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[Ipe3 mocnemHuTe TOMWHW HapacHa 3HAYCHUETO Ha BB3MAIUTCIHUTE CTABHH
3a00JIIBaHUS TIOPAJX MMOBUIIABAHETO HA CPEJHATA BH3PACT HA HACEICHHETO W CBBP3aHUTE C
HEr0 MKOHOMHUYECKH U COIMAIIHU pa3xonu. Bce moBeue ce yBenM4aBar 4ecToTara U TeKeCTTa
Ha BCHUYKH BHIOBC GOHGCTI/I Ha CTaBHUTC U KOCTHTC, a TC Ca C’prOBO,Z[eHI/I C paSJ'II/I‘IHI/I 10
€TUOJIOTUA U UHTCH3UBHOCT BB3IIAJIUTCIIHA npouecn nu 3ary6a Ha KOCTHA U xpym;mHa TBhKaH.
[Iporpecustra UM € cBbp3aHa C TMOCTOSIHHO ycellaHe Ha 0oJka W AUCKOMQOPT, BOICIIU IO
MOCTETNEHHA 3ary0a Ha HOpMajHa JBUTATelIHa aKTUBHOCT U PabOTOCIIOCOOHOCT, IO COITMaHa
W30JIallisl M CEPHO3HO BJIONMIABaHE KAadyeCTBOTO HAa JKMBOT, a B MHOIO CIIy4ad JIO
UHBaIMAU3MpaHe. HIkon oT Te3u 3a00JIsIBaHUs UMAT CUCTEMHHM TPOSIBU, KOUTO ca MPUYHHA 32
JOITBJTHUTEITHU YCIIOKHCHHMSI, 3acTpallaBalii )XUBOTA Ha IMAlMEeHTa, KaTo ChPACYHO-ChIOBH,
6emoapoOHu, 0hTaIMOJIOTUYHA W JAPYrU 3a0oisBaHus. Bce ome He ca HAMBIHO W3SICHEHU
TOYHUTC MCXaHU3MHU 3a paBBI/ITI/IeTO Ha pa3J'II/I‘IHI/ITe BHUIO0BC aprI/IT, TBU KaTo T€ Ca KOMIIJICKCHHA
U BKJIIOUBAT TCHETUYHO IPEpa3NookeHue, (pakTopu Ha cpefara U HapylIeHHs B UMyHHATa
perynanus.

Pa3paborenu ca pa3iauuHu €KCIEPUMEHTATHH MOJETN Ha apTPUT ¢ IeN Aa Obaar mo-
no0pe m3ydeHu 3a00JsIBAHUATA HA CTaBUTE M J1a OBbJEC MOCTUTHATO TAXHOTO MO-€PEKTUBHO
nedenue. JlereHepaTHBHUTE TPOMEHU NP BH3MAIMTEITHATE CTABHH 3a00JIIBaHUS CE IbJDKAT Ha
mucOamaHc Ha pa3inyHu  (akTopH, JCHCTBAIM B CIIOKHA MpPEXa EIHOBPEMEHHO KaTo
KOMITOHCHTH Ha MMYHHaTa CUCTEMa M PeryJiaTOpy Ha KOCTHATa XoMeocTa3a. B cmHOBHyMa Ha
ITaquCHTHU C paBJ’II/I‘IHI/I BUJIOBC aprI/IT € JOKa3aHO HAJIMYHUECTO Ha aKTI/IBI/IpaHI/I KOMIIOHCHTH OT
CHUCTeMaTa Ha KOMIUIEMEHTa, KaKTO W TOBHIICHA EKCIPECHs Ha perentopure 3a Tax. B
JIHTepaTypaTa nma rojisiMOo KOJIMYECTBO JAaHHHU 3a eKeHepI/IMeHTI/I JOKa3Ballld 3HAYCHUCTO Ha
AKTUBHOCTTAa Ha KOMIUIEMEHTA 3a MaTOreHe3aTa Ha Te3W 3a00NIIBaHMS W pa3pylIaBaHETO Ha

TBhKaHHUTC. BSaHMOHCﬁCTBHCTO Ha KOMIIOHCHTHUTC Ha KOMIIJIEMCHTa C TEXHUTC PCUCIITOPU
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eKCIIpeCUpaHu OT PA3JIMYHU TUIOBE KJIETKU y4acTBalll B apTPUTHUTE 3a00JIIBaHUS € 4acT OT
CIIOKHHSI MEXaHHU3bM, KOWTO peryjiupa peMoJeIUpaHeTO Ha CTaBHUTE ThbKaHH. [Ipu Hsikou
3a00JIIBaHMsI, KATO HAMpPUMEP PEBMATOUIHUSI apTPHUT, BEUE C€ MpHIIAarar MpemnapaTd, YUeTo
JeicTBUE € HAaCOYCHO KbM OJIOKHMpaHE JACUCTEBHETO HAa KOMIUIEMEHTa M €(EeKThT OT TiX e
o0ernasari.

[Ipe3 mocnenHOTO JeceTUsIeTHe HAUIUAT €KUMl ChINO MUMa MPUHOC B U3SI3CHABAHETO HA
poJisiTa Ha KOMIUJIEMEHTa BbB Bbh3MaJIUTEHUTE CTaBHU 3a00isBanus. V3cnenBanusra, KOUTO ce
MIPOBEXAAT ca HACOUCHU KbM H3ydaBaHE POJISITA HA KOMIUIEMEHTA B )KUBOTMHCKU MOJIENIM Ha
peBMaTOUJIEH apTPUT U Ha ocTeoapTpo3a. [lo-uecTo M3MON3BAaHUAT OT HAC MHUIIM MOJEN Ha
peBMaTOUJIeH apTPUT € 3UMOo3aH-uHAyIupaHuar apTput (3MA), mnpeau3BuUKBaH upe3
BBTPECTABHO MHXXEKTHpaHE B KyXWHAaTa Ha IJIE3EHHATa CTaBa ChC zymosan A, MOJy4eH OT
npoxaute Saccharomyces cerevisiae (24250, Sigma-Aldrich, Munich, Germany). Ocsen 3UA,
3a M3ClieJIBAaHE KOHKPETHO HA POJISATA HA alTEPHATUBHUS BT HA KOMIUIEMEHTA, U3II0JI3BaXME U
MUILIK MOJIEN Ha KojareH-aHTUTso unayrupan aptput (KAWA). Toit 6uBa npenu3BUKBaH
Yype3 MHTPANEPUTOHEATHO UHKEKTHPaHe Ha MUIIKU C KOKTEHT OT 4 MOHOKJIOHAJTHU aHTHUTelNa
cpenty konared Tut I (ArthritoMab™, MD Biosciences, USA). U3BecTHo e, ue ArtritoMab™
ce cbp3Ba ¢ enuronute C1% J1, Ul u D3 na CII ¢parmenture (CBS, CB10 u CB11). IIpu
KAWA Ha TpeTus NeH BCHMYKH MHUIIKH OWBAT WHXXEKTHPAHU HHTparepuToHeasHo ¢ LPS
(Escherichia coli 055:B5, MD Biosciences, USA; 50 pg/200 pl endotoxin-free water).
W3non3BaHuAT OT HAaC MOJEN Ha OCTE0apTpo3a € MUIIM MOJIEN Ha KOJIareHaza WHAYIHpaH
ocreoaptputr (KMOA). 3a menta ocTeoapTpuThT Oelle MNpeIu3BUKaH 4Ype3 JBYKPAaTHO
BBTPECTABHO (i.a.) MHXKEKTHpaHe Ha KoareHasa. [ 3a Tpute Mojiena 3a KOHTpoJIa e U3IMO0I3BaT
MHUIIIKHY, KOUTO Ca UHKEKTUPAHU €KBUBaJIEHTHO KoiandecTBo PBS (pH 7.4), cboTBeTHO B cTaBaTta
3a 3UA u KMOA u untpaneputoneanHo 3a KAWA. ExunbT HU mpoBexAa ChLIO in Vitro
U3CJIeIBaHMs HA KJIEThUHU KYJITYpPHU, IOJy4YE€HU OT MOJEIUTE Ha apTpPUT, C Orjie]l Ha ToBa Ja
Oblle TpOCIENIBaHO BB3JACUCTBUETO Ha OINpeAeieHH (QakTopu BbpPXY KIeTbuHaATa
mudepenunanusa. B HacTosimata mMoHorpadus ca BKIIOYEHH MPOBEXKIAHUTE OT €KHUIA HU
U3CIIEIBAHMS BHPXY POJISATa HA KOMIIEMEHTA TIPY BBH3MAIUTEITHH CTaBHU 3a00JIIBaHMsI, KAKTO
U TBIHO HU3JOXKEHHEe W 0000IIeHHe Ha ChIIECTBYBALUTE JAaHHM B JIKTEpaTypara oOT
EKCIEPUMEHTH, MPOBEXKIAHU OT BOJEIINM M3CIENOBATEICKH SKUMH 1O Il cBAT. OCBEH Haii-
HOMYJSPHATE BB3MAJUTEIHH CTaBHHU 3a00JSBaHUS PEBMATOMJIEH apTPUT M OCTE0apTpo3a, B
MoHOrpaduaTa 06CTOIHO ca pa3riieJaH! ChIIECTBYBAIIUTE JaHHH 3a POJIsiTa HA KOMIUIEMEHTA
Opy OBEHWIHUS WAMONATHYEH AapTPUT, AHKUJIO3UpAUIUS CIOHAWIUT, CENTUYHUS U
ncopuaTuuHus apTput. OcBeH TOBa, € 000OIIEHO M ONMCAHO CHIIECTBYBAIIOTO 3HAHHUE 3a
KOMIIOHEHTHTE Ha CUCTeMaTa Ha KOMIUIEMEHTA, PELIENTOPUTE 3a TsX, TbTUIIATa HAa aKTUBHPAHE
U MEXaHM3MHTE Ha perynamus. O6001eHH ca U TepaneBTHYHUTE MOIXO0IHU, KOUTO ce Ipuiarat
3a JIGYCHHETO Ha BB3IUIAUTEIIHUTE CTaBHU 3a00JIIBaHUS 4Ype3 IMOBIHSIBAHE aKTUBHOCTTA Ha
KOMILJIEMEHTA.

B wMmoHorpagusta € oTmeneHo MACTO W Ha JIBE€ CHBPEMEHHHU HAlpaBJICHUS B
ocTeouMyHousiorusATa. EJHOTO OT TAX € HAacoueHO KbM pOJIATa Ha METaKapuoOLMUTUTE H
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TPOMOOIIUTHTE BbB BB3MATUTEIHNTE CTABHU 3200 ISIBAHUS M BIUSIHAETO HA KOMIUIEMEHTA BHPXY
YHUCIIEHOCTTa W PA3NpPOCTPAHEHUETO MM B opraHusma. Jlockopo Ha Te3u KJIEeTKH He Oerre
OOpBIIAHO JOCTATHYHO BHUMAHME NPH U3yYaBAHETO HA CIOKHUTE MEXaHU3MHU Ha MaTOreHe3a
Ha apTpPUTHUTE 3a0ojsBaHMs. Bce mnoBeye JaHHM TOKa3BaT, Y€ METraKapHUOLUTHTE H
TPOMOOIIUTUTE YYacTBAT B MEXKIYKJICTHYHUTE B3aUMOJCHCTBHUS, CTOSIIM B OCHOBaTa Ha
JeCTPYKTUBHUTE NPOIIECH B CTaBaTa, KAKTO U B HAKOU OT CUCTEMHUTE MPOSIBH Ha apTPUTA, KaTO
TpomOoruTo3ara. EKHUMBT HH CHIOI0O WMa NPUHOC, IIOKa3BaMKHM, Ye YHCIEHOCTTA U
JOKAIN3aATa Ha METaKapuOLUTHTE TIPH apTPUTHUTE 3a00JIIBaHMS CE BIMSAE OT aKTHBHOCTTA
Ha KOMIUIEMEHTa. J[pyro HampaBiIMHHE B OCTEOMMYHOJIOTHATA € HACOUYEHO KBbM H3CIIEIBAHE
poJiTa Ha 3aTIBCTABAHETO M IMO-KOHKPETHO Ha OsylaTa MacTHA ThKaH, B MEXaHH3MHTE Ha
naToreHe3a Ha BBb3NAJUTENHUTE 3a00/ABaHUs Ha CTaBUTE. B MonepHuUTe mpescTaBu Osiara
MacTHa ThKaH € MHOTO TIOBE€YE OT MSCTO 3a HaTPyNBaHE HAa MOJEKYJIH C BUCOKAa €HEprHifHa
croitHocT. [Ipueto e, ue T OTroBapsi Ha XapaKTEPUCTKUTE HA OpraH C €HJAOKPUHHA (DYHKITHSL.
KneTtkute My, U3BECTHHU KaTO aUOLUTH, IPOU3BEKAAT TOJIIMO pa3HOOOpas3re 0T OUOIIOTUYHO
aKTHBHU MOJICKYJIH, TOBEYETO OT KOUTO yJ4acTBAaT BbB Bb3NANEHHETO. EMHM OT Te3u MoJIeKynn
ca KJIIOYOBH KOMIIOHEHTH OT CHCTEMara Ha KOMIUIeMeHTa. B MoHorpadwusara ca o600mieHn
JAHHUTE B JIUTEPATypaTa, MOKa3Bally 3HAYCHUETO Ha OTACISHUTE OT aJUITOIUTHTE MOJIEKYIH
3a pa3BUTHETO HA apTPHUTA.

OmnmcannTe B MOHOrpadusATa TaHHNW MOTaT Jla MOCIYXaT 3a pa3paboTBaHEe HA HOBH
TEpaneBTHUYHU MOJXO0/IH, Ype3 KOUTO Aa ObJe KOHTPOJIUPAHO NCHCTBUETO Ha KOMIUIEMEHTA U
Taka Ja ce IOCTHUTHE MOo-e(peKTHUBHA NPEBEHIMS M JICYCHHE Ha BB3NAJIUTEIHUTE CTaBHU
3a0omnsBanus. MoHorpagusaTa Ou MOria Ja MOCIHyXH 3a LEeIUTe Ha 0OydeHHe Ha CTY/ACHTH,
CHELMAIN3aHTH U JTOKTOPAHTH, a CHINO M 3a paboTaTa HAa HIMPOK KPBI OT CIEHHUAIUCTU B
eKCIIepUMEHTATHATA U B KIIMHWYHATa 00JIacCT.

In recent years, inflammatory joint diseases have become of special interest due to the increase
in the average age of the population and the associated economic and social costs. The frequency
and severity of all types of diseases of the joints and bones are increasing, and they are
accompanied by different etiologies and intensity of inflammatory processes and loss of bone
and cartilage tissue. Their progression is associated with constant feelings of pain and
discomfort, leading to a gradual loss of normal motor activity and performance, to social
isolation and severe deterioration in quality of life, and in many cases to disability. Some of
these diseases have systemic manifestations that cause additional life-threatening complications
for the patient, such as cardiovascular, pulmonary, ophthalmic and other diseases. The exact
mechanisms for the development of different types of arthritis are not yet fully understood, as
they are complex and include genetic predisposition, environmental factors and disorders of
immune regulation.

Various experimental models of arthritis have been developed in order to better study joint
diseases and achieve more effective treatment. Degenerative changes in inflammatory joint
diseases are due to an imbalance of various factors acting in a complex network both as
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components of the immune system and regulators of bone homeostasis. In the synovium of
patients with various types of arthritis, the presence of activated components of the complement
system has been proven, as well as increased expression of receptors for them. There is a large
amount of experimental data in the literature proving the importance of complement activity for
the pathogenesis of these diseases and tissue destruction. The interaction of complement
components with their receptors expressed by different cell types involved in arthritis is part of
the complex mechanism that regulates joint tissue remodeling. In some diseases, such as
rheumatoid arthritis, drugs are already used which action is aimed at blocking the complement
and their effect is promising.

