREDd eddzty d M
Hi BsdzMistedtce® L OBJj dzj )y dlsj dzdzO@ M stse dzsls L O k
M smMsedzsls L O EdzOs w dzj O Mo B BH dzY MP-dc@AzIE O
Isj dzd BOGtcOdzi ddz || (Samardgii et al., 2018).
l totslsdo tegls | z@O O OCIsdodatsfyls Bjh j dL MdzjHo Oc
L dOBdzE Hjdedj dzO jW iCIsO 9i tenlz BdtsmddzsjL O
ro tyjd€ oo dO jCMsteOClkd I Bd&OKddw ISi y
Isd dzff WisEjOl HO ddm B Ol Wk-@S yd s O daiz® s j dzy
dZOH L j &sdzd YOMmlisd -ojd ffsCdO LdudZ chBodls tfts dscff Jvisj € Is d
kteOClki ks j f§lsdmdod2j © M tj ig{ ydOl{MOaehgEd® T
tanil et al., 2016). | nipddzdiOld® Isdsdziiafaydfy
MtcOo dzR e LjOCFtsCasds ydmls jCMsteOCl OCO d
tetsddals j Misd dzOdzdz® B dtslste OdzMW stedsOydw ( \ba ndzOd
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dzj &0 OSCIsdo dtcOdzj lsasB)dz® cvorQm,jdey Mz jJUHEES |dsik
j @z ] NEBEEZJtcO ddtsy J Mlsets @] dad, ZyOmlse C
WO teOdMSttdfydwlsO dz@ o L Oddlsj dzdzd
ddzls j todzj o S dded, ddeBjgWaetsdier d AG@Xr a, Fifipertida) .
ulmariaf ctsw oW 9 Ols HBBKO cOMtesftoslsj Cilsdo dzOIsO OF Is
sls jlOdsd it bkotjyHOd &0 dJcOsdyOsO
Isj dzd BOGtcOdzH d dz | | fsCOLoOl MitsMmedasMils L O {to
Samarg i | et al ., 2018).

Ko jlsdedlIsj | FilipdntuaQlteadfiaf de@w o W 9 Ols G dzj Isi ydzO d dzm
9 Isted ytsejh<¢d Ibkdistedsd Cdzjlsi yded dzddedd, f§tej Hf
HictsB -HANBCA) , i3 &zOdetsds d OHJ daetsC Otey d dias df dedgds Cedl Istg t
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ftosctcOBdcOdzOIsO Cdzjlsi ydz© Mmdsi tels (Li ma et al
Odzdzlsdf tesdzd W j teOlsdo jdz jWjCl Mscihkz LERSdOSO ¢
Cotey d dats d3) (Andonova et Féigendula ubnarf josw g CdaNnG tc OC
Mots2Mlsa® 9i tehkz Isi COded sy, FotcjHjdd Bl ydmt d
FotjyHOdzj Iss dzO Isi €Odedlsjy o yjtedzedw HEeB d
i hjgtdgials fsodh Oo Ol OdelsdtsCMdHOdsdkdY MisOlsizf d
z0 dzj yidzedd M ydmf z0lsddz ( Katanil et al., 201

Il sHded, i Odesdzsod d jLOdsdzsad J SMistcOCIsd |
OCIsdo dzsmls, Is StadhydoCode®s aaréuts - gidermidis Enterobacter cloacae]
Escherichia coli(Birinci Yildirim et al., 2024Kat ani | et al ., 2015) .
Mol Lo ® M W,jdtsdzded S dMmj dzdded d MOdzd yd dzOdzn § A dH

[ Mis tc ©¢ Bilpenjulalinarias ¢ OL 9 Ols o dzd W Hz@j dletErizn C B C
Cojtoyjlsdds, CjBfWjtosdtsad cdzdStsLdHd, bktehmtdztss O
bmdlssMmisj esdz d Isj dzd Z3OGteOdzH d dzd | d 11 MmO d
B34 IsOB Bdzd Is Zyomlse O d o {§odh j de usfjwelszodzOdg@f w ¢
BOtedJte®, JjJYdH]jtod3Odzdetslsts B deso W o Odgj d fMlstej i t
CjtwOIsddzsydlsd (Pannakal et al., 2023). uvs9O
si yded ¢ d o CtLdBiIsdyudzOlsO ddeHEMmistedw .

4. 1¢sfOY[L1LRY

gl otej d3j deded sy 4 S MY jtedd3j delsOdzded HOdzeded f tslso
BdXzOIdzdw Isi yded€ fted ol L Odzdlsj dzdgd H ts& @ le tc sipls
fni Mmls s wHilgoendula ulmaria § t6j H Mis©o dzvw 9 © fjtemfjSCilsdej dz
¥ Oted3OC sdzs ¢ dfu dasj "QiSiidfee@z i " JtetsS M j CIsi & dzO@ H
Bl HiNhd &®jHdyddzmSd d ddHiEMmisted Odzded ¢ tod dztsy j ded v
EmMzsedw L O Glsedzj yHOdziIss @Bz d HBBI t6 HBSBdo dz0O
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EPIDEMIOLOGY AND RISK FACTORS FOR OSTEOPOROSIS
Elisaveta Apostolova
Department of Pharmacology, Toxicology, and Pharmacotherapy, Faculty of
Pharmacy, Medical University of Plovdiv
Research Institute, Medical University of Plovdiv
Center for Competence "PERIMED-2"

Abstract: Osteoporosihiasbeenknown since Antiquity. In 2000, it wasidentified asthe
third most socially significant diseaseworldwide, following cardiovascularand oncological
disorders.The condition predominantlyaffectswomenin the postmenopausgleriod. Globally,
approximately200 million womenare affected.The prevalenceof osteoporosiss highestamong
older adults aged over 65 years, reaching21.7%. Overall, osteoporosiss more common in
developingcountries(22.1%) than in developednations.Northern Europeancountriessuch as
Norway, Sweden,lceland, and Ireland report the highestincidenceof hip fractures.They are
followed by Central Europeamations,including Denmark,Belgium, Germany,Switzerland,and
Austria,aswell asEasterrEuropearcountriegCzechRepublic Slovakia, Hungary)andthe Middle
East.The lowestratesof hip fracturesareobservedn Nigeria, SouthAfrica, Tunisia,andEcuador.
Major risk factorsfor osteoporosisnclude advancedage;female sex; race (CaucasianAsian);
heavyphysicallaborandmalnutrtion; low bodyweightandbodyfat percentagdpw estrogenevels
in women and low testosteronelevels in men; comorbidities such as hyperthyroidism,
hyperparathyroidismhypogonadismtheumatoidarthritis,and diabetessedentaryifestyle; useof
medicdions (glucocorticosteroidsheparin,loop diuretics);insufficient intake of calcium,protein,
andvitamin D; high consumptiorof coffeeandsalt; smoking; andexcessivalcoholintake

Keywords: epidemiology of osteoporosis; risk factors; historical gfagectureprevalence
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LOCAL PHARMACOLOGICAL MANAGEMENT OF OSTEOGENESIS
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Department of Anatomy, Histology andEmbryology,
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Abstract: The modulation of osteogenesis can be achieved through both local and system
therapeutic strategies aimed at enhancing bone regeneration and remodeling. Local managen
approachesnclude the application of pharmacological agents such as simvastatin and variou
growth factors directly at the site of injury, promoting localized bone formation and repair. In
contrast, systemic medicatioiissuch as bisphosphonates, teriparatide, emérging sclerostin
antagonist$ are administered systemically but exert targeted effects on osteoblast and osteoclz
activity within the skeletal system. The selection of therapeutic modality is determined by th
underlying pathological condition: systé& agents remain the standard for metabolic bone
disorders, whereas localized delivery systems demonstrate significant potential for acceleratil
fracture healing and improving sipecific osteogenic outcomes. Ongoing research into combined
and targetedelivery methods holds promise for optimizing the balance between systemic regulatio
and localized bone regeneration.

Keywords: Simvastatin, Denosumab, Tetraparatide, Sclerostin antagonists, osteogenesis

1. INTRODUCTION

Severalpharmacological agents have demonstrated the ability to modulate osteogenes
through distinct mechanisms targeting bone formation, resorption, or both. Among these
simvastatin, denosumab, teriparatide, and sclerostin antagonists represent some oftthe n
extensively investigated compounds, each contributing unique therapeutic advantages in the cont
of bone regeneration and metabolic bone disorders.

In addition to systemically administered agents, modern regenerative medicine increasing
emphasizes lally applied strategies capable of concentrating osteoinductive molecules directly i
the bone defect. Local pharmacological treatment offers several advantages: higher therapel
efficacy in the target area, reduced systemic toxicity, and the pogsibitiontrolled release in line
with the temporal dynamics of bone healing. Advances in biomaterial engineering have made
possible to incorporate drugs, ions, peptides, or biological products into scaffolds that provide bo
structural support and bioemical stimulation.

2. USE OF SIMVASTATIN FOR LOCAL THERAPEUTICAL EFECT

Simvastatin is one of the most widely studied pharmacological compounds for stimulating
bone regeneration through local application methods. Although it is primarily known as an HMG
CoA reductase inhibitor used in the treatment of hyperlipidemia, simvastatin exhibits significan
pleiotropic effects on skeletal tissue. These include regulation of bone morphogenetic-rotein
(BMP-2), increased expression of vascular endothelial growthrf¢EGF), and activation of the
transcription factor RUNX2, which are critical regulators of osteoblast differentiation and
extracellular matrix mineralizatiofPark, 2012; Rewthamrongsris et al., 2025). Simvastatin
promotes osteoblast viability and diféatiation via Ras/Smad/Erk/BMPsignaling pathway (Chen
et al. 2010).

In addition, simvastatin increases alkaline phosphatase (ALP) activity and stimulates earl,
stage osteoid formation, enhancing its potential as a bioactive osteoanabolic agent.t$Given
extensive firs{pass metabolism and low systemic bioavailability in bone tissue, current research |
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focused on localized pharmacological delivery of simvastatin. Several classes of biomaterials ha
been evaluated as delivery platforms, including pabtic-co-glycolic acid) (PLGA) microspheres,
poly-Ucaprolactone (PCL) scaffolds, biphasic calcium phosphate composites, and 3D aerog
matrices. These carriers provide controlled and sustained release profiles, reducing the risk of d
"burst" and alloving prolonged exposure of the defect site to osteoinductive drug concentration:
(Magini et al., 2022; Tai et al., 2013; Ferreira et al., 204jpreclinical models of skull and long
bone defects, the simvastatoaded scaffold consistently demonstratedcelerated bone
regeneration. For example, PLGA/HAp microspheres delivering simvastatin showed a significal
increase in bone fraction, improved neovascularization, and improved maturation of newly forme
bone compared to unloaded scaffo(diai et al., D13; Ferreira et al., 2015%imilar results have
been reported for injectable porous scaffolds produced by phase inversion, which combir
minimally invasive delivery with high internal porosity conducive to cell infiltration and vascular
ingrowth (Kamattet al., 2020).

PLGA particles with different modes of drug release affected bone regeneration .

PLGA microsphere ¢ Osteoblast ®
Sustained release (1 month) : .
A Simvastatin Bone regeneration
PLGA sphere @ - ) £ =
i - ®°,C @\ -
release (1 week) & o®
2 ¢ ¢ Alveolar osteocytes

':3) ‘e
Figure 1. Mechanism of action of Simvastatin as drug delivery agent in different scaffolds.

Furthermore, the osteogenic effects of simvastatin can be potentiated when combined wi
other bioactive agents. Concomitant administration with BMPenhances Smad1/5/8
phosphorylation and amplifies the signaling cascades of osteoblast differentiatigesting a
synergistic interaction between the two molecu{€geng et al. 2020)Composite scaffolds
integrating simvastatin with bioceramics (e.g., hydroxyapatite or biphasic calcium phosphate
further improve mechanical stability and guide the spatgduoization of regenerating bone tissue
(Encarnacaet al., 2019). These multifunctional drogleasing biomaterials represent a promising
direction for nexgeneration targeted bone regeneration strategies.

Despite convincing preclinical results, simvaistégs not yet widely accepted in clinical
practice for orthopedic or craniofacial applications. The main challenges in the transition includ
determining optimal dosage thresholds, assessingtimg safety, and validating its efficacy in
compromised cliital scenarios such as osteoporosis, diabetes, or irradiated bones. However, tl
accumulated experimental evidence strongly supports the potential of simvesteimced
scaffolds to serve as an effective osteoinductive platform for critizall defectand sitespecific
regenerative interventior{Brittain et al., 2014; Lin et al., 2024; Venkatesan et al., 2019).

3. RISE OF DENOSUMAB IN MANAGEMENT OF BIOLOGY OF BONE

Denosumabis a fully human monoclonal antibody targeting the receptor activator of nuclea
factor kappaB ligand (RANKL), a central mediator of osteoclast differentiation, activation, and
survival. By binding RANKL with high affinity, denosumab effectively inhibits osteoclastogenesis,
suppresses bone resorption, and shifts bone remodelingnibmaoward net bone formation
(Cummings et al., 2009). These mechanisms have established the drug as a cornerstone in
management of osteoporosis and other conditions associated with accelerated bone turnover.

Clinical trials including the FREEDOM stydnd its longterm extension have demonstrated
substantial increases in bone mineral density (BMD) at the lumbar spine, total hip, and femoral ne
accompanied by significant reductions in vertebral,-nerebral, and hip fractures (Bone et al.,
2017).Importantly, denosumab does not impair fracture healing; multiple analyses confirm that th
suppression of osteoclasts does not interfere with callus formation, remodeling, or consolidatio
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making it safe for patients with recent fractures undergoingesatiptive therapy (Adami et al.,
2012).

From a mechanistic perspective, denosumab's inhibition of osteowaléated bone
resorption stabilizes the microenvironment at bone defect sites by reducing inflammatory cytokir
release and excessive remodelifiis creates favorable conditions for osteoblast activity and
matrix deposition and may support regenerative procedures when bone quality is compromise
Although denosumab is primarily administered systemically, its systemic antiresorptive effec
indirecly contributes to improved osteogenic outcomes in various surgical and orthopedic setting
particularly in patients with reduced bone density or postmenopausal osteoporosis (McCldng, 201
Anastasilakis et al., 2018).

However, denosumab therapy requirearefully structured discontinuation protocols.
Sudden withdrawal leads to rapid rebound increases in bone turnover markers, accompanied
accelerated bone loss and increased risk of multiple vertebral fractures (Schini et alsiikaba
et al.,2025). Current guidelines recommend transition to a bisphosphonate, such as zoledronic a
or alendronate, to maintain skeletal stability after denosumab cessation (Anastasilakis et al., 201
Adverse events associated with denosumab are uncommon rhcalbli relevant. These include
hypocalcemid especially in patients with renal insufficientyand rare cases of osteonecrosis of
the jaw or atypical femoral fractures, predominantly in lergn therapies and oncology settings
with higher dosing regimen(Shane et al., 2014). Appropriate patient selection, calcium/vitamin D
optimization, and regular dental assessment remain essential components of safe treatment.

Overall, denosumab represents a highly effective antiresorptive agent withestablishd
safety and efficacy profile. While not a direct osteoinductive drug, its ability to stabilize the bone
remodeling balance, preserve bone mass, and improve structural integrity make it an importe
systemic adjunct in clinical scenarios requiring enhaboe@ regeneration. Ongoing research seeks
to better define its role in combination therapies, perioperative bone management, and integrati
with biomaterials and bone grafting techniq@&sClung, 2014; Bone et al., 2017).

Pharmacological Control
of Osteogenesis

Bone resorption Bone-forming agents
inhibitors
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Figure 2. Differentdrugs for management of the process of osteogenesis.

4. INTRODUCTION TO TETRAPARATIDE

Teriparatide is a recombinant human parathyroid hormone fragment (R B4)that exerts
potent anabolic effects on bone when administered intermittently. Unlike antiresorptive agent
teriparatide stimulates modelifzased bone formation, increases both trabeculacamidal bone
turnover, and improves overall bone qualijeer et al., 2001; Ha& Wan, 2012).These effects
make it particularly valuable in cases of severe osteoporosis, delayed fracture healing, or compl
bone defects.

Preclinical studies demonstrdkat intermittent teriparatide administration accelerates callus
formation, enhances mineralization, and strengthens mechanical properties of healing bone
models of distraction osteogenesis and craniofacial reconstruction. The efficacy is highlyedépend
on dosing regimen: continuous exposure can paradoxically induce catabolic effects and bo
resorption, emphasizing the importance of controlled administration (Neer et al., 2001).

Clinically, teriparatide increases bone mineral density and reducesbradrtand non
vertebral fractures in postmenopausal women and men with osteoporosis. It has also shown effic:
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in enhancing spinal fusion and improving implant osseointegration in orthopedic procedure
(Aspenberg et al., 2010; Neer et al., 2001). Comnuveise events are generally mild, including
hypercalcemia and transient nausea. Treatment duration is limited to 24 months due to the poten
risk of osteosarcoma observed in animal studies (Neer et al., 2001).

5. SCLEROSTIN ANTAGONISTS IN LITERATURE

Sclerostin antagonists such as romosozumab, represent a novel class ofadtiah
osteoanabolic agents. By binding and -catenmi bi
signaling pathway, simultaneously stimulating osteoblast activity and suingressteoclast
mediated resorption (McClung et al., 2014; Saag et al., 2017). This dual mechanism results in raj
increases in bone mass and improved microarchitecture, translating into significant fracture ri
reduction in postmenopausal women with opterosis.

Clinical trials such as FRAME and ARCH have demonstrated that 12 months of
romosozumab treatment increases bone mineral density at the lumbar spine and hip, followed
sequential antiresorptive therapy to consolidate gdiim, 2022). Limitations include transient
attenuation of bone formation over time and potential cardiovascular risks, necessitating caref
patient selection (Saag et al., 2017). Mechanistically, sclerostin inhibition improves osteobla:
differentiation, promotes matrix mindization, and enhances cortical and trabecular microstructure.
The combination of systemic administration with local bone regeneration strategies is current
under investigation, particularly in dental and orthopedic reconstructive procedures (Saag et ¢
2017).

