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Peu npepceganka CIIVIOP-a

[TomroBane Konere, [Iparu npujate/pu

IIpBu cpricKu KOHTpec MOJIEKY/ICKe MeuIHe ofiara je ox mponeha 2020. fo fa-
Hac. VIHcueHMpaHy U IpaBy IJIaHeTapHM jorahaju cy mpeTnnm fa oBy ujejy 3aTprajy
CTpaxoM U 3aType 3adopaBoM.

Ho nckycTBo Hac yum /1a M3a Hac OCTajy ¥ HaMa caMyMa J1ajy CMICA0 CaMO OHe Ufieje
u gorahaju Koje cMO MCKpPEHO >KeJlen ¥ UCTpajHo ocTBapuBami. Heka Tako dyze u ca
OBMM HalllMM OKyIl/batbeM y Doun.

Hexa oBo He Oype IpBu U jeAVHM HAIl KOHTpec. buyto 01 3aucTa jemno 1 Ba>KHO jja ce
OKyIbaMo TepuoanyHo dam y Poun, jep je Mepunyuacku paxynter y @oun, Busmjom
U IperajialiTBOM HEKO/IMKO IeHepalllja HaCTaBHUKA M PyKOBOAM/IALIA, JABHO HaJpa-
cTao cTBapHOCT He camo Podve u He camo bankana. OHu Koju he oBux faHa dopaBu-
T y OBOM Tpajy yBepuhe ce a je: "Ha4MH 1OCTOjama, paja, Apy>Kema, PaKyITeTCKOT
IIPOCTOpA, CTYAEHTCKOT JOMa U CBera Ipyror CacBMM HafipeajlaH ¢ 003MpOM Ha BpeMe
U MeCTO OMTHUCama U 1aJIeKO HaJMalllyje MapKeTUHIIKe (PUIMCKe IIpude O 3aIlafHIM
IIKOJIaMa BUCOKOT odpa3oBama.” *

Kamwon Tape xoju he Hexu off Bac IpBU ITyT BUAETY OYapaBa CBOjOM JICIIOTOM 1 [V~
B/BMHOM a/y, 3a pasnuky ofi Kamwona Konopapa, He 3acTpanryje.

Xohe iy Hamy fuBHYU JoMahyHN npUXBaTUTH OBY 0daBe3y 3aBucuhe camo of Hac,
Hallle )Ke/be U CIIOCOOHOCTH J1a Ha MeCTMMa Y KOjuMa dOpaBMMO OCTaBMMO HEIITO JIeTIO
YIPKOC JJOMMHAHTHMM Hauye/lMMa CBeTa y KOjeM >KMBMMO KOja Hac HaroHe Jja CTaIHO
CaMo HENITO y3MMaMO U IIPUCBajaMo.

Y 10 UMe XuBeu,

Hedojma APCEHUJEBI'R

*flapagpasa us mejna jegHoi og yuecnuxa Kouipeca



Peu xonpencequnka HayuHor ogdopa

Hparu npujarempu,

Temiko je cajja 1 oBJije y CBjeCcT NPU3BaTy MOYETAK JANEKNUX JeBefleCeTUX TofinHa
IIPOLIIIOT BUjeKa I Y IbyMa paToM 3axBaheHy Pouy- Kako ce Tajja YMHWIO IPENyIITeHY
cedu caMoj 1 y B0j Of CBMX 3a00paB/beHN HAPO].

Jour je Te>ke 3aMMUCIIMTY HEKONUIVHY 3aHecelaka KOjU He CIIaBajy, a camajy U Ha
jaBu koH(padynupajy o Poun kao cjepnury Mengnumuckor 1 CTOMaTOIOMKOT QaKysi-
teta. Texke HaM je Ouo Hero JesgpuuuM 1 HemujuauM 00HOBUTE/BMMA JepycanMCKOT
XpaMa jep HMCMO MIMasIu IuTa ja OOHOBMMO Beh /la yCTaHOBMMO HEIITO LITO Y OBAKBOj
CpeViHY HUKaJ Huje S1Io HUTH je MOIJIO OUTH.

OcuM CHOBa, Ha MOYETAaKy CMO MMaJM jeflaH BOjHM MarallyH M COIICTBEHY CHAry
Bosbe. Ho, KaJ je Tako OHZa 1 IOMORN CTIDKe- U TO Kao 1 yBUjeK C' OHe cTpaHe JpuHe.
He odasupyhu ce Ha pat ceocknm mmyTeBrMa 1 Hekareropucanum decrryhuma y momoh
mornase mpodecopu MegUIVHCKNX pakynrera n3 Cpduje.

Hu ti 3aHecemaly HIUCY MOIIM Jia ce Hafiajy fa he oBMX JjaHa caMo TpuAeceTak
ropyHa KacHuje Godya OCTaTy BakaH LIeHTAp MeAVIIMHCKe HayKe, 00pa3oBama I efy-
Kanuje.

Hapam ce ia he 0Bo pBo OKyIbame NCTpa)KMBava reHa, MosIeKysa u hermja mocraru
TPANIIMOHATHO U IO3MBAMO Bac fia TY TPajUILIMjy YCIIOCTaBUTe JaHac U oBfije y Doun.

300r cBera Tora Bac y MIMe CBMX KOjJi Cambajy, a He CIIaBajy Hajcp/ladHMje Io3pas/bam!

Axapemuk npod. np Bereko MAPU'R



IITPOTPAM
16.06.2022. (4eTBpPTAaK)

13.00-16.00
CMEIITAJ] YYECHMKA KOHTPECA

Mepunackn ¢pakynrer Poua

15:00-16:30
PETVICTPAIIMJA YYECHUKA ,
16:30-17:00 fi ,¢.|
OTBAPAIE CKVIIA :

PagHo npegceqHUIITBO:
Nejan bokowuh, Berbko Mapuh, He6ojira Apcenujesunh

17:00-19:00
IUDIEHAPHA IIPEJABAIbA

PagHo npegceqHMIITBO:
Hannjena Makcumosuh Visaunh, Pyxuma Jlykuh
17:00-17:30
Mmuogpar CrojkoBuh:
Jbyncke MHAYKOBaHe IIypUNIOTeHTHe MaTyHe hennje - anar 3a pasymeBame
yTunaja saralema >KMBOTHe cpeguiHe Ha JbYICKO 3[paBbe

17:30-18:00
Brnagucnas Bonapesuh:
Tepanmjcky moTeHIMjan Me3eHXMMCKUX MaTUYHNX henuja y neyemy
MHPIaMannjcknx 6omectu jerpe
18:00-18:30
Mmuoppar Yonnh:
VImyHnoMopynanujcKka CBOjCTBa HAHOYECTIIIA 371aTa

18:30-19:00
Hukona Tanuh:
JHK npodmmicame y ucTp>)KnNBamyuMa paka-
AVjaTHOCTMYKY M MPOTHOCTMYKY 3HAYAj

Pectopan ,,3naTHa gyma“, Poua
20:00-23:00
CBEYAHA BEYEPA



17.06.2022. (meTak)
Mepunacknu ¢pakynrer Pova
09:00-10:30 CECHUJA 1

Pagno npencegHMIITBO:
Brnapncnas Bonapesuh, bupana [Imut

09:00-09:15
Hacra Tanuh:
Ynora TP53 u PTEN tymop cynpecop resay ogroBopy
Ha pa3In4nuTe MOJaNnuTeTe Tepannje KaHlepa JojKe

09:15-09:30
Muwunuiia HegepkoBuh:
Pasnuke y ekcipecuju kap6oHcke anxuapase 9 u 12 y ageHokapuuaHomy mwryha u
KapuuHoMy ckBamo3Hux hemmja mryha

09:30-09:45
bojan Jokcumosuh:
ITpocrarmanpua-E2 nojayaBa cynpecuBHe QpyHKIMje MUjeTONMIHIX
cynpecopckux henuja nagykosannx ca GM-CSF/IL-6 in vitro

09:45-10:00
Anexcanpap Anosuh:
JIMHrBa NIMKaTa: HOBY MOTEHIMjaTHU 3HAK YILePO3HOT KOMUTHCA

10:00-10:15
Capa Pakouesnh:
Bannpoar ncnobaBa MIMYHOCYNIPECHMBHO JejCcTBO NpeKo aktuBanmje PPAR-yy
KY/ITYpU XyMaHUX MOHOHYK/IeapHux hennja
10:15-10:30
Anppuana M. bykomuh:

In silico u in vitro nponena 6mononKe aAKTMBHOCTH KOMIUTeKca 6akpa(ii)
ca §,0-TeTpafieHTaTHUM INTAaHAVMA, JePUBATUMa THOCAIVIMTHE KICeTTNHE
10:30-10:45
Hyman Tomosuh:

Crynuje BesuBama cpebpo(i) KoMIIIekca ca s-aIKuI iepuBaTnmMa
tnocamuuinHe kucennue 3a [JTHK n bCA

10:45-11:30 ITaysa




11:30-12:45 CECHJA 2

Pagno npencengHnInTBO:
Camwa Mujarosuh, Hukona Taunh

11:30-11:45
I parana Munopapgosuh:
3aBHUCHOCT MOy/Ialiiije aHTUTYMOPCKOT IMYHCKOT OATOBOPa Off BpeMeHa IpuMeHe
Me3eHXMMCKIX MaTnYHuXx hemja y Mumjem kapuunomy gojke

11:45-12:00
Oparuna [TaBnoBuh:
YTunaj gyBaHcKor auMa Ha XemaTOINPOTEeKTUBHA
CBOjCTBA Me3eHXMMCKNX MaTUYHUX hennja

12:00-12:15
Mapuja [Ipakymn:
Curarmuntus, JIITI-4 maxu6uTOp, MHAYKYje HaCTaHAK TOIEPOTreHNX
meHaputckux henmja xoje ncnomanajy ILT-4
12:15-12:30
Haranmna Conosjosa:
Yrunaj nenrpante mMdHe fpeHake Ha MpoleHaT 1 6poj hennja mmyHcKor
ucremMa y nepudepHoj KpBU U CIe3MHM U BUXOB (PEeHOTHIT

12:30-13:30
KOKTEJI (IIBEJCKN CTO)

13:30-16:15
IDIEHAPHA IIPETJABAIBA

PapgHo mpepceHMIITBO:
He6ojma Apcennjesuh, Muoapar Yomnh, Bragucnas Bonapesuh

13:30-14:00
JKuska Epu:
Crpareruja MO/IEKY/TapHOT TeCTHPamka Y HEMIKPO-LeTyTapHOM KapITHOMY

mwryha- ynora maromora
14:00-14:30

3opa [lajuh CreBanosuh:

bubHe 6M0aKTNBHE KOMIIOHEHTE Y TPeTMaHy KaHIlepa: MUT WIN Hajia?
14:30-15:00
Hannjena Makcumosuh-JBannh:
Hoga renepanuja nepusata Qynepona y penporpamy MenaHoMa



15:00-15:30
Cama Mujarosuh:
Antpymsam Ha henujckom HUBOY- ceMe Iporpecuje Tymopa
" IiardopMma 3a usnedeme

15:30-16:00
VBan JoBanosuh:
COVID-19: MMyHCKM OATOBOP M Te>KIHA 60mecTn

16:00-16:15
ITaysa

16:15-17:30
CECHJA 3
Pagno npencenuninTao:
VIBaH JoBanosuh, Anexcanpap Apcennjesuh

16:15-16:30
Hesena [ajosnh:
TamexTnH-3 Kao Ba)kaH nporHoctTnyku mapkep y COVID-19
16:30-16:45
MapuHa 3. JoBanoBuh:
Anocmuja magykoBana COVID19. Vnora natepneyknna-10
16:45-17:00
Pyxwumna Jlykuh:
XenmaTurtnc ¢ 1 mapamMmeTpu NHGPIAMAIMjCKOT OATOBOPa KO MaIyjeHara ca
TePMIHATHOM OyOpeKHOM MHCYPUIINjeHI[VjOM
17:00-17:15
Muoppar Joruh:
IIpomeHa cCTEMCKMX BPeJHOCTY IUTOKITHA KO, MAIjeHaTa ca KOTOPEKTaTHIM
KapIMTHOMOM ca 1 6e3 Tpom6bo3e
17:15-17:30
HOyman Jlanomesuh:
Heyrpanusammonn tect Ha 6ecHmro Ha Kynrypu hennja mogudukosas 3a
ogpehuBame anTHTENa Ha BUPYC KopoHe (SARS-CoV-2)

17:30-17:45
3AK/bYYMBAILE KOHI'PECA

19:00
OIIA3AK Y KAMII «IVIBJbA PUJEKA»
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Il

1l

\




JIMHI'BA INIMKATA: HOBIU IIOTEHIIUJAJIHN 3HAK
YIIHEPO3HOI KOJIUTUCA

Anexcangap Anosuh’, Bragncnas Bonapesuh??, bojana Cumosuh Mapkosuh?, Tatjana Kamesanr?,
Munnua Bennuxosuh', Mua Pakuh®, Ana Vruh®, Bragumup Puctuh!