Over the last decade, our team has also contributed to elucidating the role of complement in
inflammatory joint disease. The research that is being conducted is aimed at studying the role of
complement in animal models of rheumatoid arthritis and osteoarthritis. The most common
mouse model of rheumatoid arthritis we use is zymosan-induced arthritis (ZIA), caused by intra-
articular injection into the ankle cavity with zymosan A, obtained from the yeast Saccharomyces
cerevisiae (Z4250, Sigma-Aldrich, Munich, Germany). In addition to the ZIA, we also used a
mouse model of collagen-antibody-induced arthritis (CAIA) to specifically study the role of the
alternative complement pathway. It was induced by intraperitoneal injection of mice with a
cocktail of 4 monoclonal antibodies against type II collagen (ArthritoMab ™, MD Biosciences,
USA). ArtritoMabTM is known to bind to the C11, J1, U1 and D3 epitopes of the CII fragments
(CB8, CB10 and CB11). In CIA on day 3, all mice were injected intraperitoneally with LPS
(Escherichia coli 055: BS, MD Biosciences, USA; 50 pug / 200 ul endotoxin-free water). The
osteoarthritis model we use is a mouse model of collagenase-induced osteoarthritis (CIOA). For
this purpose, osteoarthritis was induced by double intra-articular (i.a.) injection of collagenase.
For all three control models, mice were injected with an equivalent amount of PBS (pH 7.4),
respectively, in the joint for ZIA and CIOA and intraperitoneally for CAIA. Our team also
conducts in vitro studies of cell cultures derived from arthritis models in order to monitor the
impact of certain factors on cell differentiation. This monograph includes research conducted
by our team on the role of complement in inflammatory joint disease, as well as a full
presentation and summary of existing data in the literature from experiments conducted by
leading research teams around the world. In addition to the most popular inflammatory joint
diseases, rheumatoid arthritis and osteoarthritis, the monograph examines the existing data on
the role of complement in juvenile idiopathic arthritis, ankylosing spondylitis, septic and
psoriatic arthritis. In addition, existing knowledge of the components of the complement system,
their receptors, activation pathways, and regulatory mechanisms is summarized and described.
Therapeutic approaches that are used for the treatment of inflammatory joint diseases by
influencing the activity of complement are also summarized.

The monograph also focuses on two modern trends in osteoimmunology. One of them focuses
on the role of megakaryocytes and platelets in inflammatory joint diseases and the influence of
complement on their number and distribution in the body. Until recently, these cells were not
given enough attention in studying the complex mechanisms of the pathogenesis of arthritis.
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Increasing evidence suggests that megakaryocytes and platelets are involved in the intercellular
interactions underlying destructive processes in the joint, as well as in some of the systemic
manifestations of arthritis, such as thrombocytosis. Our team also contributed by showing that
the number and location of megakaryocytes in arthritis is influenced by complement activity.
Another direction in osteoimmunology is aimed at studying the role of obesity, and in particular
white adipose tissue, in the mechanisms of pathogenesis of inflammatory diseases of the joints.
In modern notions, white adipose tissue is much more than a place for the accumulation of high-
energy molecules. It is considered to correspond to the characteristics of an organ with endocrine
function. Its cells, known as adipocytes, produce a wide variety of biologically active molecules,
most of which are involved in inflammation. Some of these molecules are key components of
the complement system. The monograph summarizes the data in the literature showing the
importance of molecules released by adipocytes for the development of arthritis.

The data described in the monograph can be used to develop new therapeutic approaches to
control the action of complement and thus achieve more effective prevention and treatment of
inflammatory joint diseases. The monograph could be used for the training of students, and
postgraduates, as well as for the work of a wide range of specialists in the experimental and
clinical fields.

II. MNYBJIUKALUUTPYIIAT.S: [IyosmmkyBana MOHOTpagusi, KOSITO He e IpecTaBeHa
KATO OCHOBEH Xa0M/JIMTALMOHEH TPy

Cencuc, Jlronmuiaa benencka-TogopoBa, YHuBepcutrerko usaarejacrso '"Cs. KanmeHt
Oxpuackn", Copusi, 2021, ISBN:9789540751634

CencuchT € e1Ha OT OCHOBHUTE NMPUYHMHM 32 CMBPT MPHU MAIUEHTUTE ¢ MHPEKITMO3HU
3a00/IsIBaHUS B KPUTHYHO CHCTOsIHUE. TOBa Ce MBDKM Ha yBeIMYaBallaTa c€ aHTHOMOTHYHA

PE3UCTEHTHOCT, HApacTBAIllMs JsUI Ha 3acTapsBalllOTO HACEJICHHE, YEeCTOTO MpWIaraHe Ha
MMYHOCYIIPECUBHHM TEpaNuu, MO-JOCTHIIHUTE MEIUIMHCKA TEXHOJOTUH W WHTEPBEHIHUU.
[TaurienTHTE, KOUTO OLIENSABAT CJIE]l PA3BUBAHE Ha CEICUC, OCTaBaT C TPaHU YBpEeXAaHUs
3apaar (QYHKIMOHATHHU ICPUIUTH U HAMAJICHO KadecTBO Ha JKUBOT, & PUCKBT OT CMBPT
BITOCJIC/ICTBHE MPH TAX ce yBennyaBa. ChbBpEMEHHUTE aHTUONOTHITN U TEPATICBTUYHH ITOXO/TH,
M3MOJI3BAaHU MPH HHTEH3WBHOTO MY JICUCHHE, CE€ OKa3BaT BCE OIIE HE3aJ0BOJIUTEIIHO
edextuBHU. CaMOTO CHCTOSTHUE CETICHC MMa Pa3IMYHa CTETICH Ha U3siBa B X0/a Ha Pa3BUTHUETO
CH MPH OTACITHUTE MalMeHTH. TO € OMUCBAHO ¢ rpyna CBbP3aHHU C HETO TEPMHUHU, KPUTEPUUTE
3a KOUTO TBHPHAT IMOCTOSTHHO H3MEHEHUE, YCHOPETHO C HAMPEIBAHETO HA CHhbBPEMEHHUTE
no3Hanus. TakuBa TEpMUHM, OTPA3sIBALIU pa3inyHaTa CHjla Ha M351Ba HA CENTUYHUTE ChCTOSTHUS
B XO/la Ha Pa3BUTHETO UM Ca: CHHAPOM Ha CHUCTEMEH BB3MAJIUTENEH OTroBOp (systemic
inflammatory response syndrome, SIRS), cerncuc, TeXbK cencuc, CENTUYCH MIOK, CHHAPOM Ha

MHO>KECTBEHA OpTaHHa AUCPYHKIIHSL.
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Kputepunte 3a ompenensiHe Ha CENTUYHUTE CHCTOSHUSA OMBAT MEPUOIUYHO
npepasriekIaHd U ONpeAeNisHM B HayyHaTa OOIIHOCT, CJelBaiku pa3lIupsiBaHETO Ha
MO3HAHUATA 32 MEXaHU3MHTE Ha Pa3BUTHE Ha Cercuca. Y CTAHOBEHU Ca MPAaroBH CTOMHOCTH Ha
KITFOYOBH 3a 3a00JsIBAHETO OMOMapKepH, ChOTBETCTBAIM Ha HACTBHIIBALUTE YBPEXKIAHUS Ha
OpraHWTe, MPUYMHEHU OT HapyIIeHaTa perylanus Ha OTroBOpa Ha OpraHm3Ma KbM
ChlllecTBYBaIa WHpEKIus. B MpenkIMHUYHUTE W3CIEABAHHS C€ W3IMOJI3BAT >KUBOTHHCKHU
MO/JIEIH, KOUTO Hamo00sBaT MO-KbCHUTE €Talu Ha CETICUC U MOJIMOPraHHa HeI0CTaThYHOCT U
MO3BOJISIBAT M3MUTBAHETO Ha PA3IMYHU TEPANEeBTHUHU MOAXOAM M M3MEPBAHETO HAa TEXHUTE
e(eKTH BbPXY CbCTOSTHUETO Ha opranu3Ma. ChIIECTBYBAT HAKOJIKO XUIIOTE3H 32 PA3BUTUETO HA
cericuca, Oa3upamy ce Ha HAOMIOACHUS BBPXY (DHU3NOJIOTHYHUTE IPOMEHH, KAKTO MpH
MAIMEHTH, TaKa ¥ PU MOJIENH, U3I0JI3BAINN EKCIIEPUMEHTATHH )KUBOTHH. B MoHOTpadusra ca
OMHMCAaHU OCHOBHHTE (DAKTOPH, BIHSCIIN BHPXY PA3BUTHETO Ha (ha3uTe HA CENICUC TIPU YOBEKA,
BKITIOUBAIIM POJISATA HA BBH3MAJICHUETO, IUTOKMHUTE M KOMIUIEMEHTA, KaKTO U Y4acTHETO Ha
KOHKPETHH MOMYJalli OT KJIETKH, B3aUMOJICHCTBAIM CH C OMPEIEICHH KOCTUMYIUPAIIN
Mosiekynu. OcobeHO BHHMaHKE € 00bpHATO Ha HapYIICHUSTAa BbB (QYHKIUUTE HA UMYHHUTE
KJIETKW KaTO aHOMAaJIMU Ha TOJIEPAHTHOCTTA U MpOTrpamMupaHaTa UM cMbpT. OnucaHu ca OCHOBHU
BBTPEKJIETHYHH MEXaHU3MH, OCBIIECTBSBAILM C€ C Y4YaCTHETO Ha EHJOIUIa3MaTHYHUS
PETUKYITYyM.

Hammst exun cbiio ©Ma IpUHOC B U3SI3CHSABAHETO HA MEXAHU3MUTE Ha Pa3BUTUETO HA
cemcuca W pa3pabOTBaHETO HA TEPANeBTHUYHU CTpPATETUH 3a JIeYeHEHMeTo My. EmHu oT
U3CTICIBAHMSITA [IETIsIXa M3yyaBaHe POJIsATa Ha armonTo3aTa B MOJET Ha CElCHC, WHAYIUPaH B
MUIIKA 4pe3 WHTPANECPUTOHEATHO MHKEKTHPAHE Ha 3MMO3aH A (KOMIIOHEHT OT KIJIeThYHATa
CTEHA Ha JAPOXAUTE Saccharomyces cerevisiae), KOETO BOAU O TEHEPAIM3UPAHO Bh3NaJICHHE,
HaAno100sBaIl0 CENTUYHUS IIOK MPH YoBeKa. EKUI'BT HU NIPOBEJE CHILO in Vitro U3CIeaBaHUS
Ha KJIETHYHHU KYJATYPH, IOJy4YE€HHU OT MOJIeJIa Ha CEIICHUC, C OTJIe]l Ha TOBa /1a ObJie MPOCIeIIBaHO
BB3JICHCTBUETO HA ompeneneHu (akTopu BbPXY KieTbuHaTa AuQepeHIualus 1 arnonTo3ara.
YcranoBuxme, ue u3noia3BaHeTo Ha aHTH-TRAIL aHTUTENa B HAYAJIOTO HA €CKIIEPUMEHTATHUSA
CETCHC, BOAU 10 O0JIeKYaBaHE Ha CUMIITOMHTE My, Ype3 OrpaHHYaBaHE Ha HACTHIIBAIaTa
armonTo3a Ha IMYHHU KJIETKH.

B npyru Hamm exCriepuMEHTH ChC CHINUS MOJENT Ha 3UMO3aH-WHIYIIMPAH CEICHC,
U3CIIeIBaXMe POJIsATa Ha CHCTeMaTa Ha KOMILIEMEHTA, KaTo 3a [IeITa u3uepraxmMe cepyMHaTa My
AKTUBHOCT HEMOCPEICTBEHO Npeau HHAYLUPAHETO Ha CelCHC Ype3 HHTPAIEepPUTOHEATHO
WH)XKEKTHpaHe Ha KoOpa BeHoM ¢akTop (cobra venom factor, CVF), cTpykTypHO UACHTHYEH C
C3b ¢parmMeHTa Ha KOMIUIEMEHTA. Y CTAHOBUXME, Y€ OTChCTBHETO HAa CEPYMHA aKTHBHOCT Ha
KOMIUIEMEHTa HaMajsiBa Opos Ha MPOBB3MAIUTETHUTE UMYHHU KJIETKH U MOTHCKA 3MMO3aH-
WHAYIIMpaHaTa OpraHHa HEeJOCTAaThUYHOCT, Thil KATO OTpaHUYaBa YBPEKIAHETO HA YEPHUS APOO
U MPOMEHSI HUBaTa Ha YepHOApOoOHUTE eH3UMU. [lomydeHHuTe OT Hac pe3yiaTaTH MOKa3Bar, ue
HXUOHMpaHeTo Ha (PYHKIIMOHAIIHATA AKTUBHOCT HA KOMIUIEMEHTa OM HAMEPUJIO TPUIIOKEHUE B
TEPareBTUYHU MOIXO0/U, C KOUTO J1a ObJIe OTPAaHNYCHO Pa3BUTUETO HA OpraHHa HEOCTATHYHOCT
IIPU CeTICcuca.
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Onucanute B MOHOrpausaTa JaHHM MOraT Ja MOCHIyKaT 3a pa3paboTBaHE HAa HOBHU
TepaneBTUYHU MOAXOAU 3a IOCTUTHE Ha MO-e()EKTUBHA MPEBEHIMs U JEUCHHE Ha cercuca U
CenTUYHMA I0K. MoHorpadusaTa O MOIIIa J1a MOCTYXKH 32 LIEIUTE Ha 00yYSeHHETO Ha CTYICHTH,
CHELMAIU3aHTH U JTOKTOPAHTH, a CHINO M 3a paboTaTa HAa HIMPOK KPBI OT CIEHHUATUCTU B
eKCIepUMEHTAIHATA U B KIIMHUYHATa 00JIaCT.

Sepsis is one of the leading causes of death in patients with critical infectious diseases.
This is due to increasing antibiotic resistance, the growing proportion of the aging population,
the frequent use of immunosuppressive therapies, more affordable medical technologies and
interventions. Patients who survive sepsis remain permanently impaired due to functional
deficits and reduced quality of life, and their risk of death subsequently increases. Modern
antibiotics and therapeutic approaches used in intensive care are still unsatisfactory. The
condition sepsis itself has a different degree of manifestation in the course of its development in
individual patients. It is described by a group of related terms, the criteria for which are
constantly changing, along with the advancement of modern knowledge. Such terms, reflecting
the different strength of the manifestation of septic conditions in the course of their development
are: systemic inflammatory response syndrome (SIRS), sepsis, severe sepsis, septic shock,
multiple organ dysfunction syndrome.

The criteria for determining septic conditions are periodically reviewed and determined
in the scientific community, following the expansion of knowledge about the mechanisms of
development of sepsis. Threshold values of key biomarkers corresponding to the ongoing organ
damage caused by impaired regulation of the body's response to existing infection have been
established. Preclinical studies have used animal models that mimic the later stages of sepsis
and multiorgan failure and allow the testing of different therapeutic approaches and the
measurement of their effects on the body. There are several hypotheses about the development
of sepsis based on observations of physiological changes in both patients and models using
experimental animals. The monograph describes the main factors influencing the development
of phases of sepsis in humans, including the role of inflammation, cytokines and complement,
as well as the participation of specific populations of cells interacting with certain costimulatory
molecules. Particular attention is paid to disorders in the function of immune cells such as
abnormalities of tolerance and their programmed death. The main intracellular mechanisms
involved in the endoplasmic reticulum are described.

Our team also contributes to elucidating the mechanisms of sepsis development and
developing therapeutic strategies for its treatment. One of the studies is directed towards the
role of apoptosis in a model of sepsis induced in mice by intraperitoneal injection of zymosan
A (a component of the yeast cell wall Saccharomyces cerevisiae), which leads to generalized
inflammation resembling septic shock in humans. Our team also conducted in vitro studies of
cell cultures derived from the sepsis model, in order to monitor the impact of certain factors on
cell differentiation and apoptosis. We found that the use of anti-TRAIL antibodies at the
beginning of experimental sepsis alleviates its symptoms by limiting the onset of apoptosis of
immune cells.




ra. ac. a-p logmuna Punmnosa beneHcka-Togoposa PE3IOMETA

In other experiments with the same model of zymosan-induced sepsis, we investigated
the role of the complement system by depleting its serum activity immediately before inducing
sepsis by intraperitoneal injection of cobra venom factor (CVF), structurally identical to C3b
fragment of complement. We found that the absence of serum complement activity reduced the
number of pro-inflammatory immune cells and suppressed zymosan-induced organ dysfunction
as it limited liver damage and altered liver enzyme levels. The results obtained by us show that
inhibition of the functional activity of complement would find application in therapeutic
approaches to limit the development of organ failure in sepsis.

The data described in the monograph can be used to develop new therapeutic approaches
to achieve more effective prevention and treatment of sepsis and septic shock. The monograph
could be used for the purposes of training students, postgraduates and doctors, as well as for the
work of a wide range of specialists in the experimental and clinical fields.