6. CONCLUSION

Collectively, these agents illustrate the diverse pharmacological strategies available t
modulate bone regeneration. While systemic therapies such as denosumab, teriparatide,
romosozumab continue to define standards of care for metabolic bone diteeagsdelivered
compounds like simvastatin hold considerable promise for targeted enhancemenspédiie
bone repair. Continued reseaicimcluding controlled clinical trials and optimized delivery systems
T is essential to fully harness thegteogenic potential.
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METHODS FOR STUDYING AND EVALUATING SKIN WOUND
HEALING
Merlin Esad Anelia Bivolarska
Department of Medical Biochemistry, Faculty of Pharmacy,
Medical University of Plovdiv

Abstract: As the largest organ of the human body, the skin fulfills essential roles in maintaining
homeostasis through hydration control, defense against chemicals and pathogens, initiation
vitamin D synthesis, waste excretion, and regulatioboaly temperature. Wounds are among the
most common diseases affecting the skin. Wounds develop as a consequence of tissue injl
typically induced by external factors that inflict substantial damage on the epidermis and th
underlying connective tissud&/ound healing is a complex, highly coordinated process that involves
several overlapping stages: hemostasis, inflammation, proliferation, and remodeling. The treatme
of skin wounds continues to be a significant medical challenge, particularly in daskesowic
wounds associated with conditions such as diabetes. The use of medicinal plants for promoti
wound healing represents an important yet complex aspect of traditional therapeutic approach
The evaluation of the wourtkaling efficacy of naturadroducts typically involves the application
of complementary in vitro and in vivo methodologies to provide both mechanistic and functiona
insights. In vitro models provide a controlled environment for assessing the effects of differer
compounds on the riracells involved in the healing processkeratinocytes, fibroblasts, and
macrophages. Commonly applied assays include the MTT test (cell viability and metabolic activity
BrdU (5-bromo2 -Ngoxyuriding incorporation assay (cell proliferation), scratch or wound healing
assay (cell migration), and ELISA (quantification of secreted cytokines and growth factors). Thes
approaches enable detailed characterization of the biological activities contribuissyéorepair.
On the other hand, in vivo modélgerformed on laboratory animals allow monitoring of wound
healing dynamics under physiological conditions. Using histological and biochemical analyse:
researchers can evaluate parameters such as wasodectate, epithelialization, granulation tissue
formation, collagen remodeling, angiogenesis, and inflammatory mediator levels. The aim of th
review is to summarize current in vitro and in vivo methodologies for evaluating the sheatidg
potential & medicinal plants and highlight advances in the understanding of their mechanisms ¢
action.

Keywords: wound healing, skin wounds, methodologies of wound healing evaluation

1. INTRODUCTION

The healing of skin wounds remains a major concern in medicine, particularly in cases c
chronic wounds associated with systemic diseases such as di&ldetesl healing is a complex
physiological process comprising four overlapping phases: hemostdsisyrirdtion, proliferation,
and maturation/remodelinllis et al.,2018) Hemostasis occurs immediately after injury and lasts
approximately 12 daysfocusing orbleedingcontroland clot formation. The inflammatory phase
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follows, between daysi3, characterized by immune cell infiltration and removal of debris. The
proliferative phase begins around day 1 and continues for ab®@0 2ays, involving tissue
granulation, angiogeniss and reepithelialization. Concurrently, the maturation and remodeling
phase commences and may extend for up to two years, during which collagen is reorganized ¢
tissue strength is restor¢@ing, 2017).In this context, the main aim of our work isitvestigate
and evaluate the methods used for studying and assessing skin wound fibaliagare two main
types of experimentahodels: in vitro and in vivo models. In vitrmethods are conducted under
controlled laboratory conditions and focus on tBButar and molecular mechanisms of the healing
process,while in vivo models involve studies in living organisms, allowing evaluation of the
physiological response to injury and treatment. Together, these complenapyesscheserve as
essential toolfor developing and validating novel therapeutic strategies.

et
4 Stages of P / 4

HEMOSTASIS INFLAMMATION  PROLIFERATION MATURATION

Stopping the Bleeding Defense & Cleanup Repairing the Damage Strengthening
the Repair

Figure 1. Stages of wound healing (CK Birla Hospital, 2024).

2. DISCUSSION

2.1 In vitro models

In recentyears numerous wountiealing models have been developéd vitro assays
provide arapid, costeffective, and ethically advantageous alternative to animal m{@sm et
al., 2016).

The MTT assaycell viability and metabolic activity) is a widely used colorimetric method
for assessing cell metabolic activity, based on the reductiameoMTT reagent to insoluble
formazan by metabolically active cel{&hasemi et al., 2021)The MTT-formazan product is
guantified using a microplate reader by measuring its optical density (OD) at the wavelength ¢
maximum absorbance, typically around05@m. The OD values are interpreted as a measure of
formazan concentration and, by extension, intracellular MTT reduction. This principle has
underpinned the widespread use of the MTT assay as a standard method to assess cell prolifera
viability, cytotoxicity, and metabolic or mitochondrial activiigtockert et al., 2018).

Bromodeoxyuridine (BrdU) is a thymidine analog incorporated into DNA during-{iteaSe
and is widely used to monitor cell proliferatiGfiaupin 2023).In the context of wound healing,
BrdU labelingenableghe assessment of the proliferative activity of key cells such as keratinocytes
and fibroblastswhich are essential for tissue regeneration. By tracking DNA synthesis, BrdU
provides insights into howxperimental treatments or natural compounds influence cell division
and the overall dynamics of the healing prodéésad& Lefebvre 2014).

Another in vitro methods Scratch or wound healing ass&@ne of the main reasons for the
widespread use ofthes at ch assay is its simple protoc
into a confluent cell monolayer using a sharp object, such as a pipe&eltgwingthis wounding
step, the migration of cells into the scratched area is monitored andexhaing micrograph data
(Stamm et al., 2016 Compared to other methods, the in vitro scratch assay is particularly well
suited for studying the effects of caflatrix and celicell interactions on migration, for mimicking
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cell movementduring wound healing in vivo, and for lixeell imaging to monitor intracellular
events during migratio(Liang et al., 2007).

The enzymdinked immunosorbent assay (ELISA) detects antigemtibody interactions
using enzymdabeledconjugates and cornesnding substrates that produce a measurable color
changeSamples such as serum, plasma, urine, galig accepted as antiggiWgeber et al., 2017).

For examining wounthealingproperties, the most common samples are from tissue homogenates
Specially pepared reagents are combined with the sank@g components include a solghase
microplate for immobilizing analytes, the enzytenjugated antibody, a substrate that reacts to
produce color, wash steps to remove unbound reagents, and a stop sohsibthts reaction. The
resulting colorintensityis measured spectrophotometrically and compared to a standard curve t
qguantify the target molecule. ELISA provides a sensitive and reproducible method to measu
proteins, cytokines, and growth factorseraint to wound healingAydin et al., 2016)

Table 1.In vitro wound healing assays and results.

Assay Principle Measured Par g
MTT Ass{Reduction of MTJ]Cel l viability,
metabolically aqcytotoxicity
BrdU I ncojllncorporation ofCell proliferat
Assay dur i-mlga Se
Scratch Creation of a fngCell mi grati on
Healing)lcell monol ayer ret
Ant iigqenni body re|Measures bioche
ELI SA det ected-lviinak eedh30f i nf | Tacnyntaotkiionng
change growth factors,

2.2.In vivo models

Al n vivo model sd ar e b iwihinalyihgomanisn asppposédme
to in vitro modelsThesemodels are crucial in biomedical research because they allow scientists tc
study biological processes, disease mechanisms, and treatment effects in the cofuagtiohing
system.

Rodents are the most common animal models used for wound hddident skin differs
from human skinprimarily due to the presence of tipanniculus carnosug a layer of skeletal
muscle located beneath the sKirnis feature enables rapid wound contraction in rodents, while
humans heal mainly through-epithelialization Rodents also have more hair follicles and a thinner
epidermis,which contribute to faster healindpespite the differences between human and rodent
skin theyremain the most used species in wound healing research due to their availability, low cos
easeof handling and maintenance, and the extensive body of existing data derived from previol
studies (Flynn et al., 2023).

Mice have a thinner epidermis with fewer keratinocyte layers, which contributes to theil
faster wound healingomparedo rats. Typicdl, mice heal within about 7 days, rats withiri 12
days, while human wound healing can take up to two years to fully conjplassonMeyerset
al., 2020).

Pigs are considered superior wound healing models because their skin closely resemb
human skin in anatomy and physiology. The epidermal and dermal thickness, hair follicles, ar
composition of collagen, elastin, immune cells, and growth factors ingp@sll comparable to
humangGrada et al., 2018However, pigs differ in that they possess mainly apocrine sweat glands,
with eccrine glands limited to specific areas while humans have eccrine glands throughout the bo
i animportantsource of epidermatem cells. Additionally, the high cost, large size, and housing
requirements of pigs make them less practical for widespread experimer(falynseet al., 2023).

Rabbits areommonlyused as wound healing models. The rabbit ear structure consists of al
epidermis and dermis attached to an underlying cartilaginous layer, which acts as a splint tf
prevents wound contraction. As a result, healing primarily occurs througpitheslialization and
granulation tissue formation, closely resembling the hum@ama healing process (Massbteyers
et al., 2020).
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Other species used in wound healing research include guinea pigs and zebrafish. Althou
guinea pigs are small and inexpensive, they heal mainly through tissue contraction, which limits tf
relevance of thir data to humangSeaton et al., 2015Jheir primary value lies in collagen synthesis
studies, sincée like humang they cannot produce vitamin C and must obtain it through diet, making
them ideal for exploring vitamin -@ependent procességitamin C is involved in all phases of
wound healing. In the inflammatory phase it is required for neutrophil apoptosis and clearanc
During the proliferative phaseit contributes towards synthesis, maturation, secretion and
degradation of collagefMoores 2013).

Zebrafish, on the other hand, experiemnoverlapping phases of wound healiiig
hemostasis, inflammation, proliferation, and remodelirdjowing researchers to study each stage
separately. They heal by-epithelialization, much like humansytat a much faster rate. However,
zebrafish are less commonly used and remain a less established Gradeal et al., 2018).
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Figure 2. Characteristics of different in vivo models

3. CONCLUSION

A wide range of in vitro and in vivo models have been developed to study the comple:
processes of wound healing. In vitro assays, such as MTT, BrdU, scratch, and ELISA, offer rapi
ethical, and cosgffective tools for evaluating cell viability, prolifeion, migration, and
biochemical responses. However, in vivo models remain essential for understanding wound rep
within the context of an intact biological system. Rodents are the most commonly used due to th
practicality, while pigs and rabbits prioe models more comparable to human skin healing. Other
species, including guinea pigs and zebrafish, contribute valuable insights into specific molecular a
cellular mechanisms. Together, these models provide complementary approaches that enhance
uncerstanding of wound healing and support the development of effective therapeutic strategies.
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VOLUNTARY INITIATIVES OF THE BULGARIAN RED CROSS AND
MUNICIPALITIES IN DISASTERS
Rumyana Etova
Department of Epidemiology and Disaster Medicine,
Faculty of Public Health, Medical University of Plovdiv

Abstract: In the context of increasing natural and anthropogenic disasters, the role of civi
engagement is becoming increasingly important. Volunteering is establishing itself as a key resou
for supporting institutions imlisaster situations. The Bulgarian Red Cross (BRC) and municipal
volunteer groups play an important role in building response capacity by offering training
preparation and opportunities for active citizen participation. The aim of the study is to dhalyse
attitudes of the population towards the volunteer initiatives of the Bulgarian Red Cross an
municipalities in disasters, by following up on their willingness to register as volunteers ant
participate in training for volunteer groups in disast&taterial and methods: Comparative data
from two studies conducted in 2015 and 2021 were used, analyzing two indicafidisgness to
register as a volunteer with the Bulgarian Red Cross and willingness to participate in training fc
volunteer groups in mucipalities. Results: During both study periods, over 50% of respondents
58,1% in 2015 and 55,2% in 202 ktated that they would register as volunteers with the Bulgarian
Red Cross. The willingness to participate in training for municipal volunteepgrmamains stable
T 65.4% in 2015 and 64.4% in 2021. Findings: There is a slight decline in the willingness to regist
as a volunteer with the Bulgarian Red Cross, but a consistently high desire to participate in traini
for local structures. There isdfi public motivation to acquire practical skills in disaster situations.
Conclusion: The volunteer initiatives of the Bulgarian Red Cross and municipalities have significar
potential for development. Citizens show a stable willingness to participaterimgr and respond
to disasters, which is key to building a sustainable management system and a prepared commur

Keywords: volunteering, Bulgarian Red Cross, municipalities, disasters
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DEPRESSION IN PATIENTS WITH OSTEOARTHRITIS
Ilvan Yanakiev!?, Mariela GenevaPopova? Stanislava PopovaBeloval?,
Krasimir Kraev 12, Vesela Hristeva?, Ivaylo Sokolot?, Gergana Miteva
lieval? Sanie Dzhambazova?
Medical University Plovdiv
2UMHAT fiSt. Georg® Plovdiv

Abstract: Osteoarthritis is a socially significant disorder and the most prevalent condition
within the musculoskeletal pathology, affecting hundreds of millions of individuals. Although the
disease exhibits a heterogeneous course sewkral distinct clinical phenotypes, a shared
characteristic among patients with osteoarthritithsincreased risk of developingdepressive
disorder. Most studies on the topic report a prevalence of appaitedy 20 percent. Depression acts
as an aggravating factor in the course of osteoarthrpatientsshowpoorer clinical parameters,
faster radiographic progression, diminished therapeutic response, and an overall worse clinic
prognosisA number of isk factors have been identified that may help rheumatologists recagnize
co-existing depressive disorder. Awareness of these factors, as well as familiarity with bot
pharmacological and negsharmacologicakherapeuticapproaches, should form a fundanant
component of contemporary patieréntered medical practice.

Keywords: osteoarthritisdepressionrheumatologypsychiatry
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Ci &3 dzO2 i dzif d ¢ tc OWdD 2 el W dz@s j t6 tizdNs OUsO 58  dzj yJ dzd j Is
HiftejMmdodedlsj tsIsC dztsdzj dzad W , Ctsdlsts BJR O disE dzd
sMmisj sOtetsL ©, | I tétotsdids L dkzOyjddj LO fttOs

2. Juvr fotuvt {1 ¢

[Misj sOlsesL OO | ;ts@mmqmdzqztscdz@dztsqzdzqomzjot
BOLJdte® dzO© ftejH( afr]q’u HJj @ j dzj teColsf{coQlx[j dgdzcdyj df)
fsMisOowdzjIss dzO HJOG dzts LOlsO sfisj sOtclstetsL © Istc OH
CzOfmdW dS Oydsdeded Ctedisj teted $ OdeiflL QO s k5 j dzdz 0O Idstisdzts
jotesyf j2MC OO dzdc O ftg 99WAItmand98DIsdL &30 ( Al t man
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(fdH] BIsdZsedWIsO dzO LOBBd&Y o Odzjlsts fsCOL OO
did dsMmils tsls S OdzdL OydwlsO dzO L OB tydp" so@dgjdls
OBtdzj 9 O] BBsMislsO. stcCMOtwlstetsL OlsO (L OMW ¢ Odzj
1 q’ 27 fttsyidlsO (Dagenai s, 2009) . 1
disy (ofkzdzOoydd mj dzOBdz® HO9 O M dalgjom Istsls
qusmcﬁzOcBO%OJLtGOfr]ls (Jordan, 2007).

dyo ttdmEtsod WOCItsted dqetwOwWl wtsdy ftod to
s (Sokol of f, 1987), N jdmedwls ttsdz ( Ne
fsrdydvh pHEME ssls OB@PL o dlsdi dO Mmlsit
stcOo BOIsdydedilsy ddzydHj dzlsd, otctsHjdzed Odzs
OO dzO LOBtdzwW o Odzj Ists. 11 ftetsi s g WdL duy
tc
]
Is
B

g'rd N« O

Is ¢ Il edfds d3lpjdaisjO" jtsdp

Oltsdztedydz® cdzj HdZO IssyYys¢© fMmj dzOBdz® HO9 O

9 dOyYyOdzdedilsj JlOfd 4 ~rdfjttndHBOOYdqW

czClskztedzd ftotsdzj dzd o dzj G5 Ols O 9GS dflstg i

teddzj edzOIsO Bz MlstckzCsktt®, HjAdHEBOBOYdW

ftsol trdzsmMisd cOtOdzEsdteOh d i dzj dz BB d
dzsmisils d . vstse O | Mol toL Odes fy C 3 j dzlmOls
(Mot WiLtdzodgidEgOdzj dzO Is. dzOte tMmisj sW dilsd. 1 ¢
OB d&zs HOO © i dzdes dL S sdemMiz Bt Odzi dO MmlsOo dzdw -
O dzC d dzts L Q 197 VRaitaKeeri2006 Pritzker, 2010).

s dzd dzgd ydzsIs s ff to j H ) ld@oLvCHR|O da@D toty fipl®j O tehsd o5 ¢
dgdzH d o d H z Oulgddtpls d I O2dzsC Odzd L Oyd, Stdlts Mj L OMwe
BOEZS dIsj MIsOe q-OdkzOtctlL Qjlsgl (d&zd ydz© mj B jtoH j
tcOd3j dzdzd MlsOo;d ( BROLISLEEL O)

Gtel BdzgOYj dz Misi dzB ; ( M tsdeH d dzs OelstetsL O)
sOLtsBjHiIjdzd MisPoad (CsEMOwltesL O)
Ctsdzj dzgdzed MlsOo;d (e dzOtclstesL O)
MsOoadlsjy dO fti Misdlsji dzO rtsHd zOO

I sdzdzdIsj s fMlsj sOelstctsL O BscOIs HO ftesW oo
Bisdzj Misls O M- Htz®d.j 1UsOXzO0tt BdZSO ¢t Adgj AHO dad
¥dLrdyi mMéts dOtsoOoOdzy d GBS detse j dets slsh zd3w e
Metso Odesmls, Mklstejh 20 MEtso OdesMls dzi dzOH B dzO 9 ON C
HS9 jHOI HB fttsd3djdd o HSmBHEOISO, L Olstelz H dzj dzts
Bodzj L dzgj detsfyls fted § Odzf Oydw dzO L Ofj ¢ dzOsOIO L sd
OClsdoaded d fOMdoded Hodyjded¥, cteOdedyj dz tsBj B
1dteWvHEES ftod fOydddelsdlsy M BMisj sOlstesL © i d
2007 GoobermarHill, 2007 Altman, 1989).