'Katiiegpa 3a Ciiomaitionoiujy Paxynitietti MequyuHcKux Hayka Ynueepsuitieiia y Kpaiyjesuy
’Katiegpa 3a Ienetiuxy, Qaxynitieiti mequuunckux Hayka Ynueepsuitieiia y Kpaiyjesuy
Ilenitiap 3a MONEKYIICKY MeGUUUHY U UCTApaXusare mailiuunux henuja,

Kaitiegpa 3a Muxpoduonoiujy u umyronoiujy, Paxynitieiti mequuyuHckux Hayxa Ynusepsuitieiia y Kpaiyjesuy
*3asog 3a citiomainionoiujy Kpaiyjesay,

*Ucinipaxcusauka ipyiia 3a efuonoiujy u iwiepanujy uapogoHimantux odomwerva,
Magpugckoi ynusepsuitiettia Komiinyitience, Magpug, llliianuja
*Kattiegpa 3a IpesenitiusHy u geujy citiomaitionoiujy, Mequuurckoi paxynitieitia, ynusepsuitieitia y Huuty

CAJKETAK

Ymeposan komutnc (YK) je mpamonarcko, nHGmaManyjcko 0do/beme XpPOHNYHOT
ToKa ca (azama ersanepdanuje u pemucuje. IIpeoBnasaBajy racTpoMHTECTHATHN
CHMIITOMU YK/by4yjyhu marosorike ManudecTanmje y yCHOj JYIUbM, Kao U BaHI[PeBHE
xomIikanyje. JIunrsa mwinkara (JIIT) je cramwe koje kapakrepuiie nosehan dpoj pu-
cypa u x1edoBa Ha LIEHTPa/IHOM U QOYHOM Jiey Jop3asiHe nospiunHe jesuka. JIIT je
00MYHO aCHMIITOMATCKA ¥ IVMjaTHOCTUKYje ce CIy4ajHO, alny HaKyIjbame XpaHe y Gpu-
cypama 1 >k71ed0oBVMIMa MOXKe I0OBECTH O (POKaTHOT ITIOCUTIICA U Xa/IuTOo3e. Y OBOj CTY-
AVjU, aHAJIM3MPaIU CMO HUBO NPOMH(IaMaIVjCKMX UTOKIMHA Y CY/IKYCHOj TEYHOCTH
(CT) n nokasanu ga cy nponHdnamanujcku qutokuuan IFN-y, IL-12 u IL-1f 3HavajHo
nosehany y rpymu nanujenara ca YK y nopehemy ca sgpasum korTponama. [lodujenn
pesynTaTu Ccy nokasann ja je Kop 35% manujeHara ca YK qujarHOCTMKOBaHA JIHTBA
nnkara. VIsmepene konuenrtpauuje IFN-y u IL-12 due cy Behe xox nmanmjenara ca
YK ca JIIl y nopebemy ca nmanmjertuma ca Y1I des munrse mmkare. [ToBehane Bpen-
HocTy IFN-y n IL-12 usmepennx y CT, kop manujenara ca YK ca JIII mory ce cmaTparu
3HAKOM IIporpecuje donecT 1, MOC/IeAYHO, JIONIe IPOTHO3e 3a Ial[MjeHTa.

Kby4yHe peun: N1MHIBa IIMKATA, CYJIKYCHA T€YHOCT, YILePO3HI KOTUTIIC

Pag je mydnukoBan: Acovic A, Markovic B, Volarevic V, Kanjevac T, Vojvodic
D, Velickovic M, Zdravkovic N, Ristic V, Lingua plicata associated with increased
level of proinflammatory cytokines in gingival cervical fluid: possible new sign in
ulcerative colitis, Serbian Journal of Experimental and Clinical Research. doi: 10.2478/
sjecr-2021-0006.

12 First Serbian Molecular Medicine Congress, Foca, june 16-18. 2022.



LINGUA PLICATA ASSOCIATED WITH INCREASED
LEVEL OF PROINFLAMMATORY CYTOKINES
IN GINGIVAL CERVICAL FLUID: POSSIBLE NEW SIGN
IN ULCERATIVE COLITIS

Aleksandar Acovic A', Vladislav Volarevic??, Bojana Simovic Markovic?®, Tatjana Kanjevac?, Milica
Velickovic!, Mia Rakic?®, Ana Igic®, Vladimir Ristic'
'Department of Dentistry, Faculty of Medical Sciences, University of Kragujevac
“Department of Genetics, Faculty of Medical Sciences, University of Kragujevac
*Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences, University of
Kragujevac, Department of Microbiology and Immunology, Faculty of Medical Sciences, University of Kragujevac
‘Department of Dental Medicine, Kragujevac
*ETEP (Etiology and Therapy of Periodontal Diseases) Research Group University Complutense of Madrid, Spain
®Depatment of Preventive and pediatric dentistry, Medical faculty, University of Nis

ABSTRACT

Ulcerative colitis (UC) is a complex disease in which the interaction of genetic, en-
vironmental, and microbial factors drives chronic intestinal inflammation. Gastroin-
testinal symptoms are predominant including pathological manifestations in the oral
cavity, as well as extra-intestinal complications. Lingua plicata (LP) is a condition char-
acterized by an increased number of fissures and grooves at the central and lateral as-
pects of the dorsal surface of the tongue. LP is usually asymptomatic and discovered
incidentally, but the accumulation of food in the fissures and grooves can lead to focal
glossitis and halitosis. In this study, we analyzed the level of proinflammatory cytokines
in gingival crevicular fluid (GCF) and demonstrated that proinflammatory cytokines
IFN-y, IL-12, and IL-1f were significantly increased in the group of UC patients when
compared with healthy controls. Obtained results have shown that 35% of UC patients
have lingua plicata. The GCF levels of IFN-y and IL-12 were higher in UC patients with
LP compared with UC patients without lingua plicata. In conclusion, increased GCF
values of IFN-y and IL-12, in UC patients with LP may be considered as a sign of the
disease progression and, consequently, of a poor prognosis for patient.

Key words: Lingua plicata, gingival crevicular fluid, ulcerative colitis, oral cavity

The paper is published: Acovic A, Markovic B, Volarevic V, Kanjevac T, Vojvod-
ic D, Velickovic M, Zdravkovic N, Ristic V, Lingua plicata associated with increased
level of proinflammatory cytokines in gingival cervical fluid: possible new sign in ul-
cerative colitis, Serbian Journal of Experimental and Clinical Research. doi: 10.2478/
sjecr-2021-0006.

IIpBu cpricku KoHrpec Monekyncke meaunyune, Poda, jyn 16-18. 2022. 13



TGF-B I IIAPAMETAP METABO/IMYKOI CMHIPOMA
KO ITAIDNJEHATA CA CXN3OPPEHV]JOM
HA MOHOTEPAIINJN PA3ITNYNTUM
AHTUIICUXOTUIVIMA

Arexcanapa Kopuhanan'?, Bojana Crmosuh Mapkosuh?, Jenena [Tantuh?®, Hedojura Apcennjeuh’, [opmana
1. Pagocaspenh’, Mupjana Becemuosuh **, bpaunmup Pagmanosuh®’, Anexcannpa Tomuth JTyuanh®®

0gemerve 3a uniniepry mequyuny, Oiiwinia Sonnuna Kpamweso
9 pHy meg o P
*Yuusepsutierticku Knunuuku uenitiap Kpaiyjesauy, Knunuxa 3a unitiepHy mequuyumy
*Llentiiap 3a MONEKYNICKY MeGUUUHY U UCTlpaxusaree mamuunux henuja, Qaxynitieiti MeqUUUHCKUX
Hayka, Ynueepsuitieiti y Kpaiyjesuy
‘Kaitiegpa 3a unitiepny mequuuny, Qaxynilieiti MeguyuHckux Hayka, Ynusepsuitieiti y Kpaiyjesy,
gp pHy meg Y Y g y p Y Rpatyjesuy
*Yruseepsuiniewticku Knunuuku yenimap Kpaiyjesau, Knunuxa 3a peymationoiujy u anepionoiujy
*Kaitiegpa 3a ticuxujattipujy, Paxynitieiti MeguyuHckux Hayka, YHusepsuiiieiti y Kpaiyjesuy
"Ynusepsuitietticku Knunuuxu yenimap Kpaiyjesay, Knunuka 3a ticuxujaiapujy

CAJKETAK

Cxusodpennja je Texxak ncuxujarpujcku mopemehaj ca xpounyHum TokoMm. [eHerckn
daxTopy, pakTOpy OKpy)Kera U MMYHCKY CHCTEM Cy IIPeMeT UCTPaKVBarba y IaTore-
He3u cxu3odpeHuje. AHTUIICUXOTHUIIM KOjii Ce KOPUCTe Y Jiederby cxn3odpeHuje Mory
y3POKOBaT! HeXKe/beHe epeKTe. Y CTYAVjU je VICTIMTaHa OBe3aHOCT CUCTEMCKe KOHIIeH-
tpamyje TGF-P ca mapameTpyma MeTadomI4Kor CMHAPOMAKOJ, ITallijeHaTa Ha MOHOTe-
panujyu pasnMYMUTUM AaHTUIICUXOTHUIIAMA. Y MCTPaXkKuBambe je YK/bydeHo 60 manyjeHara
odonenux of, cxnzodppennje, Te4eHNX PUCIIEPUITOHOM, KI03aIITHOM IV apUIIUIIPa30-
noM. 3Ha4yajHO Mama KoHleHTpayja TGF-[ jerekToBaHa je y cepymy maijyjeHara Ha Te-
pamyju pyUCIepyUiOHOM, /I He U KJIO3aIIIHOM M apUIINIIPa3onoM y nopebhemy ca 3apa-
BUM rcnutaHnnmMa. Ilokasana je 3HauajHa Kopenanyja nsmebhy konuenrpannje TGE-(3
U KOHILIeHTpanyje Tpurniepusa, nacynusa 1 HOMA unpekca y rpynu naimyjeHaTa Ha
pucnepuzony, kao u nacynuaa, HOMA unnexkca 1 WHR(enr. waste-to-hip ratio) y rpy-
I TTalVjeHaTaHa TepaIyjy KJI03aIHOM. Y3 To, ogHOC KoHIeHTpamyja TGF-p u IL-33 je
3HAYajHO HYDKM y IPYIIM IIaljyjeHaTa Ha PUCIIEPUIOHY y OJHOCY Ha 3[jpaBe NCIUTaHUKE,
Kao U IpyIle MalijeHaTa Ha KJI03allMHY ¥ apUIIMIIPA30IY, JOK je Y TPYIIM MTaljijeHaTa Ha
KJIO3aIMHY HVDKU CaMO Y OHOCY Ha 37ipaBy KoHTpony. OpHoc koHIeHTpanuja TGE-f u
TNF-a je 3HauajHO HIDKM Y CBe TpU TpyIle NMaljMjeHaTa Ha Tepalyjy aHTUIICUXOTULIIMA.
Honarno, ogHoc TGF-B/TNF-a je HYbKu KOp IalyjeHaTa Ha pUCHEpUIOHY Y nmopebhemy
ca rpynaMa NanyjeHara Ha KJIO3alVHy U apununpasony. Jodujenn pesynTaTy uMIvm-
LUMpajy [a MalyjeHTy Ha Tepanyju PUCIEPUIOHOM U KI03aIIMHOM Cy Y OJHOCY Ha apu-
nunpason y Behem pusuky 3a pasBoj MeTadomMyKor CMHPOMA.

Kbyune peun: cxusodppennja, TGF-f, meTadonnyku cuHAPOM, aHTUIICUXOTULN

VcrpaxuBamwe je punancupano cpencrsuma: akynrera MeIMIMHCKUX Hayka
Yuusepsutera y Kparyjesiy (JP 09/19).
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TGF-B AND METABOLIC SYNDROME PARAMETERS
IN PATIENTS WITH SCHIZOPHRENIA ON
MONOTHERAPY WITH DIFFERENT ANTIPSYCHOTICS

Aleksandra Kori¢anac"? Bojana Simovi¢ Markovié®, Jelena Panti¢®, Nebojsa Arsenijevi¢?, Gordana D.
Radosavljevi¢’, Mirjana Veselinovi¢*®, Branimir Radmanovi¢®’, Aleksandra Tomi¢ Luci¢*®

'Department of Internal Medicine, General Hospital Kraljevo
2University Clinical Center Kragujevac, Internal Clinic
*Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences, University of Kragujevac
‘Department of Internal medicine, Faculty of Medical Sciences, University of Kragujevac
*University Clinical Center Kragujevac, Clinic for Rheumatology and Allergology
SDepartment of Psychiatry, Faculty of Medical Sciences, University of Kragujevac
"University Clinical Center Kragujevac, Psychiatry Clinic

ABSTRACT

Schizophrenia is a severe psychiatric disorder with the chronic course. Genetic fac-
tors, environmental factors and the immune system are the subjects of research in the
pathogenesis of schizophrenia. Antipsychotics used to treat schizophrenia can cause
side effects. In this study the association between systemic TGF-p concentration and
metabolic syndrome parameters has been analyzed in patients with schizophrenia on
monotherapy with different antipsychotics. The study included 60 patients with schiz-
ophrenia treated with risperidone, clozapine or aripiprazole. Significantly lower con-
centrations of TGF-{3 were detected in patients on risperidone, but not clozapine or
aripiprazole treatment compared to healthy subjects. There was the significant correla-
tion between TGF-f and triglycerides and insulin concentration sand HOMA index in
patients on risperidone, as well as insulin, HOMA index and waist-to-hip ratio (WHR)
in patients on clozapine treatment. In addition, the ratio of TGF-f and IL-33 concen-
trations was significantly lower in patients on risperidone compared to healthy subjects,
as well as groups of patients on clozapine or aripiprazole treatment, while in patients
on clozapine it was lower only compared to healthy controls. The TGF-B/TNF-a ratio
was significantly lower in each group of patients on antipsychotic therapy. In addition,
the TGF-B/TNF-a ratio was lower in patients on risperidone compared to patients on
clozapine or aripiprazole treatment. The obtained results imply that patients on ris-
peridone and clozapine therapy are at higher risk of developing metabolic syndrome
compared to aripiprazole.

Key words: schizophrenia, TGF-f, metabolic syndrome, antipsychotics
Funding: This work was supported by grant the Faculty of Medical Sciences, Univer-

sity of Kragujevac (JP 09/19).
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IN SILICO 1 IN VITRO ITPOIIEHA BNOJIOIIKE
AKTUBHOCTU KOMIIZIEKCA BAKPA(II) CA
S,O-TETPAJEHTATHUM JINTAHOVIMA, JEPUBATIIMA
TNOCA/TMIOMN/IHE KMCEJIMHE

Amna C. JKusanosuh', loppana I1. Paguh', Augpuana M. Bykowuh', ymasn J/b. Tomosuh', Munour B.
Huxonuh', Mapuna K. Mujajnosnh', Hukona B. Henerpkosuh', CHexxana Joanosuh- Cresuh?,
JoBana borojeckw®, Jyman hohuh?