II. HINYBJIUKAIUU TPYIIA TI.6: IlyoaukyBaHa KHUra Ha 0a3ara Ha 3allMTeH
AUCEPTALMOHEH TPYA 32 NPUCHKIAHe HA 00pa30BaTeIHA M Hay4YHA cTeneH " 1oKkTop"
WJIH 32 MPUCHKIAaHe HA HAYYHA cTeneH ''TOKToOp Ha HaykuTe'

Jlvwamuiaa benencka-TomopoBa, Poasi Ha koMIieMeHTa B MNpPOLECHTEe Ha CTaBHA
JAeCTPYKIUS NMPH eKCNEePUMEHTAJIHH MO/IeJIM HA PeBMATONIeH apTPUT, Y HUBEPCUTETCKO
u3naresctso "'Cs. Kimment Oxpuacku', Copusi, ISBN:978-954-07-4651-7

PeBmatongnuar aptpur (PA) e XpOHMYHO CTaBHO BB3MAJIUTEIHO 3a00JsBaHE,

XapaKTEpU3HPAI0 C€ ChC CUJICH CHHOBHT U pa3pylllaBaHe Ha KOCTTa U xpyusuia. [Iporpecusra
My € CBbp3aHa C IIOCTOSIHHO yCelllaHe Ha 00JIKa U AUCKOM(OPT, BOJEIIHN /10 TOCTENICHHA 3aryoa
Ha HOpMaJlHa JIBUraTelHa akTUBHOCT U pabOTOCIOCOOHOCT, /10 COIMATHA U30JIAIHS U CEPUO3HO
BJIOIIIABAaHE KAYECTBOTO Ha )KUBOT, @ B MHOT'O CIy4yau 10 HHBaIUAu3upaHe. CUCTEMHUTE MPOSIBU
Ha PA ca npu4nHa 3a TOMBIHUTENIHN YCIOKHEHUS, 3aCTpallaBallli )KUBOTA Ha MalMeHTa, KaTo
ChPICUHO-CHIOBU, OenoapoOHHU, o(TaIMOJIOTHYHM W Apyru 3abomnsBanus. Bce omie He ca
HAI'bJIHO U3SICHEHU TOUYHUTE MEXaHU3MHU 3a pa3BUTHETO Ha PA, Thil KaTo Te ca KOMIUIEKCHH U
BKJIIOYBAT T€HETHYHO MpEIpasnoio’keHune, (GakTopy Ha cpelaTa U HapylleHHs B UMyHHara
perynamus. B nmocneanuTte roaMHu ca pa3pabOTEeHH pa3iIMyHU €KCIIEPUMEHTAIHU MOJEIU Ha
apTpUT C 11eT Ja ObJaT 1no-100pe n3yueHu 3a00JsIBaHUATA HAa CTaBUTE U Ja ObJie TOCTUTHATO
TAXHOTO MO-e(EKTHBHO JICUECHUE.

JHereneparuBHuTe npomeHu npu PA ce gpimkaT Ha qucOanaHc Ha pa3iauvHA (paKTopH,
JeicTBalll B CIIOXHA MpeXa €JHOBPEMEHHO KAaTO KOMIIOHEHTH Ha MMYHHAara CHUCTeMa W
peryyiaTopu Ha KOCTHaTa xoMeocrasza. B cuHoBuyMma Ha nanueHTu ¢ PA e nokazaHo HaIM4HETo
Ha aKTUBUPAHU KOMIIOHEHTH OT CUCTEMAaTa Ha KOMIUIEMEHTa. BeposTHO Te urpasT BakHa poJist
B TaTOreHe3aTa Ha ToBa 3a0oiiiBaHE M pa3pyllaBaHETO Ha THKaHWTE. AKTHBHOCTTa Ha
KOMILJIEMEHTA € CBbp3aHa C IPOMEHH B HUBATa Ha IUTOKUHUTE, a T€ y4acTBAT B MOAbPIKAHETO

U XpOHH(HIMPAHETO Ha BB3MAIUTEIHUTE mporecd. [IpuiaraneTo Ha HOBHM TepaneBTUYHH
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HOJXO/H, Upe3 KOUTO Ja ObJIe KOHTPOJIUPAHO ACHCTBUETO HA KOMIUIEMEHTA, Ca HEOOXOIMMH 32
no-e()eKTHUBHA ITPEBEHLUS U JICUEHUE HA PEBMATOUIHUS aPTPUT.

B nacrosimoro nznanue ca 00001eH! pe3yITaTUTE OT TUCEPTAIMOHEH TPY/I 32 MPUCHKIAHE Ha
oOpa3zoBatenHa U Hay4yHa crerieH "Jloktop" ¢ nHampaBanenue "buonormuecku Hayku" 4.3.,
HayyHa cnenuanHocT "Hmynonmorus" 01.06.23. OcHoBHaTta Hacoka € KbM M3SCHSIBaHE
BIMSHAETO Ha KOMIUIEMEHTAa BBpPXY pPAa3JIMYHM KIETHUHM NOMYyJallMd M MeIuaTopu Ha
JECTPYKLUATA HA KOCTTAa IPHU JIBa MOZEJAa HAa PEeBMATOMJEH apTPUT - 3UMO3aH-UHAYLHpPaH
apTPUT U KOJAreH-aHTUTUIO-UHAYLHMpaH apTpuT. ONUCAHUAT [AUCEPTALMOHEH TPyA €
OCBIIIECTBEH O] PbKBOACTBOTO Ha mpodecop Huna NBanoscka, 10H.

Rheumatoid arthritis (RA) is a chronic inflammatory joint disease characterized by severe
synovitis and destruction of bone and cartilage. Its progression is associated with constant
feelings of pain and discomfort, leading to a gradual loss of normal motor activity and
performance, to social isolation and severe deterioration in quality of life, and in many cases to
disability. Systemic manifestations of RA are the cause of additional life-threatening
complications of the patient, such as cardiovascular, pulmonary, ophthalmic and other diseases.
The exact mechanisms for the development of RA are not yet fully understood, as they are
complex and include genetic predisposition, environmental factors and disorders of immune
regulation. In recent years, various experimental models of arthritis have been developed in
order to better study joint diseases and achieve more effective treatment.

Degenerative changes in RA are due to an imbalance of various factors acting in a complex
network simultaneously as components of the immune system and regulators of bone
homeostasis. The presence of activated components of the complement system has been
demonstrated in the synovium of RA patients. They probably play an important role in the
pathogenesis of this disease and tissue destruction. Complement activity is associated with
changes in cytokine levels, and they are involved in the maintenance and chronicity of
inflammatory processes. The application of new therapeutic approaches to control the action of
complement is necessary for more effective prevention and treatment of rheumatoid arthritis.
This edition summarizes the results of a dissertation for the award of educational and scientific
degree "Doctor" with direction "Biological Sciences" 4.3., Scientific specialty "Immunology"
01.06.23. The main focus is to elucidate the effect of complement on different cell populations
and mediators of bone destruction in two models of rheumatoid arthritis - zymosan-induced
arthritis and collagen-antibody-induced arthritis. The described dissertation work was carried
out under the supervision of Professor Nina Ivanovska, Ph.D.
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IV. NYBJIUKALHNU TPYIA I'.7: Hayuynn nyOaukanum B U3JaHUs pedepUPAHU H
UHIEKCHPAHN B CBETOBHOM3BECTHU 0a3u JaHHU ¢ HayyHa uHopmauus (Web of
Science u Scopus) u36bH NMcepTAMOHHUS TPy 3a npuaoduBane Ha OHC ,,JlokTop*

1. P. Ganova, L. Belenska-Todorova, N. Ivanovska Effect of estradiol on chondrocytes in the
active stage of collagenase-induced osteoarthritis, Current bioactive compounds vol:18,
issue 10, 2022, https://doi.org/10.2174/1573407218666220118094935 Q3 ( B Scopus, He e
orpa3zeno B Web of Science), IF = 1.309, una.IF = 0.44

Pesrome:

L]en: llenta Ha HACTOAIIOTO U3CIEABaHE € J1a ObJe MpoyueH e(eKThT Ha eCTpaguoia BbPXY
NOTEHIIMala 3a Bb3NAJIEHUE U alloNTo3a MPU MUILIK Mojiel Ha octeoapTpuT (OA).

Bweeoenue: OA e nereHepaTuBHO 3a00isiIBaHE HA CTaBUTE MPOTHYAIO C HapyllaBaHE Ha
CTpYKTypaTa Ha CTaBHHUS XpPYIISUI M CHIIECTBEHH H3MEHEHUS B MOAXPYIIsUIHATA KOCT.
Ectpanuonst (E/l) e cunTan 3a BakeH Y4acTHUK B MOIIbPKAHETO HA KOCTHATa XOMEOCTa3a.
Bce nmoBeue 1okaszarencTBa ce HATPYIBAT 3a TOBA, Y€ MMa BPH3Ka MEKY TEXKECTTA HA €pO3UITA
Ha XPYIIsUIa U CMBPTTA HA XOHIPOIIUTHUTE.

Oco0eHo BaxxHO € J1a ObJIe U3ICHEHA POJIsTa Ha XOHIPOUUTHUTE B pa3BuTreTo HA OA U KakBa €
Bpb3KaTa C HUBAaTa Ha ECTPOTEH B OpraHu3Ma.

Mamepuanu u memoou: W3cnexaBaHero Oelie MPOBEACHO BBHPXY MOJAEN Ha KoJiareHasa-
unaynupan octeoaptput (KMOA) mpu mumku ICR (CD-2).

Pezynmamu: B xnervunute kyntypu EJl penyumpa 6post Ha TGF-B1 monoxxurennure u Ha
neoitHo-nonoxkutenaure  CD200+/TNF-o+ xonapommtu. Ctumynupanero ¢ EJl in vitro
NOHWKM YecTOTaTa Ha aromnro3aTra M Ha npoaykuuara Ha MMP-13 npu aprputHure
XOHJIPOIIUTH ¥ UHXUOUPA OTACISHETO Ha Bh3NaauTeHuTe muToknan 1L-6 u IL-8.

3axnouenue: Pesynrarure Hu mokas3Bart, 4e EJ ce oTpa3siBa Ha QyHKIMHUTE HA XOHAPOIIMUTUTE
ydacTBallki B NMPOTHBOAPTPUTEH MEXaHW3bM U TMOPaJAM TOBA MOXE Ja ObJe MEepPCIeKTHUBHO
cpeacTBo 3a ieueHue Ha OA.

Knrouosu oymu: ectpannon, XOHIPOIMTH, Konarenasa-uHaynupan ocreoaptput (KHOA), 1L-6,
IL-8, MMP-13

Review:

Aims: The aim of the present study is to examine the effect of estradiol on chondrocyte
inflammatory potential and apoptosis in a mouse model of osteoarthritis (OA).

Background: OA is a degenerative joint disease related to articular cartilage disintegration,
together with substantial changes in the subchondral bone. Estradiol (ED) is considered to be an
important player in maintaining bone homeostasis. Increasing evidence support the association
between the severity of cartilage erosion and chondrocyte death.

Objective: It is of great importance to elucidate the role of chondrocytes in the development of
OA in relation to estrogen levels.
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Methods: The present work was conducted on a model of collagenase-induced osteoarthritis
(CIOA) in ICR (CD-2) mice. The cytokine and MMP-3 concentrations were assayed by ELISA,
and apoptosis of chondrocytes was determined by flow cytometry.

Results: ED decreased the number of cultured TGF-B1 positive chondrocytes, reduced the
percentage of double-positive CD200+/TNF-a+ chondrocytes. ED reduced the rate of apoptosis
and MMP-13 production of stimulated arthritic chondrocytes, and inhibited the release of
inflammatory IL-6 and IL-8 cytokines in vitro.

Conclusion: Our results show that ED affects chondrocyte functions as a part of its anti-arthritic
mechanism of action and it might be a perspective drug for healing OA.

Keywords: Estradiol, Chondrocytes, Collagenase-Induced Osteoarthritis (CIOA), IL-6, 1L-8,
MMP-13

2. L. Belenska-Todorova, S. Nikolova Lambova, S. Stoyanova, E. Georgieva, T. Batsalova,
D. Moten, D. Kolchakova, B. Dzhambazov, Disease-modifying potential of metformin and
alendronate in an experimental mouse model of osteoarthritis, Biomedicines, vol:9, issue:8,
2021, pages:1-12, https://doi.org/10.3390/biomedicines9081017 Q1, IF = 6.081, una.IF =
0.76

Pesrome:

OcreoaptputhT (OA) € Hal-4ecTO CpEmIaHOTO JCTeHEPAaTUBHO CTaBHO 3a0oJisBaHE
MPUYMHSBAIIO MPOTPECUBHO YBPEXKIAHE HA XPYIIsIa U MOAXPYIISUTHATA KOCT, Bh3MMaJICHUE Ha
CUHOBHYMa M cuiiHa Oonka. TepameBTHUHUTE MOAXOAM KbM pasnuunute Gopmu Ha OA ca
CTaHJAPTU3UPAHU, BBIIPEKU CIIO)KHHUTE MAaTOMOP(OIOTUYHH MPOMEHH, KOUTO ce HaOI01aBaT
npu OA. Karo usino obage, pezynrarure oT (apMaKoJIOTHYHOTO JICYEHUE ca HE3a0BOUTEIHH.
Hamero u3cnenBane nmarie 3a 1ein ga 0bj1e u3cieaBad eeKThT Ha BellecTBara MeTHOPMUH U
aJICHIpPOHAT, KaKTO U Ha TSXHaTa KOMOMHAIMS, BbPXY pa3BUTHETO U mporpecusita Ha OA npu
MUIIKH ¢ KoJlareHa3a-uHaynupan octeoaptput (KMOA).

Kencku ICR (CD-2) Mumiku 6s1xa pa3npenesieHy B S Tpynu: KOHTpoJiHa, HeTpeTtupana ¢ KUOA,
KHNOA + merdopmun, KHOA + anernponat u KUOA + merdopmun + anennponar. OA Germie
WHAYIUPAH dYpe3 BBTPECTABHO HHKEKTHpaHe ¢ KomareHa3a. DenorunmbT Ha OA Oemie
aHanmu3upaH upe3 praoynuromerpus (3a qudepeHnranus Ha KOCTHOMO3bUHH KieTk), ELISA
(3a cepyMHHUTE HMBA HA aJUMOKUHUTE JIENTUH U PE3UCTHH U XUCTOJOTUYHO (32 MaTOJIOTUYHU
W3MEHEHUS Ha KOJICHHATa CTaBa).

Tperupanero ¢ MeTOpMUH, aJCHAPOHAT WX TSIXHATAa KOMOWHAIUS T0BEe 10 MHXUOUpaHe Ha
excrpecusta Ha RANK n RANKL BbpXy ocTeob1acTuTe u OCTEOKIACTHTE, TIOTYUYCHH TIPH ex
Vivo KyITUBHpaHe Ha KOCTHOMO3bYHHM KIETKM B MHUHEpaJM3Mpalla WIH OCTEOKJIaCTOTeHHA
cpena. Tperupanero ¢ Mmerhopmun Oemie eheKTUBHO 3a HaMaJIsIBaHE Ha AUepeHITnanusaTa Ha
¢ubpobdracTuTe, HO HE U Ha ME3CHXMMHUTE CTBOJIOBU KJIETKH, JIOKATO AJICHAPOHATHT OKa3a
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obparen edext. KomOuHanusiTa oT METGOPMHUH M aJICHIPOHAT TMOTHUCHA IU(epeHIHManusITa
KaKTO Ha ME3CHXMMHHTE CTBOJIOBH KIJIETKH, Taka M Ha (ubOpobnactute. TpeTupaneTo ¢
MeTHOPMHUH, aleHAPOHAT U C TSAXHATA KOMOWHAIWS TOHIKH CEPYMHHTE KOHIIEHTPAlUU Ha
JICTITHH ¥ PE3UCTHH B XpOHWYHATA (a3a Ha apTpuTa. XHUCTOMATOIOTHYHOTO U3CIICIBAHE MTOKA3a,
ye B cpaBHeHUe ¢ HeTperupaHara rpyna ¢ KHOA (9 touku 3a OA), rpynara ¢ metdopmuH (4
touku 32 OA) win aneHapoHar (6 Touku 3a OA) nMaxa MO-HUCHK OPOIl TOYKHU 1O OTHOIICHUE
Ha mpoMeHuTe B Xpyisiia. KomOuHanusTa oT METGOPMUH U aleHIPOHAT 3HAYUTEIHO HamMallu
CTENeHTa Ha JereHepanus Ha xpymnpsuia (2 Touku 3a OA), 3apaay KOETo Ta3u KOMOWHANMS Ou
MorJja JJa HaMepH MPUI0KEHUE B TEpAleBTUUHUTE OIX01u 3a narueHTu ¢ OA.

KimrouoBu aymu: ocTreoapTput, MUIIKM Mojed, MerdopmuH, OuchochoHart, Tperupane,
OCTEOKJIACTOT€HEe3a, aUIIOKIUHH, XHCTONATOIOTHS

Review:

Osteoarthritis (OA) is the most common degenerative joint disease causing progressive damages
of the cartilage and subchondral bone, synovial inflammation, and severe pain. Despite the
complex pathomorphological changes that occur in OA, the approach to different forms of OA
is standardized. The global results from pharmacological treatment are not satisfactory. Hence,
this study aimed to explore the effects of metformin, alendronate, and their combination on OA
development and progression in mice with collagenase-induced osteoarthritis (CIOA).

Female ICR (CD-2) mice were randomized to five groups: control group, CIOA untreated,
CIOA + metformin, CIOA + alendronate, and CIOA + metformin + alendronate. OA was
induced by the intra-articular (i.a.) injection of collagenase. OA phenotype was analyzed by
flow cytometry (bone marrow cell differentiation), ELISA (serum levels of the adipokines leptin
and resistin), and histology (pathologicalchanges of the knee joint).