[ OcGdetsL OO s sOtelstesL O B JC deso j des daj
Cdzdded ydedwils ftcjcdzijH d OdzOd3dzj L OIsO dzO § OydJ dzls ©
o ddziMmistclz 3 dzls Odzdzd Is§ d© izt ® Odizf 95, HYSE PO OO af dzw
vy MO fsHAatHWhd LO MOHJteOdz] dz20 L OBtsdzW 9 Odzj |
to] delsdzjjatOIlsd o dz0 MlstezCIskztc® d O BOL OO dO Itse
dzj cso Slsts  dzO i3 devj oy@dzjda® 1@ | €46 O deslsts Odzc O d tc O de,
B ssHdS Ol O -0 dzk & lsfzisz driszg @ 2O d®c o @ dis ;30 Is-d o o
oadMBsCO s Slsdetsh dzgj dedj dO f jtedMmMlsOodedlsy d3d €d Is

=F TR0 O-OfF

FIFog~

= =4 =4 -4 -4 -4

Stkhwdz ) ted dzj B § des idiesiinisd Lidss fds sy dzv o Odzj By
dL §f sdzL 9 Odzj Is e jdeCOs diEDdgMmiAdd@s dss Bsc e OW dw  ( Mc Al i ndo

JduddedjIsts dz0 LOBGA&Y o Odzj Ists d Is 5 9O dzv &ts
fteciHdL O S Olsj dzlse 5. ] SR HBSHO Rty s @) O s
fjemMdOddL deOdts d o M ¢dkzOMmdj Ml ) Mi-p &g &3P Hged
&ZOomMsSCd MdzjHoe ©® HO BI HOI My OLOOdzd, oBHWHJ HT
10 CtfdteOdzsy dz0 BdzEtso dw fd dzH to s Jd3tLeCidsts HAXZO!
R RtcOdedlsj dzdzed HBBOOCd M SkteCkzdsddse | tsfyd
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ftodj Bl 5 dzO Gzt St5L OB dzts e dzd § Ocdzd, SOzt dztso O
%O toj ¢ jdzjcOdo OO o HJYddO ot H SO dif OdsiOL figtke
éwézc;réalsqqmgqtsmlzq dzj &5j dzls @wds'e,O sy Ok e P ls5O, s j 6O g W
d H to .

BorrltrerlIlR JuslfvrirRe VER Juwuvrfotut Lo

It ol ftesMO LO MmMdeadydeslss LHtGO9 j d o u
fOydj dsd ®fclsfig dishilPs f totse j HOdZd fr]lsB dud fteskzye
BiMHE BIH]jEddls] dJL Mhd JHS Odzd fsfkzdzOydd d ©OL
v Csd thdtsodzd § OtcOBj Isted ¢ OL 9 Ols tftsfr]lstswdzfr]lss
U Mistsls Olsdats odg@izOdsipls &1 § f e Md ™ fted §Oydjdasdlsy
ftesyjdels©® (Stubbs, 2016). uvseoO l]’tsCOLao ug
9 dWGCOCi 9 MBI dzls s Motsjlss Bsdzj Hzo Odzj t©WOL o (d
fe€] gdzo BBLELGO M j ddzt MstedteORi, HJjHted Mdodedls g
shdetso detslsts L OBBsdZV 9 Odzgy d s IstSLq’ dzOyddz Isj d3
ftoescdesL OIsO dz0 L OfMj e dzOIsdilsy §OydJ delsd .

[ Hdzs RONME®BAzdIs] fteskzyeo Odzdv { ttedls jfdEDusddl dals(
sMmisj sOlstesL © ( Wang, 2022), 9Cdzr yo O s BdzdL s
sftse j desMisd. 1 twetsyj dzlsi s dz©@ L OMjcdOIsdlsy f HJfte
Slsdzsots J 20. VMMisOdetse j dzts | H o k{ slsdgsiasd .. O JOF
sMisj sOtelstesL © jJ HBCOLOd tedmMitses WOSCIkBtt LO tOL
sBOyYj Mihts Mj dOBAEEHOO Mi M MsOdmMisdyj MSd L
fpdzj H MmiBd Mmd odtsh jdz ~ttOddls] dzj dis;tcjodfsly, j df s
HodGOIsj dzj dz tej 3 d a3, Cs2lss dBBO Szt yso O tosdzv o
1 OtejH Itsea® fj EMsOdseswe O, yj Mi i sMmilse O BlsO
Octcj Mdo deslss f toeslsdyOdzj dz0 thisg s dzls e P B ¢ tof

ftosctcj dw
lfr]q’:q’udzlslsis SlsC dzsdzj dedj -dzsmd shdzpatstnj € d3 M
dzj ujdedj . 10Oydjdasdisj M HJ{ tedgh)q o lszfstc Gifsf aldsdiar patf v
zsh G0 B dz02i dzfip €1 3 jteOf qwilsO (Tan,e 20flt5demC |
fsf zdzOydw (fTsdswji ity HOGIO9 )z fMilsOdetse j detslsts & w2z d
ssd twdmMitsed WOCIststed ftsodh OoOls o jtesWisdatsmls
fted SMlsjsOkesL 0? It kst d ol §totiy iflsts ipl cfsls
fMdzi Hied S sod WOSIssted (Zheng, 2022):
B Odzdz® 91 L tOMls ftod dOYUOdSlsts &O L OB dv o
mdMse ddHjShm ;d2O0 Isj dzj MdzO dBOMO
wmdhMst WOMAC tjLizdlsOl (Wkdtydsdzddi d Jd
mdMslts ddogts dO BtdEO
®wLteOL j O MEzltgjh dO MStse Odatsfls
wizd MEOCOL 59 Olsj dzdz@Q S o Odzd W S Oydw
Odeduydyj d2© 2 ddzd fsojyj Stistes dHddshsd
SHAatHi s ¢ @B fOydjdesdlsy M tMmisj sOlstesL O
90 HO BIi HJ BOLAdKLOM dZO0 Gttt M sd3j dZOBISts.
dzd dzG 90 @ O Wijdds j Md o dzd tsls C dzis @z iz & ) If ts @ iz jj cledy
dzL o Odzd TeHAD BOSIGESEDY Gl Hit. v EBjMisds j d fshd
fRgdy, B3I y Mdzij H T MisOeawdzgy dzO HJOGdeSL OIsC
o dzOHS todd 19 jAs otz SO zO dzj W Ote BOC t5dzts & d Y dac
2022). tiHESYqWwlO dz2O Isj dzj mdzts Isj ¢-dfts,
j dzj B3 delsd MO s L dzOyJ dzd 4 . JiGOBO HB E
0 dB Of % isClsol tenlz MisOo dzOO Md B ss5BOIS S C
9 0dzj , sOCO d e trk HMdrduddwy MisOIskf
jdzdlsj dzdo O dz@ WdLdujmMSO OCkdodasmls d L O
sltetst j dis d dilg dzdste O IS¢ tsdfj WedSydw d
dodedlsy ftsyijmd) (Lippi 2019) . 1 Mmi ate
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slsC dztsdzj degdVv 20 WisdzO dzO tsfylsj sOtelstetsL © Yy dzls te O dzo
fsojHjdujMCO®sIsque@did{ Vs jjL zls Olsd §tod 1 totsfdzj
AOteBOS sdzsd d YdzOls O IsjteOf dw dzO IsjL d Btsdzded o C dze
@O MlsOo detslsts L OBtdzY 9 Odzj , -"Q tedh ¢ ©dzla dhinis i tf flzis O dgldsd
foslsjLdieOdzj, OCEplROBRMpf "8 @ Hj sts dzO IstcO2 dzOIls O

4. 108/ Y[ 1RY

o[fnls; SOlstetsL OISO ftojHMIsOodzw o © ftojHdL OdE Olsj
ldzdL s jJHAO fik0O tIs §oOoydjdzasdlsy M Isse O L OB tsdzw
Cdbts ff tslsj dzyd Onldtlztse dzteflm @Is dis@qzdfmils o tslsts dd3 dzO@ x d
cOLBdteOded VW -y @els e PigPilaels 3i Hd yddz® | twjHdets OCIsd
HiftejMdoded IS dsdj ddY ftd IsjLd §Oydjdidsd. O
LO fsHBBtej d2O0 BLdds.j 2 MC O § tosc dz
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PILOT STUDY ON CHANGES IN OPG AND RANKL IN PATIENTS
WITH PROSTATE CANCER AND FIRST -TIME DIAGNOSED BONE
METASTASES
Nikola Georgie\t, Zhanet Grudeva-Popova,

Albena Botushanova, Tanya Deneva&

!Department of Clinical Oncology, Medical University of Plovdiv,
2Department of Clinical Laboratory, Medical University of Plovdiv

Abstract: Bone metastases (BM) are the most frequentplication of prostate oaer(PC)
1 the most widespread malignant disease in men. Presiatgfic antigen (PSA) is used as a marker
for the existence of the disease and the development of metastasesore predictors for the
occurrence of BM are s neededn order torefine the procedures afiagnosis and treatment of
PC. The aim of this preliminary study is simultaneously track the serum levels of key skeletal and
clinical markers osteoprotegerin (OPG), receptor activator of&NB | i \dKL)d PSA,Rnd
Gleason scorandthe performance dbone scintigraphy and SPECT/CT in PC patiemso are
being diagnosed with BM for the first timBatients with histologically confirmed PC were divided
into two groups (n=20 eacli)a control group whout BM and a group with BM, detected for the
first time. The results showed significantly higher values of PSA, OPG, and Gleason score in tt
patients with BM. No difference was found in the serum RANKL. The lack of a substantial
difference in RANKL levetd between the two groups, combined with the elevated OPG values, likely
reflects the osteoblastic nature of the bone lesions, which is typical for PC. The results support
role of the OPG/RANKL/RANK signaling pathway as a key mediator of tuboore inteactions
and its potential to serve as a biomarker for disease progression and monitoring.

Keywords: OPG, RANKL, PSA, bone metastases, prostate cancer, SPECT/CT
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l osMisOldzdY COyde@dtcchBlOdgs MM L d&zsC Oy |
By ddeisH i@ yddzO L O Ml ttls s gEEEHdsE J0izdC¢ Q OB
11 dze Otedw L OB tsdzj o@Q O3tstintlsds1O0 20 A2BBY LDPC O ddeh sted
OO (ECUSHsOIg@®2AB] sOMsOdydzd dsSoydw ftod I
®jlsomsoLd (sf) 4 dsh fwscdshisdyj d szjndgse de ds
CObts fObtsasedydz YwOSlkzted, SCStiftejmdw dzO ¢ toi
dzj sBASHdBsMiSISO s lsStedo Odzj dz0 wided RBOwS
BjlsOMsOLd, M tedkjH ftj ydL dtcOdzRawiz@019a@ReRE.0 dzj
1 5 dzOfisftetd fjlatPls dzs Y j y PISA ded Offisdficg @z ¢ Olsts  BC
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By sOMsOLdeOdzj d w©OMISj Yy dO© COtyddtsdzO d dzj GE
ftesctcj MdFv alabg élsi fta et al ., 2016) .

10 WdLddsedydsts | dgsatp iz s @Qtheies By H sHHI oy O
OCIsdo detsfyls dz0 BMlsj sB &ZOMIsdlsy d Misj s zOMIsdIsj
Mde dz0dzded Bsdzj Sdzd d ydbssSdded, MtejH Stsdlsts fd
OCIsdo Olst®tiB ZO@PNEHF RANK LY s odoe tie@idzwe dzs RANKL, j €Mt to]
Mstes@BOkzded S dzilsCd, fMmji Mei Lo O f tjyjflstcO
Oss MdBEzddtc® Is¥widOO HJWjtjdydoydvw dq O
ftod BOBE O, fosHEZYydtcOdazjsksi sdads j bsd fOdnjs.d  wfts H tofiy
ftci HBIso cOIW 9 O 9LOddBsH]j2Mlsodj Ists (05174 ig] R /
flsj ¢ zOMlstse j dzgj L Ol O. d#dzj Hs9 Ols j dzdzs i Slsdatsh j |
tedlsdyjd ¥YOoClsts, ftcjHjdvh OFIsdEdadptsigisls @3 dz@ i
i CEzdzOstedz® M yYyj Mt | dOtkzh jdd. uvEkd@stdzdls]
MotsBts)y HOO Odzj Ists dzO® W OCLtsted, Ctdlts ftetsdsj dav Is
OdzOdzMO ¢ &3 f Olstsdzse  ydets € tsfyls dets K@ disdzQ waff detOfigdg
Is -dzOstO Is i h detslsts dL fdzj Ho Odej dzO@ MjtekzdddedIlsj ded e
i 2Ot dzdzts s p262); BN edB@ivaletZah 2023
liftej¢d uyj OPG/ RANKL tfjls0, ﬂtecf Csflsded

mqmwgnm_o,:p(n_o,

Y =

dL mMdzj He Odzdw ( Radhi ka Sharma 2008 Kamiya et
2014, Okamot o, 2021; Jiang, 202 5), fs0 4 gl
BOtS jtod dqLtsddeOdts, ftd o4 yd dL o j Mmis Gz fipktflsChiidS
BiYHE BdSrddddydedlsy BOLEjted d tBLOL dZOISO dz2OR s

AKjdzZsO dzO Istsoa O ftojHOOtedlsj dzdes f teskzyoe Odzaj
dzdo O dO Cdzvs ysod MSCJ dzj BdP G Rdedfl dedf G tzePSudgintf C j t
fteso Y HOd s dzO S SHBEOTA@ T JdEcOE G IlssE, L @O { &
i HdQPyde@l s/ .

2. fouvrtRORRITULTR

vtso O jJ fddslds it IslzuaOdzJ 9 (tjlkts BWARO
HgJOG detsmisdydteOdz 1 s. 1 uq’;dzlscfls; BYRO tOLH]jdzj
Md ls §0ydj dzlsd, Csdls MO i dsgeizd O¢ dBfjls d ysd
Bsdzd dZls O s, COs Stdlsjteddlsy LO oCdz yeoOdzaj d
ZOdzd ydzOIs© HisSCEd3j dzZlsOydw dz0 § Oydj dzlso©. 1 mdusd
LO EyOmkdd, O ftsksltsd Is dO dekfﬂZiltldﬂCDd@JlSlSdhﬁGB;
] dzsoHdel6(9° tSAs 19.01.2024 G.). I1WRO MoLjdad

10 lsSCtedoOdzgj dzO CtsMmisdzd dEJ IsOMsOL d B ot
dLoel th j dzd -Bfj dz9 19 Gdzc d34lS(deJdZHwaISfr]wTSdZOISSO(MD’P)BW
fteso jHjdzd dzO Of OteOIls Sy mbi a I ntevo 6 (Si e
ddmMSjdzi eed2ded SCdzd BOsBsted M odMBSCO tojL sdz® y

9 Cdzs yo O § fls OdzH Otsls dzd-b df domes O G35 Bis dzO L @y dvizlod et O
SPECTCT . Il Hjdw dz20 dez C dzj Otedes BJHIyddzm S slsts duL
9jdesL 2O St o, fteiHd ftoddzOcOdzj ss dz0 ©OH W O
Ml RtcOdzj dz M OLO©O2Cd YHARBHYO OC GBJOAzZGC ) Is too OL Tsojddf
ftoJ | steldOd IsfjtcsdL o sHdIs§ dzw . 4 oz BdzOO € tsdzyj dzlst
st HY dzj dzO -judim jdid3] a3 @O dzdL ( EL I SA) By SBH, 0]
sfted Hjdzj dzd O OolstsdBOIdu) dz qizdetsdztse  yd dz O dzO d
1 sdzz yd ded Is § H O dzdz® dzcp V¥ A @ jiVhiAOdfianyf 6 U Isj Mls,
sleso OO d2O0 Ctedlbjteddlsiy L O dzstc 30 dzdaei |tkO L I jto
stste ] ZOydodzgded W Is OdzgOdzdL iy HE OPG, RANKL, P
Spearman rank correlation coefficientf t6 j H 8 d 1© dyzistfc@m dzsls s tcOL ft6j H J
tiLkzdizkOkdlsy MO ftjHmMisOs jdd ¢Olts mean N SEM,
< 0.05.
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dtcj HdZOIO 9 LtcOMls dzO Ctsdzlstets dzdzOls O ctolzf O dzj
(71.35 N 1.R861.6p.9 Ofig/O5 )7.4 .v2Pls O dzts o df remizg ) )Y & ol [ ] 2
ZO0 OPG ftd fOydjdsdlsy f dsosslsStwdlsd sf (p<O0
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i sldatsh jdzd j sts OPG/ RANKL @ HfjsS thd o daq¥ GifSCRaps)des
McOodzjdedj M ckzfOl®H/ Bj0. 85 p<(005).2184 Nec 0, 08
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lted §Oydjdasdlsy M -gdff siEips Edssipud) ~ddsjte Ofyts) ¥ dzO
Stz slsts fted CtWddRssdzdlsy p< 0. 01 (

viisOdztso d r o34 Yd ddoOlsO dz0 PSA f tsdztsy dlsj dzc
Gl eason score (r= +0.59, p=0.001) d OPG/ RAI
sca e dqa&Oh | Hodtsydls] zddo ¢ttt ZOydtsddzO L Os dmd d3
Mi slsdetsh jdzd j Iss( OP G+ RANKL p<0.01). J1iftwicd yd
LO yYyvw z0OO CtatttlsO, OdOdzdLi Is 5 ctekzfd dzj tOL
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4. T RHSULHRC(

ltejHdh dzd fteskzyes Odzedy MO dLMmdzj Ho Odzd HJOG dz
Mitkzdkdd KOs jttd dO Cthmisddy ®&jlOBtddLi && ftoc
BsdBj dzs© dzf MO dHjdsdWdydteodd Y Mmdakj B@igE @d
Bisdzj Mls. 1 OfstceE 68 Ot @ls fndzmlso © MsYOIs, Ud Mmdce dzOc
YyJ dzstcOdzj dz i3 HJ Olstste dz0 oL OddiBsHj2AMIsadilsts d3j )+
tOLGEdzZj yHOI CObB lsjdydoOddd Bkt jted L O
sjtcOf jolsdydzdy tslseotsts.

140



1 Blstswh sists ftojHo OtedlIlsj dzdets fteszyeo Odzj, ftetso |
sf, HdOcdsmMisdydteOded yttjL StMmisdzd mMyddksdctoW d
9 dz2do OO dz0 SCdzg ytseod Sdzddeduyded d Bdtssddzdyded
COtWOdgs O detstf Isd BOdzdzO Istsydetsfnls dz0 tjL zdzlsOIlsdls g,
ftotso j Y HOMz] Ists dz0 dzlzC dzj Otedets 3 Hd yd € qfdz@ ]y jindd
sWwih dzOlIsO oL Oddsotel LECO o twWOdedzdlsj JjlsOfd dzO L OB

ViNlsOdzts o j-alzpls O Of cC sdzy j BB O Yderc L@ Is ® dz0 f O+
MtcOoadzj dzdd M IkjLd BJL sf ftlsoi tey HOof tHHBEOAABJO It
fMtej HdzOIs O PSS datsdp®y daisf dgdztS Of f ted § Oydj desd f f ¢
CsMmisdzed BLeOBEOaEi 6 eti atla ,et2Rdldz ES Qde e ffH J
ftcOctso O MBBAUMgs MOy Ists L dzdOyd dss Ctstej dzdte @ fy
SPECT/ CT (de Leiris et al., 2020).