'Kaitiegpa 3a papmaveyiticky xemujy, Paxynitieii MeguyuHckux Hayxa, Ynueepsuiiieii y Kpaiyjesuy
*Ogcex 3a xemujy, VInciiutityiti 3a uHgopmavuone iliexronoiuje, Ynusepsuitieii y Kpaiyjesuy
Uncinutiyiti 3a xemujy, Ipupogro-maitiemaitiuukuy daxynitieiti, Ynusepsuitieiti y Kpaiyjesuy

CAJKETAK

YBop: buorena ymora n xemumjcke Kapakrepuctuke omoryhasajy ma dakap(II)-jon
dyze BeoMa 3HayajaH IIEHTPAIHY jOH MeTajIa Y KOMIIEKCHUM jefuiberuma. bakap(11)-
jOH je 3080r IpenasHO TBPHO-MEKUX KapaKTepUCTVKA MealaH 3a KOOPAVHOBAWmE ca
PasIMYUTYM SOHOPCKUM aTOMVMA, a 300T eceHIMjaiHe yIore Kojy MMa y OpraHM3My
IBET0Ba jefl/iberba Cy NOTEHLMjaTHO Mame ToKcuyHa. Of ura"aza Koju ce MOory Ko-
opnuHOoBaty ca dakap(II)-joHoM, a KOjU y CTPYKTYpU cap>ke CYMIIOpP U KMCEOHMK U3-
JIBaja ce TMOCA/IVIVITHA KMCeIHA U BeHM JepyUBaTy 300T IOKa3aHOT IMTOTOKCUYHOT
IIOTEHIVjaIa.

Marepujan u metoge: CuHTeTMCaHU Cy U oKapakrepucanu S,O TeTpajgeHTaTHU
NUTaHANM, lepUBaTH THOCATULMIHE Kucennue u komivtekcn dakpa(ll) ca HaBemeHuM
muMraHpuMa. Y Iuby IpeyMUHeapHe IpolieHe OMOJIOIIKe aKTUBHOCTY ypaheHe cy in
silico uarepaknuje ca JHK u xymannm cepymcknm andymmuaom (XCA), kao u HyKIIe-
ouIHe CYNCTUTYIMOHE peakijyje KOMIUIEKCA ca eHJjoreHNM nuranguma (L-mertuo-
HUHOM, L-1juctenHoM u 5-GMP) u in vitro untepaxuyje ca CT-ITHK (JHK tumyca
rosedera) 1 XCA Koje cy IpolemeHe IToMONy allcCOpIIOHE CIIeKTPOCKOIICKe aHa/IN3e
U eMICHOHe (rIyopecIieHIuje.

Pesynrrarm: Pesynraty KOMIjyTepcKOT yK/Iamama II0Ka3aly Cy Ja ce Be3VBare ca
XCA pemaBa y cydpomeny IIA (mecto I). CBu xommtekcn y in silico mHTepakijama
II0Ka3yjy BeoMa C/IMYHEe BPeJHOCTY CIOdOJHE eHepruje Be3uBama mpeMa oda ¢par-
menTa [IHK, mito ykasyje Ha MoryhHOCT MHTepKaaumje im MHTEpaKIyje ca MaIuM
xnedom. Hajdopy nnTepaknujy nokasyje kommiaekc K4 koju y cBojoj cTpykrypu ca-
Ap>XM AyT amudaTMaHy HU3 KOju J03BOJ/baBa d0/by QrieKCMOMIHOCT (GeHN TpyTa Koja
omoryhasa mHTepkanmanyje komiviekca y Monekyn JHK. Cyncturyunone peakiyje
KOMIIeKCca ca L-MeTroHnHOM, L-1juctenHOM u 5 -GMP nokasyjy jia ce CyncTuTyLuja
OiMTpaBa y ABa y3acTOIIHA KOpaKa Koja KapaKTepuIly KOHCTaHTe pyror pexa. Ipyru
KOpaK CYICTUTYIMje CIIOPYjU Of IIPBOT KOJ| CBVIX ICHUTMBAaHUX KOMIUIeKca. EHorenn
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JIUTaHJY KOjU CaJjpyKe CyMIIOp, IONyT L-MeTMoHMHaA U L-IMcTenHa, moKasanm Cy ce
kao dospu Hykneodumm oxn 5-GMP koju je N-goHopcku nurang. Pen peakTMBHOCTH
VICIUTUBAHUX KOMIIIEKCA ITOC/IEMIIA jé BUXOBE CTPYKTYpP€e, OTHOCHO HajMarba PeakK-
TUBHOCT jaBjba yCJ/lefl CTEPHUX CMETIbM y3pOKOBaHUX CTpyKTypoM. Jomatkom JTHK y
pacTBOP MCIUTHMBAHMNX je[IUibetba jaB/ba Ce 3HaYajHV XUIIEPXPOMHM epekaT ca IojaBoM
HOBe Tpake Ha 250 nm. Bpennoctu xoHcTanTe Kb ykasyjy Ha cHa>)XKHO Be3uBarbe CBUX
xommiekca ca CT-[JHK, anu Haj6opy nHTepakuujy octBapyje komiuiekc K4. Vutep-
akuMja Kkomiuiekca ca MonekynoMm JJHK nokasyje BpegHoctu CrepH-BonMepoBe KOH-
CTaHTe Talllerba, Kao 11 3Ha4ajHO CMamberbe MHTeH3UTeTa (IyopecleHije Koja je Me-
peHa y pacTBOpy KoMIutekca 1 eTuaujyMm-Opomupa. Kommnekc K4 nokasyje n Hajdomy
crtocodHOCT BesuBama 3a XCA.

Kbyune peun: S,O-terpasentarHu nuranay, komivtekcu dakpa(ll), momexynckn
JOKVHT, KMHETHYKa Mepema, MHTepaKIje

Pap je mySnukosan: Zivanovi¢ AS, Bukonjic AM, Jovanovi¢-Stevi¢ S, Bogojeski J,
Co¢i¢ D, Popovié Bijeli¢ A, Ratkovié ZR, Volarevi¢ V, Miloradovié¢ D, Tomovi¢ DLj, Radi¢
GP. Complexes of Copper(II) with tetradentate S,0-ligands: Synthesis, characterization,
DNA/Albumin Interactions, molecular docking simulations and antitumor activity.
Journal of Inorganic Biochemistry. doi: 10.1016/j.jinorgbio.2022.111861; M21 IF=4,155

UcrpaxuBame je puHaHcupaHo cpeacreuma: [Ipojexkta MuHucTapcTBa IpOCBe-
Te, HayKe ) TeXHOJIOIIKOT pa3Boja Penydmuke Cpduje nop HasuBoM ,,CrHTe3a, Mofie-
NoBambe, PU3NIKO-XeMujcKe U dMOIOIIKe 0COOMHe HEOPTaHCKUX jeMberba U OirOBa-
pajyhux komiiekca Mertana” (eBupeHIoH Opoj mpojekta-Ol172016).
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IN SILICO AND IN VITRO ASSESMENT OF BIOLOGICAL
ACTIVITY OF COPPER(II) COMPLEXES WITH
S,O-TETRADENTATE LIGANDS, DERIVATIVES OF
THIOSALICYLIC ACID

Ana S. Zivanovi¢', Gordana P. Radi¢!, Andriana M. Bukonji¢!, Dusan LJ. Tomovi¢', Milo$ V. Nikoli¢!,
Marina Z. Mijajlovi¢!, Nikola V. Nedeljkovi¢!, Snezana Jovanovié¢- Stevi¢?, Jovana Bogojeski®, Dugan Coéi¢®

'Department of Phamacy, Faculty of Medical Sciences, University of Kragujevac
2University of Kragujevac, Institute for Information Technologies, Department of Science
*University of Kragujevac, Faculty of Science

ABSTRACT

Introduction: The biogenic role and chemical characteristics enable the copper(II)
ion to be a very important central ion of the metal in complex compounds. Due to its
transient hard-soft characteristics, copper(II) ion is ideal for coordination with various
donor atoms, and due to its essential role in the body, its compounds are potentially less
toxic. Thiosalicylic acid and its derivatives are isolated from ligands that can be coordi-
nated with copper(II) ions, and which contain sulfur and oxygen in the structure due to
the shown cytotoxic potential.

Material and methods: S,0 tetradentate ligands, thiosalicylic acid derivatives and
copper(Il) complexes with the mentioned ligands were synthesized and characterized.
In order to preliminarily assess biological activity, in silico interactions with DNA and
human serum albumin (HSA), as well as nucleophilic substitution reactions of com-
plexes with endogenous ligands (L-methionine, L-cysteine and 5-GMP) and in vitro
interactions with ST-DNA (bovine thymus DNA) and HSA as assessed by absorption
spectroscopic analysis and emission fluorescence.

Results: The results of the computer fit showed that HSA binding occurs in subdo-
main ITA (site I). All complexes in in silico interactions show very similar values of
free binding energy to both DNA fragments, indicating the possibility of intercalation
or interaction with a small groove. The best interaction is shown by the K4 complex,
which in its structure contains a long aliphatic sequence that allows better flexibility of
phenyl groups, which enables intercalation of the complex into DNA molecules. Sub-
stitution reactions of the complex with L-methionine, L-cysteine and 5-GMP show
that substitution takes place in two consecutive steps characterized by second-order
constants. The second substitution step is slower than the first in all tested complexes.
Sulfur-containing endogenous ligands, such as L-methionine and L-cysteine, have been
shown to be better nucleophiles than 5°-GMP, which is an N-donor ligand. The order of
reactivity of the examined complexes is a consequence of their structure, ie the lowest
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reactivity occurs due to steric disturbances caused by the structure. The addition of
DNA to the solution of the tested compounds has a significant hyperchromic effect with
the appearance of a new band at 250 nm. The values of the Kb constant indicate strong
binding of all complexes with CT-DNA, but the best interaction is achieved by the K4
complex. The interaction of the complex with the DNA molecule shows the values of
the Stern-Volmer quenching constant, as well as a significant decrease in the fluores-
cence intensity measured in the solution of the complex and ethidium bromide. The K4
complex also shows the best binding ability to HSA.

Key words: S,0-tetradentate ligands, copper(II) complexes, molecular docking, ki-
netic measurements, interactions

The paper is published: Zivanovi¢ AS, Bukonjic AM, Jovanovié¢-Stevi¢ S, Bogojeski
J, Coci¢ D, Popovi¢ Bijeli¢ A, Ratkovi¢ ZR, Volarevi¢ V, Miloradovi¢ D, Tomovi¢ DL},
Radi¢ GP. Complexes of Copper(II) with tetradentate S,0-ligands: Synthesis, charac-
terization, DNA/Albumin Interactions, molecular docking simulations and antitumor
activity. Journal of Inorganic Biochemistry. doi:10.1016/j.jinorgbio.2022.111861; M21
IF=4.155

Funding: This work was supported by Ministry of Education, Science and Techno-
logical Development of Republic of Serbia (Project 172016).
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IMTOTOKCNMYHA AKTUBHOCT
HOBOCHMHTETMCAHUX MOJIEKYJICKUX XUBPU A
2-TNOXMNIJAHTOVMHA CA JEPUBATVIMA 3MUHTEPOHA

Karapuna Bupnujesuh', Ilerap b. Crannh', Mapujana Bacuh? lopuua IIsujanosuh’, Bupana Imut"

"Yuusepsuitieiti y Kpaiyjesuy, Mnctauitiyti 3a ungopmayuore iiexnonoiuje, Kpaiyjesau, Cpouja
2Akagemuja citipykostux ciiyguja lllymaguja, Ogcex Kpywesau, Kpywesau, Cpduja

CAJKETAK

LIMTOTOKCMYHA aKTMBHOCT HOBOCHMHTETVICAHVX OVMOJIOIIKY aKTVIBHVX jeVIberba, TH-
OXMIAHTOMHCKUX XMOpuUia IepuBara 3MHIepOHa, je MCIUTHUBAHA in Vitro Ha KaHIep-
ckuM hennjama xonona HCT-116 u 3gpaBum henmnjama pudpodnacra mryha MRC-5.
EdekaT cuHTeTHM30BaHUX jequibera Ha BujaduiHocT hennja je mcnmuruBan MTT re-
croMm. IlITo ce Tnye yruiaja Ha Bujadunnoct 3apaBux MRC-5 henuja, ymepenu unro-
TOKCIYHM edekar je npumehen camo 3a OMe fiepuBaT HaKOH Jy>Ker' BpeMeHa J3/1ara-
mwa ca [C5072h = 184,15 puM, 1mTo je yropeauso ca KOHTponoM (5-diryopoypann) ca
IC5072h = 181,71 uM. LIuTOTOKCMYHM NOTEHLIMjaI UCTIUTUBAHNUX jeIUbelba je Bpe-
MEHCKU U JJo3HO 3aBucTaH. CMamweme Bujadunnoctu hemuja HCT-116 je mocturHyro
YIJIaBHOM HaKOH 72 caTa 1 TO y HajBehoj mpuMemeHoj KOHIIEHTPALMji UCIIUTUBAHUX
jemumerva. Ha ocHOBY pesynrara, OBu mepuBar je mokasao Hajdopy anTunponudepa-
TUBHY aKTUBHOCT Ha henujckoj muuuju HCT-116 ca IC5024h = 209,08 uM 1 IC5072h =
160,93 uM. 5-®nryopoypanni je mokaszao cnaduju uurtorokcnduy edexar ca [C5024h =
> 250 uM n IC5024h = 181,71 pM. OBO HajaKTUBHUje jeUIbEbe CATPKU Oy T IPYITy
Ka0 CYIICTUTYEHT, IIa je kheropa akTMBHOCT BEPOBATHO IOBe3aHa ca jmnoduiHomhy
CYIICTUTYEHTA y CTPYKTYpPU UCIUTUBAHOT MoneKyna. IIpukasanm pesynratu ykasyjy
Ha IOTeHIMja/l TeCTUPAHNX jefMibeba Kao aHTMKAHIIEPOTeHUX areHaca de3 3HavajHe
TOKCUMYHOCTH Ha 37ipaBe henujcke muuuje. OBu epuBat Koju je mokasao HajdOby ax-
TUBHOCT je Bopehn kaHamuaar y cuHteTnsoBaHoj cepuju. tberosa nosehana uurorox-
CUYHOCT y TTopehemy ca caMyM 3MTHT€POHOM MO>Ke Ce IIPUIINCATY YBOhewy THOXMIaH-
TOMHCKOT je3Tpa y MOJIEKYIL

Kby4une peun: nepuBaTyi 3MHTepOHa, 2-TMOXUIAHTOMH, HUTOTOKCYYHA aKTMBHOCT

Uctpaxusame je punancupano cpescruma: MITHTP Penydnuke Cpduje (bpoj
yroopa 451-03-68/2022-14/200378).
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CYTOTOXIC ACTIVITY OF NEWLY SYNTHESIZED
MOLECULAR HYBRIDS OF 2-THIOHYDANTOINS WITH
ZINGERONE DERIVATIVES

Katarina Virijevi¢', Petar B. Stani¢', Marijana Vasi¢?, Gorica Cvijanovi¢', Biljana Smit"

'University of Kragujevac, Institute for Information Technologies, Kragujevac, Serbia
?Academy of Professional Studies Sumadija, Department in Krusevac, Krusevac, Serbia

ABSTRACT

The cytotoxic activity of newly synthesized biologically active compounds, thiohy-
dantoin hybrids of zingeron derivatives, was investigated in vitro on colon cancer cells
HCT-116 and healthy lung fibroblast cells MRS-5. The effect of synthesized compounds
on cell viability was examined by MTT test. Regarding the effect on viability of healthy
MRC-5 cells, a moderate cytotoxic effect was observed only for the OMe derivative
after prolonged exposure with IC5072h = 184.15 uM, which is comparable to the con-
trol (5-fluorouracil) with IC5072h = 181.71 uM. The cytotoxic potential of the tested
compounds is time and dose dependent. The reduction in HCT-116 cell viability was
achieved mainly after 72 hours at the highest applied concentration of test compounds.
Based on the results, the OBu derivative showed the best antiproliferative activity on the
HCT-116 cell line with IC5024h = 209.08 uM and IC5072h = 160.93 uM. 5-Fluorouracil
showed a weaker cytotoxic effect with IC5024h = > 250 uM and 1C5024h = 181.71 uM.
This most active compound contains a butyl group as a substituent, so its activity is pro-
bably related to the lipophilicity of the substituent in the structure of the test molecule.
The presented results indicate the potential of the tested compounds as anticancer agen-
ts without significant toxicity to healthy cell lines. The OBu derivative that showed the
best activity is the leading candidate in the synthesized series. Its increased cytotoxicity
compared to zingeron itself can be attributed to the introduction of the thiohydantoin
nucleus into the molecule.