Treatment with metformin, alendronate, or their combination inhibited the expression of RANK
and RANKL on osteoblasts and osteoclasts obtained by ex vivo cultivation of bone marrow cells
in mineralization or osteoclastogenic media. In addition, metformin treatment was effective for
the attenuation of fibroblast differentiation, but not of mesenchymal stem cells (MSCs), while
alendronate had an opposite effect. The combination of metformin and alendronate had a
suppressive effect on both MSCs and fibroblasts differentiation. Treatment with metformin,
alendronate, and their combination decreased serum concentrations of leptin and resistin in the
chronic phase of arthritis. The histopathological examination showed that compared with the
untreated CIOA group (OA score 9), the groups treated with metformin (OA score 4) or
alendronate (OA score 6) had lower scores for cartilage changes. Metformin combined with
alendronate significantly decreased the degree of cartilage degeneration (OA score 2),
suggesting that this combination might be a useful approach for the treatment of OA patients.
Keywords: osteoarthritis; mouse model; metformin; bisphosphonate; treatment;

osteoclastogenesis; adipokines; histopathology
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3. S. Nikolova Lambova, T. Batsalova, D. Moten, S. Stoyanova, E. Georgieva, L. Belenska-
Todorova, D. Kolchakova, B. Dzhambazov, Serum leptin and resistin levels in knee
osteoarthritis—Clinical and Radiologic Links: Towards Precise Definition of Metabolic
Type Knee Osteoarthritis, Biomedicines, vol:9, issue:8, 2021, pages:1-11,
https://doi.org/10.3390/biomedicines9081019 Q1, IF = 6.081, uuxa.IF = 0.76

Pe3rome:

3aTabCTSBAHETO € CYMTAHO 3a OCHOBEH PHUCKOB (DaKTOp 3a Pa3BUTHUETO M Mporpecusita Ha
ocreoaptputa (OA) Ha KOISIHOTO. To MMa MexaHU4eH eEeKT 3apa Iy HOBUIIEHOTO HATOBAapBaHE
BBPXY HOCEIINTE TEKECTTa CTABH, HO 3a€JHO C TOBa ce HalxironaBa Bpb3ka ¢ OA mpu cTaBuTe
Ha pblere. B mocinenHuTe TOAMHM 3HAUYMTENIHO HApacTBa HMHTEPECHT KbM pOJIATA Ha
aaunoknHuTe B matorenezara Ha OA. Ilpenmonara ce, 4e CUCTEMHHAT UM €(EeKT CBbp3Ba
3aTibeTsABaHeTO ¢ OA.

[lenta Ha HACTOAMIOTO U3CJe/IBAaHE € Aa ObJAT U3MEPEHHU U aHAIM3UPAHU CEPYMHUTE HUBA Ha
Ha JICTITUH U PE3UCTUH MpHU NanueHTu ¢ koieHeH OA ¢ pa3iIuyHU CTOMHOCTH Ha MHJEKca Ha
TenecHaTta Maca. B u3cienBaneTo Osixa BKIIIOYEHHU CEIEMIECET M TPU MallMeHTa C MbPBUYEH
cumnroMmarndeH OA Ha Bb3pacT Mexy 35 u 87 ronunu (cpenHa Bb3pacT 66 roIMHN), OT KOUTO
67 xenu U 6 mbxe. [lanmenTure 0sxa OT BTOPH J0 YETBBPTH panuorpad)Cku CTaauil cropen
ckanara Ha Kenrpen-JlopweHc. 43 marpenrta 6sxa cbC ChI'BTCTBAIIO 3aTiIbcTsABane (BMI >30
kg/m?, cue cpenna croitnoct 38.34 + 8.20) u 30 marmera ¢ BMI < 30 kg/m? (cpeana cToitHOCT
25.07 £2.95). 3a koHTpoOJIHA TpyNa 0sxa U3CIeABAHN ANHAIECET MHAUBU A ¢ pa3audHu BMIs,
BKJIFOUMTEJIHO TaKUBa ChC 3aTIBCTIBaHe, HO O6e3 paanorpadcku koneHeHn OA. CepymMHUTE HUBA
Ha JICTITHHA U pe3ucTruHa O0sixa u3meperu upes meroaa ELISA. Tlpu manuentute ¢ koneHen OA
1 BMI >30 kg/m?cepymHuTe HUBA Ha JdenTuHa (39.546 + 12.918 ng/mL) 61xa 3HAUUTENHO TI0-
BHCOKH B CpPaBHEHHE ¢ Te3W INpH 3apaBu uHAUBUAN (15.832 £16.531 ng/mL, p < 0.05) u npu
naruenTtute ¢ Huchk BMI (p < 0.05). IIpu nanuentute ¢ BMI < 30 kg/m? nuBara Ha nenTuHa
(13.010 £+ 10.94 ng/mL) He ce oTIM4YaBaxa 3HAYUTETHO OT CHOTBETHUTE 3a KOHTPOJIHATA TpyIia
croiiHocTH (p = 0.48). CepyMHUTE HHBA HAa PE3UCTUHA OsIXa CHIO MO-BUCOKH MPHU MAITUCHTUTE
¢ koneHeH OA B cpaBHEHME ChC 3[IpaBUTE KOHTPOJIM, HO pa3juKaTa MMalle CTaTUCTUYECKO
3HaYE€HHE caMO TpH manueHT ¢ Bucok BMI (2.452 + 1.002 ng/mL B rynata ¢ BMI >30 kg/m?2;
2.401 £ 1.441 ng/mL npu nmanuertu ¢ BMI < 30 kg/m2; 1.610 £1.001 ng/mL B koHTpOIHaTa
rpyna, p < 0.05). bemre yctaHoBeHO HaTM4re Ha KOpeamus MeXK/ 1y CepyMHUTE HMBA Ha JICTITHHA
u paauorpadckus ctaauii Ha OA, Hamp. MO-BUCOKM HHMBA Ha JICITUH ce Ha0JroJaBaxa B I10-
HalpeJHaINTE TpeTa U YeTBbpTa paguorpadcku ¢asu, T0KaTo MO OTHOLICHHE Ha PE3UCTHHA
Oeme HaOmoaBaHa Kopenamus B noarpynara nanueHt ¢ BMI < 30 kg/m2. Cepymuute HuBa
Ha JISNTHH U PE3UCTUH 0s1Xa aHAIM3UPAHU MIPH MAIUEHTH ¢ pa3nuvHu KIHHIIHU Gopmu Ha OA.
HoBu xnmHMYHM Kopenanuu Osixa HaMEpEeHH B HACTOSIIOTO H3CJEIBaHE MPHU MAlUEHTH C
u3zonupaH kKoieHeH OA B CpaBHEHHE ChC CIIy4yaHW C Jpyra JIOKaJu3alus Ha 3a00JsBaHETO.
[Taniuenture ¢ n3omupan KoseHeH OA 0sixa 3HAUUTEITHO MMO-MJIaJM U ©Maxa mo-Bucok BMI B
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CpaBHEHME C TakuBa, npu kouto OA Oerie KOMOWHUpPaH C OIIE HETOBH JIOKAJTU3allMHU, HATp.
CIIOHAWIOAPTPUT + Hamumume Ha Tazo0eapeH OA u Ha renepanmmsupan OA. Te3m mgaHHU
MOJIKPEIISAT XUII0Te3aTa, Y€ HATMIUETO Ha 3aTIIECTSIBAHE € MPEANOCTaBKa 3a II0-PaHHO Pa3BUTHE
Ha kojeHeH OA KaTto M30JMpaHO JOKaTW3upaHe Ha 3a00JIIBAHETO MPH MO-MJIAIW MAUEHTH
npeau MosBaTa Ha OCTCOAPTPUTHH W3MEHEHUs Ha APYyrd Mmecta. HuBata Ha nenTuHA U
pesuctuHa pu u3onupanus koieHeH OA cbio 6sxa mo-sucoku. CepyMHHUTE HUBA HA JIENTHH
U PE3UCTHH B KOMOMHALIMSA C KIMHUYHUTE XapaKTEPUCTUKU Ha MAI[UEHTUTE ca MOKA3aTeIHH 3a
HaJIMYHETO Ha pasjuyaBalld c€ KIMHUYHH M JJA0OpaTOpHH MpodUiU, Ype3 KOUTO Ou OmIIo
BB3MOJXKHO J1a ce JerUHUpa MO-TIPEIU3HO MeTabouTHUAT npodui Ha koseHHust OA. Kato ce
B3€Me€ IpeJ B, Y€ 3aTIIbCTABAHETO € MOJIeXKAlll Ha Bb3/IEHCTBUE PUCKOB (PakTOp, KOMTO MMa
OTpaXeHHE BBpPXY Tmporpecupanero Ha OA, pa3nuuHU TOAXOIW 3a TIOBIUSBaHE Ha
3aTIBCTSIBAHETO OMXa MPEAJIOKUIN BH3MOKHOCT 32 OBACHIN TePaNeBTUYHU MOIXOIU 32 TOBA
3a0oJIsIBaHe.

KitrouoBu ymu: KOJIEHEH OCTEOAPTPUT; AIUIIOKUHU; JICTITUH; PE3UCTHH; 3aTIILCTBAHE; HHICKC
Ha TejlecHaTa Maca

Review:

Obesity is considered a major risk factor for the development and progression of knee
osteoarthritis (OA). Apart from the mechanical effect of obesity via increase in mechanical
overload of weight-bearing joints, an association with hand OA has been observed. There has
been increasing interest in the role of adipokines in the pathogenesis of OA in the recent years.
It has been suggested that their systemic effects link obesity and OA. In this regard, the aim of
the current study was measurement and analysis of serum levels of leptin and resistin in patients
with knee OA with different body mass index (BMI). Seventy-three patients with primary
symptomatic knee OA at the age between 35 and 87 years (mean age 66 years) were included
in the study (67 women and 6 men). The patients were from 2nd to 4th radiographic stage
according to Kellgren—Lawrence scale. 43 patients were with concomitant obesity (BMI >30
kg/m2, mean values 38.34 + 8.20) and 30 patients with BMI < 30 kg/m2 (mean values 25.07 +
2.95). Eleven individuals with different BMIs, including cases with obesity but without
radiographic knee OA, were examined as a control group. Serum levels of leptin and resistin
were measured via ELISA method. In patients with knee OA and BMI >30 kg/m?, serum levels
of leptin (39.546 + 12.918 ng/mL) were significantly higher as compared with healthy
individuals (15.832 £16.531 ng/mL, p < 0.05) and the patients with low BMI (p < 0.05). In
patients with BMI < 30 kg/m? the levels of leptin (13.010 = 10.94 ng/mL) did not differ
significantly from the respective values in the control group (p = 0.48). Serum levels of resistin
were also higher in knee OA patients in comparison with healthy controls, but the difference
was statistically significant only for patients with high BMI (2.452 + 1.002 ng/mL in the group
with BMI >30 kg/m2; 2.401 + 1.441 ng/mL in patients with BMI < 30 kg/m2; 1.610 £1.001
ng/mL in the control group, p < 0.05). A correlation was found between the serum levels of
leptin and radiographic stage of OA, i.e., higher leptin levels were present in the more advanced
3rd and 4th radiographic stage, while for resistin a correlation was observed in the patient
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subgroup with BMI < 30 kg/m2. Serum leptin and resistin levels and clinical characteristics
were analyzed in patients with different clinical forms of OA. Novel clinical correlations have
been found in the current study in patients with isolated knee OA vs. cases with presence of
other disease localizations. It has been observed that patients with isolated knee OA were
significantly younger and had higher BMI as compared with cases in whom OA is combined
with other localizations i.e., spondyloarthritis + presence of hip OA and with generalized OA.
This supports the hypothesis that presence of obesity promotes earlier development of knee OA
as an isolated localization of the disease in younger patients before appearance of osteoarthritic
changes at other sites. The levels of leptin and resistin in isolated knee OA were also higher.
Serum levels of leptin and resistin in combination with patients’ clinical characteristics suggest
existence of different clinical and laboratory profile through which more precise definition of
metabolic phenotype of knee OA would be possible. Considering the fact that obesity is a
modifiable risk factor that has an impact on progression of knee OA, different approaches to
influence obesity may offer potential for future disease-modifying therapeutic interventions.
Keywords: knee osteoarthritis; adipokines; leptin; resistin; obesity; body mass index

4. L. Belenska-Todorova, V. Gyurkovska, N. Ivanovska, Neutralization of Tumour Necrosis
Factor-related Apoptosis-inducing Ligand Ameliorates the Symptoms of Zymosan-induced
Septic Shock, Comptes rendus de l'Académie bulgare des Sciences (Proceedings of the
Bulgarian Academy of Sciences), vol:74, issue:11, 2021, pages:1684-1693,
https://doi.org/10.7546/CRABS.2021.11.15 Q3, IF = 0.378, una.IF = 0.126

Pe3rome:

CenTUYHUAT MIOK M YBPEXAAHETO HAa (DYHKIMHUTE HAa OpPraHUTE ca Hal-uecTUTE MPUYMHU 32
CMBPT NP NAIIMEHTHUTE ChC CETICUC. BICOKaTa CMBPTHOCT B KbCHHS €Tall Ha 00JIECTTa Ce IbIDKU
Ha KoJjalca Ha pa3jdM4yHU OpraH{, CBI'BTCTBAH C pa3BUTHETO HAa MMYHOCYIpECHS U
nporpaMupana kieTbuHa cMbpT. LlenTta Ha Hamata pabora Oertie 1a n3ciaenBamMe MOCIeCTBHUTA
0T OJIOKMPAHETO Ha TYMOpP HEKpPOTU3Upalus (akTOp-CBbpP3aH anoInTo3a WHIYIUPAI JTUTaH
(TRAIL) B Mumm MojaeNn Ha 3WMO3aH-MHAYIIMPAH CENTHYCH IIOK. [lepuToHeaneH ekcynmar u
KJIETKH Osixa aHalu3upaHu uype3 (QIOYyHUTOMETpHUsl KaTo OsXa M3MOI3BAaHU aHTUTENA CPelly
no3utuBHY 3a Ly6C n CD11b monmymanuu ot MoHomuTH/Makpodaru. Kinetku ot cineska u oT
NEepUTOHEANIEH eKCyaT Osxa aHaJIM3UPAHU 3a aronTo3a/HeKpo3a ¢ MOMOIITa Ha aHEKCUH V U
nponuaueB Hoaua. Pesyararure mokazaxa HamalleHa CMBPTHOCT Ha KIETKHUTE, a
HeyTpamu3upanero Ha TRAIL monmxu mpouenta asoiHomo3utuBHH 3a CD11b m Ly6C
BB3MNAIUTENIHA KJIETKH U JIeJla Ha amONTHYHUTE U HEKPOTUYHH KIETKHM B TEPUTOHEYMA U
cie3kara. M3non3Banero Ha aHtutena cpemy TRAIL Hamanu yBpekJaHETO Ha cie3Kara B
paHHMUTE eTamnM, KaKTO W Pa3BUTHETO Ha CIJICHOMeranus mpe3 (azarta Ha CHHIpoOMa Ha
MyJITHOpTraHHa nucyHkus. Hammre pesynratu geMoHcTpupaxa, ue 6inokupaneto Ha TRAIL
B MOMEHTa Ha MHAYIMPAHE Ha CEMCUC MOXE J]a HaMajll cujaTa Ha CUMIITOMHUTE TJIaBHO 4pe3
MOTHCKaHe Ha yCKOpeHarTa aronTo3a B IEpUTOHEAHUS eKCYAaT U Cle3KaTa.
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KntouoBu nymu: TRAIL, 3uMo3aH-UHIYLIUPaH CENITUYEH 10K, CEMICUC, alloNTo3a

Review:

Septic shock and multi-organ failure are the most frequent reasons that cause death in patients
with sepsis. High rate of mortality at the late phase of disease leads to disabling of various organs
accompanied by immunosuppression and programmed cell death. The present work aimed to
investigate the consequences of blocking of Tumour Necrosis Factor-related Apoptosis-
inducing Ligand (TRAIL) in a mouse model of zymosan-induced septic shock. Peritoneal
exudate and cells were assessed by flow cytometry analyses using antibodies against Ly6C and
CD11b monocyte/macrophage populations. Spleen and peritoneal exudate cells were analyzed
for apoptosis/necrosis using Annexin V/propidium iodide kit. The results showed that mortality
was decreased and TRAIL neutralization lowered the percentage of CDI11b+/Ly6C+
inflammatory cells and apoptotic/necrotic cells in peritoneum and spleen. Anti-TRAIL treatment
reduced spleen injury at the early stage, as well as splenomegaly at the phase of multiple organ
dysfunction syndrome (MODS). Our results demonstrated that blocking of TRAIL at the point
of sepsis induction might mitigate the disease symptoms mainly through suppression of
accelerated apoptosis in peritoneal exudate and spleen.