{Mejd bse O Mj kipkGdtfedsok®yddirbPilsOlsdydzd
Cojstlsoff e HO2 O, yYj otdNsTCOEO®@ dyisyHlE ddf 20 L dztsC ©
ftowCts Mol oL OO ) d3j sOMisOIsduydedy §slsj deydOdz d

1dd EfmMsOdsednad, Ui ftd §OydpdBEsis @RGS
Cjlts jHinEBO® &zO HOddd s RBysg hldfh. kizfoeltPdad ROLEH O dz
Siampanopoulou et al., 2016Jzts dg¥ dZOh j teOL dzd ydw BRANKL] © & jizkdad |
Ml slke jlsMlsa © dz20 Kemé g a § tets rsuseh @dzdive (A RP BB dz, J U
L dzOud a3 ttisd HIJA IsC sfisdzd o34 s Ofls P Odzdzd Isff tc ¢ Is 28 Ty dzfs oz
RANKL d fi slsdesh jdzdjlsts O OPG/ RANKL fO-oftyts o
sBh d Miss2datsMisd dz® RANRachnef201P) f O Q§ Pdzf L B gzff 1 T
(Julie etal., 2001 Jung2003)d dzd ® OP G/ RANKL Rathsedatsiho)) dzdyf jtasfts te((
sdS sdzse d yded L OB\figy o Ofddd ® dztdip dsmfdzd ud M sisdash §
odMmtsCts ftod fOYdjddsdlsy f sf ittt ks IsjL
ftetslzyo(®yzef | i k20eltQ @aldlsj HOdzded Gtoj HY SdZOE Ol o
e OCydw dz0 fwsodh j dzOlf @ d € 53y sz ls OB ¢ p dizts fflsc 5y J
fiosHES QP E, =20sts ddzn B dtcO oL ORBENRANKE dI3 sl dzjj
9 jtesWisdzs Mol toL Odets ) tMisj sB dzZOMisdedw Isd {fF alzDg ¢ ds
a | 2014;Baldessari et al., 2023)

visOdEB ] YL dlsde dd Sttej zOy(dsdzdzd P S @EPiG] d3t
Gl e assoediOP G/ RANKE&Isdztsh j dzd j 1939, e aSsConS Bs@dofmda® Is dzts b j «
OPG/ RANKIL ,90dzdHdzd L O yw dzOlO CtntielO, dzts  dzj
9LOdMmse toi L ©lH jdgigdgdHldz) f ¢ 0L Olsj dzd . vso O ftojHT
nOtOSIsjteded LO 1s, des dzgf MO dtedydLrdzd ftejnHdSls
Md Hidyd d dzO BftejHjdzjded BEteOded yj dedvw o dzOf te
d dzd f MOdzjaOw df @dzj) o1 o otcj d3d Ists.

1T LteOMlslsO dzO®@ fOydjdalsdlsy dzj § ¢ O LRSI
B lsOMsOLd, Stsjbts ftojHY s8dZOE O, i B Jtsrdd@3diwdsdds
ftoescdtsmisdyded WOCIktsted sls Hj BsecteO¥MSdlsj ROKLOC

51608 5YRTY

1 OfMisswh slsts f  dzslsdets ftotskzyo Odzjy HJ d3ts dafyls tod to
C tsfylsiggdls OME@OY L dzGad thtsS df sMistsR Sz fmisd51 ez®sond s ¢
OPG/ RANKINtOo dzj dzdj M fOydjdelsd BjL B lsOMlsOIs(
cOL dzd € O de@® Ao 2 Hoe jIsj ctelkzfd, Mmi yjlso@dG
9 jlesWisdes tSlstcOL WO O tsMisjtsedzOMmisdady R OtOCIsjtc o
COoteyddzsd. t jLEzdzsOIsdls] § t5H SOPJGH RIA Nkt dRBAMSKAAD Lz 4y
BB HJ Olstste  dz0 ts fjdstolEgtdstgdzts o L O d3tsH § 2 fylseo d W d oi L dst
fslsjdydOodjd BdsBOSjte LO fttsctej Mgy tsen tEddg(]
Hisf ] dzdzd Isj dzdzd dLMdzj Ho Odedw M BedziH dL wmdzw 9 Od
fejHndSlststed LO sf ftd fOydjdisd fm 1s.
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CONTEMPORARY NON -INVASIVE ASSESSMENT OF METABOLIC -
ASSOCIATED STEATOTIC LIVER DISEASE (MASLD)
St ef an GiAavadihindonov 3 Desislav Stanchel?
1Second Department of Internal Diseases, Section of Gastroenterology,
Medical University of Plovdiv
2UMHAT A Eur o ho,Plpvdiv al o
SUMHAT iKaspel ao, Plovdiyv

Abstract: Metabolic dysfunctiohassociated steatotic liver disease (MASLD) represents the
most common chronic liver condition and is associated with the increasing global prevalence
metabolic syndrome and insulin resistance. Contemporary trends in diagnostiisasity favor
norrinvasive methods over liver biopsy with histological evaluation. Over the years, numerou
serum biomarkers and imaging techniques have been introduced that crucially aid in establishi
the diagnosis. The triglyceridglucose index (T index) was initially validated as a marker of
insulin resistancehowever, recent clinical studies suggest a possible association between the Ty
index and MASLD as well. Regarding namvasive imaging methods supporting this diagnosis,
attenuation imagig (ATI) is considered a promising technique, demonstrating diagnostic
performance comparable even to liver biopsy. The analysis of data from our clinical study suppotr
the hypothesis that the TyG index shows a significant association with MASLD, andTthat
outperforms conventional ultrasound (US) in the detection of hepatic steatosis.

Keywords: Attenuation imaging, Insulin resistance, Metabolic dysfunetissociated
steatotidiver disease, Triglyceridglucose index
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ASSISTED REPRODUCTION AND BREAST CANCER 1 CLINICAL
RELEVANCE AND ROLE OF MODERN IMAGING DIAGNOSTICS
Antoniya Pachelievd, Katya Doykova'?, Anna Vasilskal+?
Department of Diagnostic Imaging,UMHAT fiKaspelad, Plovdiv
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Medical University of Plovdiv

Abstract: In recentdecadesherehasbeena significantincreasean infertility in women.At
the sametime the number of women undergoing assistedreproduction, including in vitro
fertilization, is increasingwhich providesan opportunityfor couplewith reproductiveproblems.
Despitethe proveneffectivenessf IVF, thehormonalstimulantsusedfor procedurgaiseanumber
of questionsabouttheir potentialeffectsonw 0 m a heélth,includingtherisk of developingoreast
cancer.Theresultsfrom the studiesare contradictory.Most do not showa significantincreasen
risk butin certainsubgroupgwomenwith family history of breastcanceradvancedeproductive
ageor long-termtreatmentwvith hormonaldrugs)a possibleassociations obsened.n view of this,
the assessmentf individual oncologicalrisk before startingin vitro therapyis essential.The
determinatiorof basicrisk factorsallows the constructionof a personalizedisk profile. Suchan
approachwill allow for assessmemf the condition before and after therapy,as well as early
detectionof changeselatedto hormonalstimulation. Theaim of the publicationis to summarisehe
dataon the associatiorbetweenin vitro proceduresndtherisk of breastcanceremphasizinghe
needfor andindividual approachandlong-termfollow-up of womenwho haveundergonéART.

Keywords: Breast cancer, breast imaging, in vitro fertilization (IVF), assisted reproductive

technology (ART)
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CHALLENGES IN THE MANAGEMENT OF ARTERIAL
HYPERTENSION IN GERIATRIC PATIENTS IN PRIMARY CARE
Nevena Ivanova
Department of Urology and General Medicine,
Medical University of Plovdiv
MHAT iSveta Karidado, Pl ovdi
Department of Internal Medicine, Social Medicine, General Medicine,
Physical and Rehabilitation Medicine, and Disaster Medicing
Faculty of Medicine, Burgas State University

Abstract: Arterial hypertension is one of the most prevalent chronic diseases among olde
patients andepresents a leading risk factor for cardiovascular and cerebrovascular events. |
prevalence increases significantly with age, with more than 60% of individuals over 60 year
affected, while in Bulgari a, t he Managemenat ofo n |
hypertension in the geriatric population within primary care is challenging due to multiple
comorbidities, reduced physiological reserve, cognitive and sensory impairments, and freque
polyphar macy. Cont empor ar ieanrSedety minGamlidiayy (ESQ) s
emphasize the need for a personalized therapeutic approach in which functional status and fra
outweigh chronological age, and treatment goals are adapted according to patient tolerance. T
main challenges include detdnimg appropriate blood pressure targets, the risk of hypotension and
falls, drug interactions, therapeutic inertia, and difficulties with treatment adherence. The conce
of deprescribing is gaining importance in patients with limited functional capacdy increased
risk of adverse effects. The role of the general practitioner is crucial, involving individualized
treatment, monitoring, and coordination of care. A personalized and multidisciplinary approach ce
significantly improve the safety and qugldof management in this vulnerable population.

Keywords: hypertension, elevated blood pressure, general practitioner, primary care
guidelines for the management
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MULTIMORBIDITY AND DRUGiIDRUG INTERACTIONS IN PATIENTS
WITH ARTERIAL HYPERTENSION IN GENERAL PRACTICE
Nevena Ivanova
Department of Urology and General Medicine,
Medical University of Plovdiv

MHAT AiSveta Karidado, Pl ovdi
Department of Internal Medicine, S
Physical and Rehabilitation Medi
FaculMeydiocBiunregas State Univers

Abstract: Arterial hypertension is frequently accompanied by multiple chronic conditions
such as type 2 diabetes, dyslipidaemia, chronic kidney disease and chronic obstructive pulmon
disease, which considerably complie patient management. Multimorbidity increases the
likelihood of polypharmacy, driglrug interactions and adverse reactions, making therapeutic
decisions in primary care particularly challenging. Older patients face additional risks due to ag
related plgsiological changes, reduced drug clearance and increased sensitivity to antihypertensi
therapy. Common clinically relevant interactions include combinations between antihypertensiv
and antidiabetic medications, neteroidal antinflammatory drugs (N&IDs) with angiotensin
converting enzyme inhibitors (ACE inhibitorsghgiotensin Il receptor blockers (ARB) and
di ur et i c s ,-bloekers witle brdnchaitators iohronic obstructive pulmonary disease
(COPD). These interactions may lead to renaldimpent, hypotension, electrolyte disturbances or
masking of hypoglycaemia. The general practitioner plays a central role in managing these ris
through regular medication review, use of electronic interaatfgtking tools, careful monitoring
of renal finction and individualising therapy according to functional status and comorbidities.
Effective coordination between specialists and patient education are essential to prevent fragmen
care and unnecessary medication burden.

Keywords: hypertension, elevad blood pressure, general practitioner, primary care,
guidelines for the management
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etal, 2015 . 1] tcaff wdFQef@zMC O fodish j Cdzs ysodwils Mmj
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Abstract: Colorectal surgery has shown continuous progress in recent decades. Ke
moments were the introduction of laparoscopic surgeries in the 1990s and the subseque
introduction of robotic technologies. On the other hand, colon and rectal carcinoma remains at
high frequency in terms of newly diagnosed diseases and number of surgical intervention
According to literature data for Bulgaria in 2023, over 3000 new cases were diagnosed and o\
5000 surgeries were performed for this pathology. While the routmefusparoscopy as a first
choice method is increasingly preferred by surgeons, the question of the place afssisiad
surgery in colorectal pathology remains debatable. The aim of our study is to analyze the me
factors influencing the decision thoose an operative technique and compare our initial results
from robotic colorectal surgery. We reviewed and analyzed the medical records of patients wi
colorectal surgeries performed over arh@nth period in the Surgical Unit of MHAT Uni Hospital
T Panagyurishte. During this time period, 112 colorectal surgeries were performed for oncologic:
diseases (minimally invasive and conventional). Of these, we used a laparoscopic approach in 7
of the cases and 12% robotic (minimally invasive) ones. Basemiomitial experience with the
applicability of robotic surgery in colorectal pathology, we believe that it is completely
oncologically sound and safe for patients.

Keywords: colorectal carcinoma, laparoscopic colorectal surgeries, robotic surgery
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LAPAROSCOPIC VERSUSROBOTIC CHOLECYSTECTOMY i
INITIAL ANALYSES

Boyko AtanasoV-?3, Yordanka Yordanova3, Nikolay Nikolov?,

Nikola Kovachew4, Chavdar Atanasov, Darin AtanasoV,

Anton Todorov?!, Vanesa Petrov4, Kaloyan Bahchevano¥
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Surgery, Faculty of Medicine, Medical University of Plovdiv
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Abstract: Cholecystectomy remains one of the most frequently performed procedures ir
abdominal surgery. According to literature data for Bulgaria in 2023, 6680 operations wer:
performed for cholelithiasis and/or cholecystitis. However, there is a lack of stdtisties country
regarding the applicability of minimally invasive procedures (laparoscopic andassisted) in the
treatment of this disease. Proposed in the 1990s, laparoscopic surgery has established itself as
gold standard for surgical removal tie gallbladder. A number of studies have proven the
advantages of this minimally invasive procedure over the open one. The development of surgic
technologies has led to the introduction of robotic surgery in order to minimize tissue trauma ar
improvesurgical results. The question of the advantages of this technique over laparoscopic remal
debatable. The aim of our study is to analyze the initial results of-esis@dted cholecystectomy
and compare them with the classical one in terms of duratidgheo$urgical intervention, pain,
hospital stay and complications. The medical records of patients with cholecystectomies perform
over a period of 1 year in the Surgical Unit of MHAT Uni HospitaPanagyurishte were
retrospectively reviewed and analyz&liring this time period, 49 procedures were performed in
cases of acute and chronic cholecystitis. Robotic approaches were used in 8.2% of cas
Complicated forms of the disease were identified in 38.8% of the entire group of patients. There
no consasus in the literature regarding the superiority of redxsisted surgery in cases of
cholecystectomy. Our initial data support the thesis of the lack of advantages of roboti
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cholecystectomy in terms of operating time, complications and hospital stapldb necessary to
take into account the financial factor, as robotic surgery is significantly more expensive.
Keywords: laparoscopic cholecystectomy, robotic cholecystectomy, calculous cholecystitis
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UNILATERAL VOCAL FOLD PARALYSIS AS THE FIRST
MANIFESTATION OF THYROID CARCINOMA: A CLINICAL CASE
AND REVIEW OF OTHER POTENTIAL ETIOLOGIES
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Abstract: Unilateralvocalfold paralysifUVFP) representtheimmobility of onetruevocal
fold asaresultof disruptedinnervationi alesionof theipsilateralrecurreniaryngealnerve.Most
often,UVFPis aconsequencef diseasesr surgicalinterventionsgnvolving the thyroid gland,but
may alsoresultfrom awide rangeof otheretiologicalfactors.In additionto dysphoniathe clinical
consequencesf UVFP frequentlyinclude an impaired coughreflex, dysphagiaand aspiration,
particularly of liquids. The presentreportdescribes clinical caseof an 83-yearold womanwith
tenryear history of progressivedysphonia,in whom paralysisof the right true vocal fold was
identified, causedby thyroid carcinomawith tracheal compressionand stenosis.During the
diagnostic process,flexible nasolaryngoscopyultrasound examination of the thyroid gland
accompaniethy fine-needleaspiratiorbiopsy,andcomputedomographyof the neckfrom theskull
baseto the superiormediastinumwere performed.The patientunderwentinjection laryngoplasty
with adiposdissueto satidy herdesirefor improvedvoicefor communicatiorandfor protectionof
the lower airway, while beingreferredfor etiologicaltreatmentThe purposeof the presentarticle
is to emphasizehe needfor a thoroughdiagnosticprocesswith systemicanalysisof the possible
etiologicalcause®f UVFP, aswell asto highlight the necessityof symptomatidreatmentailored
tothep a t i prefeteiceandquality of life until definitive etiologicaltreatmenis achieved.
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CARDIOVASCULAR MANIFESTATIONS IN A PATIENT WITH
ADVANCED HIV INFECTION AND SYPHILIS: A CLINICAL CASE
Petar VasileV?, Antonina Dineval, lvan Baltadzhiev*?, Mariyana Stoycheva
Clinic of Infectious Diseases and Parasitology,
UMHAT fSt. Georg® Plovdiv
2Department of Infectious Diseases, Parasitology and Tropical Medicine,
Medical Faculty, Medical University of Plovdiv
3Department of Science and Researchedical University of Plovdiv

Abstract: HIV infection continuedo represent significantglobal public-healthchallenge,
with cardiovasculadiseaseqCVD) emergingin recentyearsas a leading causeof increased
morhidity and mortality among peopleliving with HIV (PLWH). The presentedclinical case
concernsa patientwith late-diagnosedadvancedHIV infection (AIDS), accompaniedby syphilis
and a bacterial superinfection.Over the courseof the disease,the patient developedvenous
thrombosisandevidenceof a prior myocardialinfarction, reflectinga combinedeffect of immune
and vascular dysregulation. The main mechanismsthrough which chronic inflammation,
antiretroviraltherapy,andmetabolicdisturbanceincreag CVD risk arediscussedTheimportance
of timely initiation of ART, the application of a multidisciplinary approach,and annual
cardiovascularisk assessmentsingthe SCORE2systemis emphasizedThis casehighlightsthe
needfor careful monitoring of HIV -positive patients,particularly in the presenceof cutaneous,
vascular, or neurological manifestationsthat may serve as early indicators of advanced
immunodeficiencyand vascularcomplications.Early recognitionand treatmentof concomitant
infectionsandrisk factorsareessentiafor improving prognosisandquality of life in thisvulnerable
patientpopulation.