Key words: zingerone derivatives, 2-thiohydantoin, cytotoxic activity

Funding: MPNTR of Republic of Serbia (Contract number 451-03-68/2022-
14/200378)
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ITPOCTAITAHONMH-E2 IIOJAYABA CYIIPECUBHE
OYHKIMJE MUJETONITHUX
CYITPECOPCKUX REJIMJA NMHIYKOBAHUX
CA GM-CSF/IL-6 IN VITRO

Bojau Joxkcumosuh', Mapnna bexnh?, Munom Bacupesuh', Mapujana Munanosuh’,
Iparana Byuesnh’®, Ceprej Tomuh?, Muogpar Yonuh'

!Meguuuncxu paxynitieini Poua, Ynusepsuitieini y Vicimournom Capajesy, Petiyénuxa Cpiicka,
Bocna u Xepueiosuna
Uncimuiiyiti 3a upumery HykneapHe eHepiuje, beoipag, Cpduja
*Meguyurcku gaxynitieii Bojnomeguuyuncke akagemuje, Yuueepsuiiieiti ogépare, beoipag, Cpduja

CAJKETAK

Mujenoupne cynpecopcke hennje (MDSC), oTkpuBeHe Kao jeaH off ImaBHUX (ak-
Topa Koju nokpehy mporpecujy Tymopa, Takohe cy yk/pydeHe y moBo/bHe edekTe y
ayTOMMYHCKVM OOJIeCTHMA, a/Ilyl HIXO0BA y/Iora Hije y MOTIYHOCTH To3Hara. [Iporo-
ko 3a nudepenunjanyjy MDSC nodmjeHnx 3 XyMaHUX MOHOLMTA in Vitro HUCY y
HOTHYHOCTY YCIIOCTaB/beHM, TOCedHO ca acrekTa ynore npocrarnanauaa E2 (PGE2)
y uaaykuuju MDSC in vivo. Hamm pesynratu cy nokasamu ga ¢y GM-CSF n IL-6
HeonxozHM 3a MHAYKIHUjy CD33+HLA-DRlowCD14+CD209-MDSC in vitro.. Meby-
M, fogasamwe PGE2 xokreny GM-CSF/IL-6 nogatHo je nosehao excpecujy CD14 n
CCR?7 a cmamuo excpecujy CD1la, HLA-DR, CD209, CD16, CD11¢, CD11b Ha oBuM
hemmjama. MDSC mupykoBane y npucyctsy PGE2 ucnorpuse cy Buie Husoe CD39,
PDI1L, ILT-3 u ILT-4, u npoxnykoBae cy Behe konuentpaunje TGF-f u IL-27, u mamwe
koHueHtpanuje IL-1p, IL-10, IL-23 u TNF-a nakon ctumynaunje LPS/IFN-y, y mo-
pebemwy ca MDSC nngykoBanum ca GM-CSF/IL-6. Y nonynaunju anopeaktuBHux T
henmja xoje cy xyntuBucane 3ajegno ca PGE2 unpgykoBanum MDSC duio je Buie
CD4+GATA-3+ T hennja xoje nponykyjy IL-4 a mame CD4+RORyT+ T henuja xoje
nponykyjy IL-17. Takobe duna je Beha sactymmpenoct CD8+ T henuja xoje nponykyjy
IFN-y anu He 1 CD4+1F N-y+ T hennja. VintepecanraHn je Hanmas je ga cy PGE2-MDSC
cMamuBase nporeHat anopeaktuBHux CD4+CD25hiFoxP3+TGEF-{ Tregs, anu cy 3Ha-
vajHo nosehasne mporenar CD4+1L-10+FoxP3-IL-4- Tr-1 u CD8+IL10+ T henuja, y
nopehewy ca MDSC nupykoBanux camo y npucyctsy GM-CSF/IL-6. Y 3axkpyuky ce
moxxe uctahmu ga PGE2 motennupa cynpecusuu ¢penorun u ¢pyukunje MDSC naayko-
BaHMX y npucyctBy GM-CSF/IL-6 u Mujera MexaHu3Me yK/bydeHe y MHAYKUujy Tregs,
mrto Ou MOIZIo OMTH Off 3HaYaja y pas3Bojy cTpaTeruja pOKyCMpaHMX Ha Teparujcke
epexte MDSC Kkop TymMOpa U ayTOMMYHCKIX QOJIECTI.

Kbyune peun: [Ipocrarnanngun E2, mujenonse cynpecopcke henuje
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Paj je mydmmkoBan: Sergej Tomi¢, Bojan Joksimovi¢, Marina Beki¢, Milos Vasiljevi¢,
Marijana Milanovi¢, Miodrag Coli¢, Dragana B Vu&evi¢ (2019). Prostaglanin-E2
Potentiates the Suppressive Functions of Human Mononuclear Myeloid-Derived
Suppressor Cells and Increases Their Capacity to Expand IL-10-Producing Regulatory
T Cell Subsets. Front. Immunol. 10:475. doi: 10.3389/fimmu.2019.00475 (IF: 5.511).

UcrpaxuBameje puHaHcupaHo cpegcTBuMa: MenuuyHcku gaxkynrer @oda, YHU-
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PROSTAGLANDIN-E2 POTENTIATE THE SUPPRESSIVE
FUNCTIONS OF HUMAN
GM-CSF/IL-6-INDUCED MYELOID-DERIVED
SUPPRESSOR CELLS IN VITRO

Bojan Joksimovic', Marina Bekic?, Milo§ Vasiljevic', Marijana Milanovic?, Dragana Vucevic®,
Sergej Tomic?, Miodrag Colic®

!Medical Faculty Foca, University of East Sarajevo, Foca, Bosnia and Herzegovina
2Institute for the Application of Nuclear Energy, Belgrade, Serbia
*Medical Faculty of the Military Medical Academy, University of Defense, Belgrade, Serbia

ABSTRACT

Myeloid derived suppressor cells (MDSC), discovered as one of the major factors
driving tumor progression, are also involved in beneficial effects during the course of
autoimmune diseases, but their role is not fully understood. The protocols for differ-
entiation of human monocyte-derived MDSC in vitro have not been fully established,
especially considering the immense role of prostaglandin (PG)-E2 in the induction of
MDSC in vivo. Here we found that GM-CSF and IL-6 were required for the induction
of CD33+HLA-DRlowCD14+CD209- MDSC in. However, the addition of PG-E2 to
GM-CSF/IL-6 cocktail up-regulated additionally CD14 and CCR7, and down-regulated
the expression of CD1a, HLA-DR, CD209, CD16, CD11c, CD11b on these cells. PG-
E2-induced MDSC expressed higher levels of CD39, PDI1L, ILT-3 and ILT-4, and pro-
duced higher amounts of TGF-f and IL-27, and lower amounts of IL-1p, IL-10, IL-23
and TNF-a after LPS/IFN-y stimulation, compared to GM-CSF/ IL-6-induced MDSC.
Alloreactive T cells co-cultured with PG-E2-induced MDSC contained more IL-4-pro-
ducing CD4+GATA-3+ T cells, and less IL-17-producing CD4+ RORyt+ T cells, as well
as IFN-y-producing CD8+ T cells, but not CD4+IFN-y+ T cells. Interestingly, PG-E2-
induced MDSC generated a smaller percentage of alloreactive CD4+CD25hiFoxP3+T-
GF-p Tregs, but increased significantly the percentage of CD4+IL-10+FoxP3-IL-4- Tr-1
and CD8+IL10+ T cells, compared to GM-CSF/IL-6-induced MDSC. Therefore, PG-E2
potentiate the suppressive phenotype and functions of GM-CSF/IL-6-induced MDSC,
and change the mechanisms involved in Treg induction, which could be important in
development of therapeutic strategies focused on MDSC-related effects in tumors and
autoimmune diseases.

Key words: Prostaglandin-E2, myeloid-derived suppressor cells
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HOEJIEOMJA TEHA 3A TATEKTMH-3 IIOCIIEHIY]JE
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CAJKETAK

YBog. AKYTHV ITAHKPEATUTHC je 4eCTO MH(IaManMjcKo 000/berbe Y AUTeCTUBHOj ITa-
TOJIOTUjM KOje ce KapaKTepulile KOMIUIEKCHUM IaTO(M3MONIOLIKUM IIpOoIiecuMa Koju
3aI04YMIby MHTPANlaHKPEATMYHOM aKTMBALMjOM JUIECTUBHUM €H3MMa IITO y3POKyje
omreheme TKMBa ITAHKpeaca I IOKa/IHY aKTUBAIVjy Ipo-MH(IaMalMjCKIX Y aHTY-VH-
dbrmamanmjcKux oaroBopa 1 Ha Kpajy CucTeMcKor MHQaMaiujckor ogropopa. [lokasa-
HO je na [anexTuH-3 mocrienryje akyTHy MHGIaMalnjy y eKCIIepUMEHTAaTHOM aKy THOM
IAHKPEATUTNCY TAKO IITO yTUYe Ha aKTuBanyjy hemnja ypohene umynocru, mehyrum
y/iora OBOT MOJIEKY/Ia y akTUBanuju henuja ctedeHe MMYHOCTY HUje IIPOyYeHa.

Marepujan n MeTofe. AKYTHM IAaHKPEATUTIC je Y3POKOBAH IOABe3VBabeM dUIno-
HaHKpeaTUYHOr AyKTyca Kop ,,wild-type n Tanetnn-3 peduunjentunux C57BL/6 mu-
mepa. Oxpenymi cMo GeHOTHUIICKE ¥ MOJIEKY/ICKe KapaKTepIUCTIKe MHGIaMaIVjCKIX
henmja, cepymcke KOHIleHTpaluje aMuIase, akTUBALjy TPUIICMHA Y TAPEeHXUMY ITaH-
Kpeaca u xucroynorujy mwiyha un dydpera.

Pesynraru. [lenenuja lanektnna-3 cmamyje dpoj CD3+CD49- T numdornura, CD4+
nomaraukux T nuMdornuTa, cMamwyje MPORYKLMjY Hpo-UHGIaMalMjCKOT IUTOKIHA,
IFN-y n nosehaBa undnykc Foxp3+ T perynaropHux numdounrta u perymaTopHux
CD4+ nomaraukux T nmumdonnra xoju npoaykyjy IL-10 y nadramupanom TKuUBY
nankpeaca. [lepuunr [anekTrHa-3 cMamyje TEXMHY aKyTHOT ITAHKPEATUTHUCA IITO je
npaheHO MarkbOM CEpyMCKOM KOHI[EHTPALlMjOM aMIIa3a, aKTUBAIVjOM TPUIICHHA Y I1a-
PEeHXMMY IIaHKpeaca, Kao U MambuM ourreheweM myha.

3ak/pydyak. OBM Hajla3y yKasyjy Ha 3HauajHy ynory lanekTuHa-3 y akTuBanuju cre-
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YeHOT MMYHCKOT OfirOBOpA y aKyTHOM ITAHKPEAaTUTICOM 4YiHehy ra aTpakTUBHOM Te-
paInmjcKoM MeTOM KOJ ITalfyijeHaTa ca akyTHOM MHQaMaiujckoM donenrhy nankpeaca.

K/byuHe peun: AKyTHU TaHKpeaTUTNC, lanektuH-3, Perynatopun T mumdountn
UcrpaxuBame je puHaHCHpaHO cpegcTBUMa: [IpojekTom MuHMCTapCcTBa IPOCBe-

Te, HayKe U TeXHOJIOIIKOT pa3Boja Perrydimuke Cpduje (dpoj 175069) u jyHnOp mpojex-
toM PakynTeTa MEAVIIIMHCKIX Hayka YHuBep3nureTa y Kparyjesuy, Cpduja (JP 06/15).
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INJURY IN ACUTE PANCREATITIS
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!Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences,
University of Kragujevac, Serbia
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*Department of Pathology, Faculty of Medical Sciences, University of Kragujevac, Serbia
‘Department of Pathophysiology, Faculty of Medical Sciences, University of Kragujevac, Serbia
*Department of Pharmacy, Faculty of Medical Sciences, University of Kragujevac, Serbia

ABSTRACT

Background. Acute pancreatitis is common inflammatory disease characterized by
complex pathophysiology that initiates with intrapancreatic activation of digestive
enzymes causing local tissue damage which further drives a complex interaction of host
pro-inflammatory and anti-inflammatory processes leading to systemic inflammatory
response. In experimental acute pancreatitis, Galectin-3 promotes acute inflammation
of pancreatic tissue by affecting activation of innate inflammatory cells, but its role in
acquired immunity is unknown.