Key words: TRAIL, zymosan-induced septic shock, sepsis, apoptosis

5. 1. Maslarski, L. Belenska-Todorova, Variants of mastoid and occipital emissary foramens
and their clinical correlation, Journal of IMAB - Annual Proceeding (Scientific Papers),
vol:27, issue:4, 2021, pages:4004-4009, https://doi.org/10.5272/jimab.2021274.4004, Q3

Pesrome:

EmucapHuTe OTBOpPH B 4Yepena U PECIEKTUBHO €EMUCAPHUTE BEHU €A IIO3HATHU OTAABHA, HO

YecT0 TAXHOTO 3HaueHWe € mpeHeOperBaHo. OOMuYaliHO B aTJIacUTE 10 AHATOMHUA U B
XUPYPTUYHHUTE PHKOBOJCTBA TE3U YEPEITHU OTBOPH ca OTOEINSA3BaHHU, KaTo ,,CITydaiiHu* min 6e3
3HadyeHue. B HacTod1ara CTatuda Ca MPECACTABCHU HAKOJIKO BApUAHTA HA TUJIHUTC CMUCAPHU
otBopH (occipital emissary foramens), eTHOCTPaHHO PA3IMOJIOKEHHU BIISIBO U OJIM30 JIO TUITHUS
KOHJIWJ BBB (popMaIriys OT TPH OTBOpa, KOUTO OOIIO Ce€ OTBApAT B CHHYC OJIM30 /0 KIMBYCA.
[lpencraBeHn ca aHATOMUYHO 3HAYUMH BapHaHTH HAa MAacCTOWIHUS €MHCAapeH OTBOp, KAaTo B
KOHKPETHHS CIy4ail Te€ ca HSKOJIKO M ca Pa3MOJIOKEHW B JBE TPYNH OT IO JIBa OTBOpA.
I[I/ICKYTI/IpaHO € KIIMHUYHOTO 3HAUYCHUC HA CMUCAPHHUTC BCHU U TO € CPABHCHO CHC ChbBPCMCHHUSA
OIIMT B Ta3u HACOKa. HpeZ[CTaBCHI/I Ca OKIMUIIUTAJIHUTC U MAaCTOUAHUTC CMUCAPHHU OTBOPU KaTO
BaXHM MapKepu 3a OTKpHUBAaHE Ha JypalHUs BeHO3eH cHuHYC. llocinemHure, 3aeAHO C
CIIUAYPATTHUTC BCHU, OCHUT'YypPABAT BAXKCH MCXAHU3BM 34 INOHUKABAHC HA BBTPCUCPCIITHOTO
Haysirane. Jlumcarta Ha KJlareH anapar M Ha MYCKYJHH CTCHH TPU BEHUTE He OJIarompusiTCTBa
peryJIupaHeTO Ha BBTPEUSPENHOTO HaJsiraHe. EBOJIOIMOHHOTO pa3BHTHE HA XOMUHHIUTE U
HAJIMYMETO HA M3MPABEH CTOSK 3aCHJIBA MOSBATA HA EMHCAPHHUTE BapHAllMK HA BEHUTE, KOUTO
BOIT JO OXJaXJaHE Ha BEHO3HATa KPBB M TIPEACTABISABAT AITEPHATUBEH ITHT 32
pasnpocTpaHeHre Ha WHGEKIMH ¥ TyMOpH. B crarusara pasriexigamMe BB3MOXHOCTTa 3a

HAJIMYHUA PpaA3UIMpPEHHUs Ha BEHHUTE, KaTo MpPEJU3BUKAHU OT apTepUO-BEHO3HHU (GUCTYIU U
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NaTOJIOTUsATA CBbp3aHa ¢ Hed. lpuokeHue Ha eMUcapHUTE BEHH MOXeE Ja Objie HaMEPEHO B
oOpa3HaTa AMAarHOCTHKa, KaTO BaXKHO M3CJIEABaHE MPEIu XUPypruuHa HaMmeca 4ypes3 JiaTepajieH
U TPaHCKOHAMJIAPEH MOAXO]I 33 JOCTHI KbM (POpaMeH MarHyM.

Review:

Purpose: Emissary foramens in the skull and emissary veins (EV), respectively, have been
known for a long time but their importance is often disregarded. In the present study, we
introduce variants of occipital emissary foramens (OEF) unilaterally located on the left, close to
occipital condyle in a formation of three apertures that open together in a sinus near clivus.
Material/Methods: Corpses of 30 dead people were dissected in the Department of Anatomy and
standard techniques for soft tissue separation or maceration of the skull were used. After the
removal of calvaria, fixed bones of the skull were disarticulated. Foramens were cleaned using
a double-ended probe and depth and diameter measurements were performed using anatomical
caliper.

Results: We found variants of mastoid emissary foramens (MEF) situated into two groups each
of couple of foramens. Their clinical significance is discussed, compared with existing
experience and analysis of their phylogeny and embryogenesis.

Conclusion: We introduce OEF and MEF to be important markers for detection of dural venous
sinuses (DVS). The latter, together with EV, provide an important mechanism for decreasing
intracranial pressure. This happens due to the absence of a valve apparatus in the veins of the
brain, and the lack, or small amount, of muscle tissue. There is possibility of existing varicose
veins, such as those caused by arterio-venous fistulas and the pathology associated with it. We
suggest application of EV in imaging, as an important study before surgery by lateral and
transcondylar approach to anterior foramen magnum.

Keywords: emissary veins, arteriovenous fistula, dural venous sinuses, intracranial pressure

6. L. Belenska-Todorova, R. Zhivkova, M. Markova, N. Ivanovska Follicle stimulating
hormone and estradiol alter immune response in osteoarthritic mice in an opposite manner,
International Journal of Immunopathology and Pharmacology, Tom 35, 2021, ctp.: 1-14,
https://doi.org/10.1177/20587384211016198 Q2 Q2, IF = 3.167, uaa.IF = 0.79

Pe3rome:

Penuua uscnensanus nokasar, ue nposiBaTa u mporpecusita Ha octeoaptputa (OA) ce cBbp3Ba
C HapyIIeH!s BB QYHKIIMOHUPAHETO HA €HJOKPUHHATA CUCTEMA, HO IMa MAJIKO JI0Ka3aTelCcTBa
3a TOBa KakBa € poJiATa Ha MOJOBUTE XOpMOHU. LlenTa Ha HACTOSIIOTO M3ClEeBaHE € Ja ce
IPOYYH KaKbB KarmanuTeT uMat 1 7B-ecTpaanonsT u GonukynrocTuMyaupamusar XxopmoH (OCX)
Ja u3MeHAT audepeHnmanusara Ha koctTHoMo3buHuTe (KM) KIIeTKu mpu apTpUTHH MUIIKH.
ExcriepumentuTe 0siXxa MpPOBENEHHW C KOJIAT€HA3a-UAYIIUPAH OCTCOPTPHUT TIPH MHUIIKH.
Pa3pymaBanero Ha Xxpympiga Oelie ONpeaeieHo Ype3 OIBETSABaHE ChC cappaHuH U
TOJIYUJMHOBO CHUHBO. 3a OMpENesTHETO Ha pa3auvHuTe nomynarmuu oT KM u cuHOBHAmHU

KJIeTkn Oeme w3nomsBaHa ¢uoymuToMeTrpusi. Bmusaumero Ha ®PCX u  EJl  BBpXY
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ocTeokjacrorenesara Oeme npoydyeHo B KM kynTypu, a BBpXy ocTeobiiacToreHe3aTa B
OBPBUYHU KyATypu oT kanBapus. Huata mHa IL-8, TNF-a, ®CX u ocreokammHa 0Osxa
onpeaenenu upe3 ELISA. ®CX ycunu pa3pyliaBaHeTO Ha Xpyllisja M MOBUIIM HUBaTa Ha
OCTEOKalIMHa B cepyma, fokaro EJ] ro Hamanu u NMOHMKM HHMBATa HAa OCTEOKJIALMH B cCEpyMa.
OCX nosumu Aena Ha CD14+/RANK+ mononuronogoouu u Ha CD19+/RANK+ B-kieTku, 3a
pasiuka ot EJI, KOMTO OTHCHA HATPYNBAHETO HA TE€3U OCTEOreHHM nonynauuu. EJ[ yBennuun
nena Ha CD105+/F4/80+ u CD1lc+ kinerku B cuHoBuyma. @CX ycunu, a EJl motucHa
00pa3yBaHETO Ha OCTEOKJIACTH upe3 Makpodar-kosoHuoctumynupamus dakrop (M-CSF) u
penenTtop AKTUBHUPAIIUS SIpeH (dhakTop-kB JUTaH]T (RANKL)-ungynmpana
OCTEOKJIACTOI€HE3a, KATO TOBA KOPEIHUPAILE ChOTBETHO C YBEJIMYABAHETO UJIN C HAMAJISIBAHETO
Ha cekpenusTa Ha IL-8. ®CX He moBiust Ha oOpa3yBaHeTo Ha ocTeobaacTu, nokato EJ ycunn
TO3M TIPOLIEC, KaTo ToBa Oemie CBBP3aHO ¢ MpoMeHH B mponykuusara Ha TNF-o, IL-8 nu
ocreokanuH. EJ[ Hamamum Oposi Ha OCTEOKJIACTUTE B KOCTTA. V3BOABT OT MPOBEIECHOTO
U3CTIE/IBAHE €, Ue U JIBaTa XOPMOHA OKa3BaT BiusHUE Ha nudepenmanusata Ha KM kieTku, kato
OCX moamomara o0pa3yBaHETO Ha OCTEOKIACTH, a EJ] — HaTpynBaHeTo Ha 0cTe001acTy.

KinrouoBu TyMU: KOJIar€Ha3a-uHIylupaH OCTE0apTPHT, 17B-ecTpanuon,
(b OMKYIOCTUMYIIHPAI] XOPMOH, OCTE00JIACTH, OCTEOKIIACTH.
Abstract

Although a number of studies have shown that the occurrence and progression of osteoarthritis
(OA) is related to endocrine system dysfunction, there is limited evidence about what roles
sex hormones play. The aim of the present study was to examine the capacity of 173-estradiol
(ED) and follicle stimulating hormone (FSH) to alter the differentiation of bone marrow (BM)
cells in arthritic mice. The experiments were conducted in collagenase-induced osteoarthritis
in mice. Cartilage degradation was observed by safranin and toluidine blue staining. Flow
cytometry was used to define different BM and synovial cell populations. The influence of
FSH and ED on osteoclastogenesis was studied in BM cultures and on the osteoblastogenesis
in primary calvarial cultures. The levels of IL-8, TNF-a, FSH, and osteocalcin were estimated
by ELISA. FSH increased cartilage degradation and serum osteocalcin levels, while ED
abolished it and lowered serum osteocalcin. FSH elevated the percentage of monocytoid
CD14+/RANK+ and B cell CD19+/RANK+ cells in contrast to ED which inhibited the
accumulation of these osteogenic populations. Also, ED changed the percentage of
CD105+/F4/80+ and CD1l1c+ cells in the synovium. FSH augmented and ED suppressed
macrophage colony-stimulating factor (M-CSF) and receptor activator of nuclear factor-xB
ligand (RANKL)-induced osteoclast (OC) formation, and this correlated with a respective
increase and decrease of IL-8 secretion. FSH did not influence osteoblast (OB) formation while
ED enhanced this process in association with changes of TNF-o, IL-8, and osteocalcin
production. ED reduced osteoclast generation in bone. The key outcome of the current study
is that both hormones influenced BM cell differentiation, with FSH favoring osteoclast
formation and ED favoring osteoblast accumulation.

Keywords
collagenase-induced osteoarthritis, 17p-estradiol, follicle stimulating hormone, osteoblasts,
osteoclasts
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7. P.Ganova, V. Gyurkovska, L. Belenska-Todorova, N. Ivanovska, Functional complement
activity is decisive for the development of chronic synovitis, osteophyte formation and
processes of cell senescence in zymosaninduced arthritis, Immunology Letters, Tom:190,
2017, ctp.:213-220, https://doi.org/10.1016/j.imlet.2017.08.023 Q2, IF = 3.685, una.IF =
0.92

Pesrome:

Bp3nanenneTo Ha CHHOBHYMa MMa KPUTHYHA POJIS 32 CUMIITOMHTE U IIPOTPECUsTa Ha apTpUTa
¥ BOJIU J0 HEOOpaTHUMO YBpeXJaHE Ha MOJUIekKAIIMs XPYIISUT U KOCTTa. AKTHBHpPAHETO Ha
KOMIUIEMEHTAa € CHJIHO 3aCTBIIEHO KaTo (akTop B MaToreHe3aTa Ha XpPOHUYHUS CUHOBUT MpU
yoBemkus pesmarowaeH aptput (PA). B HacTosmoro wu3cnenBaHe IAEeMOHCTpUpamMe, ue
M34YEPIIBAHETO Ha (PYHKIMOHATHATAa aKTUBHOCT Ha KOMIUJIEMEHTa B MOMEHTA Ha UHULIMKMPaHe Ha
3UMO3aH-UHYIIUPAaHUs apTPUT, 3HAUUTEIHO TOHMKaBa excnpecusita Ha TGF-B1/3, BMP2 u
pSmad2 u HamansaBa 6post Ha MO3UTHUBHUTE KiIeTku 3a CynaHoBo uepHo B B cuHOBHyMa. ChIo
Taka, IMPEeKoOMepHaTa CHHTE3a Ha MPOTEOrTUKAHM M TIIOKO3aMHUHOTTUKAHH € 3HAYUTEIHO
HamaseHa. [lpu MHUIIKKTE C M34epraH KOMIUIEMEHT He ce Ha0Jt0/1aBa MosiBa HA allONTUYHU U
CCHMJIHM KIIETKM CpeJ MPHUKPENEHUTEe KOCTHOMO3bYHU KJIETKH, KYJATHUBUPAHU in Vitro.
CnepoBarenHo numncata Ha (YyHKIMOHAJEH KOMIUIEMEHT MpPeJOTBpaTsiBa pa3BUTHETO Ha
XpPOHUYEH CHHOBUT, 00pa3yBaHETO Ha ocTeodUTH W 00pa3yBaHETO Ha MATOJOTMYHU CEHUJIHU
apTPUTHH KJIETKH.

KirouoBu gymu: cuctema Ha KOMILUIEMEHTA, 3MMO3aH-UHAYIIUPaH apTPUT, CHHOBHT, OCTEO(UTH,
CCHMJTHH KIJICTKH

Review:

Synovial inflammation plays a critical role in the symptoms and structural progression of
arthritis which leads to irreversible damage of the adjacent cartilage and bone. Activation of
complement system is strongly implicated as a factor in the pathogenesis of chronic synovitis
in human rheumatoid arthritis (RA). In this study, we show that the depletion of functional
complement activity at the time of the initiation of zymosan-induced arthritis, significantly
reduced the expression of TGF-f1/3, BMP2 and pSmad?2 and decreased the number of Sudan
Black B positive cells in the synovium. Also, the excessive synthesis of proteoglycans and
glycosaminoglycans was diminished. The appearance of apoptotic and senescent cells among
the adherent bone marrow cells cultivated in vitro was not observed in complement depleted
mice. Therefore, the lack of functional complement prevented the development of chronic
synovitis, osteophyte formation and the generation of pathologic senescent arthritic cells.
Keywords: Complement system, Zymosan-induced arthritis, Synovitis, Osteophytes,
Senescent cells
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8. 1. Maslarski, L. Belenska, The papillary images as part of the twin method, Acta
morphologica et anthropologica, TOM: 22, 2015, cTp.: 88-96,
http://www.iempam.bas.bg/journals/acta/acta22/88-96.pdf; cmucanuero e pedepupaHo B
Web of Science, Ho e 6e3 kBapT u 6e3 IF

Pe3rome:

»MeToabT Ha OMUM3HALMTE HAMUPA MPUIIOKEHHE B U3SICHIBAHETO HA BIMSHUETO HA OKOJIHATA
cpeda BBpPXY TEHETHUHUTE (akTopu MpH (OPMHPAHETO Ha Pa3IUYHU 3a00JSIBAHMS,
MOBEICHUETO W HUBOTO HA MHTEIMTCHTHOCT. 3a LEINTE Ha M3CJICIBAHETO 4Ype3 CTaHIapTeH
MeTOoJ| Osixa ChOpaHW OTMEYaThIM OT MPBCTHTE W JJIAHUTE Ha JBETe pblie Ha 21 nBOKM
MOHO3UTOTHH (M3) 6im3Hay u 22 nBoiiku Au3uroTHH (/13) Oau3HaIM NpeANMHO B paiioHa Ha
rpazg lllymen, bearapus. Pasnpenenennero Ha yaHapHUTE TPUMKHU Ha pbcTUTe Npu M3 u J13
OJIM3HALIM [TOKAa3Ba, Ye YecToTaTa UM € Hail-BUCOKa Ha 5-Ta nucranHa dananra (87,5% mpu M3
omumzHauu u 69,04% npu /I3 Onuznanm). [lponeHThT Ha cnupaiuTe B CpaBHEHHE C JAPYTU
M300paKeHHs Ha MPHCTOBU OTIEYaThLH € No-rojsam npu 13 6nusznanu (40,47%), B cpaBHEHHE
¢ M3 6nuznanu (29,77%). Paznukara B 3MTOTHOCTTa MOXKE J1a ce€ Ha0JI0/1aBa B TPUPATNYCUTE
t’,tu0.