Keywords: HIV infection; syphilis; cardiovascular diseases; phlebothrombosis;
antiretroviral therapy
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OueHka Ha pucka ot CVD npe3 cneggawmte 10 roanHm

Pasrnepaitte mogudukauusa Ha APT (aHTupeTpoBupycHa Tepanus)
3ApaBOCOBHO XpaHEeHe M Ha4MH Ha XMBOT Ha BCUYKM NnLa
npu 10-roanwen puck ot CVD = 10%
TioTioHoNyWweHe — Wnentudbuumpare Ha Knio4oBu MoAUdULIMPYEMN PUCKOBH thaKTopu
KpbBHO HansraHe Koarynauusa KpbBHa 3axap Nvnuam
) ! |} 1}
Me‘;:;?zz;“(’;:g:ﬁ:z“"e MeaukaMeHTO3HO neveHune n M MeankameHTO3HO
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‘:m:Hg {ocobeto ako 10- MHOFO BUCOK/BUCOK PUCK OT ST HISRUKAMEREN [Aunaber) unu 10-roauniueH
FORMHMSAT puck ot CVD > CVD puck ot CVD = 10%
10%) !
g [} = ] Uen BropuuHa Bucok pck
Uen Llen npeBeHUMA WK
CAH < 130 mmHg Llen - Henpunoxumo HbAlc 6.5-7.0% 'jw“;’: °°°°°
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DA . g 1 1 LoL-C <14 (55) <1.8(70)
Neyenme Neyenne c non-HDL-C | <2.2(85) <256(100)
ACEi unu ARB + CCB unm + aueruncanmumnosa ‘ JNleyenwne !
ANYPETHK KkucenuHa 75-150 mg? Nleyenve
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POINT SHEAR WAVE ELASTOGRAPHY /pSWE/ IN PATIENTS WITH
CHRONIC KIDNEY DISEASE
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Abstract: Chronic kidney disease / CKD / is a global problem due foéteasing incidence,
progressive course and the need for organ replacement therapy in the termindllstagse of
various methods for diagnosing CKD is of utmost importance for its treatment and proBeaosiks.
core biopsy is the gold standard in thedy of patients with kidney diseatftrasound elastography
is a noninvasive method that finds its application in the set of studies by measuring the density «
renal tissue.

Keywords: chronic kidney disease, shear wave point elastography, renaliopsy b
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SIDEDNESS ANDIMMUNE RESPONSE IN COLORECTAL CANCER
Yanislav lliev?, Vladimir Andonov 23, Elena Poryazova?®
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Abstract: Colorectal cancer is wortkading health problem. For 2020 it is third in
morbidity, but second in mortality. There are clinical and molecular differences in left sided an
right sided colorectal tumors. Sidedness is important prognostic factor. The dscoue (IS), a
standardized quantitative tool measuring the density of CD3+ and CD8+ T lymphocytes in the tum
core and invasive margin. The purpose of this study is to investigate relationship between imun
cell infiltration, measured as Immunoscore aittedness. Thirtfive patients with colon cancer are
included. All of them underwent radical surgery. Additionally, are collected data for age, gender ar
TNM staging. Immunoscore analysis was done on tumor samples. Results show difference
Immunoscoren left and right sided tumors. We can hypothesize that one of reasons for differenc
in prognosis and survival in left and right sided tumors is due to differences in local immunity an
immune cell infiltration.

Keywords: Immunoscore, Colorectal Canc@rognosis
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NECROTIZING FASCIITIS OF THE FACE AND NECK 1T A CASE
REPORT
Nikolay Pavlovt? Maria Chonova?
Department of Dertal, Oral and Maxillofacial Surgery,
Faculty of Dental Medicine, Medical University of Plovdiv
2Clinic of Maxillofacial Surgery, UMHAT "St. George" 1 Plovdiv

Abstract: Necrotizing fasciitis, also known asthe i f |-eatingd i s e & s eate but
extremelysevereandrapidly spreadingnfectionof monc or polybacteriabrigin. Studiesshowan
incidenceof 4 caseper1,000,00people( 0 . 0 OrtiEenaxillofacialregion,thediseaseccurs
lessfrequently than in other areasof the body such as the perineumand limbs. Although not
widespreadnecrotizingfasciitis is of significant concerndue to its high mortality rate and the
frequentdiagnosticerrorsassociatedvith it. Despiteinitially affectingonly thesubcutaneousssue
andfascia,delayedor inadequatéreatmenteadsto necrosif the skinandmusclesaswell, dueto
thrombosisof the blood vesselsThe authorspresenta caseof necrotizingfasciitis involving the
facial, oral, andcervicalspacesgdescribingthe treatmentarriedout, which resultedin a favorable
outcomefor the patient. Timely diagnosisand rapid interventionare the mostimportantfactors
determiningpatientprognosisAdequateandsufficiently extensivesurgicaldebridemenbf necrotic
tissues,along with broadspectrum antibiotic therapy to control the infection, are of critical
importance.

Keywords: necrotizing fasciitis, tissue necrositebridement, broadpectrum antibiotics
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TREATMENT OF BASAL CELL CARCINOMA WITH SURGICAL
RECONSTRUCTION
Nikolay Pavlov'?, Vanya Ruzhinova
IClinic of Maxillofacial Surgery, UMHAT "St. George" T Plovdiv
2Department of Dental, Oral and Maxillofacial Surgery,
Faculty of Dental Medicine, Medical University of Plovdiv

Abstract: Basal cell carcinoma is a nanalignant tumour of the skin and it is the most
common type of carcinoma worldwide. This article presents a clinical case of a basal cell carcinom
The patientis a 79year old male, in adequate general condition, with facial asymmetry and a
formation in the left parotid (preauricular) area. The forrmati® oval in shape with a soft
consistency, suspected to be a tumour formafisratment included surgical excision of the
formation and reconstruction of the surrounding tissues under general anesthesia.

Keywords: basal cell carcinoma, plastieconstruction, surgical treatment
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NEUROFIBROMATOSIS TYPE 1 (RECKLINGHAUSEN 'S DISEASE)
Nikolay Pavlovt?, Vili Traykova-Karadzhova!
Department of Dental, Oral and Maxillofacial Surgery,
Faculty of Dental Medicine, Medical University of Plovdiv
2Clinic of Maxillofacial Surgery, UMHAT "St. George" 1 Plovdiv

Abstract: Neurofibromatosis (NF) is a neurocutaneous syndrome characterized by th
development of tumors of the central or peripheral nervous system including the brain, spinal cot
organs, skin, and bones. Neurofibromatosis (NF) is not a single disorder. Thérearg/pes of
NF: NF1 accounting for 96% of all cases, NF2 in 3%, and schwannomatosis (SWN) in <1%
Neurofibromatosis type 1 (NF1) is a multisystem genetic disease that is typically associated wi
cutaneous, neurological, and orthopedic manifestathdRs.is one of the most common autosomal
dominant conditions of the nervous system, with a high degree of variability in the clinical
presentation, which can include multiple neoplasms, as well as cutaneous, vascular, bone, :
cognitive featuresSome of hese manifestations overlap with other genetic conditions. Accurate
diagnosis of NF1 is important for individualizing clinical care and genetic counseling.

Keywords: neurofibromatosis, nervous systemepplasmsgenetic conditions, skin, bones
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TWO CAVIITONES PROBREW®LI NI CAL CASE
PERI CARDI AL AND PLEURAL EFFUS
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Clinic of Cardiology, UMHAT fSt. Georg® Plovdiv
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Abstract: A Clinical Case of Pleuropericarditis Associated with Chlamydia pneumoniae
This clinical case describes a-y8arold patient admitted with complaints of fatigue, chest
heaviness, and severe malaise, accompanied by pericardial and pleural effusion8, as we
laboratory evidence of anemia, inflammation, and electrolyte imbalance. After repeatel
hospitalizations and exclusion of tuberculous and autoimmune etiologies, serology revealed
positive result for Chlamydia pneumoniae. This represents a rare ofagkeuropericarditis
associated with this obligate intracellular bacterium, which typically causes atypical respirator
infections. Treatment with doxycycline led to clinical improvement and resolution of symptoms
The report highlights the importance @dmprehensive diagnostic evaluation in cases of complex
serositis.

Keywords: PleuropericarditisChlamydia pneumoniaétypical Infection Serositis
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CT ASSESSMENT OF HEPATIC DUCT STENT COMPLICATIONS 1
NORMAL POST-STENT CHANGES VS ABNORMAL FINDINGS
Ketrina Pashaj'?, Katya Doykoval?, Margarita Vlaykova'? SaraSariyan'?
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Abstract: Biliary stenting is performed for both benign andlignant obstructions to restore
and maintain bile duct patency and to ensure effective biliary drainage. Despite its therapeu
benefits, the procedure carries a risk of early and late complications. The aim of this article is
present current evideaon the role of computed tomography (CT) in the evaluation of biliary stents,
with emphasis on differentiating normal postprocedural findings from characteristic imaging
features of stentelated complications.

Keywords: biliary obstruction, biliary stepntcomputed tomography (CT), normal post
stenting changes, complications
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BEYOND THE BIOPSY: MRI BIOMARKERS REVEAL THE
AGGRESSIVENESS OF BREAST CANCER
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Abstract: Breast cancer is divided into several molecular subtypes according to hormone
and HER2 status: luminal A, luminal B positive amehative, HERz2nriched and triplaegative.
Each of these subgroups is distinguished by distinct biological characteristics, therapeut
approaches, and prognoses. Despite standardized behavior, even within the same moleci
subgroup, we encounter diverg responses to therapy. Breast magnetic resonance imaging (MRI
is an invaluable tool in modern medicine, providing information that is not possible to obtain from
a breast biopsy. The method enables precise evaluation of parameters such as size, spr
peritumoral edema, enhancement and necrosis. This allows for a more comprehensive assesstr
of the higher biological activity of malignant tumors. In the context of personalized medicine, this
can lead to a patiemwentered approach with special attentio the individual characteristics of the
patient and the tumor in order to achieve better therapeutic results. In conclusicdeiit
biomarkers provide insight into tumor aggressiveness beyond conventional histology an
immunohistochemistry of breasancer.

Keywords: Magnetic resonance imagingiomarkersBreast canceBreast biopsy

1. INTRODUCTION

Breastcanceris the mostcommonmalignantneoplasmin women.Over 2.3 million new
casesarediagnoseceachyear.lt is theleadingcauseof cancerdeathin womenworldwidewith over
666,103deathgInternationalAgencyfor Researclon Cancer2022).

Breastcancelis categorizednto five mainmolecularsubtypestuminal A, luminal B HER2
positive,luminal B HER2negative HER2-enriched andtriple-negative,basedn geneexpression
andhormonereceptorstatus(ER, PR, andHER?2). Thesesubtypediffer in their geneticmakeup,
clinical outcomesand responseo treatment.Luminal A and luminal B subtypesare driven by
hormonereceptorswhile HER2-enrichedtumorsoverexprestheHER2 protein,andtriple-negative
tumorslack expressiorof all threereceptordGrimm & Mazurowski 2020.

Understandingoreastcancer'shiological diversity, both betweenand within subtypes,is
crucialfor personalizednedicire becauset directly influencestreatmentesponseprognosisand
the developmentof resistanceldentifying distinct subtypeswith unique geneticand molecular
featuresallows for the selectionof targetedtherapiessuchas endocrinetherapyfor lumind A,
which canalsobe part of the luminal B treatment.Chemotherapys usedin patientswith HER2
tumors, luminal B and triple-negative disease.Researchinghis heterogeneityis also key to

217



developingnew therapeuticstrategiesand biomarkersfor predicing recurrenceand improving
patientoutcomegGoldhirsch et al., 20)1
A breast biopsy provides limited information concerning only the histological and
immunohistological type of malignant tumors. Moreover, the current literature identifies
deficiencies in histological analysis related to the limited quantity of biopsy material,
methodological errors, and the inexperience of pathologists, resulting in inaccurate outcome
including falsepositive and falseegative results, and misinterpreted resi@isinnet al, 2023)
Magneticresonancémaging (MRI) providesfunctionaland quantitativedatathat extends
beyondthe scopeof traditionalimagingmethodsThis enablesa morecomprehensivevaluationof
tumorbiology andprognosislt is utilized to investigateadditionalmarkersof tumoraggressiveness
in breastcancercapableof providing detailedinsightsregardinga tumor'svascularitycellularity,
and metabolic activity. Thesefactors have beendemonstratedo correlatewith its aggressive
potental, thusfacilitating treatmentecisionsandenhancingoersonalizednedicine(Dietzel et al,
2022.

2. OBJECTIVE

The objectiveof this paperis to introduceMRI-derivedbiomarkerghatprovideinsightinto
tumor aggressiveness beyond that achievable using conventional histology and
immunohistochemistrpf breastcancer.The aforementionediomarkersencompass wide range
of characteristicsincluding but not limited to: morphologicalcharacteristicsperitumoraledema,
rim enhancementgertral necrosis,adjacentvesselsign, apparentdiffusion coefficient (ADC)
values.

3. DICSUSSION

The morphologicalcharacteristicsnclude the shapeof the tumor (round, oval, lobulated,
irregular),the marginsof the masg(smooth,irregular,spiculatedandcontrastenhancemer(mass,
nortmass and focus). While spiculated and irregular massesare gererally associatedwith
malignancy jt shouldbe notedthatsomeneoplasmssuchasmucinoustumors,may presentvith a
roundshape(fig. 1).

Figure 1. T1-weighted image with ~ Figure 2. T2-weighted image of a 4jearold
contrast enhancement of breast MRl of a6  woman with invasive ductal cancer, triple

yearold woman withinvasive ductal cancer, negative, in her left breast with diffuse
HER2-positive, in her right breast with peritumoral edema, as well as prepectora
spiculated margins. edema.

Edemais characterizedy high signal intensity on T2-weightedimages.Concerningthe
breastthe following typesof edemacanbe distinguishedperitumoraledemaprepectorakdema
and subcutaneousdema Edemahasbeendemonstratedo be associatd with malignantlesions
with positive predictivevaluesof 80.9% and negativepredictivevaluesof 53.3% (Baltzeret al,
2010. Furthermorethe presencef prepectorahndsubcutaneousdemahasbeenassociatedvith
increasedumoraggressivenegt/ematsu, 2015Xig. 2).
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Rim enhancement is characterized by an increased accumulation of contrast agent in 1
periphery of the lesiorelativeto the center. This is frequently attributable to central necrosis within
the tumor lesion, which does nehhanceand is visualized aa hypointense centefig. 3). This
phenomenon has been observed in aggressive forms of carcinomas, with a particular emphasis
those of the tripleegative variety. The correlation between central necrosis and malignancy i
substantiated with a specitiz of 96.1% and positive predictive values of 78.8Ptefzel et al,

2022 Dietzelet al, 2010.

-

Figure 3. T1-weightedimagewith Figure 4. Subtractiorscaleimagefrom MRI
contrastenhancemerftom MRI of a52-year  of a56-yearold womanwith invasiveductal
old womanwith invasiveductalcancertriple- cancertriple-negativejn herright breastwith
negativejn herright breastwith rim adjacentessekign.
enhancemerdandcentralnecrosis.

The adjacent vessel signeigaluated on postontrast images and represents a vessel that can
be followed directly towards the tumdid. 4). It serves as a valuable indicator for assessing the
invasiveness of malignancies, a characteristic that distinguishes it from ductal werémaitu
(DCIS) (Dietzelet al, 2010)

Malignantlesionsalsotypically showrestricteddiffusion dueto their high cellularity. Onthe
apparentiffusion coefficient(ADC) map a value can be measuredo qualify a lesionaslower
ADC valueshavebeenshownto correlatewith a higherchanceof malignancy(Baltzeret al, 2020
(fig. 5).

In the currentliterature,cut-off ADC valuesarereportedto rangearoundl . 2 1 Imin®s |
for lesion characterizatior(Tan et al, 2014). Furthermore, it has been demonstrated that lower
values are indicative of greater tumor aggressiveness.

Figure 5. Diffusion-weightedimageandADC mapof the samepatientshownin fig. 4
demonstratingestricteddiffusionin thelesion.

Histopathologyis currently consideredthe gold standardfor the diagnosis,grading and
receptorstatusassessmentf breas cancer.However, MRI, particularly multiparametricMRI
(mpMRI) utilizing dynamic contrastenhanced DCE), diffusion-weightedimaging (DWI), and
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guantitativemappingprovidesfunctional,spatial,andtemporalinformationthatcannotbecaptured

by tissuesamplesThe integration of MRiderived imaging biomarkers with molecular and genomic
profiles has the potential to significantly enhanodividualized treatment planning, thereby
supporting more accurate risk stratification, prediction of thensgsponse, and longitudinal
monitoring. Future research should prioritize the standardization, validation, and clinica
implementation of MRbased biomarker assessment, ensuring reproducibility across institution:
and enabling their integration into rowiprecision oncology workflowd.ju & Hu, 2023;Galati

et al, 2022.

4. CONCLUSION
Magnetic resonance imaging (MRI) is an invaluable diagnostic tool in cases of breast cance
offering a comprehensive evaluation of the entire tumor. It provddegplementary, neimvasive
biomarkers that capture key aspects of tumor biology and aggressiveness. This approc
circumvents the limitations of sampling bias and provides functional insights that are not discernib
through microscopic examination.
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Abstract: Prostate cancer is the second most prevalent malignancy among men worldwid
Accurate early detection and precise monitoring are crucial for guiding therapy and improvin
survival. Multiparametric MRI (mpMRI) is now established as the gold standard imaging modality
for the detection, localisation, and risk stratification of prostate cancer. Standard mpMRI protoco
typically include T2weighted (T2WI), diffusiorweighted (DWI), and dynamicontrastenhanced
(DCE) sequences, each contributing complementary information about tissue morphology, cellul
density, and vascularity. The integration of these parameters enables early identification of clinical
significant lesions, accurate locgthging, and improved guidance for targeted biopsy and therapy
planning. Furthermore, the JRADS v2.1 scoring system has standardised acquisition,
interpretation, and reporting, enhancing reproducibility and-olbserver agreement across centres.
MRI T particularly mpMRIi has revolutionised prostate cancer imaging, offering a comprehensive,
norrinvasive assessment that supports precision diagnosis and personalised managemt
Continuous technological refinement and harmonisation of protocols will fucthresolidate its
central role in the diagnostic pathway of prostate cancer.

Keywords: prostate cancer, MRI, RADS

1. INTRODUCTION

In the context of prostate cancer, MRI has proven to be an important diagnostic tool in it
detection ananonitoring. As the second most common cancer to be diagnoseddBahy2024)
and a major cause of canaetated mortality, prostate cancer is one of the biggest health issues
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facing men globally. Before the widespread adoption of MRI, diagnosis pgliedrily on prostate
specific antigen (PSA) testing, digital rectal examination (DRE) and systematic biopsies, metho
that often lack accuracy in localisation, specificity and characterisation of the tumours (lferriel
al., 2022; Najiet al, 2018; Ahdot et al, 2020). These limitations led to both overdiagnosis of
indolent disease and missed detection of clinically significant cancers. The introduction of MR
transformed this landscape, providing amavasive, highly sensitive imaging approach capalh
visualising tumour location, aggressiveness, and extent with unprecedented precision. Tt
advancement laid the foundation for the development of multiparametric MRI (mpMRI), which
combines anatomical and functional imaging sequences to improveosdimgmccuracy. To
standardise interpretation and reporting, the Prostate Imaging Reporting and Data System (|
RADS) was introduced, providing clinicians with a structured framework to assess the likelihood ¢
clinically significant prostate cancefurkbay, 2019) This study is set out to evaluate the
significance of MRI, particularly the mpMRI, in detection, staging and monitoring of prostate
cancer.