Methods. Acute pancreatitis was induced by ligation of bile-pancreatic duct in wild-
type and Galectin-3 deficient C57BL/6 mice. We determined phenotypic and molecular
features of inflammatory cells, serum concentrations of amylase, pancreatic trypsin
activity, and lung and kidney pathology.

Results. Galectin-3 deficiency decreased the total number of CD3+CD49- T cells,
CD4+ T helper cells, downregulated production of inflammatory cytokine, IFN-y and
increased accumulation of IL-10-producing Foxp3+ T regulatory cells and regulatory
CD4+ T cells in pancreata of diseased animals. Deletion of Galectin-3 ameliorates acute
pancreatitis characterized by lowering serum amylase concentration and pancreatic
trypsin activity, and attenuating of histopathology of lung.

Conclusion. These findings shed light on the role of Galectin-3 in acquired immune
response in acute pancreatitis and identify Galectin-3 as an attractive target for
investigation of the immunopathogenesis of disease and for consideration as a potential
therapeutic target for patients with acute inflammatory disease of pancreas.
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TEPAIIMJCKN IIOTEHOMJAJI MESEHXVMCKNX
MATUNYHUX REJIMJA'Y JIEYEILY NMHOTAMAILINJCKUX
BOJIECTU JETPE
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CAJKETAK

Mesenxumcke MaTuuHe henmje cy agyntHe matnase henuje xoje Mopynupajy ¢eno-
VI ¥ PYHKLMjy CBUX MMYHCKUX henmja Koje Urpajy BasKHY y/IOTY y ITIaTOT€He3! aKyT-
HVX U XpPOHMYHMX MHGIaManyjckux donectu jerpe. Pesyntatyu nodujenn y Mummjum
MOJIeTIMa aKyTHOT XeTaTuTuca 1 Gpudpose jeTpe Mokasyjy fia ce XemaTonpoTeKTVBHA
edeKTy Me3eHXMMCKeMX MAaTHYHNUX henmja yriaBHOM 3acHMBajy Ha HJMXOBOM Kalla-
IIUTETY Aa IPOU3BOJie MIMYHOPETy/IaTopHe (paKTope KOju CYyNpUMUPAjy HPOU3BONY
MHQTAMaIMjCKUX U XeMaTOTOKCMYHUX IMTOKMHA y MMYHCKuM henmjama jerpe. Me-
3eHXMMCKe MaTu4He henyje, a30T OKCMIOM ¥ KMHYPEHVHOM, CYNPUMMPajy aKyTHU
XeTaTUTUC MMIIeBAa TaKO LITO PeAyKyjy eKCIpecujy MoeKyaa KojuMa ypoheHo-ydou-
nauke T henuje y3poKyjy ammonTosy xemnaTonnTa 1 Tako IITO MHXMOUPAjy IPORYKIV]y
XeTTaTOTOKCUYHMX U MHQIAMALMjCKMX IUTOKIMHA (MHTepdepoH rama, GaKTop HeKpo-
3e TyMopa anda, uHTepneykuH-17) y ypoheno-ydunaukum T henujama jerpe. Mesen-
XMMCKe MaTn4uHe hemmje ceKpeTyjy KMHYpeHUH KOju MH/YKYje eKCIIaH3Mjy UMYHOCY-
npecuBHux perynaropaux T hemnja. Perynatopse henuje nponyxyjy nntepneykns-10
¥ CTBApajy MMYHOCYIIPECMBHO MUKPOOKpYXelbe y MHPIaMIPaHO] jeTpy, 3Ha4ajHO J0-
npuHocehy pereHepauuju omrehennx xernarounra. Ha cnnyan HaunH, MHAYKOBabeM
excraHsuje perynatopuux T hemmja u cy3dmjamem XpoHNYHe NHIaMaIje n3a3BaHe
VHTep/IeYKMHOM 17, Me3eHXMMcKe MaTi4yHe hennje pegykyjy ¢pudposy jerpe xop ex-
CIiepyMMeHTanHuX MunieBa. HakoH MHTpaBeHCKe aluIMKalyje, Me3eHXMMCKe MaTU4IHe
henuje murpupajy y udpornuny jerpy rae, mocpeacTBOM MHAOMTAMMH 2,3-IMOKCHUTe-
Hase U KMHYPeHVHA, MHAYKYjYy eKCIaH3ujy uHTepneykuH 10-nmpopykyjyhux T peryna-
TopHux hemmja u cynpummpajy nponudepanyjy natepaeykns 17-npopykyjyhux mo-
maraukux T hennja mro pesyntupa cmamemeM udpose y jeTpu.

Krbyune peun: Mesenxnmcke MaTndte henyje, uMyHOMOAyIanmja, akyTHI XemaTn-
Tuc, pudposa jerpe
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ABSTRACT

Mesenchymal stem cells (MSCs) are adult stem cells which modulate phenotype and
function of all immune cells that play important role in the pathogenesis of acute and
chronic inflammatory liver diseases. Results obtained in murine models of acute hep-
atitis and liver fibrosis show that hepatoprotective effects of MSCs are mainly relied on
their capacity to produce immunoregulatory factors that suppress production of in-
flammatory and hepatotoxic cytokines in liver-infiltrated immune cells. MSCs, in nitric
oxide and Kynurenine-dependent manner, attenuate ALF in mice by down-regulating
expression of apoptosis-inducing ligands on liver natural killer T (NKT) cells and by
inhibiting production of hepatotoxic and inflammatory cytokines (interferon gamma,
tumor necrosis factor alpha, interleukin (IL)-17) in liver-infiltrated NKT cells. MSCs,
in Kynurenine-dependent manner induce expansion of immunosuppressive, forkhead
box P3 (FoXP3)-expressing T regulatory cells that produce IL-10 and create immu-
nosuppressive microenvironment in inflamed livers, crucially contributing to the en-
hanced regeneration of injured hepatocytes. In similar manner, by inducing expansion
of Tregs and by suppressing IL-17-driven chronic inflammation, MSCs attenuate liver
fibrosis in experimental mice. After intravenous injection, MSCs engraft in fibrotic liv-
ers where, in indoleamine 2,3-dioxygenase (IDO) and Kynurenine-dependent manner,
promote expansion of IL-10-producing Tregs and suppress proliferation of IL-17-pro-
ducing CD4+ T cells which resultc in the attenuation of liver fibrosis.

Key words: MSCs, immunomodulation, acute hepatitis, liver fibrosis
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HOBA IT'EHEPAIIMJA NEPUBATA ®YIEPOJIA'Y
PEITPOI'PAMY MEJIAHOMA

Hanujena Makcumosuh-VBanuh', Carva Mujatosuh’, Hypo Kopyra?

'Ogemetrve 3a umyHonoiujy, Mncimuitiyii 3a duonouwika ucitipaxnusaroa ,,Cunuwa Citiankosuh”
Wncitiutiiyiti og HayuonanHol suauaja 3a Peiiydnuxy Cpdujy, Ynueepsuiiieiti y Beoipagy, beoipag, Cpéuja
2TOT Hano Llentnap, beoipag, Cpduja

CAJKETAK

HanoTtexHormoruja, kao 0d1acT nCTpakuBama Be3aHa 3a UCIO/baBambe MocedHNX Gu-
3MYKO-XEMMjCKUX CBOjCTaBa M IIOHAIllalba MaTepyjaja Ha HAHO HUBOY, je NOXKMBea
3HaYajaH HaIlpefiaK MMOCIebIX AeleHnja. [loBena je Mo pasBoja mocedHe rpaHe-HAHO-
MefVILVHe, IJie HAHOMAaTepyja/Iy Hajllade MeCTO Y IPeBEeHIVjI, AVMjarHOCTHIY U JIeUeHbY
pasmuntux donectn. [lojemuHe BpcTe HaHOMaTepujala MOKa3yjy BeoMa BUCOKY edu-
KacHOCT y eIMMMHAIVjY TYMOPCKUX hemyja u Beh ¢y mopgBprHyTe KIMHWYIKMM VCIIN-
tuBamuma. OyyepeH je Tpeha anorporncka MopuduKalyja yr/beHuKa nopen rpapura u
nujamanTa. KapakTepuie ra MojieKy/lapHa KPMCTaTHA CTPYKTYpa y GopMu MKOcaexpa
ca 12 meHTaroHa u mpoMeH/pUBUM dpojeM xekcarona. Crada pacTBOp/bUBOCT dyrepeHa
y HOJIApHMM pacTBapadyMa je OrpaHNdNIa IOTEHIVja/IHy [IPUMeHY y OMOMeIVILINHY 1
HOCTY)XWIa Kao Inardopma 3a pasBoj HM3aA jeuiberba ca d0/bOM PacTBOP/BUBOIINY 1
3Ha4YajHO MOdO/BIIAHNM CBOjcTBMMA. Mehy BuMa ce cBakako M3JBajajy MOMMXUAPOKCH-
noBanu Qynepenn-dynepony dnja manera SUOMOMIKNMX aKTUBHOCTY IPUB/IAYY HaXKIbY
OpojHUX McTpaKuBava. Y HAIIOj CTYAVjU VICIATVBAH je IOTeHLjal fepuBaTa ¢yrie-
pona (3HFWC) na y capejcTBy ca xuiepronapusoBaHoM cBeriomhy mHxmndupa pact
henmmja MenaHoMa, pasmuuTor MopekiIa ¥ HuBoa MHBasuBHOCTH. Cynpecuja pacra he-
NMja MeJIaHOMa je dwta TmocyemuIa TyOUTKa HeodHOr MOTeHIjana, yBohemwa hemnja y
CTame CeHeClLieHIyje, OMHOCHO hemjckor MupoBama ¥ MHTEH3VBUpPaHe MeTaHOLVMTHE
nudepeHnyjanyje. Y CMHIeHOM MMIIjeM MOfeNy, yapyxeHuM penoBameM 3HFWC n
XUIEepIIO/Iapy30BaHe CBETIOCTY je 3HA4ajHO MHXMOMPAH pacT MeJIaHOMa Kao MOC/IeNy-
IIa JVIPEKTHOT Jie/loBara Ha TyMOpcke hemmje amm 1 Mopynaiyje UMYHCKOT OATOBOpa
yCMepeHOr Ha/IpoTuB TyMopa. KoMIlekcaH MexaHM3aM JielioBama Koju odjenumbyje
¢denoTumcky tpancpopmanyjy hemja menanoma n edekre Ha UMYHCKU CYCTeM YMHU
XUIEePXUIPOKCUIOBAHM (py/lepeH BPeIHIM JajbeT MCTPAKIBaIba.

Kipyune peun: nudepeniyjarmja, XueponapusoBata CBET/IOCT, METTAHOM, CeHe-
CLieHIVja, TepuBar ¢ynepomna
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NEXT GENERATION OF FULLEROL DERIVATE
IN MELANOMA CELL REPROGRAM

Danijela Maksimovic-Ivanic', Sanja Mijatovic', Djuro Koruga?

!Department of Immunology, Institute for Biological Research “Sinisa Stankovic”,
National Institute of Republic of Serbia, University of Belgrade, Belgrade, Serbia
*TFT Nano Center, Belgrade, Serbia

ABSTRACT

Nanotechnology, as a field of research related to the manifestation of special physico-
chemical properties and behavior of materials in nanoscale, has experienced significant
progress in recent decades. It has led to the development of a distinct area - nanomed-
icine, where nanomaterials find a place in the prevention, monitoring, diagnosis and
treatment of various diseases. Some types of nanomaterials show high efficacy in the
elimination of tumor cells and have already undergone clinical trials. Fullerene is the
third allotropic modification of carbon beside graphite and diamond. It is character-
ized by an icosahedral molecular crystal structure with 12 pentagons and a variable
number of hexagons. The low solubility of fullerenes in polar solvents limited potential
applications in biomedicine and served as a platform for the development of a range of
compounds with better solubility and significantly improved properties. Among them,
polyhydroxylated fullerenes-fullerols stand out; with spectrum of biological activities
that attracts the attention of numerous researchers. In our study, the potential of a new
fullerol derivate (3HFWC) to inhibit the growth of melanoma cells of different origins
and invasiveness, in conjunction with hyperpolarized light, was examined. Suppression
of melanoma cell growth was a consequence of the loss of division potential, triggered
cellular senescence, and intensified melanocytic differentiation. In the syngeneic mouse
model, the combined action of 3HFWC and hyperpolarized light significantly inhibited
melanoma growth as a consequence of direct action on tumor cells but also modulation
of the pro/anti-tumor immune response. The complex mechanism of action that com-
bines the phenotypic transformation of melanoma cells and the effects on the immune
system makes hyper-hydroxylated fullerene worth further research.

Key words: melanoma, fullerol derivate, hyperpolarized light, senescence, differentiation
The paper is published: Milica Markeli¢, Dijana Draca, Tamara Krajnovi¢, Zorana

Jovi¢, Milica Vuksanovi¢, Djuro Koruga, Sanja Mijatovi¢, Danijela Maksimovi¢-Ivanic.
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CAJKETAK

Tydymusuum cy npupopHa jenumema M30/I0BaHa M3 POJOBA MUKCOdaKTepuja.
Crajajy y rpyny aHTUMUTOTCKUX areHaca Oynyhu ma cBoj aHTUTYMOpCKU edekat
OCTBapyjy Ha HUBOY NeOOHOT BpeTeHa. Y OBOj CTYAUjU UCINUTHBAH je aHTUTYMOP-
CKM TIOTEHI[MjaJl CMHTETCKOT aHajora TydynausuHa, Tydyru 1, in vitro u in vivo Ha
MoJieny Muuijer MeaHoMa. TyOyru 1 je Ha JO3HO-3aBUCaH HAYMH CMAbUO BUjadu-
nuteT B16 hennja. ExciepuMeHTanHo jenumerme je y oBuM hennjama MHAYKOBAIO
aTunu4Hy ¢opmy anonrtorcke hemmjcke cMptu de3 excrepHanusanuje pocdarn-
puncepuna (I1C). Mako je amonTosa duna npaheHa cHa>)XHOM IPORYKIMjOM pe-
aKTUBHMX BPCTa KMCEOHMKA M a30Ta, CMambebe cafpykaja MaJIOHMIgMANI XA je
II0Ka3aJI0 1a MeMOPAaHCKY IVMIUAN HUCY HOMJIET/IN OKCUALjU, LIITO je Ipefyc/IoB
3a excrepHanusauujy [1C. Maxo I1C nma K/by4HY y/IOTY Y YKIababy allONTOTCKMUX
hennja, oBo ce Huje oxgpasnio Ha GarolUTHY aKTUBHOCT Makpodara in vitro, yka-
3yjyhm Ha ¢aronurosy HesaBucHy of I[IC. YumHak eKkcllepMMeHTATHOT areHca je
norepheH in vivo. Makpodaru n30/10BaHM 13 MEePUTOHEATTHOT eKCy[aTa TpeTupa-
HJX )XMBOTUA ITOKA3a/aM CYy HUMTOTOKCUYHY aKTUBHOCT, IITO je Y CaIJTaCHOCTH ca
IIOKa3aHOM eKcIpecrjoM Mapkepa M1 deHoTuIa ¥ TPOAYKI[MjOM a30T MOHOKCH/A.
HopaTtHo, daromnurHa crocodHocT oBuX henuja je duma ouysana. C 0d3mpom Ha
HelOCTaTaK IoflaTaKa y IMTEPAaTypH O IeJIOBatby OBaKBe IPylle areHaca Ha KOMIIO-
HeHTe ypobheHor MMYHCKOT cucTeMa, TyOyru 1 ocTaje BpefjaH Ha/buX MCIUTUBAMA
Ha I10/bY €KCIIEPMMEHTATHE OHKOJIOTHje.