KirouoBu nymu: MOHO3UTOTHHM OJHM3HAIM, TU3UTOTHU ONMU3HAIM, MANWIapHU H300pakeHus,
MeTo/ Ha OJM3HALUTE, XUIIOTeHAPHHU N300paskeHHs.

Review:

The “Twin Method” is attempting to answer questions linked with the extent of influence of
genetic information as opposed to the environment over various diseases, behaviors and level of
intelligence. The material of the study included palm prints of both hands of 21 pairs of MZ
twins and 22 pairs of DZ twins. Most data was collected in the area surrounding the town of
Shumen, Bulgaria. Fingerprints and palms were obtained by a standard method. The distribution
of ulnar loops on fingers in MZ and DZ twins shows that its frequency is the highest on the 5th
distal phalanx (87.5% in MZ twins and 69.04% in DZ twins). The percentage of spirals
compared to other fingerprint images is greater in DZ twins (40.47%) than in MZ twins
(29.77%). The difference in zygosity can be observed in triradii t’, t*’, 0.

Key words: monozygotic twins, dizygotic twins, papillary images, twin method, hypothenar
image.
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V. NYBJIUKAINHUU T'PYIIA T'.8 IlyéumkyBaHa rjaBa OT KHUI'a WM KOJEKTHBHA
MoHOrpadus

1. L. Belenska-Todorova, N. Ivanovska, Influence of depleted complement activity on the
development of zymosan-induced arthritis, Book Publisher International, Highlights on
Medicine and Medical Research, vol.4, Chapter 9, p. 68-78; 2021; ISSN (print):DOI:
10.9734/bpi/hmmr/v4/1658C,  ISSN  (online):DOI: 10.9734/bpi/hmmr/v4/1658C,
ISBN:DOI: https://doi.org/10.9734/bpi/hmmr/v4/1658C, https://stm.bookpi.ore/HMMR-
V4/article/view/558

Pesrome:

3UMO3aH-UHAYLUPAHUIT apTPUT € EKCIEPUMEHTAJIEH MOJEJIl Ha PEBMATOWUIEH apTpuT,
M3IMOJI3BAaH 32 aHAJIU3 Ha KJIETKUTE U MOJIEKYJIHWTE, KOMTO MMaT pojs B IAaTOreHe3aTra Ha
BB3MAINTEIIHUTE CTaBHHU 3a00JsBaHUA. AJITEPHATHBHHUAT IBT Ha KOMIUIEMEHTa y4acTBa B
[aTOreHe3aTa Ha apTpUTa, HO BCE OLIE OCTaBaT HEWU3SCHEHW MHOro BwIpocH. llenta Ha
HACTOALIOTO H3Clie[[BaHe Oellle Ja ce omnpeaenu KakbB € e(eKThT Ha HM34YepIBaHETO Ha
CEpyMHATa aKTUBHOCT Ha KOMIJIEMEHTA BbPXY LIEJIOCTTAa HA XPYILISUIA, EKCIIPECUATA HA IEKTUH-
1 u amomTo3aTa Ha MOHOIMTHUTE U JTUMGOIMUTHUTE B KpbBTA. JlekoMmIieMeHTHpaHeTo Oerie
OCBIIIECTBEHO upe3 KoOpa BeHoM QakTop (cobra venom factor, CVF). Toii mpencrasmisiBa
nentuaeH pparmeHT ananornyeH Ha C3 KOMITIOHEHTA, KOWTO aKTUBUPA AIITCPHATHUBHUS ITBT HA
KOMILIEMEHTa. Y CTaHOBUXME, ye TpeTtupaneto ¢ CVF pexymupa 3arybarta Ha IpOTEOTIMKAHU U
BJIMsIC HA EKCIIPECUsTa Ha JIEKTUH-1 BbPXY MOHOIIMTUTE U JIMM(POLUTHUTE, KAKTO U Y€ HaMaJIsABa
Oposi Ha JACHAPUTHUTE KJIETKM B CHHOBHAJIHATA TEYHOCT. YCIEXbT Ha WMHXUOUWpAHETO Ha
KOMIUIEMEHTA MPH €KCIIEPUMEHTATHUTE MOJENN € OKypa)kaBalll 3a pa3padOTBaHETO HAa HOBU
TE€pPaneBTUYHU MTOAXOAM 32 JICUEHUETO HAa PEBMATOUIHHS ApTPUT MPU YOBEKA.

KirouoBH ymu: KOMILJIEMEHT, AEKTHUH-1, peBMAaTONUIEH apTPUT, 3MMO3aH-UHAYLIUPAH apTPUT

Review:

Zymosan-induced arthritis is an experimental model of rheumatoid arthritis used for analyzing
cells and molecules that mediate the pathogenesis of inflammatory joint diseases. Although the
alternative pathway of complement activity is involved in the pathogenesis of arthritis, many
issues are not well elucidated. The aim of the present study was to evaluate the effect of
complement depletion on cartilage integrity, Dectin-1 expression and apoptosis of blood
monocytes and lymphocytes. The decomplementation was performed using cobra venom factor
(CVF), a peptide fragment analogous to C3 component, which is capable of activating the
alternative complement pathway. We established that CVF treatment reduced proteoglycan loss
and differentially affected Dectin-1 expression on monocyte and lymphocyte populations along
with decreased number of dendritic cells (DCs) in the synovial fluid. Success of complement
inhibition in the experimental models encourages novel therapeutic approaches to the treatment
of human rheumatoid arthritis.

Keywords: Complement, Dectin-1,; rheumatoid arthritis, zymosan-induced arthritis.
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2. L. Belenska-Todorova, N. Ivanovska, Joint Remodeling Molecules and Complement
Components in Septic Arthritis Book Publisher International, Recent Progress in
Microbiology and Biotechnology, vol. 6, p. 74-89, 2021; ISSN (print):978-93-91215-66-8
(print) 978-93-91215-71-2 (e-book), ISSN (online):978-93-91215-66-8 (print) 978-93-
91215-71-2 (e-book), ISBN:978-93-91215-66-8 (print) 978-93-91215-71-2 (e-book),
https://stm.bookpi.org/RPMB-V6/article/view/1679

Pesrome:

Centuunust aptput (CA) e u3BecTeH ome KaTo MH(YEKINO3EH apTPUT U 32 pa3jivKa OT HIKOU
JPYTU BB3MAIUTEIHN CTaBHU 3a00JIIBaHUs, Ce MPUUMHABA OT BUPYCH, OakTepuu u rpou. Tesu
MHUKPOOPIaHU3MHU C€ pa3NpoCTpaHsBaT B CTaBUTE OT BeYE CHILIECTBYBAIl TeXEH (OKYC B
OopraHu3Ma 4Ype3 KpbBOOOpAIICHHMETO WM HaBIM3aT Npe3 paHa IpH HapaHsIBaHE WIH
XUpYprUYHAa WHTEpBEHIMs Ha cTaBara. [laroreHezata Ha CA ce IBKM Ha crenupuyHH
B3aMMO/JICHCTBHS HA MUKPOOPTaHU3MHTE U FOCTOIIPUEMHHUKA UM U Hali-Beue C Heropara UMyHHa
cucreMa. AHaIM3UPaxMe HATMYHUTE JIMTEPAaTypHU JaHHU 32 HAKOU MH(EKLUUH, IIPU KOUTO ce
IPOM3BEXKJIAT MOJIEKYJIHU (PaKTOPH, U3BECTHU CHIIO U C TOBA, Y€ y4aCTBAT B PEMOJCIIUPALIUTE
nporecu npu aprpura. OleHuXMe poisATa Ha KOMIIOHEHTHTE Ha cUcTeMaTa Ha KOMILJIEMEHTa U
Ha KOHKPETHHM MapKepH 3a CTaBHO PEeMOJIeIMpaHe, KaTo TpaHCc(hopMUpaIus pacTexeH (pakrop
oera (TGF-B), koctHust Mopdorenen nporeur (BMP), octreonporerepun/ perentop akTHBATOp
Ha sapeHus ¢akrop «B/ nurang Ha peuenTop akTUBAaTOp Ha sApeHus ¢dakrtop kB
(OPG/RANK/RANKL) u cknepocTuHa B maroreHe3aTa Ha CENITUYHUA apTpHT. JucKyTHupaxme
BB3MOKHHU TEPANEBTUYHU CTPATErnu, HACOYEHU CPEIly TE3U MOJIEKYJIU C 1IeJl HaMallsIBaHe Ha
JECTPYKTUBHUTE BB3MAIUTEIIHA OTTOBOPH B CTaBUTE MO0 BpeMe Ha MH(EKINU.

KirouoBu mymu: nndexmosen aptpur, cucrema Ha komruiementa, TGF-; BMP; ckiepoctus;
RANKL

Review:

Septic arthritis (SA) is also known as infectious arthritis and unlike other inflammatory joint
diseases, it is caused by viruses, bacteria, and fungi. These microorganisms spread to the joints
from an existing focus in the body through the bloodstream or enter through a wound in case of
injury or surgical intervention of the joint. Pathogenesis of SA is due to specific interactions of
the microorganism and the host, especially its immune system. We analyzed the available data
in literature about some infections in which molecular factors are produced that are also known
to be involved in remodeling processes of arthritis. We evaluated the role of complement system
components and certain joint remodeling markers, such as transforming growth factor beta
(TGF-B), bone morphogenic protein (BMP), osteoprotegerin/receptor activator of nuclear factor
Kk B/ receptor activator of nuclear factor k B ligand (OPG/RANK/RANKL) and sclerostin in
pathogenesis of septic arthritis. We discuss possible treatment strategies based on targeting of
these molecules for reduction of inflammatory destructive response in the joints during
infections.

Keywords: Infectious arthritis; complement system; TGF-f5; BMP; sclerostin; RANKL
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3. L. Belenska-Todorova, N. Ivanovska, Influence of berberine on megakaryocyte and
apoptotic cell populations in erosive arthritis, Book Publisher International Technological
Innovation in Pharmaceutical Research Vol. 1, chapter 9, p. 102-114; ISSN (print):DOL:
10.9734/bpi/tipr/v1/2269E, ISSN (online):DOI: 10.9734/bpi/tipr/v1/2269E, ISBN:DOI:
10.9734/bpi/tipr/v1/2269E, https://stm.bookpi.org/TIPR-V1/article/view/322

Pe3rome:

bepbepuHbT € mpoToOEpOSPUHOB ATKAJION C MIUPOK CIEKTHP Ha (GapMaKOJIOTHIHO JCHCTBHE
W € cuuTaH 3a mHXuOUTOp Ha Janus kuHazute 2/3 (Jak)2/3. MexaHU3MbT Ha NEUCTBHE Ha
OepOepuHa TpH BB3MATUTEITHUTE CTABHU 3a00JISIBAHUS BCE OIIC HE € U3SCHEH.

Ilen: UscnenBaxme edexra Ha OepOeprHa BBPXY amornro3ara U 00pa3yBaHETO Ha CECHUIHHU
KIICTKH.

Metononorus: ExcnepumeHTuTe 0s1Xa MPOBEACHU BBHPXY MUIIHM MOJIET HAa €PO3UBEH apTPHT,
UHIYLMPaH Ype3 BbTPECTaBHO HHXKEKTUPAHE HAa 3MMO3aH (3MMO3aH-UHAyLHpaH apTput, 3UA).
XUCTOMATONIOTMYHUTE U3MEHEHUsSI 0siXa OICHEHM CIIE/I OIBETSABaHE ChC CYJaHOBO 4YepHO B
Sudan Black B (SBB). Iudepenunanusita Ha KOCTHOMO3bYHU KJIETKH O€IIIe ONpeeieHa upes3
onsetsiBade 3a TRAP u B-ranakrosmmaza. Anonro3ara u excripecusita Ha Bcel-2 u Bax Geme
ornpezeneHa GIoynUuTOMETPUIHO.

Pesynratu: bepbepunbT HaManu 0Opa3yBaHETO HA alONTUYHU M CEHUJIHH KJIETKH B KOCTHUS
MO3BK M KOCTTa, KakTo U oOpa3yBaneTo Ha TRAIL-uHAYIMPHU OCTEOKIACTH. AJKATIOUIBT HE
MIPOMEHU EKCIIPECUsiTa Ha aHTU-AMONTUYHUAT ¢akTop BcL-2 1 moBuIM ekcrpecusTa Ha Mpo-
anontuyHus (hakTop Bax B cHHOBHAIHUTE KIIETKUA. bepOepuHBT MOTHCHA MOBUIIABAHETO HA
Oposi METakapuoLUTH B KOCTHHS MO3BK.

3axmiouenue: bepOepuHBT OrpaHMYM YCKOPEHOTO OOpa3yBaHe Ha AamoNTUYHU U CEHHWJIHU
KJIETKA B MHIIKHUTE C apTPUT, KOETO OUW MOIJIO Ja uMma obisiekuaBall (PeKT BbPXY CTaBHOTO
BB3IAJICHHE.

KiroduoBu mymu: 6epOepuH, 3MMO3aH-UHIYITUPAH apTPUT, aronto3a, TRAIL

Review:

Background: Berberine is a protoberberine alkaloid with a wide spectrum of pharmacological
activities considered to be a Janus kinase (Jak)2/3 inhibitor. Nevertheless, the mechanisms of
berberine’s actions on joint inflammation have not been well clarified.

Aim: This study evaluated the effect of berberine on the processes of apoptosis and on the
generation of senescent cells.

Methodology: The experiments were conducted in a murine model of erosive arthritis induced
by intra-articular (i.a.) injection of zymosan (zymosan-induced arthritis, ZIA). Histopathologic
changes were evaluated by Sudan Black B (SBB) staining. Bone marrow (BM) cell
differentiation was assessed by and B-galactosidase staining. The apoptosis and the expression
of Bcl-2 and Bax was determined by flowcytometry.

Results: Berberine decreased the generation of apoptotic and senescent cells in BM and bone,
and lowered TRAIL-induced osteoclast formation. The alkaloid did not change the expression
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of antiapoptotic BcL-2 and increased the expression of pro-apoptotic Bax in synovial cells.
Berberine inhibited the elevation of megakaryocyte number in BM.

Conclusion: Berberine limited the accelerated generation of apoptotic and senescent cells in
arthritic mice that may result in amelioration of joint inflammation.

Keywords: Berberine; zymosan-induced arthritis; apoptosis; TRAIL.

4. L. Belenska-Todorova, N. Ivanovska, Megakaryocytes distribution and their presumable
role in bone homeostasis of inflammatory joint disease Book Publisher International,
Research Trends and Challenges in Medical Science Vol. 6, Book chapter 7; ISSN (print):
978-93-90206-91-9 , ISSN (online): 978-93-90206-91-9 , ISBN: 978-93-90206-91-9,
https://doi.org/10.9734/bpi/rtcms/v6, https://bp.bookpi.org/index.php/bpi/catalog/book/313

Pe3rome:
Bo3nanurenaute cTaBHU 3a00JSIBaHUS CE XapaKTePU3UPAT ChC 3HAYUTEIHO pa3pylliaBaHe Ha
KOCTTa M XPYIIsUIa, BOACIIN JO HHBAJIMIHOCT U HaMaJICHO Ka4eCTBO Ha )UBOT. Hsakou oT Te3un
3a00JIIBaHHUS WUMaT CHUCTEMEH XapakTep, 3acTpalllaBail >KMBOTA. TOYHHTE MEXaHU3MH Ha
CTaBHATa MaTOJIOTHs, BCE OIIC HE Ca M3SICHEHM, Thil KaTO B TSIX y4acTBaT roJIIMO pa3HooOpasue
OT pa3IUYHM THIIOBE KJIETKH. Bce moBeuye JaHHM TI0Ka3BaT, Y€ METaKapUOLUTHUTE W
TPOMOOIIMTUTE UMAT KJIIOYOBA POJIi BHB BB3MAJICHHETO HA CTABHTE W PEMOJICIIMPAHETO Ha
KOCTUTE M B CBHII'BTCTBAIMTE T'M CUCTEMHH HapyIICHUs KaTo TpomOoruTo3ara. Tyk Hue
o0oOmaBaMe HAIMYHUTE JAaHHU 3a  MErakapuoroesara, pa3lpOCTPAHEHUETO  Ha
METaKapUOIUTUTE M IUCKyTHpaMe HSKOW acCleKTH Ha yYaCTHETO MM BHB BB3MAIUTEITHHUTE
CTaBHH 3a00JISIBaHUA.