2. METHODS

This review was undertaken by a structured literature search of PubMed, Web of Science a
Cochene | i brary applying keywor ds-RIADISdst ddetec
istagingo. C cravieweth papersa mekmalpsese and clinical trials assessing the
diagnostic accuracy and practicality of mpMRI in the detection, stagimthmonitoring of prostate
cancer were prioritised.

3. RESULTS

The inclusion criteria were opeatcess studies with fulext availability, articles directly
relevant to the research topic, and studies containing the predefined keywords. A total of :
publications met the inclusion criteria and were included in this review. Among these, 2 wer
randomised controlled trials, 3 were systematic reviews and-anefgises, 2 were prospective
diagnostic accuracy studies, and 2 were observational cohort or biorhadezt studies. One study
was a large populatiebased epidemiological analysis. The remaining publications consisted of
narrative reviews, expert consensus statements and methodological development papers.

4. DISCUSSION

The prostate is a walmshaped glanih the male pelvis situated below the urinary bladder
and anterior to the rectum and it surrounds the proximal urethra. It is divided into distinct anatomic
zones, each of which demonstrates unique signal characteristics on MRI. The peripheral zone (P
which makes up most of the gland, is the most common site for prostate cancer, while the transiti
zone (TZ) surrounds the urethra and is commonly affected by benign prostatic hyperplasia. Tl
central zone (CZ) lies near the ejaculatory ducts and ésfleguently involved in malignancy.
Accurate identification of these zones is crucial, as prostate cancer typically alters the norm
appearance of glandular tissue, allowing lesions to be distinguished onTk&Iprostate also
contains the anterior fibmuscular stroma (AFMS), a naandular dense region composed
predominantly of smooth muscle and fibrous tissue located at the anterior aspect of the gland. Unl
the other zones, the AFMS does not contain glandular elements and therefore appeasgaallow
intensity on T2weighted MRI. Although not a common site of tumour origin, anterior cancers may
abut or extend into the AFMS, making recognition of its normal appearance important to aveid fals
positive interpretations.

In prostate imaging, thrgaincipal sequences are employed for comprehensive evaluation:
T2-weighted imaging (T2WI), diffusioaveighted imaging (DWI), and dynamic contrasthanced
imaging (DCE).

T2WI provides excellent anatomical detail and disue contrast. T2WI is particubar
useful for evaluating the prostate capsule, seminal vesicles, and the extent of tumour invasion.

DWI assesses the random movement of water molecules within tissues. Cancerous tiss
being densely cellular, restricts diffusion, resulting in high sigrtehsity on high bralue images
and low signal on apparent diffusion coefficient maps (ADC).
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DCE involves rapid imaging after the administration of gadolinhased contrast agent.
Malignant areas typically exhibit early enhancement and rapid washdlagtirgy increased
vascularity and permeability. DCE characterises lesion vascular behaviour and can help confil
suspicious findings on T2WI and DWI.

T2WI plays acentralrole in detecting malignancy within the peripheral zone (PZ), which is
the most common site of origin for prostate cancer (Sinebthal, 2015). The PZ normally
demonstrates a homogenous high T2 signal, and prostate cancer typically appears aow-focal, |
signal intensity lesion, often with wedlefined or lenticular margins. DWI is also highly sensitive
in this region: malignartissueshows restricted diffusion. Together, T2WI, DWI and DCE provide
strong diagnostic confidence for clinically significaaincers inhis zone (fig. 1).

Figure 1. Prostate cancer in the left posteromedial peripheral zone in thedgpleow signal on
T2WI, B) Early enhancement on DCE) High signal on DWI D) Low signal on ADC map

In contrast, evaluation of the transition zone (TZ) is more complex due to the presence

benign prostatityperplasia BPH), which produces heterogeneous nodularity and variable signal
intensity on T2WI. TZ cancers often appear asldfined, homogenouew T2-signal lesions,
l acking the encapsulation and internal het e
or A s nppeaganads a classic descriptor of TZ tumours. DWI remains useful, but restricted
diffusion may be less conspicuousthe TZ than in the PZ because of baseline heterogeneity.
Therefore, interpretation relies more heavily on T2 morphology, lesion margins, and disruption ¢
normal stromal patterns. DCE has a limited role in the TZ and is generally used only when finding
on T2WI andDW!I are equivocal.

Detection

The introduction of mpMRI has transformed prostate cancer detection by providing a non
invasive method that combines anatomical and functional imaging to assess the presence and
significance of tumours. Tradit@l diagnostic methods such as PSA testing, DRE and systemic
transrectal ultrasound (TRU@gpided biopsies often suffered from limited accuracy. These
approaches could miss clinically significant cancers located in anterior or apical regions of th
prostae, while simultaneously leading to overdiagnosis of indolent;riskvdisease. In contrast,
mpMRI offers a comprehensive visual assessment that enables precise localisation, grading, and
stratification of prostate lesionfég. 2.
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Figure 2. Prosta¢ cancer in the middle part of the prostate in the right anterior rnsitionﬁz))ne:
Low signal on T2Wi B) High signal on DWJ C) Low signal on ADC map

Numerous studies have demonstrated that mpaMRieves higher sensitivity and specificity
than conventional biopsy for detecting clinically significant prostate carficerexample, the
PROMIS trial (Ahmecet al, 2017) reported sensitivity of 93% for mpMRI compared with 48% for
TRUS-guided biopsy, Wh a negative predictive value of 89%, indicating that mpMRI can reliably
rule out significant disease. Similarly, the PRECISION trial (Kasivisvanathah, 2018) found
that using mpMRI to guide targeted biopsy detected clinically significant can8&%nof men,
compared to 26% with standard biopsy, while also reducing unnecessary biopsies by 28%. The
findings highlight mpMRI &6s ability to both
associated with invasive procedures.

MpMRI plays acrucial role in distinguishing clinically significant prostate cancer (csPCa)
tumours likely to grow, spread, or require treatmieftom clinically insignificant cancer, which
may be safely monitored (Ahmexd al, 2017; Kasivisvanathagt al, 2018). his differentiation is
primarily achieved through DWI and DCE, which reflect tumour cellularity and vascularity. These
imaging features are standardised using tRBRAIDS helping clinicians determine whether biopsy
or treatment is warranted (Weinrebal, 2016).

Staging and risk stratification

Beyond detection, mpMRI plays a vital role in assessing tumour extent and aggressivene:
forming an integral part of prostate cancer staging and risk stratification. Accurate staging |
essential to distinguish aag-confined diseasé which may be suitable for active surveillance or
local therapyi from locally advanced disease requiring more extensive treatment.

MpMRI provides higkresolution anatomical detail, though sensitivity remains moderate,
that allows eviation of extraprostatic extension (EPE) and seminal vesicle invasion (SVI), both
of which are key determinants of tumour stage and prograesRdoijet al, 2016). On T2wveighted
imaging, signs such as capsular irregularity, bulging, or direct tuexdension beyond the prostatic
capsule suggest EPE. Involvement of the seminal vesicles may appeaisagilakintensity lesions
along the vesicle walls or loss of the normal kh#ggnal luminal content (Redd§ Verma, 2014).

Monitoring and treatment planning

MpMRI has also become indispensable in the monitoring and management of prostate can
across various stages of care.

For patients with lowisk disease, mpMRI provides a reliable, fiomasive means of
monitoring tumour stability. Lesihs that remain stable in size and appearance can often continu
under surveillance, while new or progressive finding prompt reassessment or targeted biop
(Fascelliet al, 2015). This reduces unnecessary repeat biopsies and treaghaged morbidity.

After definitive therapyi such as surgery or radiotherapympMRI helps detect local
recurrence. On T2WI, recurrent disease typically appears as a foesigoal area at the surgical
bed or near the vesicourethral anastomosis, often accompanied bgemleat of DCE.

MRI is increasingly used to guide both targeted biopsy and focal therapy, such as higt
intensity focused ultrasound (HIFU), cryotherapy, and laser ablation. MRI guidance allows precis
targeting of tumour foci while sparing surrounding Itea tissue, supporting a shift towards
personalised, minimally invasive treatment.
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PI-RADS system

PI-RADS was developed by the European Society of Urogenital Radiology (ESUR) and th
American College of Radiology (ACR) to standardise the acquisitionpiet@tion, and reporting
of prostate MRI. PRADS assigns each lesion a score frorb, Ireflecting the likelihood of
clinically significant prostate cancer (Weinrebal, 2016):

1 PI-RADS 1: very low (highly unlikely to be clinically significant)

1 PI-RADS 2: Low

1 PI-RADS 3: Intermediate/equivocal

1 PI-RADS 4: High

1 PI-RADS 5: Very high likelihood of clinically significant cancer

The implementation of PRADS has significantly improved int@bserver reliability and
reporting consistency across instituts, facilitating better communication between radiologists and
urologists and enhancing patient selection for biopsy and treatment.

PI-QUAL system

While PFRADS standardises interpretation and reporting, image quality itself can vary
substantially betweenentres and scanners, affecting diagnostic confidence. To address this, th
Prostate Imaging Quality (FQUAL) system was introduced in 2020.-QUAL provides a
structured scoring method, ranging frord 1o assess whether mpMRI images meet the minimum
technical requirements for reliable interpretation (Gigahtl, 2020; Gigantet al, 2021).

A PI-QUAL score of 1 indicates that all mpMRI sequences fall below the minimum
diagnostic standard, 3 reflects scans of acceptable diagnostic quality, arek&mepoptimal image
quality across all sequences (Gigaeital, 2021). This system complementsBADS by ensuring
that interpretation is based on technically adequate scans, thus improvingeimter consistency
and research reproducibility.

Use of atificial intelligence (Al)

Al has emerged as a transformative tool in prostate MRI, offering potential to enhanc
detection accuracy, standardisation, and workflow efficiency. Through radiomics and machine
learning models, Al algorithms can extract andlgse numerous quantitative features from mpMRI
imagesi capturing subtle patterns of tissue texture, shape, and signal intensity that may not |
perceptible to the naked eye (Liberigi al, 2022). These datdriven approaches have shown
promise in imprging lesion classification, predicting Gleason grade, and supporthiRABIS
assessment.

A recent systemic review reported that Al systems for prostate cancer detection achievec
median area under the ROC curve (AUC) of 0.88, with mean sensitivity acdicpy values of
approximately 0.86 and 0.83, respectively. Moreoveragdisted tools were shown to reduce
radiologist reporting times by over 50%, suggesting a significant impact on diagnostic efficienc
(Cicconeet al, 2025).

Integrating Al with eisting frameworks such as HRADS and PIQUAL could further
improve the intelobserver consistency, automate image control and facilitate treatment planning.

MRI spectroscopy

Magnetic Resonance Spectroscopy (MRS) of the prostate is also gaining renensd as
acomplementaryool for future prostate cancer imaging. By quantifying key metabolic biomarkers
T most notably the (choline + creatine)/citrate ratidMRS provides biochemical insights into
tumour aggressivenesthat go beyond the anatomical dafunctional information offered by
conventional mpMRI sequences. Several stutli@ge further documented the potential proton
MRS/MRSI in prostate cancer detection and characterisation. Metabolic signatures such as choli
citrate and polyamines differ ankedly between malignant and benign prostate tissue (Zakian,
2008), while highquality 3D MRSI has been shown to enhance tumour localisation, staging anc
functional assessment when combined with conventional MRI (Vertrrad, 2010). Endorectal
MRI-MRSI can improve tumouvolume estimation and support treatment plann@arioll et al,
2006).More recent advances in acquisition protocols and automategmestssing pipelines have
helped overcomeearlier technical limitations, suggesting that MRSI may be successfully
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reintegrated into routine multiparametric workflows. Modern clinical di@show that MRS can
achieve acceptable diagnostic accuracy in distinguishing prostate cancerflaommiatory changes
(Zabihzadelet al, 2020).Although MRS is not currently included within thee RADS framework,
ongoing developmenisand its potentiaintegration with Atbased radiomic modeissuggest that
prostateMRS may become an important tool for more precise risk stratification, earlier detection of
aggressiveness and improved monitoring of therapeutic response.

5. CONCLUSION

MpMRI has revolutiorsed prostate cancer evaluation by providing accuratejnvasive
detection, localisation, and risk assessment of clinically significant disease. Through systems su
as PIRADS and PIQUAL, MRI interpretation has become standardised and reproducible,
improving diagnostic confidence across centiE&serging techniques such as MR spectroscopy
hold promisefor refining tumour aggressiveness assessment and may become an important adjut
to future mpMRI protocols. Furthermoranticipation of Al incorporationinto prostate MRI
promises to further enhance diagnostic accuracy, efficiency and personalisation of prostate can
care. This paper has argued that mpMRI represents a paradigm shift in prostate cancer monitor
and detection.
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Abstract: Degenerativgoint disease¢DJD), mainly osteoarthritisyepresent majorcause
of chronicpainanddisability worldwide. Sinceclinical symptomsfrequently manifestlaterin the
degenerativeprocess,accurateimaging evaluationis crucial for early diagnosis,staging, and
tracking the diseaseprogression Conventionalradiography,particularly the Kellgren-Lawrence
gradingsystemgcontinuego bethemainstayfor structuralevaluatiorandclassification Osteophyte
formationandsubchondrabonecanbe seenin high resolutionusingcomputedomography(CT).
With quantitativescoringsystemdike WORMS andMOAKS improvingreproducibility,magnetic
resorance imaging (MRI) offers superior soft-tissue contrast,enabling evaluationof cartilage
integrity, bone marrow lesions,and synovitis. Thesemethodsare enhancedy ultrasonography,
which allows for the dynamicassessmertf periarticularand synovial alterations.A multimodal
imaging strategy that incorporates radiography, MRI, CT, and ultrasound guaranteesa
comprehensiveassessmendf DJD. Improved patientspecific managemenstrategiesand early
diagnosis are facilitated by standardizedimaging critefia and sophisticated MRI-based
guantificationtools.

Keywords: degenerative joint disease, osteoarthritis, radiography, MRI

1. INTRODUCTION

Degenerativgoint disease$DJD), particularlyosteoarthritiOA), represenéleadingcause
of chronicpain, reducedmobility anddisability. Osteoarthritisaffectsan enormougortion of the
globalpopulation:accordingo WHO, in 2019about528millio n peopleworldwidewereliving with
OA, markingmorethana doubling(113%increasefrom 1900estimatesWith ageingpopulations
andrising ratesof obesityandjoint injury worldwide, the prevalencef OA is projectedto continue
increasing, which places rising demandson health systemsglobally for managementand
rehabilitation(World HealthOrganisation2023).

Becauselinical symptomsoftenappearatein the diseaseoursejmagingplaysakey role
in theearlydetectionstagingandmonitoringof structuraljoint changesDueto its accessibilityand
affordability, conventionalradiography(X-Ray) has long beenthe mainstayof DJD imaging.
However jts limitations,particularlyin visualizingsoft-tissuestructuresandearlycartilagechanges,
havespurredincreasedelianceon more advancednodalities.Among these,magneticresonance
imaging (MRI) hasemergedasa highly informativetool capableof comprehensivassessmerdf
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joint structuresThis paperreviewsthe advantageandlimitations of commonimagingmodalities
(X-Ray, CT, MRI, ultrasound)and argueswhy MRI shouldbe regardedasthe gold standardfor
detailedevaluationof DJD.

2. METHODS

Currentliteraturefrom 2000to 2026 wasreviewednarratively. Thetermsii o st eoar t |
idegevjoimtcit s efaMRIGF ,adi o g rCaipiplytor, afsionianidioo, ma marde r s
farti hi el a&wiergusadto s=@rchiPubMed MEDLINE andrelevantorthopedicimaging
journaldatabasefReviewsof imagingin OA andimportantarticlescompariry imagingmodalities
in OA were chosen.n addition, recentpublicationsaddressingechnologiessuchas MRI-based
synthetic CT reconstruction (Elhaie et al., 2026), artificial intelligence (Al)-assisted MRI
phenotypingSchleidetal., 2026),advancedmaging reviews(Hayashiet al., 2025)andmolecular
imaging approaches(zZhang et al., 2025) were included in order to reflect contemporary
developmenti imagingdiagnostics.

3. IMAGING METHODS
Conventional radiography
Conventionatadiographyremains the most used first
line imaging modality in the evaluation of degenerative jo
diseases due to its low cost, wide availability and establis
grading systems such as Kellgieawrence (KL).
Radiographs provide reliable assessment of bonytates;
including joint space narrowing (JSN), osteophyte formatic
subchondral sclerosis and cysts. These features form the
of most traditionatiagnostic and research criteria (fig. 1)
However, a major limitation of radiography is its poc
sensitvity to early or softissuepredominant osteoarthritis
resulting in substantial discrepancies between radiographic Fi guCen¥ ent i
severity and clinical symptoms. Numerous studies haveadi ogr aphy of
demonstrated that a large proportion of patients presentingp r oj ect i mend i &
with significant joint pan show no or minimal radiographic osteophyt e,
evidence of OAFor example, an investigation found thato st eoscl er osi s
radiographs failed to detect structural abnormalitiesinnearlg pace narr owi r
one third of patients with clinically significant knee pains egment of t he
(Bedson& Croft, 2008). These findingsnaerscore thewell Lawr ence Gr ad
established phenomenon of discordance between
radiographic changes and clinical symptoms. The reliance on JSN as an indirect marker for cartilg
integrity is a major contributor to this discrepancy, as JSN can also reflect menisasioextr
positional variation rather than true cartilage loss. Furthermore, radiography cannot visualiz
cartilage, ligaments, synovium, menisci or bone marrow lesiailsof which may be responsible
for pain in early or moderate osteoarthr{{®ei & Runhaar 2023).