KibyuHe peun: anonTosa, KaHiep, ¢paronnurosa, pocdarupnncepmy
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NEW ASPECTS OF SYNTHETIC TUBULYSIN
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MELANOMA MODEL
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'Department of Immunology, Institute for Biological Research
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“Department of Life Sciences, Institute for Multidisciplinary Research, University of Belgrade, Belgrade, Serbia
*Institute of Medical and Clinical Biochemistry, Medical Faculty, University of Belgrade, Belgrade, Serbia
‘Department of Engineering and Natural Sciences, University of Applied Sciences Merseburg, Germany
*Department of Bioorganic Chemistry, Leibniz Institute of Plant Biochemistry, Halle (Saale), Germany

ABSTRACT

Tubulisins are natural peptide compounds isolated from mycobacterial genera.
They belong to the group of antimitotic agents, since they achieve their antitumor
effect disrupting the function of mitotic spindle. The object of this study was to in-
vestigate anticancer potential of synthetic analogue of tubulysins, tubugi 1, on mouse
melanoma model, in vitro and in vivo. Tubugi 1 decreased dose-dependently viability
of B16 cells. The experimental compound induced atypical apoptosis without the ex-
ternalization of phosphatidylserines (PS). Although apoptosis was accompanied with
strong intracellular production of reactive oxygen and nitrogen species, decrease in
malonyldyaldehyde content showed that membrane lipids were not subjected to ox-
idation, what is a prerequisite for the externalization of PS. Although PS plays a key
role in the removal of apoptotic cells, this did not affect the phagocytic activity of
macrophages in vitro, implying PS-independent apoptotic cells removal. The effect of
the experimental agent was confirmed in vivo. Macrophages isolated from peritoneal
exudate of treated animals showed cytotoxic activity, what was in line with demon-
strated expression of M1 phenotype markers, as well as production of nitric oxide.
Additonally, the phagocytic activity of these cells was preserved. Having in mind lack
of data in the literature concerning the effects of this group of agents on components
of the innate immune system, tubugi 1 remains worthy of further research in the field
of experimental oncology.

Key words: apoptosis, cancer, phagocytosis, phosphatidylserine
The paper is published: Draca D, Mijatovi¢ S, Krajnovi¢ T, Pristov JB, buki¢ T,
Kaluderovi¢ GN, Wessjohann LA, Maksimovi¢-Ivani¢ D. The synthetic tubulysin de-

rivative, tubugi-1, improves the innate immune response by macrophage polarization
in addition to its direct cytotoxic effects in a murine melanoma model. Exp Cell Res.
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CAJKETAK

Bumpke pona Allium, kao mto cy denu nyK, LPHM YK U IPA3UIYK, KOPUCTE Ce Y UC-
XpaHu 1 GUTOTEpanyju Off JaBHUHA. BpojHa OpraHoCyMIIOpHa jefiuberba Cy OTOBOP-
Ha 3a MVPIC U YKYC, Ko 11 3a MeUIITHCKA CBOjcTBa oBMX Ombaka. Kaza ce TKuBO 0BUX
dmbaka oIITeTH, CellKameM VU JKBaKameM HacTajy aKTUBHA jefuibera. bpoj aToma
CyMIIOpa y MOJIEKY/Ty OPTaHOCY/I(IIA UTPa K/bYIHY Y/IOTY Y SMOJIOIIKOj aKTUBHOCTIA.
Homarax jemHor aroma cyMmmopa 3HadajHO rnoBehaBa jaunHy mUXOBe aHTUMUKPOOHE,
AHTMOKCHU/IATVBHE ¥ aHTUTYMOPCKE aKTMBHOCTH. Y OBOj CTYUjU CMO ICTIMTUBAJIN 110~
TEHIVIja/THe TOKCIYHE eeKTe Opa/lHe IPUMeHe CMelle IUITPOIVII OMNCYIPIa, KOju
y CB0OjOj CTPYKTYypu uMajy of 2 o 11 atoma cymmnopa. Kopucrehu npunannne OECD
Guidelines, ncnuTrBamm cMO aKyTHY TOKCMYHOCT HAKOH OpaJiHe IIPYMEHe jelHe J1o3e
VICHUTVBAHe CyICTaHIe, KopuihemeM MakcuManHe pose 2000 mg/kg. Ilpomene y
IIOHAIIAIbYy MUIIEBA, 3HALM TOKCMYHOCTY VUIM IIOTEHLMja/THA CMPT CYy CBAaKOJHEBHO
npaheny HapegHux 21 gaH. Y cTyamju cydaKkyTHe TOKCUYHOCTY CMella AUIPOIIVII IO-
mcynduaa je npuMemneHa opanHo y godama 50 u 150 mg/kg nreBHO 27 fana, C57BL/6
munieBuMa. VzadpaHy OMOXeMUjCKM ¥ XeMaTOJIOIIKM ITapaMeTpy Cy MCIUTAHM Ha
Kpajy ekcrepuMmeHTa. Huje dumo cMpTHOCTM MuIeBa KOju Cy IPUMUIN UCIIUTABAHY
cmery y gosu 300, 600 n 1500 mg/kg Tenecue Texxnne. [lose 300 n 600 mg/kg TT Hucy
KOJi MUIIIeBa M3a3Bajie CUMIITOME HeXXe/beHNUX edekara. 3adeneskeHa je CMPTHOCT KO
40 % mumesa Koju ¢y npummm go3y 2000 mg/kg cmeme DPPS, ykasyjyhu Ha To fa je
cpenma netanHa fosa Beha ox 2000 mg/kg, mro cBpcraBa cmemry DPPS y xareropu-
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jy 5, mo xpurepujymmuma ImodanHo ycarmameHor cucrema kinacudukanuje (Globally
Harmonized Classification System) u odenexxaBama cyncranum. [IpuMena cBux fosa
cmemre DPPS TokoM mcnmTrBama cydakyTHe TOKCMYHOCTY HMje M3a3Baa CYMIITOME
TOKCUYHOCTHU MM CMPTHOCT MuieBa. Xemaronowmkyu napamerpu (WBC, LYM, NEU,
MON, EOS, BAS, RBC, HGB, HCT, MCV, MCH, MCHC, RDW, MPV, PLT, PDW u
PCT) mumena tpetnpanux cmemom DPPS (50 n 150 mg) Hucy ce pasnmkoBanmu Of
napameTtapa KoHTposHe rpyte. Takobhe, dnoxemujcke anamuse cepyma (Glu, Chol, AST,
ALT, ALP, ykynuu dunupyduH, ypea, kpeatunus, Ca, P, TP, ALB, rnodynun, amuna-
3e, CK) Hucy nmokasase CTaTMCTIYKY 3HAYajHY pas3/IMKy MUIIEBa TPETUPAHUX CMEIIOM
DPPS u xonTponHe rpyne. Hamu pesynTatu ykasyjy Ha HUCKY aKyTHY TOKCMYHOCT
cmente DPPS.

Kibyune peun: nunponyn momicynduan, akyTHa TOKCMYHOCT, CyOaKyTHA TOKCUY-
HOCT, MUALLIEBU

VicTpaxuBame je GMHaAHCHMpPaHO cpeAcTBMMa: MIHICTApCTBA IIPOCBETE, HayKe I
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ACUTE AND SUBACUTE TOXICITY STUDIE
OF THE MIXTURE OF DIFFERENT DIPROPYL
POLYSUFIDES BY ORAL ADMINISTRATION IN MICE
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8Department for Ecology and Chemical Technology, South Ural State University, Chelyabinsk, Russia

ABSTRACT

Plants of the genus Allium, such as garlic, onion and leek, are used in nutrition, folk
medicine and phytotherapy. Most of their biological effects are attributed to organo-
sulfur compounds, which are formed when the tissue of these plants is damaged by
chopping or chewing. The number of sulfur atoms in the organosulfide molecule plays
a key role in biological activity. The addition of one sulfur atom significantly increases
the strength of their antimicrobial, antioxidant and antitumor activity. In this study,
we examined potential toxicity of a mixture of dipropyl polysulfide, which has 2 to 11
sulfur atoms in its structure. The single-dose acute oral toxicity was determined ac-
cording to the principles of OECD Guidelines, using the limit dose of 2000 mg/kg.
The mice were observed once daily up to 21 days for behavioral changes and signs of
toxicity and/or death. In the subacute study, the mixture od dipropil polysulfides was
administered orally at doses of 50 and 150 mg/kg daily for 27 days to C57BL/6 mice.
Selected biochemical and hematological parameters were determined at the end of the
experiment. There was no death among the animals that received 300, 600 and 1500
mg/kg body weight mixture of DPPS. The oral doses of 300 and 600 mg/kg bw did not
cause any signs of obvious behavioral and physical adverse effects. 40% The death was
recorded in 40% of animals that received 2000 mg/kg of DPPS indicating that the me-
dian lethal dose is greater than 2000 mg/kg, allowing classification of the oral toxicity of
DPPS as category 5 using the globally harmonized system of classification and labelling
of chemicals. Dipropil polysulfides at all the doses used in subacute toxicity study did
not produce any obvious symptoms of toxicity or mortality in all the treated mice. The
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analysis of hematological parameters, which included WBC, LYM, NEU, MON, EOS,
BAS, RBC, HGB, HCT, MCV, MCH, MCHC, RDW, MPV, PLT, PDW and PCT in mice
treated with mixture of DPPS (50 and 150 mg) did not differ significantly from those of
control mice. No statistically significant difference was observed in the serum biochem-
ical data (Glu, Chol, AST, ALT, ALP, total bil, urea, creatinine, Ca, P, TP, ALB, globulin,
amylase, CK) of mice treated with mixture of DPPS compared with control mice. Our
results indicate low acute toxicity of the mixture of DPPS.

Key words: Dipropil polysulfides, acute toxicity, subacute toxicity, mouse
Funding: The research was funded by the Ministry of Education, Science and Tech-

nological Development of the Republic of Serbia (OI175069, ON172018) and the Fac-
ulty of Medical Sciences of the University of Kragujevac (JP 22/19).
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3ABICHOCT MOJY/IAIMJE AHTUTYMOPCKOTI
VIMYHCKOTI OAIrOBOPA O] BPEMEHA ITPVUMEHE
ME3SEHXMMCKUX MATUYHUX hEJINJA
Y MNIIJEM KAPIIMTHOMY [OJKE
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CAJKETAK

Mesenxumcke matnuHe hennje (enrn. Mesenchymal Stem Cells- MSCs) cy agynTHe,
MY/ITUIIOTEHTHe MaTu4He hennje Koje HAKOH CUCTeMCKe IpUMeHe MHQWITPULLY Ty-
MOPCKY MUKPOOKOJIMHY U Y4€CTBYjy Y MOAYIALUj! aHTUTYMOPCKOT MMYHCKOT OJTO-
BOpA.

MSCs cy mHTpanepMTOHEaTHO AIIMKOBaHE MMIIEBMMA aJATEPHAaTMBHO 24 cara 1
14 mana HakoH nMIUTaHTUpamwa 4T1 Tymopckux hennja. AHanmmM3upaH je pacT Tymopa,
IIPOMEHA TeJleCHe TeXMHE U NpeXNB/baBambe MulleBa. OeHOTUI TyMop- MHOUITPH-
wyhux umyHnckux henmja je ogpeheH mpoTOYHOM LUTOMETPUjOM, A IIPOMEHE Y KOH-
LEeHTPALMj/ TUTOKMHA CY MEPEeHe MMYHOEH3MMCKIM €CEjOM.

MSCs koje cy amnukoBaHe 24 caTa HAKOH MHAYKIVje TYMOpPa 3HA4ajHO Cy MOO0/b-
maje aHTUTYMOPCKY MMYHCKM oxroBop nocpenoBad NK (enrn. natural killer, NK),
neuppurckuM henmjama DCs (enrn. dendritic cells, DCs) u T hennjama, cMamuie pact
TyMOpa ¥ TOOO/bIIAJIe IIPEXXNB/baBabe.

3HayajHO BUIIY HUBOM aHTUTYMOPCKMX uToknHa (TNF-a, IFN-y, IL—1[3, IL-6 m IL-
17), 3Ha4ajHO HYDKY HMBOY MMYHOCyIpecuBHMX IuToknHA (TGF-p 1 IL-10) y cepymy n
3Ha4yajHO Behu dpoj Tymop nndunrpumyhnx CD178+ NK henuja xoje npopyxyjy IFN
-y, 3atum CD11c+CD80+, CD11c+CD86+, xao n CD11c+I-A+ u CD11c+I-A+ DCs
xoje mponykKyjy TNF-a, satum CD4+Th1 hennja xoje nponykyjy IFN-y u CD178+, xao
u Granzyme B+ CD8+ unrorokcuunux T mumdonura (enrn. cytotoxic T lymphocytes,
CTLs) youenn cy y meby sxmBoTmama koje cy mpummiae MSCs 24 caTa HAKOH aIlIMKa-
yje ManurHux hennja.