KitrouoBy AyMu: MErakapuoOIMTH, METaKapHOIloe3a, Bh3MAIUTECIIHA CTaBHU 3a00JIsIBaHUS,
apTpUT

Review:

Inflammatory joint diseases are characterised by significant bone and cartilage destruction,
leading to disability and reduced life quality. Some of these illnesses have a systemic character
which leads to life-threatening conditions. The exact mechanisms that are involved in joint
pathology are still not yet known, as a variety of cell types are implicated in them. Increasing
evidence shows that megakaryocytes and platelets are key players in joint inflammation and
bone remodeling, and in the accompanying systemic disorders such as thrombocytosis. Here we
summarise the available data on the megakaryopoiesis, megakaryocyte distribution and discuss
some aspects of their involvement in inflammatory joint diseases.

Keywords: Megakaryocytes; megakaryopoiesis; inflammatory joint diseases; arthritis.
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5. L. Belenska-Todorova, P. Ganova , V. Gyurkovska , N. Ivanovska, Book: Osteoarthritis,
Chapter: Complement system involvement in osteoarthritis pathology, MedDocs Publishers
LLC eBooks, https://meddocsonline.org/ebooks/osteoarthritis/OST-18-03.pdf

Pe3tome: OcteoaptputsT (OA) ce XapakTepusupa C IOCTEIIEHHO pa3BHBala ce 3aryba Ha
XPYILISI, KOSTO IO BpeMe Ha cTallmoHapHaTa (ha3a OT mporpecusta Ha 3a00JIsIBaHETO JTOBEX/1a
10 oOpazyBaHe Ha OCTEO(UTH U CTECHSIBaAaHE Ha BhTPECTABHOTO MPOCTPAHCTBO, a B KpaiiHaTa
¢da3za ce ochllecTBsIBA MOMpPaBIHE W peMOJeNHUpaHe Ha KocTra. MHOXecTBO (hakTopu
JOTIPUHACHT 3a pa3pyliaBaHeTo Ha xpyusuia npu OA, NpsSKO WK HEMPSAKO Ype3 peryaupaHe Ha
aHaOoONMUTHUTE U KaTaOOJNMTHUTE WbHTUIA B MaTpukca Ha Xxpymsiaa. Cucremata Ha
KOMILIEMEHTa C€ ChCTOM OT Haj 50 pa3TBOpUMH U MEeMOPAHHO CBBP3aHH CEPYMHH OENTBIIH,
KOMTO OOEAMHSABAT BPOACHUS W MNpHAOOUTHS HMMYyHUTET. JleificTBueTo Ha Kackajgata Ha
KOMIUJIEMEHTa € HEOTMEHHa 4YacT OT MHOTO0 aBTOMMYHHHM M BB3MNAIUTEIHU 3a00JSBaHMS,
BrimountennHo OA. OOpasyBanute anagpmnarokcuHu C3a m CS5a ce cBbp3BaT C TEXHUTE
peuentopu C3aR m C5aR ¢ BuCOK aduHUTET M OKa3BaT BIMSHUE BHPXY MHOTO KJICTHYHU
nerHoctd. Te mompuHAcAT 3a MOIIBPKAHETO HA Bb3NajleHUETO Ha craBuTe mnpu OA,
JOBEXXJAKW /0 pa3BUTHETO Ha CHHOBUT, NECTPYKLHS Ha Xpyllsia u oOpa3yBaHe Ha
OCTEOKJIacTH. ThH KaTO ChbBpeMEHHOTO JeueHrne Ha OA nelcTBa caMmo BbpXY CUMITOMUTE, HO
HE IpenoTBpaTsaBa U He npemaxsa OA, cuctemara Ha KOMIIJIEMEHTA C€ OKa3Ba aTPaKTHBHA L€
3a MOJyJIMpaHe Ha JiereHepalusaTa Ha Xpylupuia 1 3a pa3pab0oTBaHETO Ha HOBH TepalleBTUYHH
noaxoau. Konarenaza-unnynupanusat ocreoapTput (KMOA) npu Mumku € o0ChkIaH KaTo
noaxozaany moaen Ha OA. To3u mMozmen mMoxe a ObJe M3IMOJA3BAaH 3a M3CIEABAHE POJIATA HA
CUCTeMaTa Ha KOMIUIEMEHTA, EKCIIPECUsiTa Ha CKJIEPOCTHHA U KJIIEThYHOTO CTapecHe.

Review: Osteoarthritis (OA) is associated with gradually developing loss of cartilage, which in
the stationary phase of disease progression leads to the formation of osteophytes and joint space
narrowing, and in the last phase results in bone repair and remodeling. Multiple factors
contribute to the degradation of cartilage in OA, by either directly or indirectly regulating the
anabolic and catabolic pathways of the cartilage matrix. Complement system consists of more
than 50 soluble and membrane-bound serum proteins that connects innate and acquired
immunity. The activation of complement cascade is indispensable part of many autoimmune
and inflammatory diseases, including OA. The generated anaphylatoxins C3a and C5a bind to
their receptors C3aR and C5aR with high affinity and influence many cell activities. They
contribute to maintenance of osteoarthritic joint inflammation leading to synovitis, cartilage
destruction, and osteoclast formation. Because current treatments for OA act only on symptoms
and do not prevent or cure OA, complement system is an attractive target to modulate cartilage
degeneration and help the development of new therapeutic approaches. Collagenase-induced
osteoarthritis in mice (CIOA) is discussed as an appropriate model of OA. Except, this model
might be used for studies on the role of complement system, sclerostin expression and cell

senescence.
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VI. Ilyoaukanum B HepedepupaHd CHUCAHUS C HAYYHO PeleH3HMpPaHe H3BbH
AucepTaNMOHHMS TPYA 3a npuaodusane Ha OHC ,,/lokTop*

1. L. Belenska-Todorova, P. Ganova, N. Ivanovska, In vivo elucidation of anti-arthritic
effect of plant alkaloid berberine in experimental mouse joint inflammation, SC/IERA
journal of biology, Tom:4, 6poii: 1, 2019, ctp.:1-15 http://article.scirea.org/pdf/18025.pdf

Pesrome:

BepbepunbT € mpoTOOEepOEpPUHOB anKanouj C pasHooOpa3HU (HapMaKOIOTUYHU ACHCTBHUS,
U3BECTEH KaTo MHXUOUTOp Ha Janus kuHa3ute (JAK). llenta Ha HACTOSIIOTO U3CIIEBAHE € Ja
ObJiIe U35ICHEH MEXaHU3MbT Ha JieicTBUEeTO My 1o oTHoIeHue Ha JAK2/3 u Ha ekcripecusita Ha
CKJIEPOCTHH B CHHOBHYMa W XpYIIsla, HA HAJIMYMETO Ha MO3UTUBHM KJIETKHU 3a JIMTaHAa Ha
peuenrtop aktuaropa Ha (aktop kB (RANKL) B cuHOBHanHATa TEYHOCT, HA HATUYUETO HA
neaaputan kietku (JIK) B xpymsuta m Ha ekcrpecusita Ha TNF-cBbp3aHust amomnrtosa
uaaynupamnt juras] (TRAIL), kakto u Ha Herous peuentop DRS BbpXy KCTHOMO3BYHHUTE
(KM) knetku. ExcriepumerTruTe 0sixa MpOBEICHA B MUIIM MOJIET Ha €PO3UBHO BH3MAIUTEIIHO
CTaBHO 3a00JsIBaHE, CHIIOCTABHMO C PEBMATOMIHUS apTPUT MPU YOBEKA M MHIYIIHUPAHO Upe3
BBTPECTAaBHO WH)XEKTHpaHe Ha 3uMo3aH. bepbepuHbT Hamanu QochopriInpaHeTo
enHoBpemeHHOo Ha JAK2 u JAK3 B aptputHuTe cTaBu, a cbiio u excrnpecusta Ha RANKL,
TRAIL u DRS. To3u ankanouj He MOBJIHS HA €KCIPECUATa HA CKJIEPOCTHH U MPEIOTBpPATH
HaMajsiBaHeTo Ha Opos 33D1 moNoKUTENHWTE NEHIPUTHU KIEeTKH. Hammre pesynTaTutu
JOTIPUHACSIT 3a IMO-SCHOTO pazOupaHe Ha ooOiekvaBamms edekT Ha OepOepuHa BBHPXY
€pO3UBHUTE MPOLIECH TIPU BH3MAJICHUETO Ha CTaBUTE.

Review:

Berberine is a protoberberine alkaloid possessing various pharmacological activities, known as
a Janus kinase (JAK) inhibitor. The aim of the present study was to elucidate the mechanism of
its action in relation to JAK?2/3 and sclerostin expression in synovium and cartilage, the presence
of Receptor activator of factor kB Ligand (RANKL) positive cells in synovial fluid, the presence
of dendritic cells (DC) in cartilage and the expression of TNF-related apoptosis-inducing ligand
(TRAIL) and its receptor DR5 on bone marrow (BM) cells. The experiments were conducted in
a mouse model of erosive inflammatory joint disease, relevant to human rheumatoid arthritis,
induced through intraarticular injection of zymosan. Berberine decreased the phosphorilation of
both JAK2 and JAK3 in arthritic joints, the expression of RANKL, TRAIL and DRS. The
alkaloid did not affect sclerostin expression and prevented the decrease of the number of 33D1
positive dendritic cells. Present results contribute to more clear understanding of the
ameliorative effect of berberine on erosive processes in joint inflammation.

Keywords: berberine, JAK inhibitors, erosive arthritis, dendritic cells
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2. L. Belenska-Todorova, Emerging Concepts of Megakaryocytes Distribution and Role
in Inflammatory Joint Disease, Journal of Advances in Medicine and Medical Research,
tom:27, 6poii:11, 2018, ctp.:1-13, DOIL: 10.9734/JAMMR/2018/44795

Pe3rome:
Bp3nanutenaure craBHU 3a00/sBaHUS Ce XapaKTepU3UPAT ChC 3HAYMTEIIHO pa3pylllaBaHe Ha
KOCTTa U XpYIIsijia, BOACIIN 10 MHBAIUIHOCT U HAMaJICHO Ka4yeCTBO Ha )KUBOT. Hsakou ot Te3u
3a00/IsIBaHNsST UMAT CHUCTEMEH XapakTep, 3acTpaliaBai] >KHBOTA. TOYHHTE MEXaHHU3MHU Ha
CTaBHATa MaTOJIOTHs, BCE OIIE HE Ca U3SICHEHH, Thil KAaTO B TSIX y4acTBaT roJisIMO pa3HooOpas3ue
oT paBJII/I‘IHI/I THUIIOBEC KIJICTKH. BCC IHOBCYC OaHHU II0Ka3BaTr, Y€ MGI‘aKapI/IOI_II/ITI/ITe nu
TpOMGOI_II/ITI/ITC nMartr KJIH4YOoBa pO.HSI BBbB BB3IMAJICHUCTO HAa CTABUTC U peMOI[eJII/IpaHCTO Ha
KOCTUTE U B CBITBTCTBAIUTE T'M CHUCTEMHHU HapyLICHHs KaTo TpomoOoruro3ata. Tyk HHe
oboOmiaBamMe  HaTWYHUTE JaHHW 32  MeErakapuorioesara, pa3lIpOCTpaHEHUETO  Ha
METaKapuOIUTUTE U AUCKYTHPAME HSKOHW AaCIeKTH Ha y4acTHETO UM BBHB BB3MAIUTEIHUTE
CTaBHM 3a00JIIBaHUS.

KirouoBr aymu: MerakapuoIuTH, Merakapruomnoe3a, Bb3MaJUTEIIHU CTAaBHU 3a00JIsIBAHUA,
apTpUT

Review:

Inflammatory joint diseases are characterised by significant bone and cartilage destruction,
leading to disability and reduced life quality. Some of these illnesses have a systemic character
which leads to life-threatening conditions. The exact mechanisms that are involved in joint
pathology are still not yet known, as a variety of cell types are implicated in them. Increasing
evidence shows that megakaryocytes and platelets are key players in joint inflammation and
bone remodeling, and in the accompanying systemic disorders such as thrombocytosis. Here we
summarise the available data on the megakaryopoiesis, megakaryocyte distribution and discuss
some aspects of their involvement in inflammatory joint diseases.

Keywords: Megakaryocytes; megakaryopoiesis; inflammatory joint diseases; arthritis.

3. P. Ganova, V. Gyurkovska, L. Belenska-Todorova, N. Ivanovska, Low complement
activity increases the survival in experimental aseptic shock, Current trends in

microbiology, TOM:12 2018, CTp.: 55-65,
http://www.researchtrends.net/tia/abstract.asp?in=0&vn=12&tid=41&aid=6225&pub=
2018&type=

Pe3rome:

CenTUYHMAT WIOK € KPUTUYHO KIMHUYHO CBCTOSIHUE C BHCOKa CMBPTHOCT. Jlokaro
KOMIUIEMEHTBHT € BaXCH 3a 3aluTaTa cpelly OakTepuanHu WHGEKIHUH, MHOTO KIMHUYHU
U3CeIBaHMs TOKa3BaT, Y€ aKTUBHPAHETO Ha (PaKTOpUTE Ha KOMIUIEMEHTa € CBBP3aHO C
HACTBHIIBAHETO HAa Pa3pyLIUTENHU CHOUTHS MO BpEME Ha CENTUYHUS IIOK, KATO MYJITHOPTaHHU
YBpEXKIaHUS U JieTajeH u3xo. [IpakoTo u HenmpsSKOTO MHXUOMpaHe HAa KOMIUIEMEHTa MOXe J1a
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ObJle B OCHOBaTa Ha HOBH IOJIXO/IU B JICYEHUETO HAa CENTUYHUSA 1IOK. B HacTos1m0TO H3cnenBane
3a OIpeNEeNTHETO POoJIATa Ha KOMIUIEMEHTa B 3UMO3aH-UHIyLIUPAH CENTHYEH LIOK MPU MULIKU
U3M0J3BaXME€ MOJIeNT Ha H3TOLIABAaHE CEpyMHATa aKTHUBHOCT Ha KOMIUJIEMEHTa 4pe3
MH)XEKTHUpaHe Ha KoOpa BeHoM (hakTop (cobra venom factor, CVF). Pe3ynrature nokasaxa, ue
HUCKAaTa aKTUBHOCT Ha KOMIUIEMEHTA 10 BPEMETO Ha MHUIIMHPAHETO Ha MIOKA, TIOBHIIIABa OpOst
Ha OIEJeNUTE, MPENOTBPATSABA Pa3pacTBAHETO HAa YepHHUSA APOO W HaMallsBa MOKAYBAHETO
HUBaTa Ha CEPyMHUTE MapKepH 3a 4epHOAPOOHO yBpekaaHe Ha 48-mus dac. [loBumennero Ha
nena Ha Ly6C+ knerkute B neputoneanuus ekcynart (I1E) 6emre orpannyueHo kaTo pe3yiaTaT OT
npeaaputenHoto Tperupane ¢ CVF. Amonrto3ara B IIE u cne3kara Oemie moTucHata Mmpu
JKUBOTHUTE C M3TOIIECH KoMIJieMeHT U HuBaTa Ha IL-6 B IIE u cne3kara 6sixa orpanndenu. B
MO-KbCHUTE €TaIu OIENIeTUTe MUIIKU HE pa3BUXa YePHOAPOOHA HETOCTATHYHOCT, 3a pa3jinKa
ot Herepetupanute ¢ CVF. CrenoBaTeinHo pa3rajaBaHETO HA MEXaHU3MUTE HAa aKTUBHPAHETO
Ha KOMIUIEMEHTa M0 BpEeMe Ha Cercuca € BaXHO 3a pa3paOdOTBaHETO HA HOBU TEPAIECBTHYHU
HOJXO/IH.

Review:

Septic shock is a critical clinical condition with a high mortality rate. While complement is an
important defense system against bacterial infection, many clinical observations suggest that
activation of complement factors is associated with detrimental effects in septic shock, such as
multiorgan damages and poor outcome. Direct or indirect inhibition of complement may provide
new approaches in managing septic shock. In the present study, we used a model of complement
depletion by injection of cobra venom factor (CVF) to investigate the role of complement in
zymosan-induced septic shock in mice. The results showed that the low complement activity at
the time of shock initiation raised the number of survivors, prevented liver enlargement and
lowered the increase of serum markers for liver injury at the 48th hour. The elevated percentage
of Ly6C+ cells in the peritoneal exudate (PE) was diminished as a result of CVF-pretreatment.
Also, the degree of apoptosis in PE and spleen was inhibited in complement-depleted animals
and the levels of IL-6 in PE and plasma were suppressed. At late period survivors did not develop
liver dysfunction compared to mice untreated with CVF. Therefore, an understanding of the
mechanisms involved in the activation of complement during sepsis is essential for introducing
new rational therapies.
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4. P. Ganova, L. Belenska-Todorova, T. Doncheva, N. Ivanovska, Berberine prevents
bone and cartilage destruction and influences cell senescence in experimental arthritis,
Journal of Advances in Medical and Pharmaceutical Sciences, Tom:15, 6poii:3, 2017,
ctp.:1-8, DOLI: https://doi.org/10.9734/JAMPS/2017/37839

Pe3rome:

BepbepunbT € mpoTOoOEpOSpPHHOB anmKamouJ C IIUPOK CHEKThP OT (apMaKoIOTHIHU
AKTUBHOCTH, CUMTAH 3a CEJIEKTUBEH MHXHOUTOp Ha SHyc kuHa3a Jak3. He3aBucumo oT TOBa,
MEXaHU3MHUTE Ha JeicTBUeTO Ha OepOepuHa BbpPXY CTaBHHUTE BB3MAJEHHUS HE ca 1o0pe
U3SICHEHU.