Computed Tomography (CT)

CT offers superior spatial resolution compared withay, providing exquisite detail of bone
morphology, osteophytes subchondral bone changes and cysts. It can detect subtle osseot
alterations that may not be evident on radiographs. However, CT still does not visualize cartilag
directly and does not provide reliable information aboutssdtie structures (synoviummeniscus,
ligaments). Also, CT involves radiation exposure and is less practical for repeatedupllow
especially in noftraumatic DJD casd®iekhoff & Ulas, 2025).Recent studies have explored MRI
based synthetic CT reconstruction which allows germraaf CT-like bone images from MRI
datasets. This technique has shown promising diagnostic accuracy compared to conventional CT
spinal and sacroiliac disorders (Elhaie et al., 2026). Although it still needs further developmen
synthetic CT may reduaadiation exposure while preserving bone detail.
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Ultrasound (US)

Ultrasoundcan dynamically evaluate synovial thickening, effusion and periarticular soft
tissue involvement. It isadiationrfree, inexpensive and widely available. However, US is operator
dependent, has limited ability to visualize deep joint structures and is not ideal for assessing cartila
or subchondral bone changes in DJD. Another disadvantage of the method is the limite
standardization and lack of validated scoring for OA using UKiléhere are scoring systems for
synovitis/ effusion in inflammatory arthritis (e.g. rheumatoid arthritis), there is no universally
accepted, validated scoring system for osteoarthritis using US. This makes comparative resear
longitudinal followrup ard multicenter studies difficult when relying solely on US (Pineda et al.,
2011). Its role remains complementary rather than primary in DJD assessment.

Magnetic Resonance Imaging (MRI} Why the Gold Standard

MRI overcomes most of the limitations ofRay and CT by enabling direct visualization of
virtually all intraarticularstructures: cartilage, subchondral bone, menisci, ligaments, synovium anc
bone marrow. It provides excellent soft tissue contrast and allows multiplanar imaging withou
ionizing radiaton.

Cartilage assessment: MRI can detect thinning, focal defects and compositional chang
(before morphologicalloss becomes apparent) using advanced sequences such as T2 mappi
(Mosher et al-mor2d20®4).gi 2wWc kt hfapmrgeragliogcaphg.n ot b €

Bone marrow lesions (BMLs): MRI reveals subchondr,
bone marrow changes (edema, sclerosis) that oftaelatewith
pain and disease progression, not visible eaX(fig.2)

Synovium and soft tissue: MRI detects synovitis, joi
effusion, meniscal damagligament or tendon pathology, whic
are important for comprehensive understanding of j
degeneration.

Quantative and semiquantative scoring: Systems
WORMS (WholeOrgan MRI Score) and MOAKS (MRI
Osteoarthritis Knee Score) allow standardized, aepcible
assessment of all joint structures dhdir pathological change
over time (Gergaret al, 2018).

Recent developments include-assisted differentiation
of MRI-defined osteoarthritis phenotypes, potentiatproving Fi1 guSeag2t t al

structural characterisatiofSchleid et al., 2026). Experimental MR~ of 1 umbai
molecular imaging approaches using nanopargdabled h igh signal
techniques aim to detect early biomechanical changes befofeS c al sur f ac

structural damage becomes apparent (Zhang et al., 2025). Whild t h  bone ma
not yet routine in clinical practice,dle techniques illustrate the
direction of future imaging research.

Despite itsadvantagesMRI has limitationsi it is more expensive, tirmeonsuming, less
accessible in many settings and may be affected by motion artifacts or contraindications (e.
paemakers). However, advancements in MRI technology, hardware and protocols have improv
scan time, resolution and reproducibility.

4. RESULTS AND DISCUSSION

The reviewed literature confirms radiography as the primaryliivatimaging modality in
DJD, particularly for structural grading. However, substantial discordance between radiograph
findings andsymptomss consistently reporte@®édsont Croft, 2008. CT provides improved bone
detail but does not overcome soft tissue limitations. MRl demonstrates superior sensitivity for ear
structural changes, including cartilage abnormalities and bone marrow l¢s$éyashi et al., 2025).
Emerging techniques such as synthetic CT reconstruction (Elhaie et al., 2026)-baseAVIRI
phenotyping (Schleid et al., 2026) further enhance structural evaluation and reduce radiati
exposure. Molecular imaging remains invgational and suggests future possibilities for earlier
detection of biochemical joint alterations (Zhang et al., 2085hultimodal approach tailored to
the clinical question remains most appropriate in current practice.
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5. LIMITATIONS

This article represets a narrative review and not a systematic nreetalysis. Study
heterogeneity and differences in imaging protocols limit direct comparison. Most data concern knq
osteoarthritis. Extrapolation to other joints should be made cautiously.

6. CONCLUSION

While conventionakadiographyremainsa practical,accessibleand costeffectivefirst-line
tool for structuralassessmenin DJD, MRI provides the most comprehensivesensitive and
reproducibleevaluationof all articular tissuesinvolved in joint degeneation. A multimodal
approach combiningradiographyfor boneandalignmentandMRI for softtissue cartilage bone
marrowandsynovialassessmenyieldsthemostaccurateverallpicture.In settingsvheredetailed
joint assessmens neededearly diseasemonitoring, clinical trials, preoperativeplanning), MRI
shouldbe regardedasthe gold standard Futuredevelopmentsn MRI technologyand quantative
scoring,aswell asstandardizatiof MRI-basedcriteria, will furtherenhancéts utility in clinical
practiceand researchRecenttechnologicaladvancesncluding syntheticCT reconstruction Al -
basedphenotypingand molecularimaging may further refine diagnosticimaging. A multimodal,
patientcanteredmagingapproactremainsessential.
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Abstract: Endometrialcarcinomais the secondnostcommongynecologicamalignancyin
womenworldwide. Peritonealdisseminatiorrepresents seriousstageof endometrialcarcinoma
and significantly affects prognosisand therapeuticplanning. Early identification of extrauterine
diseaseis challenging, as subtle implants may mimic benign or postoperative changes.
Undesstandinghow peritoneakpreadappearsacrosdifferentimagingmodalitieshelpsradiologists
recognizediseasepatternghat might otherwisebe overlooked Eachmodality contributeswith its
own uniquestrengthsultrasoundprovidesa rapid first look andis helpful in detectingfluid and
grossomentalchangesCT helpswith mappingdiseaseburdenand identifying subtle peritoneal
thickening; MRI refinesthe picture by revealingsmall implants and differentiating tumor from
fibrosisor inflammation. Theaim of this studyis to identify key imagingcluesof peritoneakpread
in endometrialcarcinomaand emphasizeheir value in achievingaccuratestagingand guiding
multidisciplinarymanagement.

Keywords: endometriacancerUS, CT, MRI

1. INTRODUCTION

Endometrial carcinoma is the second most common gynecological malignancy worldwid
and most women present at an early stage with a good prognosis (Lin et al., 2018). When tun
cells disseminate beyond the uterus and reach the peritonegl tawvitever, the clinical behavior
shifts toward a more aggressive course, often requiring more extensive surgery and increas
reliance on systemic therapy (Lin et al., 2018; Nougaret et al., 2025). Peritoneal spread occurs m
frequently in highgrade hstological subtypes such as serous and -dekicarcinoma, which tend
to exfoliate tumor cells through the fallopian tubes into the pelvic cavity (Meucci et al., 2024). Fo
the radiologist, this mechanism of spread emphasizes the need to carefulhizthé peritoneal
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recesses, omentum, and srtalwvel serosa, even if the primary uterine tumor appears relatively
limited in volume.

2. DISCUSSION

Smaltvolume peritoneal deposits remain one of the greatest challenges in stagin
endometriatarcinoma, as they may mimic expected postoperative findings or benign inflammator
changes and are frequently obscured by bowel loops (Meucci et al., 2024). Accurate detecti
requires a structured search pattern and awareness of both the expectedialstrfiltumor spread
and the limitations of each imaging modality. Identification of extrauterine disease prior to surger
is crucial because it can alter the initial surgical plan, affect the feasibility of optimal cytoreductior
and guide decisions reghing neoadjuvant therapy.

Ultrasound is often the first modality performed in patients presenting with pelvic symptoms
Although it cannot provide a comprehensive staging evaluation, it may offer the earliest imagin
clues of extrauterine spread. The preseof ascites out of proportion to other pelvic findings may
be an important red flag, particularly in patients with known frigk histology (Lin et al., 2018).
Increased or heterogeneous omental echogenicity can suggest early infiltration, and arwredadv
exophytic peritoneal nodules may occasionally be appreciated. However, ultrasound is high
operatordependent, limited in its coverage of the upper abdomen, and has poor sensitivity for sm:
implantsi its value is mostly suggestive rather thafirdiéve, and concerning findings should
always lead to CT or MRI for full staging (Meucci et al., 2024).

Contrastenhanced CT remains the standard staging modality because of its accessibilit
speed, and wholabdomen coverage (Lin et al.,, 2018). Omertaking, irregular peritoneal
thickening, softtissue stranding along the mesentery and otherwise unexplained ascites should ra
suspicion for peritoneal metastases. Nonetheless, CT is well known to underestimatelsmue|
disease, especially implantseasuring under 5 mm located along the st#oallel serosa (Low et
al., 2015). In postoperative patients, distinguishing between fibrosis and tumor further complicat:
interpretation (Meucci et al., 2024). These limitations directly affect treatment pignsince
accurate disease mapping determines whether primary cytoreduction is feasible. When turr
biology suggests aggressive behavior but CT appears near normal, radiologists should advocate
additional imaging techniques.

= a— | -
Figure 1. Patient with edometrial CA and peritoneal carcinomatosis on CT scan with contrast
media A) nodules of peritoneal carcinomatod$t3;omental cake; C) tumor formation.

MRI addresses several challenges intrinsic to CT by providing superietissofi® contrast
and more eliable characterization of subtle peritoneal abnormalities. Diffusieighted imaging
is particularly valuable, enabling detection of small viable implants that show restricted diffusion
even when their morphology is inconspicuous on conventional seggsiédonsdaottir et al., 2021;
Meucci et al., 2024). Dynamic contrast enhancement can also help differentiate tumor infiltratio
from benign stranding. Although MRI remains limited in the upper abdomen due to motion ant
field-of-view constraints, its perforance within the pelvis supports its growing role in staging,
especially under updated FIGO systems incorporating newer imaging criteria (Nougaret et a
2025).
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Figure 2. Patient with endometrial canceX) low signal on T2WIB) contrast enhancement on
DCE; C) high signal on DWID) low signal on ADC.

Figure 4. Omental cake showing restricted diffusigh) DWI; B) ADC.

Hybrid imagingmodalities such as FDBET/CT and PET/MRI offer metabolic information
that is particularly useful in serous and cleall tumors, which typically demonstrate strong FDG
uptake (Virarkar et al., 2023). PH¥ased imaging may reveal peritoneal implants tha
morphologically subtle or invisible on CT and MRI, providing important information for staging
and surgical planning (St. Laurent et al., 2019). PET/MRI offers the combined benefits of high sof
tissue contrast and functional mapping, although thentgab remains limited to selected centers
due to cost and availability (Jonsdéttir et al., 2021). Fatsstive uptake related to inflammation
and reduced detection of lemetabolism tumor deposits remain notable pitfalls, meaning PET is
best used selegtly when conventional imaging does not fully explain the clinical picture
(Doudouh et al., 2013).
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Correct FIGO staging requires early and accurate identification of peritoneal disseminatior
Radiologists play a key role by correlating subtle imaging featwith clinical and histopathologic
indicators of aggressive tumor biology. A structured approach that incorporates escalation to Ml
or PET when CT findings are incongruent with known risk factors can prevent understaging.

3. CONCLUSION

Ultimately, imagirg must answer whether disease is sufficiently confined to allow complete
cytoreduction or whether an alternative treatment pathway such as neoadjuvant therapy should
prioritized. By maintaining vigilance for early peritoneal involvement, radiologistgriboite
directly to improved therapeutic planning and patient outcomes.
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Abstract: Breast cancer is the most common malignancy among women worldwide.
Advances in imagingi particularly contrasenhanced mammography (CEM) and magnetic
resonance imaging (MRI)have markedlymproved diagnostic precisio@EM combines standard
mammography with assessment of tumour vascularity, offering speed, accessibility, and lower co
though limited by radiation exposure and reduced sensitivity for small or multifocal disease. MR
provides superior softissue contrast and comprehensive multiparametric evaluation, yet is more
time-consuming and expensiv&he purpose of this review is to compare the performance,
advantages, and limitations of both modalities in local breast cancer stagicg will allow
radiologists to select the most effective, evidebased approach for accurate staging and optimised
patient care.

Keywords: breast cancer, CEM, MRI

1. INTRODUCTION

Accurate staging is essential in breast cancer (BC), as it gtrelsnent planning and
prognosis assessmenflthough improvements in awareness, screening programmes, and
multidisciplinary care pathways have reduced BC mortality, outcomes remain poor for advance
disease, with distargtage BC showing a fivgear surwal rate of just 32.6%National Cancer
Institute 2024). These figures highlight the need for imaging methods capable of reliably defining
tumour extent at the time of diagnosis.

Treatment decisions depend heavily on preciseti@mpeutic assessment. eTlwelk
established TNM classification, incorporating tumour size (T), nodal s(dfysand metastatic
spread M), remains the foundation of staging in clinical practice. With the increasing use of breast
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conserving surgery and the wider adoption of naoaajt systemic therapy, accurate local staging
has become indispensable, as contemporary management relies on clear delineation of tum
burden prior to intervention.

Imaging underpins this staging process. Digital Mammography (DM) is thdirliestestfor
tumour detection, and ultrasound adds useful information about nodal involvement. However, thes
conventional imaging techniques alone remain limited and may underestimate the true extent
diseaseAs angiogenesis contributes to tumour growth fromehrliest stages, modalities capable
of depicting tumour vascularity offer important diagnostic advant@ggkman, 2005 In response
contrastenhanced techniques have been introduced to complement traditional imaging. €ontra:
enhanced mammography (MIE combines standard DM with iodinated contrast to provide both
anatomical and functional information and improves lesion conspicuity, especially in dense breas
Magnetic resonance imaging (MRI) offers comprehensive multiparametric anedthrersional
assessment and remains the reference standard for defining tumour extent and evaluating resp
to neoadjuvant therapy.

Given the expanding use of these vasehlsed imaging approaches, this review examines
current evidence comparing CEM and MRI in IbB& staging and considers how each modality
contributes to accurate diagnosis and pattemtred care.

2. METHODS

A narrative literature review was performed using PubMed, Scopus, and Google Scholar
identify studies assessing the diagnopticformance of contragtnhanced mammography (CEM)
and breast MRI for local breastancer st aging. S e a,rAcClE SiNidabrr nesa s
MRI1, 61 ocal ,asrndgidigagn o.sRelevant coroparativeastuglies, reviews, and
observational reseeh were included.

3. DISCUSSION

Contrast-Enhanced Mammography

Contrastenhanced mammography (CEM) is an evolving technigue that builds on standar
digital mammography by adding intravenous iodinated contrast. Following injection, the breast |
imagedwith a dualenergy protocol. The lov@nergy image resembles a conventional mammogram,
while the highenergy image captures iodine uptake. These are digitally recombined to create
subtracted image in which normal tissue is suppressed and areas of erdmrarenhighlighted
(Chunget al., 2024.

This combineddataseti an anatomical lovenergy image plus a functional recombined
image i allows clearer assessmeaf lesion margins, internal structure and tumcelated
angiogenesis. By improving lesion coi@pty, particularly in dense breasts, CEM offers
information that traditional mammography alone cannot proftideet al., 2024.

By directly depicting tumouvascularity, CEM improves lesion detection in situations where
conventional mammography may be limitédn et al., 2024. It has also been shown to reveal
additional malignant foci not visible on standard imaging, which strengthens its role in pregperati
staging and surgical plannif@aylor et al., 2023 Its short examination time, relative affordability
and easy integration into mammography workflows have contributed to its rapid expansion i
clinical practice(Chunget al., 202

Despite these adugages, CEM has recognised limitations. As a-tlimensional technique,
it cannot provide volumetric assessment, which may hinder evaluation of infiltrative patterns suc
as invasive lobular carcinoma or multifocal or multicentric disease. Subtle lesmnslso be
obscured by projection overldhpin et al., 2024. Functional assessment is limited to a single-post
contrast time point, preventing analysis of kinetic enhancement behd@bunget al., 2@4).
Specificity may fall when benign procesdesuch as inflammation, cysts, pdsopsy change or
marked background parenchymal enhancemgmrbduce uptake that mimics malignan&hung
et al., 203, Lin et al., 2024. Conversely, faint enhancement or high background enhancement may
obscure small cares(Chunget al., 2024

Additional constraints include the need for iodinated contrast, exposure to ionising radiatio
and reduced suitability in patients with renal impairment or contrast allergy. Sensitivity is also lowe
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for nonmass enhancement, leyvade DCIS and lesions with limited angiogenesis. These factors
highlight that, while CEM is a powerful tool, its use should remain selective and supported b
ongoingtechnological refinement

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI)asvellestablished breasihaging technique that uses
magnetic fields and gadolinium contrast to generate-tégblution, multiparametric images. The
standard breast protocol includes dynamic contakanced MRI (DCEMRI) and diffusion
weighted imaging DWI). DCE-MRI acquires sequential pesbntrast images to observe how a
lesion enhances over time, which helps assess tumour vascularity, internal structure and marg
DWI provides additional information on tissue cellularity and supports lesion ¢bdsation.
Together, these sequences offer a comprehensivedimeasional evaluation of breast pathology.

Breast MRI consistently demonstrates the highest sensitivity among -neaging
modalities, with reported rates frequently exceedinig@9@o forinvasive carcinoma (Mann et al.,
2015). It is particularly effective for identifying multifocal, multicentric and bilateral diséage

.
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Its multiplanar capability and excellent stifssue comast make MRI well suited for
evaluating diffuse or infiltrative tumours, including invasive lobular carcinoma. iintensity
curves from DCEMRI help differentiate benign from malignant enhancement patterns, and MRI is
well-established as a reliable tdol monitoring response to neoadjuvant theréjy. 2).

Despite these diagnostic strengths, MRI has important practical constraints. It is mor
expensive and less widely available than other modalities, and examinations are longer. MRI m
be contraindiated in patients with renal impairment, claustrophobia or-Mfidafe implants. High
background parenchymal enhancement can reduce specificity and lead 4oofalse findings,
which may necessitate further assessment. Gadolinium administration camal ask of allergic
reaction and is generally avoided in pregnancy.

Even so, MRI remains the reference standard for defining tumour extent and assessil
treatment response, and continues to play a central role in the local staging of breast calecer. W
highly effective, MRI must therefore be integrated wisely within a patientred imaging pathway.

Diagnostic Performance Comparison

When compared directly, both CEM and MRI perform better than conventional
mammography for local breasancerstaging, but they differ in clinically important ways.

Overall, CEM shows slightly lower sensitivity but achieves diagnostic performance
approaching that of MRI for most invasive cancers with reported sensitivities often ini 8@985
range(Lin et al., 2@4).

In a study of 59 women with biopgyroven breast cancer, MRI detected 66 of 68 malignant
lesions (97%), while CEM detected 67 of 68 (99%ghowing comparable sensitivity for known
index cancers. However, 41 additional lesions were found across hbe,cand MRI identified
most of these occult foci: 23 were seen on MRI only, 6 on CEM only, and 12 on both. Of th
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malignant additional lesions, MRI detected all 6, whereas CEM detected only 1. The positiv

predictive value was higher for MRI (23%) thamdf CEM ( 8 %) . These fin
superior performance in identifying additional disease that may alter surgical plgmairigr et
al., 2023.