Mebytnm, MSCs anmnkoBase 14 fjaHa HaKOH MHAYKIVje KapLIHOMA JI0jKe, ITOCIIe-
mte ¢y pact Tymopa cynpecujom NK hennja xoje nmponykyjy IFN-y. 3nadajHo Beha
KOHIeHTpaljja uMyHocynpecusHor TGF-p yodeHa je y cepymyuma MuineBa Koju Cy
npumuay MSCs 14 maHa HaKOH aIyMKaluje TyMopckux hennja.
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MSCs pate TokoM modeTHe ¢ase pasBoja TyMOpa IIOACTAKIe Cy aHTUTYMOPCKe
VIMYHCKJ OITOBOP M YCIIOpMJIE PacT TyMOPa, BoK ¢y MSCs amimMkKoBaHe TOKOM IIPO-
rpecuBHe ¢ase pa3Boja TyMOpa MHXMOMpae aHTH-TYMOPCKY MMYHOCT ¥ ITOCIEIIVIe
pacT Tymopa.

Kipyune peun: MSCs, 4T1, xapuuHoM fiojke

VctpaxkuBame je ¢puHaHCUpaHO cpefcTBuMa: IIpojekta EBporcke opranmsanu-
je 3a Kpon u komuruc (EIIIJO) (rpaHT ,,Yimora rajekTuHa 3 y akyTHOM KOJIUTHUCY ),
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THE EFFECTS OF MESENCHYMAL STEM CELLS
ON IMMUNE RESPONSE AGAINST BREAST CANCER
DEPEND ON THE TIMING OF THEIR
ADMINISTRATION

Dragana Miloradovic', Dragica Pavlovic' , Nebojsa Arsenijevic?, Vladislav Volarevic"?

'Department of Genetics, Faculty of Medical Sciences, University of Kragujevac
2Center for Molecular Medicine and Stem Cell Research, Department of Microbiology and Immunology,
Faculty of Medical Sciences, University of Kragujevac

ABSTRACT

Mesenchymal stem cells (MSCs) are able to modulate antitumor immune response. In
this study, we examined MSC-based regulation of anti-tumor immunity against breast can-
cer. BALB/C mice were intraperitoneally administered with MSCs 24 hours (MSC") or 14
days (MSC') following the implantation of 4T1 murine mammary carcinoma cells. MSC"
significantly enhanced natural killer (NK), dendritic cells (DCs), and T cell-driven antitu-
mor immunity, suppressed tumor growth, and improved survival of breast-cancer bearing
mice. Significantly higher serum levels of antitumor cytokines (TNF-a, IFN-y, IL-6, and
IL-17), significantly lower serum levels of immunosuppressive cytokines (TGF-f and IL-
10) and significantly higher levels of tumor-infiltrating IFN-y-producing CD178+NK cells,
CD80-, CD86-, and I-A-expressing, TNF-a-producing DCs, IFN-y-producing CD4+Th1
cells, and CD178- and Granzyme B-expressing CD8+cytotoxic T lymphocytes (CTLs) were
observed in 4T1+MSC"-treated mice. On the contrary, MSC'* promoted tumor growth by
reducing tumoricidal capacity of IFN-y producing NK cells. Significantly higher sera lev-
els of imunosuppressive TGF-f were observed in 4T1+MSC!*-treated animals, indicating
MSC"*dependent suppression of anti-tumor immunity. In summing up, our results suggest
that The effects of mesenchymal stem cells on immune response against breast cancer de-
pend on the timing of their administration. MSCs transplanted during the initial phase of
tumor development stimulated antitumor immune response and inhibited tumor growth,
whereas MSCs administered during the advanced phase of tumor formation suppressed
antitumor immunity and enhanced expansion of breast cancer.

Key words: MSCs, 4T1, breast cancer

Funding: This research was supported by the European Organization for Crohn’s
and Colitis (ECCO) project (grant “The role of galectin 3 in acute colitis”), ECLAT, the
University of Catania project (replica grant), the Swiss National Science Foundation
(IZSEZ0 185546), projects of the Ministry of Education, Science and Technological De-
velopment of the Republic of Serbia (ON175069 and ON17503), and projects of the
Faculty of Medicine, University of Krakow.
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YTULA] JYBAHCKOI JMMA HA
XEITATOIIPOTEKTVIBHA CBOJCTBA
ME3SEHXMMCKUX MATUYHUX hEJINJA
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Yuueepsuinein y Kpaiyjesuy

CAJKETAK

Mesenxnmcke matnune hemuje (enrn. Mesenchymal Stem Cells, MSCs) cy umyHope-
rynatopHe henmje ca kamanuTeToM Ja CynpuMMpajy MHGIaMalyjy M MPOMOBUILY pe-
reHepanyjy omrehene jerpe. JlyBancku aum muma mretaH edekar Ha mponudepanyjy u
mudepennyjannjy MSCs. Y mmby McnmnTiBama yTullaja JyBaHCKOT JMa Ha XeaTOIIpo-
TekTMBHa cBojctBa MSCs, usnoxwm cmo MSCs nyBaHcKoM auMy Y Tpajamy of 48h.
MSCs nsnoxeHe [yBaHCKOM UMY Cy TIOKa3ajie CMambeH KalaliTeT Ia IPOAYKYjy UMY-
HocynpecuHe 1utokuse: IL-10, TGF-B, HGE, NO u xunypennHs, kao u nosehan karma-
LIUTET fia IPOAyKYjy nponHdnamanyjcke nyuroknne: [L-6, IFN-y, TNF-a, IL-17. In vitro,
LYBaHCKY IVM je cMamyo KamarureT MSCs fia genyjy umyHocynpecusHo Ha T mumdo-
nute u NKT hennje, rnasue edexropcke henuje y nndnamannjcknm donectuma jerpe.
Kopuctnnm cmo mozen dpynmunanTHor xernarutuca (andaranakrouepamup (a-GalCer)-
VIHIYKOBAHOT XeIaTUTICA) KaKo OVMCMO MCHVUTUBA/IV YTHUIIAj ZYBAHCKOL AVMa Ha XeIa-
TonpoTeKTuBHa cBojcTBa MSCs in vivo. Hemocpenno HakoH npumene a-GalCer-a, Mu-
meBy Koju ¢y npummwm a-GalCer ¢y dwmt HacyMUYHO IIOfe/beHN Y eKCIIepYIMEeHTaTHe
rpyme koje he npumury ¢pusuonomku pactsop, MSCs, nmn MSCs koje cy nukydupane
48h y HagyM/beHOM MefujyMy. MuteBy cy >xpTBoBaHu 16 h kacHuje, 1 KpB je y3eTa 3a
aHa/IM3y CepyMCKIX TPaHCAMIHA3a, IATOXVMCTONIOLIKY aHA/IN3Y jeTpe U IPOTOYHY IIUTO-
metpujy uaunrpuinyhux T mumdorura nu NKT hennja jerpe. Cratuctidaxku 3HauajHO
nosehaHo omteheme jeTpe, BUILIN HUBOY TPaHCaMUHa3a U MHGIAMAIV]CKUX [IUTOKMHA
cy dwmm y rpynu muieBa koju ¢y npummn a-GalCer 1 MSCs usnoxxeHe [yBaHCKOM
UMy y nopebemy ca mumeBnma koju cy npummn a-GalCer 1 MSCs koje cy Kyntu-
BJICaHE y CTaH/IapJHUM YCIOBMMA. hennjcky Musbe jeTpy je IoKasao Jia [yBaHCKY IUM
cMamyje Karmanyrer MSCs ja cynipuMupajy npopykuyjy mH(pIaManmjcKmx 1 XermaToToK-
CMYHUX IUTOKMHA XenatnyHux T mumdormra u NKT henmja, mro ykasyje Ha To fa fy-
BaHCKI JIVIM CMambyje MIMYHOMOZIYTTaTOPHA Y XeNIaTONPOTeKTMBHA cBojcTBa MSCs.

Kbyune peun: MSCs, [yBaHCKY OVIM, MIMYHOMOJy/Ialuja, akyTHo omrteheme jeTpe

Vicrpaxusame je punancupaHo cpeacreuma: ECLAT mpojekra, YHuBepsuteTa y
Karanmju (permka rpanra), u mpojekra ®axyntera MeAVIMHCKIX HayKa YHUBEP3NU-
teta y Kparyjesiyy (MIT101/18).
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THE IMPACT OF CIGARETTE SMOKE ON THE
HEPATOPROTECTIVE PROPERTIES
OF MESENCHYMAL STEM CELLS

Dragica Pavlovi¢!, Dragana Miloradovi¢', Aleksandar Arsenijevi¢?, Aleksandar Ili¢?,
Vladislav Volarevi¢'?

'Department of Genetics, Faculty of Medical Sciences, University of Kragujevac
2Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences, University of Kragujevac,
Department of Microbiology and Immunology, Faculty of Medical Sciences, University of Kragujevac

ABSTRACT

Mesenchymal stem cells (MSCs) are immunoregulatory cells which are able to sup-
press inflammation and to promote repair and regeneration of injured liver. Cigarette
smoke has detrimental impact on MSC proliferation and differentiation. In order to
analyze an impact of cigarette smoke on hepatoprotective capabilities of MSCs, we ex-
posed MSCs to cigarette smoke for 48 hours. MSCs exposed to cigarette smoke had low-
er levels of immunosuppressive factors (IL-10, TGF-f, HGE NO, and kynurenine), but
higher levels of pro-inflammatory cytokines (IL-6, IFN-y, TNF-a, and IL-17). In vitro,
cigarette smoke reduced MSCs’ ability to act immunosuppressively on T lymphocytes
and NKT cells, the main effector cells in inflammatory liver diseases. We used mouse
model of fulminant hepatitis (alphagalactoceramide (a-GalCer)-induced hepatitis) to
analyze an impact of cigarette smoke on MSCs" hepatoprotective properties in vivo.
Immediately after a-GalCer administration, a-GalCer-treated mice were randomly di-
vided in experimental groups to receive saline, MSCs or MSCs that had been cultured
for 48 h in a medium previously exposed to cigarette smoke. Mice were euthanized 16
hours later, and blood was taken for serum transaminases assessment, pathohistological
analysis of the liver, and flow cytometry analysis of liver-infiltrated T lymphocytes and
NKT cells. An increased hepatocyte damage, higher serum levels of liver enzymes and
inflammatory cytokines were observed in the samples of a-GalCer-treated mice that
received MSCs exposed to cigarette smoke compared to the a-GalCer-treated animals
that received MSCs which grew under standard conditions. Cellular-make up of the liv-
ers showed that cigarette smoke attenuated capacity of MSCs to suppress production of
inflammatory and hepatotoxic cytokines in liver T and NKT cells, suggesting that cig-
arette smoke alleviated immunomodulatory and hepatoprotective properties of MSCs.

Key words: MSCs, cigarette smoke, immunomodulation, acute liver damage

Funding: The research was funded by the ECLAT project, the University of Catania
project (replica grant), and the project of the Faculty of Medical Sciences, University of
Kragujevac (MP01/18).
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’Kaitiegpa 3a xucitionoiujy u emdpuonoiujy, Paxynitieili MequuuHckux Hayxka, Yuusepsuitieii y Kpaiyjesuy

CAJKETAK

Jleyeme manyjeHara ca XpOHUYHOM MMMQOIIVITHOM JIEYKEeMIjOM YeCTO je OrpaHuye-
HO 300r BeoMa Op30r pasBoja pes3VCTeHIVje Ha CTaHflapiHe XeMoTeparneyTuke. Llnp
OBOT pafia d1o je fja ce UCIUTA TOTEHIMjaTHY aHTUTYMOPCKM e eKaT HOBUX KOMIIEK-
ca IVTaTVHe ca lepyBaTyMa aJIKVJI TMOCAIMLIVITHE KUCeTHe Ha heryje XpoHMYHe M-
¢douutHe neykemuje mumesa, BCL1, u ga ce ucnura Moryhu MexaHmsaM fie/ioBama
oBMX Komiutekca. Kommekc ca Hajjauom aktusrouthy, PtCI2(C-pr-thiosal)2, cmamno
je Bujadunuoct BCL1 henwja in vitro u cMawuo pact Metactaza y BCL1 mogeny muije
neykemuje. Kommnekc PtCl2(C-pr-thiosal)2 je yrunao na penatusau ogroc Bcl-2 n Bax
IpoTeVHa 11 MHAYKoBao anonTtody BCL1 hennja 3aBucHy ox Kacnase, MHXUOMpao mpo-
nmudepannjy oBux henmja u nupykosao nopemehaj henmjckor nuxnyca. Tperman BCL1
henmja kommnexkcom PtCI2(C-pr-thiosal)2 naxudupao je excripecujy nuknuna E n iu-
xHa D3, noBehao excripecujy mHxuduTopa KuHase 3aBMCHUX Off IIVK/INHA pl6, p21 n
p27, wto je 3aycraBuiao BCLI hennje y G1 dasu henmjckor nukiyca. CmameH mnporie-
Hat BCL1 henuja tpetupanux xommnekcom PtCI2(C-pr-thiosal)2 y S dasu henmjckor
IIVIK/TyCa ITOBe3aH je ca CMambeHMM IPOLIeHTOM oBUX henuja Koje excripumupajy Ki-67.
V3znarawe BCL1 henuja kommnexcy PtCl2(C-pr-thiosal)2 cmamuno je ekcipecnjy doc-
dbopummcanor STAT3 u excripecujy reHa Koju peryauily oBaj TpPaHCKpUILMOHK (ak-
TOP, @ KOjU perymury MaTuaHoct Tymopckux hemja, NANOG, nuknnu D3, c-Myc, n
excripecujy docopunucanor NFkB in vitro u in vivo.