Len: ToBa mpoyuBaHe oreHsiBa eekra Ha OepOepruHa BbpPXY pa3pylIaBaHETO HA XPYUsia U
KOCTHUTE U BbPXY F€HEpUPAHETO Ha CTapeelln KIETKH.

Marepuanu u metoau: EkciepuMeHTUTe ca MpOBEACHH B MUIIM MOJEN Ha €PO3UBEH apTpUT,
MpEeAN3BUKaH OT BBTPECTaBHO (1.a.) MHYKEKTHPAHE HA 3MMO3aH (3MMO3aH-UHIYIIUPAH apTPHT,
ZIA). XucTonaToJOTMYHUTE TPOMEHU OsiXa OIEHEHUW Ype3 OILBETSIBAaHE C XEMATOKCHIMH U
eo3uH (H&E), TonynnunoBo cunbo u Cynanoso uepHo B (SBB).

Knerkure or xocren Mo3bk (KM) B3eTu OT kanBapus Osixa M3MECTEHH KBbM OCTEOOIacTHA
mudepennmanus. bsixa ompeneneHu NMOJOXKHUTEIHUTE 3a ankainHa (ocdaraza (ALP) knetkw,
3aeHO ¢ akTHBHOCTTa Ha ALP B kierpunute nu3atu. ['eHepupaHeTo Ha ocTeo01acTH OT
KaJBapus Oerie ornpezeseHo upe3 onpetsane mo @on Koca.

Pesynratu: bepOepunbT HamamsiBa epo3msATa Ha Xpylpsula M KOCTTa. 3arybara Ha
riuko3amuHoriukanu (GAGs) e mo-HucKka B rpymara, Tpetupana ¢ oepoepus (72,0 +/- 2,9%
npu 3UMA mumku cpemy 25,7 +/- 2,2 B O6epOepuHOoBaTa Tpyna). bepbepuHbT MHXHUOMpa
00pa3yBaHETO Ha CTapeelly KJIETKA U HaMmassBa akTuBHocTTa Ha ALP Ha Te3u knetku (0,550
+/- 0,006 3a HeapTputau, 1,725,8 +/- 0,110 3a 3UA u 0,750 +/- 0,0,064 3a 3UA+GepOepuH).
3akmoyeHue: bepOepuHbBT TOKa3Ba MOTEHIMATHH AaHTH-apTPUTHU CBOICTBa B MOZEN Ha
epo3uBeH PA, xoeTo e nmepcrekTHBa 3a MPUI0KEHUETO MY IIPU CTaBHU 3a00JISIBAHUS.

Review:

Background: Berberine (BB) is a protoberberine alkaloid with a wide spectrum of
pharmacological activities considered to be a selective Janus kinase (Jak)3 inhibitor.
Nevertheless, the mechanisms of berberine’s actions on joint inflammation have not been
well clarified.

Aim: This study evaluated the effect of berberine on cartilage and bone destruction, and
on generation of senescent cells.

Methodology: The experiments were conducted in a murine model of erosive arthritis
induced by intra-articular (i.a.) injection of zymosan (zymosan-induced arthritis, ZIA).
Histopathologic changes were evaluated by haematoxylin and eosin (H&E), toluidine
blue and Sudan Black B (SBB) staining.

Bone marrow (BM) cells were shifted to osteoblast differentiation and alkaline
phosphatase (ALP) positive cells were determined together with ALP activity in the cell
lysates. Calvarial osteoblast generation was determined by von Cossa staining.

Results: Berberine decreased cartilage and bone erosion. The loss of glycosaminoglycans
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(GAGs) was lower in BB-treated group (72.0 +/- 2.9% in ZIA mice vs 25.7 +/- 2.2 in BB
group). BB inhibited the generation of senescent cells and decreased the ALP activity of
these cells (0.550 +/- 0.006 for non-arthritic, 1.725.8 +/- 0.110 for ZIA and 0.750 +/-
0.0.064 for ZIA+BB).

Conclusion: Berberine showed potential anti-arthritic properties in a model of erosive
RA perspective for administration in joint disorders.

5. P. Ganova, L. Belenska-Todorova, N. Ivanovska, Dendritic cells and TNF-Related
apoptosis inducing ligand (TRAIL) represent new possibilities for sepsis treatment,
Insights in  Clinical and  Cellular  Immunology, 2017, c1p.: 1-4,
https://doi.org/10.29328/journal.hcei.1001001

Pe3rome:

CerncuchT npecTaBisiBa FeHepaIn3upaH Bh3MaIUTEICH OTTOBOP Ha OpraHu3Ma KbM HHPEKIUs
WM KbM OaKTepHaAIHU MPOAYKTH B KpPHBOOOPAIIIEHUETO, a HE € pa3BUTHE Ha MH(EKLIHS cama Mo
cebe cu. Boprpekn Hampeabka B KIMHUYHATA MPAKTHKA U LSAJIOCTHUTE MEIUIIMHCKU TPHKH,
CETICUCHT OCTaBa rojisiM MpoOJIEM B 3/IpaBeola3BaHETO M BCE OILE € Haif-uectaTa MpUYUHA 32
CMBPT NpU KPUTHYHO OOJTHHM MAMEHTH ¢ MHQEKIHs. B HAacTOAMOTO choOIIeHHEe U3Ka3BaMe
IPEIII0JIOKEHUETO, Y€ IO BpeME€ Ha IPOTHYAHETO Ha cencuc ekcrnpecusita Ha TRAIL B
pa3IuYHU OpraHM KOpejupa ¢ BUCOKAa CMBPTHOCT M IIO-HATaTBIIHO Pa3BUTHE HA CHUHIPOM Ha
noymopranda auchyaknus (MODS). OuakBame, ue nenaputaute kietku (DCs) mpu moBuiieHa
ekcipecusa Ha TRAIL craBar MullleHHM 3a aONTOTUYHU MpoLecH. Ta3u XUnore3a € OCHOBA 3a
MOAPOOHM in Vivo IPOYUYBAHHMS TTPH KUBOTHHCKH MOJICIIH U 3 i# Vitro MpOyYBaHUs HA TIAIUEHTH
ChC CETCHC.

Review:

Sepsis refers to a generalized inflammatory response of the organism to an infection or to
bacterial products in circulation, rather than the development of an infection per se. Despite
recent advances in clinical practice and overall medical care, sepsis remains a great health care
problem and is still the most common cause of death in critically ill patients with infection. We
suppose that during the course of sepsis the expression of TRAIL in different organs correlates
with acute mortality and further development of multiple organ dysfunction syndrome (MODS).
It is expected that dendritic cells (DCs) might become targets for apoptotic processes in a result
of elevated TRAIL expression. This hypothesis is a bias for detailed investigations for in vivo
studies in animal models and for in vitro studies of septic patients.
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6. L. Maslarski, L. Belenska, Qualitative analysis of prints of palms and fingers of twins,
Journal of Global Biosciences, Ttom:4, Opoit:7, 2015, cTp.:2833-2841,
https://www.mutagens.co.in/jgb/vol.04/7/040726.pdf

Pesrome:

PucyHakbT Ha manuigapHUTE JIMHUU CE€ yHAacjeAsiBa MOJIMIEHHO. 3a aHalu3a Ha MPbCTOBUTE
OTIIEYaThIIM MI0-YECTO CE U3IOJI3BAT KaUeCTBEHH MOKazaTeau. Te ca cBbp3aHu ChC CIEUPUIHI
TeHEeTUYHU MapKepu, KOUTO OMpeNesIT puCyHbKa Ha nmanuiapuurte auHud. [Ipeanonara ce, ue
CBHILIECTBYBA BpPb3Ka MEX Ay KaUECTBEHUTE IMOKA3aTeNU U MPEIpa3NoI0KEHUETO KbM Pa3InuHu
3a00JIIBaHUS WJIH MPOSIBU HA OMPEENICHO MOBeJeHHE. AHAIU3BT HA IPBCTOBUTE OTIEYATHIIU €
4acT OT MeTOo/1a Ha OJM3HAIIUTE U C HETO Ce U3CJeIBAT KOJTMYECTBEHU M KQUeCTBEHU MPU3HAIIH.
[IpoBenoxme ananu3 Ha naepmarornudcekara Mopdosioruss Ha JAJaHUTE MOHO3UTOTHH (M3)
onmvsHanu u am3urotHu (/13) 6nm3namu. Upes craHmapTeH METod OsXa CHETH OTIEYATHIU OT
JUTAHWUTE U Ha ABeTe phlie Ha 21 nBowmiiku M3 u 22 nBoiiku 13 6nuznaim. [ToBedero nanau Osxa
crOpanu B obnactTa Ha rpaja [llymen, bearapus. PesynraTute, momydenu 3a pa3npeaeieHueTo
Ha yJIHApHUTE MPUMKHU Ha npbcTuTe HAa M3 1 /I3, mokaszaxa, 4ye T€ ce Cpelar Hail-4ecTo Mpu
netata AuctainHa (ananra. CbOTHOLIEHUETO HA CIHPAIUTE B CPAaBHEHUE C JIPYTH MPHCTOBU
OTHeYaThlu € Mmo-Bucoko mpu /I3, oTkonkoTo nmpu M3 O6nusHamm. OTnedaTbKbT OT IJIAHUTE
Au/Ac e ¢ enqHaKBO BHCOKa BEpOSITHOCT 3a IposiBa U mpu jBere rpynu. [Ipu M3 6nuznaim
BapraOMITHOCTTA Ha M3CJICIBAHUTE YePTH € MIOYTH PAaBHOMEPHO pasnpeaenieHa, 1okato mpu /13
ONMU3HAIM TS € [M0-BUCOKA IPH BTOPO pakaane Ha /I3 Omu3Harm.

KirouoBu nymu: MOHO3UTOTHH OJHM3HAIM, TU3UTOTHU ONMU3HAIM, MANWIapHU H300pakeHUs,
METO/1 Ha OJIM3HALNTE, XUTTOTCHAPHO U300paKeHNe.

Review:

There is evidence of polygenic inherited origin of the papillary image. The analysis of
fingerprints requires the use of qualitative indicators more common. They are bound by specific
genetic markers that define the form of papillary images. The researchers want to find
relationships between quality indicators and predisposal to various diseases or the manifestation
of different behavior. The fingerprint analysis is part of the “twin method”. This method analyses
both qualitative and quantitative indicators. At the core of this study is the dermatoglyphic
morphology of the hands, represented in two groups: monozygotic twins (MZ) and dizygotic
twins (DZ). The material of the study included palm prints of both hands of 21 pairs of MZ
twins and 22 pairs of DZ twins. Fingerprints and palms were obtained by a standard method.
Most data was collected in the area surrounding the town of Shumen, Bulgaria. Interesting
results were obtained for distribution of ulnar loops on fingers in MZ and DZ twins shows that
its frequency is the highest on the 5th distal phalanx. The percentage of spirals compared to
other fingerprint images is greater in DZ twins than in MZ twins. The palm image Au/Ac has
the highest percent probability of occurrence in both groups. In MZ twins the group variability
of researched features is almost evenly distributed, while in DZ twins the variability is higher in
the second-born twins.
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Key words: monozygotic twins, dizygotic twins, papillary images, twin method, hypothenar
image.

7. Marinova Ts., L. Spassov, V. Vlassov, R. Dzhupanova, L. Belenska, L. Aloe, Nerve
Growth Factor (NGF) immunoreactivity modulation of mast cells in the thymus of
subjects with Myasthenia gravis, Journal of Biomedical and Clinical Research , Tom: 4,
Opoii: 2, 2011, cTp.: 86-89
https://www.researchgate.net/publication/301790431 Nerve growth factor NGF_im
munoreactivity modulation_of mast cells_in_the thymus_of subjects with _myasthe

nia_gravis

Pesrome:

[locnennuTe naHHM MOKa3BaT, Y€ HAKOU TUMYCHU KJeTKHM npousBexnar NGF u excrnpecupar
HETOBUTE PELENTOPH NMPU HOPMATHHU M MATOJOTUYHU CHCTOSHUS, BKIIIOUUTEIHO aBTOMMYHHU
3abonsaBanud. [lo-paHo choOmiaBaxme, 4e TUMYCHT Ha MAllMEHTH, 3aC€rHATH OT MUACTEHHUA
rpaBUC, C€ XapakTepuszupa ¢ noBuiieHo HMBO Ha NGF, eHmoreHeH nmonunenTtui, BaXK€H B
KJIeThbuHaTa OMOJIOTHS HAa HEpBHATa M MMYHHATa CHCTEMa. 3a Ja C€ OLCHST MOJIEKYJIHUTE
MEXaHU3MH, 3aMeceHU B nelicTBrueTo Ha NGF B HoBemkus MUaCTEHUYEH TUMYC, € HEOOXOIUMO
Ja ce uaeHTudUIpa CTpPyKTypHaTa OpraHu3alus Ha TUMYyca U KJieTbuHaTa ekcripecust Ha NGF
Y HETOBHTE PEIENTOPH. MacTHUTE KIIETKH Y9acTBAaT aKTUBHO KaKTO BB (PU3HOJIOTMYHUTE, TaKa
U B MMATOJIOTUYHUTE CHOUTHSA B TuMyca. M3crneaBaxme KIeThuHOTO pasnpenencHue Ha NGF
MMYHOIIO3UTUBHUA M aHEKCUH V PEaKTUBHU MACTOLUTHU B TUMYyCa Ha MAlMEHTH C MUACTCHUS
IPaBHUC HAa CBETIMHHO-MUKPOCKOIICKO HMBO. B maronornynust TuMyc 0sXxa OTKPUTH MTOBUIIICHA
IUTBTHOCT Ha TpunTa3za UMyHo1o3uTuBHU U NGF UMyHONO3UTHUBHY MacTOLUTH, KakTo 1 dowble
NGF/TpunTaza u aHeKCHH/TpHITa3a MOJOKUTEITHN MacTOIUMTH. Hammre naHHM TpenocTaBsT
OpPUTMHAJIHU CTPYKTYpPHM W HWMYHOLMTOXMMHUYHHM JOKAa3aTeJICTBAa 3a MOJyJIallMs Ha
nMmyHopeakTuBHOocTTa Ha NGF Ha MactouwTu W moBauraTr BbIpoca 3a poisita Ha NGF B
JIOKQJIHUTE aBTO- W/WJIHM TApaKpUHHU PETYIATOPHHU MPOIECH MO BpeMe HAa MHUACTEHUYHATA
TpaHchopManus.

KunrouoBu nymu: TumycHu mactHu kiietku, NGF, MuacteHus rpaBuc

Review:

Recent evidence indicates that some thymic cells produce NGF and express its receptors under
both normal and pathological conditions, including autoimmune diseases. We have previously
reported that the thymus of patients affected by myastheinia gravis is characterized by elevated
level of NGF, an endogenous polypeptide important in the cell biology of nervous and immune
system. To evaluate molecular mechanisms implicated in NGF action in human myasthenic
thymus, it is necessary to identify the thymus structural organization and cellular expression of
NGF and its receptors. Mast cells are actively involved in both physiological and pathological
events in thymus. We investigated the cellular distribution of NGF immunopositive and Annexin

32


https://www.researchgate.net/publication/301790431_Nerve_growth_factor_NGF_immunoreactivity_modulation_of_mast_cells_in_the_thymus_of_subjects_with_myasthenia_gravis
https://www.researchgate.net/publication/301790431_Nerve_growth_factor_NGF_immunoreactivity_modulation_of_mast_cells_in_the_thymus_of_subjects_with_myasthenia_gravis
https://www.researchgate.net/publication/301790431_Nerve_growth_factor_NGF_immunoreactivity_modulation_of_mast_cells_in_the_thymus_of_subjects_with_myasthenia_gravis

ra. ac. a-p logmuna Punmnosa beneHcka-Togoposa PE3IOMETA

V reactive mast cells in the thymus of patients with myasthenia gravis at light muicroscopic
level. Increased density of Tryptase immunopositive and NGF immunopositive mast cells, as
well as dowble NGF/tryptase and Annexin/tryptase positive mast cells were detected in
pathological thymus. Our data provide original structural and immunocytochemical evidence
for NGF immunoreactivity modulation of mast cells and raise the question about the role of
NGF in the local auto and/or paracrine regulatory processes during myasthenic transformation.
Key words: thymic mast cells, NGF, myasthenia gravis
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