Further evidence comes from studies focused on ILC. In a recent series of 46 patients, DC
MRI achieved 100% sensitivity for the index lesion, compared with 97.8% for ¢EMhry et al.,
2024. MRI also demonstrated improved detection of multiplicity and contralateral disease, while
CEM showed lower sensitivity for these featufeskhryet al., 202

In terms of tumousize estimation and
identification of unifocal invasive disease, seve
comparative studies have reported simiccuracy
between the two modalitieig. 3) (Fallenberget al.,
2014; Lin et al., 2024 CEM also improves lesion
conspicuity due to its depiction of tumouascularity;
however, its twedimensional acquisition can limit
assessment when the morphology is not well see
projection imaging.

Specificity varies between the techniques. M|
provides detailed functional assessment through king
curves and diffusn-weighted imaging, but high
background parenchymal enhancement can obs(
small lesions and generate false positivé3EM
demonstrates comparable or slightly lower specificiﬁl
and may also show benign enhancement from"
inflammation, cysts or podtiopsy change(Lin et al.,
2029).

Impact on Clinical Management

Accurate local staging plays a central role in breaster management, and both CEM and
MRI can influence clinical decisiemaking by more precisely defining the extent of disease.
Identificationof additional malignant foci, more accurate tumeine assessment or recognition of
diffuse involvement can alter the surgical approach. MR, in particular, has been shown to dete
previously occult disease in1%7% of patients, leading to changes froreastconserving surgery
to wider excision or mastectonmilann et al., 2015)MRI may also reduce +excision rates in
selected patients by providing a more accurate preoperative definition of tumour extent, particular
in dense breasts or invasive |Itdnucarcinoma. CEM can also reveal additional lesions, although its
overall impact on surgical modification is generally smaller.

In the neoadjuvant setting, MRI remains the preferred modality owing to its functional
sequences and kinetic enhancement @yrwdich provide early indicators of treatment response
and reliably assess residual tumour. Although CEM cannot replace MRI in this context, emergir
evidence suggests it may offer a useful estimate of residual disease when MRI is contraindicatec
not available (Chunget al., 2023

More accurate mapping of tumoextent may also influence axillary management. Detection
of additional foci can prompt targeted axillary sampling or affect the decision between sentine
lymph-node biopsy and axillary dissection. Likewise, clearer definition of disease boundaries assis
radiotherapy planning by ensuring appropriate field coverage for patients undergoing breas
conserving therapy.

Overall, both CEM and MRI refine staging beyond what is achievable with mammography
and ultrasound alone.

iug MR Ic,0 n ternahsatn e
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Emerging innovations and Future Directions

One major development i€EM-guided biopsy which enables targeted sampling of
enhancing lesions, not easily seen on conventional mammograpiftyasound(Kowalski et al.,
2023. This advances CEM from a purely diagnostic imaging method to an interventional tool. Ir
some cases, it may also reduce the need forliRled procedures.
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There has also been progress in making CEM more-thineensional. Techniques such as
contrastenhanced digital breast tomosynthesis (OBT) aim to overcome the problem of
overlapping tissue in standard 2D CEM. Early studies show thdd€Ecan separate overlapping
structures and providpartial volumetric informationThis improves both lesion visiity and
assessment of tumour exté@arton et al., 200).

Parallel innovations are emerging in breast MRI. Ultrafast MRI protocols substantially
reduce examination time while preserving diagnostic performance. Techniques such as abbrevia
MRI and artficial intelligenceassisted interpretation further aim to accelerate the workflow without
compromising sensitivityKataokaet al., 2022).

4. CONCLUSION

Accurate local staging remains essential in breaster management, and both CEM and
MRI add important diagnostic information beyond conventional imaging. MRI continues to offer
the most complete assessment of tumour extent, especially in complex or infiltrative disease, a
remains the reference standéar the neoadjuvant setting. CEM also performs well for most invasive
cancers and provides practical advantages such as shorter examination times, wider availability :
easier integration into routine practice. Ongoing developments in both techniaqligdinip CEM
guided biopsy, quantitative enhancement tools and advances in abbreviated and functional Mi
point toward more efficient and targeted imaging pathways. Rather than replacing one another, CE
and MRI are likely to be used in complementary rohdth the choice guided by clinical questions,
tumour characteristics and local resources.
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EMERGING PARASITOSES IN CLINICAL PRACTICE
Dimitar Vuchev, Galya Popova
Department of Infectious Diseases, Parasitology and Tropical Medicine,
Medical University of Plovdiv

Abstract: Parasitic diseases are of significant health and social importance. The digestiv
and respiratory systems drequentlocalization of many protozoa and helminthge described
parasitic diseasasith abdominabknd pulmonary syndronmich as blastocystosancylostomosis
necatoriasis, ascariasis. Clinical presentation of these diseases is often with abdominal syndrol
spastic bronchitis, allergic reactions, peripheral eosinophilia, anBtagtocystosis is a widespread
protozoan infectiorfprevalence.53%y), clinically manifested in immunocompromised people with
all ergic symptoms or abdo manyedtonosis and mecatoreagdis A
are similar helminthiasjs of the intestinal
in tropics and subtropics.Heyarechronic diseases and cause abdominal syndrome and permaner
blood loss. Ascariasigccurssporadically. Patients may have Loffler syndrome in the early stage,
in the late stagé abdominal pain, nauselm 2023, 447 cas of ascariasis were diagnosed in the
country.When patients present with abdominal or pulmonary syndrome, parasitic diseasks
be included irthedifferential diagnosis

Keywords: Loffler syndromeplastocystosisancylostomidosisascariasis
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PROF. PETAR NIKOLOV i FIRST DEAN OF MEDICAL FACULTY i
PLOVDIV. CONTRIBUTIONS TO THE THERAPY OF PARASITIC
DISEASES
Dimitar Vuchev?, Galya Popova, Kamelya Anichina?
Department of Infectious Diseases, Parasitology and Tropical Medicine,
Medical University of Plovdiv
’Department of Organic Synthesis,
University of Chemical Technology and Metallurgy, Sofia

Abstract: Prof. PetarNikolov (18941990) was a prominent scientist, pharmacologist,
toxicologist andspecialistin cardiac and thoracic diseases, the doyen of Bulgarian pharmacology
In 1945, he was appointed the first dean of the newly established Plovdiv Medical Faculty ar
contributed to its establishment, founding the current Department of Pharmacology at the facult
Hewas the author of over 250 scientific papers. As a result of his research, a number of preparatic
were created from the rose, digitalis lanata, adomigrnalis, belladonna, etc. Prof. Nikolov also
worked on the therapy of parasitic diseases. He made a list of the most important medicinal pla
with anthelmintic activity common in our country, as well as recipes for various herbal mixtures
He was theifst in the world to discover the antimalarial effect of biguanide compounds. He
published a guide for the treatment of helminthic diseases. Prof. Petar Nikolov, in addition to tf
breadth of his scientific interests, also stands out for his undeniabletilal, applied and practical
contributions in pharmacology and pharmacotherapy of various diseases. His hame is associa
with the creation of the domestic pharmaceutical production, for which the medical and publi
community in our country owes himapgect and gratitude.

Keywords: pharmacologist, treatment, helminthic diseases
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CLINICAL AND THERAPEUTIC OBSERVATIONS ON PATIENTS
WITH VISCERAL LEISHMANIASIS
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Abstract: Visceral leishmaniasis is a zooanthroponosis with wild rodents and animals of the
Canidaefamily (dogs, foxes, jackals and wolves) as the source of infection. It is transmitted tc
humans by a phlebotomine vector. In Bulgaria, there are mainly sporadic cases of Mediterrane
type visceral leishmaniasis with a vecth. papataci For a teryear period (20142023), 15
patients with the disease were admitted to the Clinic of Infectious DiseBémadiv. From January
2024 to November 2025, 20 cases of visceral leishmaniasis were diagnosed in the Departmen
Parasitology. Six patients were chidd, and they were treated by pediatricians. Fourteen were
adults and were treated in the Clinic of Infectious Diseases. The drastically increased number
patients for a period of approximately two years allowed us to describe the differences in clinic:
course and therapeutic response observed in the patients. We present our clinical and therape
observations for the studied period.

Keywords: visceral leishmaniasis, therapy, protozoan infection
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SCHONLEIN -HENOCH PARANEOPLASTIC PURPURA
Irina Zdravkoval?, Eduard Tilkiyan 12, Emil Kumchev!?,
Atanas Lambrev'?, |ovko Ronchev?
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Abstract: HenochSchoenlein purpura is a systemic small vessel vasculitis mediated by IgA
1 deposition in organs such as the skin, kidneys and gastrointestinal tract. Its renal manifestation
also be paraneoplastic, especially in the geriatric population, wigichssitates a search for an
underlying pathology. We present a patient with established carcinoma of the cecum, type 2 diabe
mellitus, positive for hepatitis B, in whom the onset of renal danmgégth acute kidney injury
(AKI), after which a punctureenal biopsy was performed. The presented case is a challenge givel
the need to conduct therapy in the context of oncological disease, diabetes mellitus and hepatitis
Pathogenetic treatment is not indicated in patients with cancer, diabetes mellitepatitis B, but
in our case triple manifestation of AKI as well as the progression of chronic kidney disease (CKLC
required a different, multidisciplinary approach.

Keywords: Schonlein Henoch purpura, AKI, diabetes mellitdsepatitis B carcinoma

1. INTRODUCTION

HenochSchonlein purpurimmunoglobulin A vasculitiglgAV), involves the small vessels
of the joints, kidneys, gastrointestinal tract, and skin. IgAV can also affect the central nervous syste
and the lunggRoacheRobinsort et al, 2025) The main anatomopathological feature is the
deposition of IgAtdominant immune complexes (ICs) in the affectisdues(Castafiedat al,
2024).1gAV shares many similarities with IgAephropathy{IgAN).

Differences and similaritieare presented on Takleadaptedrom Songet al. Songet al,
2021).

Table 1.Differences and similaritielsetween IgAV and IgA Nephropathydapted fronSong, Y.
(Copyright © 2021 Song, Huang, Yu, Qiao, Cheng, Wu and hen

Characteristics IgA Vasculitiswith nephritis IgA Nephropathy
Onset Children younger than 10 years of age |More common in adulthood
Organs involved Systemic or singk®rgan limited (skin, |Kidney

kidney, joint, gastrointestinal tract, etc.)
Disease course Acute, with spontaneous resolution Chronic and progressive
Gender preference More common in male (about 2:1)
Abnormal IgA Galactoseadeficient IgAl
Light microscopy Mesangial proliferation, endocapillary hypercellularity, segmenta
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sclerosis, crescents
Immunofluorescence IgA1 dominant deposits in the glomerular mesangium
microscopy
Outcome More severe in adults

One major mechanisnmplicated in the pathogenesis tiie diseasds an aberrant
glycosylation of IgA1.Normally IgA1 is glycosylated at its hinge region through a process called
O-glycosylation. In IgAV, defective glycosylation results in the formation of-@A1, whichis
leading to abnormal production of antibodies and depositigrathogenidC. Gd-lgA1, produced
primarily in response to mucosal infections, often following an upper respiratoryiomieds
thought toplay a center rolén IgAV pathogenesis. The increased production oflgAll can take
place inmucosah s soci ated | ymphoid tissues (MALTs),
defective clearance by the liver can lead tarttiepositionin the vessel walls and renal mesangium,
triggering inflammatior{Castafiedet al, 2024)

Cancer has been reported as a potential trigger for IgA vasculitis (IgAV) in addlts one
study gven percent of adults with IgA vasculitis developa within a thregear period before
or after diagnosis of vasculitis that study togenital tract cancers were the most prevalent in adult
IgA vasculitis cases associated with cantreelderly patients with newly diagnosed IgA vasculitis
cancer s@ening should be recommended as part of patient Eatéents with latensetigA
vasculitis in adults exhibit distinct clinical features characterizedrbgter renal involvement and
worserenal outcome®Betterfollow-upis neededn adult IgA vasculis patients, in particular those
with late-onset diseas@Honget al, 2016) Adult IgA vasculitis is associated with sol@gan and
hematologic malignancie§.the most commonly associated malignancies with IgA vasculitis are
lung, prostate, breast,ndtod g k i né6s and Ho (Pgraneopléssc Ig29IM)p h o ma

Michail Shafir measured paperative serum immunoglobulingn 102 patients with
colorectal carcinomaie discoveredh combination of low levels of IgA (G200 mg/dihd high
levels of IgM (2125 mg/dl)in patients with canceilhe ratio of IgA/IgM was also found to be lower
in advanced diseagg&hafir, 1980) It has been found thatafients with colorectal cancer are
characterized by increased concentration of fecahpltomplex, myeloperoxidase, and secretory
IgA from the stool sample€palkiaset al, 2011) Michael W. Baseleet al. measured serum IgA
IC in patients witthead and neck cancer, nasopharyngeal car@ntung cancer, and colon cancer
the mean IgA IC for each cancer group tested were significantly elevated (P = 0.001) over the norn
rangeandoverthe benign surgery controlBaseleret al, 1987) Jung Eun Bailet al. based a study
on the fact thaFusobacterium nucleatum, an oral anaerobe highly prevalent in colorectal cancel
secretes the amyloiike FadAc to promote colorectal cancer tumorigenesiey reportthat
circulating levels of artFadAc IgA, but not IgG, are increased in patients witthbearly and
advanced colorectal cancer compared with the healthy controls, and especially in those wi
proximal colorectal cancdBaik et al, 2022) Brown et al. reporthat IgA levels of whole saliva
and serum are elevated in oral cancer patientslatdsalivary IgA levels may prove useful in
distinguishing patients with possible recurrent diséBsewn et al, 1975) Tumorsassociated with
high IgA arebladdercancer oral cancer endometrialcancerand pancreaticcancer The potential
andlimitations of IgA as grognostichiomarkerare related to the fact thaifférent cancers have
distinct biological behaviors and immune microenvironments, which influence the prognostic
significance of IgA For example, irlung cancer a highgA/lgG ratio may serve as an early
diagnostic marker, it does not appear to have a significant correlation with survivéKraies et
al,, 2020)

2. CASEREPORT

We presenta 64yearold patientoperated in 2026 for cecum carcinomexifred by DNA
analysis mutation in codon 12 of exon 2 in the KRAS gene. According to the NRAS gene, wild type
Present comorbidities: long term arterial hypertension and diabetes mellitus type. In his past suffel
a stroke andrequent colonoscopies with multiple poggiomies The onset of renal damage was
with acute renal failure on the background of hemorrhagic purpura, elevated IgE and cANCA. Acu
renal failure was overcome with leglose intravenous corticosteroidsj@pplicationsand at a later
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stagekidney bigsy isperformed. Considering the positive cryoglobulins, positive hepatitis B was
also proven, without viral replication.

Image 1. Characteristic palpable purpura in IgAV, present in our patient

Kidney biopsy:The puncture material, examined histotagiy, contains 12 glomeruli, of
which 1 is completely sclerotic andi4with advanced sclerosis. The remaining glomeruli are
normocellular, with visibly unchanged capillary basement membranes and discrete segmen
sclerosis in single ones. Small groudsatrophic tubules are found on the side of the tubular
apparatus. The interstitium is free of infiltrates and pathological fibrosis. The examined arteriole
andsmallarteries have moderate smooth muscle hyperplasia, and the larger arterial ravithes
mild subintimal fibrosis. Immunofluorescence examination proved: 8 mainly mesangial
deposition of IgA and C3 and 2+ subepithelial deposition of Iydrphological diagnosis: IgA
nephropathy probable histological variaiitfocalsegment sclerotic.

{ -
-

Image 2. Immunofluorescence studymesangial IgA deposits

Given the presence of oncological disease, pathogenetic treatment has not beemngilarted
the patient had a repeated episodAkF. Pulse Methylprednisolone x 500mg days and therapy
with Azathioprineis started, on the background of therapy vigmivudine Pulse therapy with CS
was performed three times a year, without oral CS. Colonoscopies were performed periodica
according to the absence or presence of new polymsduration ofizathioprine therapy was only
one yearln this way, optimal renal function was maintained for five years, withoudppearance
of purpura and joint pain.

In 2023, a recurrence of the oncological disease, which necessitated a total colectomy a
the appearance of acute renal failure postoperatively, was overcome again with low doses of (
intravenous infusions and correction of the dméde balance. Withbpathogenetic treatment
before and after surgery. Within one year after the total colectomy and the cessation of pathogene
treat ment , a gradual increase in creatinini
conductintermittentpulse CS trefanent, without oral CS therapy
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Wedecidedt o foll ow our patientdés ser upompaev el
them to the patient's proteinuribhelgA and proteinuria valueare depicted ifig. 1.

Figurel. Serum IgA andgroteinuriain the course of the disease

Intriguing is the fact that higher proteinuria coincides with lower serum level of IgA,
encouraging the idea that when IgA is lowlee to itsdepositon in kidney, leading to aggravation
of kidney function.

3. DISCUSSION

Patients with late onset é§AV should undergo serious follewp for neoplastic diseases.
Interestingfinding is the presence of elevated IgA in our patient and tearease in serum
coincides with deterioration of renal functidVe have baeobserving the same findings in patients
with secondary to psoriasis or liver cirrhosis IgA nephropathy, while in patients with primary IgA
Nephropathy serum IgA is in reference range.

N.J. Petrelliet al. reported elevatednmunoglobulin A (IGA1) levebk in patients with
advanced colorectaladenocarcinoma presenting with normal preoperative levels of
carcinoembryonic antigen (CEApetrelliet al, 1993) G. Michaélssoret al. report in ptients with
psoriasis increased serum levels of IgA antibodiggi&alin (Michaélssoret al, 1993)

We believethat in IgA Nephropathy the serum IgA is normal, but abnormally glycosylated
as in primary IgAV, but in secondary forms of IgA Nephropathy and IgA¥ levels are secondary
increased due to present carcinoma, psoriasis or liver cirrhosis leading to deposition of I
Therefore elevated levels aferumigA immunoglobulins suggest the presence of another disease
leading to the manifestation of Ig#ephropathy and IgA vasculitis

4. CONCLUSION

Pathogenetic treatment is not indicated in patients with cancer, diabetes mellitus, ar
hepatitis B, but in our case, the triple AKI as well as the progression of CKD required a differen
multidisciplinary approachas a result of which, for six years, the patient had normal creatinine,
without purpura and joint pain.
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