Pesynrartu oBe crynuje mokasyjy ga PtCl2(C-pr-thiosal)2 cmamwyje dochopunanujy
STAT3 u NFkB n nojayaBa akTuBaIujy arnomnrose, HXuOUIMjy nponudeparyje u are-
HyVpa MaTUYHOCT TYMOPCKMX hernuja.
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CYTOTOXICITY OF PLATINUM (IV)
COMPLEX IN MOUSE MODEL
OF CHRONIC LYMPHOCYTIC LEUKEMIA
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*Department of Pharmacy, Faculty of Medical Sciences, University of Kragujevac 2
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’Department of Histology and Embryology, Faculty of Medical Sciences, University of Kragujevac

ABSTRACT

The treatment of patients with chronic lymphocytic leukemia is limited by quick devel-
opment of resistance to standard therapeutics. The aim of this study was to explore the po-
tential antitumor activity of novel platinum(IV) complex with alkyl derivatives of thyosali-
cilc acid toward murine BCL1 chronic lymphocytic leukemia cells and to delineate possible
mechanisms of action. The most potent complex PtCl2(S-pr-thiosal)2, reduced viability
of BCLL1 cells in vitro, but also reduced growth of metastases in BCL1 leukemia model in
BALB/c mice. Complex PtCI2(S-pr-thiosal)2 induced caspase dependant apoptosis, inhibit
proliferation of BCLI cells and induced cell cycle disturbance. Treatment of BCL1 cells with
PtCI2(S-pr-thiosal)2 inhibited expression of cyclin D3 and cyclin E and enhanced expres-
sion of cyclin-dependent kinase inhibitors p16, p21, and p27 resulting in cell cycle arrest in
G1 phase. Reduced percentage of BCLI cells terated with PtCl2(S-pr-thiosal)2 in S phase of
cell cycle was accompanied by decreased percentage of Ki-67 positive cells. Treatment with
PtCI2(S-pr-thiosal)2 also reduced expression of phosphorylated STAT3 and downstream
regulated molecules associated with cancer stemness and proliferation, NANOG, cyclin D3,
and c-Myc, and expression of phosphorylated NF«B in vitro and in vivo.

In conclusion, PtCI2(S-pr-thiosal)2 reduces STAT3 and NF«kB phosphorylation and
consecutive triggering of apoptotic cells death, inhibition of cell proliferation and atten-
uation of cancer stemness.

Key words: CLL, cisplatin, platinum(IV) complex, STAT3, apoptosis, cell cycle
Funding: The research was funded by the Ministry of Education, Science and Tech-
nological Development of the Republic of Serbia (OI175069) and bilateral project with

the People’s Republic of China (06/2018) and the Faculty of Medical Sciences of the
University of Kragujevac (JP 18/19, JP 19/19, MP 01/19 and MP 2/19).
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CTPATEI'MJA MOJIEKYTAPHOI TECTUPAIbA
Y HEMVKPOLIETYTAPHOM
KAPIIVTHOMY IITY'RA- YIIOTA ITATOJIOTA

JKueka Epn'
!3gpascinisena ycitianoséa Megnaéd, Hosu Cag

CAJKETAK

Pax nyha ocraje jenan ox Hajuemrhe a1jarHOCTUKOBaHUX MaIUTHUTETA IIMPOM CBe-
Ta ¥ Bojehm y3pok cMpTi of paka. Pak mryha je kareropycaH Wiy Kao MUKPOLETy-
JTapHU KapuyHOM y npudmokHo 10% o 15% cinydajeBa mm Ka0 HEeMUKPOLeTyTapHA
KapruHoM y npudmpkHO 80% o 85% cinydajeBa. Pak mryha ce gujarnoctukyje y ys-
HaIlpeoBajioM CTafujymy Kop, 72% 1o 76% nanujenara y Bennkoj bpuranmju n 57% y
CA]l, mTo nck/bydyje KypaTuBHM TPETMaH, a IIOBE3aH je ca JIOIIOM IIPOTHO30M.

KBajmreT XMCTONIOMLIKE M IIMTOJIOIIKE JMjarHO3e KapIyHOMa IuTyha, Kao ¥ JOZAaTHUX
MOJIEKYTaPHUX TECTUPAIba, j€ Y BEIMKOj 3aBYCHOCTH Off IOCTYTIamba Ca Y30pPKOM Y IIpea-
Ha/IMTINYKOj (a3 off TpeHyTKa Kaza je modujeH. VI3 Tor pasiora je HeONXOqHA CTaAHAP-
IM3alyja pyKoBama 1 odpajie y3opaka Kako Oy ce CMambyIa TeXHIYKa BapujaduIHOCT.

KoHauHM NpucTyn je fa MaTonos3y ayTOMATCKU Hapydyjy MOJEKY/IapHO TecTHpa-
e OJJMaX HaKOH XJMCTOJIOIIKE ¥ LIMTONIOUIKE AMjarHO3€e KOJ MaljijeHaTa ca y3Halpe-
moBanmuM NSCLC, mto ce HasuBa pedekcHuM TecTrpameM. Haxanoct, oduyHo je
noTpedaH MpUCTAHAK MAIMjeHTa 32 MOJIEKYTaPHO/TEHEeTCKO TeCTHpambe, a IOCTOjI U
podjeM Ko Jjaje MpUCTaHAK MalljeHTa Y TAKBOM C/Ty4ajy. MoseKynapHo TecTupame
UJIeHTUNKYje MalMjeHTe ca Y3HAIPeJOBaIMM HEeMMKPOLETYIapHUM KapLVHOMOM
wryha Koju MOTy MMaTy KOPUCTY Off IIV/baHe Tepaluje Wi MMyHoTepamnuje. TpeHyTHe
CMepHMIIe HaBOJIe /1a MOJIEKY/IapHO TeCTpame Tpeda CIPOBECTY Y BpeMe HMIMjaTHe
[VjaTHO3€e ¥ Iporpecuje TyMopa Ha IM/baHoj Tepanyuju. OBaj Mpenyus3Hy OHKONTOMIKA
IPUCTYII KOPUCTY LMJbaHe Tepanuje, ykpyuyjyhn nuxudurope ETOP tuposnn kunase
(ET®P-TKN), AJIK nuxndurope, POC1 nuxudurope, BPA® nuxudurope u umyHoTe-
panujy [Hip. nporpamupana hemjcka cmprt-1 (I1J1-1)/mporpamupann nurang hemyj-
cke cmptr-1 (I1[J-JI1) nuxudurtopu], mpexo xeMmnoTtepamnuje y mpBoj IMHUjI.

AHanm3sa npoMeHa Kofi Kojux je Moryha mmpHa Tepanuja y renuma ETOP, BPA®, MET,
KPAC, AJIK, POCI1, PET u HTPK1/2/3 je mame-Bullle CTaHAApAX30BaHa 1 MOXe ce I10-
cruhn kopuitherweM jenHe AujarHOCTUYKe IIaTdopMe, HIIP. CeKBeHIpame crnefiehe re-
Hepanyje (HI'C) wim nanyana peakiuja nonmumepase (ITLP). I1]1-/I1 Tectuparme 3axTeBa
yorpedy umynoxucroxemuje. ITocroju Bume I1]1-J11 VIXI] TecToBa Koju KOpUCTe pasim-
qyTa QaHTUTeNA U crcTeMe 3a aetekiyjy. OBu I1]]-JI1 TecToBu cy npuaarohenn pasmman-
TVIM JIEKOBVIMA, 4eCTO Ce OCTIarbajy Ha pasmduTe CKOpOBe U CMepHIIIe 32 OOfjoBarbe U Ka-
pakTepuIle X HeroTiyHa Mebhymadoparopujcka u Mehyrocmarpaydka IIOHOB/BUBOCT.

K/byune peun: HeMUKpOIeTylTapHI KapIHOM IUTyha, MeIMKaTHa OHKOJIOTHja, MO-
JIeKy/IapHe JYjarHOCTUYKe TEXHMKE, TTaTOJIOT
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MOLECULAR TESTING STRATEGIES IN NON-SMALL
CELL LUNG CARCINOMA- PATHOLOGIST’S ROLE

Zivka Eri'

Zdravstvena ustanova Medlab, Novi Sad
ABSTRACT

Lung cancer remains one of the most commonly diagnosed malignancies worldwide
and the leading cause of cancer-related death. Lung cancer is categorized as either
small-cell lung cancer in approximately 10% to 15% of cases or non-small cell lung can-
cer in approximately 80% to 85% of case. Lung cancer is diagnosed at an advanced stage
in 72% to 76% of patients in the UK and 57% in the US, precluding curative treatment
and is associated with poor prognosis.

The quality of a histological diagnosis, as well as the additional molecular determina-
tions, is strongly influenced by the pre-analytical management of the sample from the
time it is obtained. For that reason, standardisation of sample handling and processing
is necessary to reduce technical variability. The final approach is that pathologists au-
tomatically order molecular testing immediately after histological and cytological di-
agnosis in patients with advanced NSCLC, referred to as reflex testing. Unfortunately,
however, patient consent is usually required for molecular/genetic testing, and there is
the problem of who consents the patient in such a case.

Molecular testing identifies patients with advanced non-small cell lung can-
cer (NSCLC) who may benefit from targeted therapy or immunotherapy. Current
guidelines state that molecular testing should be conducted at the time of initial
diagnosis and tumor progression on targeted therapy. This precision oncology ap-
proach utilizes targeted therapies, including EGFR tyrosine kinase inhibitors (EG-
FR-TKIs), ALK inhibitors, ROS1 inhibitors, BRAF inhibitors, and immunotherapy
[e.g., programmed cell death-1 (PD-1)/programmed cell death ligand-1 (PD-L1)
inhibitors], over chemotherapy in the first-line setting. The analysis of druggable
alterations in EGFR, BRAF, MET, KRAS, ALK, ROS1, RET and NTRK1/2/3 genes
is more or less standardized and can be achieved using a single diagnostic platform,
e.g., next generation sequencing (NGS) or polymerase chain reaction (PCR). PD-L1
testing requires the use of immunohistochemistry (IHC). There are multiple PD-L1
IHC assays, which utilize distinct antibodies and detection systems. These PD-L1
tests are tailored to distinct drugs, often rely on different thresholds and scoring
guidelines, and are characterized by incomplete inter-laboratory and inter-observer
reproducibility.

Key words: non-small cell lung carcinoma, medical oncology, molecular diagnostic
techniques, pathologist
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CAJKETAK

CexyHpapay MeTadomuTy dupaka ce 300r CBOT BUCOKOT OMOAKTUBHOT JIejCTBA KO-
pucTe y IpOopIIaKCy 1 JIe4erby pasIndnTiX 0do/beha. biybHe KOMIIOHEHTE UMajy YTy
ucropujy kopumhemwa y TpeTMaHy kaHnepa. [TocToje MHOTM 3aHMM/BYBY HOfAIIN U3
eTHOOOTAaHMYKUX CTYAuja, yK/bydyjyhn u oHe ca moppyyja bankana, nHaue moppyd-
ja IO3HATOT IO BJMCOKOM JVIBEP3NUTETY JIEKOBUTOT OV/ba, O yIOTpedM pasImumTUX
aHTM-KaHIleporeHnx dmpaka. Bume ox 3000 du/pHUX BpcTa ca aHTU-KaHIIEPOT€HUM
IIOTEHLMjAJIOM je CIIOMEHYTO Yy CBETCKOj nurepaTypu. Ilocmenmux fenennja je moka-
3aHO Ia OW/bHM MeTOdONMUTY MCIIO/baBajy Brucoke u odehasajyhe Tepanujcke edekre y
TpeTMaHy KaHIjeporeHnx odospema. Yak 10.000 d1oak TMBHUX OM/BHUX KOMIIOHEHTH je
UIeHTH(PUKOBAHO Kao IOTEHIMjaTHO aHTU-KaHIleporeHux, Mehy kojuma cy HajBuie
IpOy4YaBaHM AIKaIOV/V, (PIABOHONAM, TUTHAHY, KOHJCH30BaHM TaHVHY, TePIICHOUIU
(KOMIIOHEHTe eTapCKuX y/ba), U Apyru. MHora 0MoakTuBHA OM/bHA jelMberba MCIO-
JbaBajy CUHEPIMCTIYKA JIejcTBa IPVIMKOM Kopuinhemwa ca CTaHJapAHIM aHTY-KaHI[e-
POTeH)M TepaleyTUIVIMA, PV YeMy MOTYy YMAmbUTU I HeraTMBHE TOKCUYHe eeKTe
nuTocTartuka. Ham paj mma 3a 1yb fa npefcraBy Hajuemthe kopuntheHe dupHe BpcTe
y TPeTMaHy KaHIlepa y Be3V ca XeMVjCKIM CaCTaBOM IJIXOBUX JPOTIa, Tj., JOMIHAHT-
HUM OMOAaKTVBHUM KOMIIOHeHTaMa. Takobe, duhe pasMoOTpeHM U MOTEHIVjaTHN aH-
TYKAHLIEPOTeH! MEXaHU3MIU Je/I0Balba BXKHUjUX OVW/BHUX CEKYHAPHNUX MeTadonmnra,
Kao U HbUX0BU epeKTy Ha HIIp. arnonTosdy, nuxuduiujy NF-kB dakropa, mogynanujy
Wnt-deTa-KaTeHVH CUTHATHUX IIyTeBa, ayTodarujy, Kao 1 IO3UTUBHE YTUIaje Ha pe-
3UCTEHTHOCT KaHI[epOreHNX he/luja Ha pasjandmTe XeMUjcKe areHce U enMreHeTIKe
ozroBope. JHaue je IMO3HATO Ja Cy BYCOKA aHTVMOKCHU/IATMBHA aKTUBHOCT VI aHTY-VH-
dbnamanyjcky edexTy SWBHUX Apora IOBe3aHN Ca BhbUXOBUM aHTU-KaHI[epOTeHUM JIej-
cTBOM. Hekonmko oBakBUX, y CBeTy HOOPO IPOYYEHMX, KaO ¥ HEKOIMKO ayTOXTOHUX
BPCTa ca HallleT oApyyYja, he dutu mocedHO NpefcTaB/BEHO.

KbyuHe peun: eTHOdOTaHMKA, CEKYHIAPHM OVM/bHU METAdOMUTH, a/IKaIOU/Y, eTap-
CKa y/ba, aHTUKAHI[ePOTeH) MeXaHI3MI

VcrpaxnBame je GUHAHCUPAHO CpeACTBUMAa: BitatepaHOr IpojeKTa ca Hapof-
HoM penydnukom Kunowm (06/2018).
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PLANT BIOACTIVE COMPOUNDS
IN CANCER TREATMENT: MYTH OR HOPE?

Zora Daji¢ Stevanovic¢', Nebojsa Arsenijevi¢?, Stefan Kolasinac!, Danijela Maksimovié®,
Sanja Mijatovi¢®, Nikola Tani¢®, Nasta Tani¢*, Tatjana Kanjevac?

'University of Belgrade Faculty of Agriculture
2University of Kragujevac Faculty of Medical Sciences
*Institute for Biological Research ,,Sinisa Stankovi¢®
*University of Belgrade, Vinéa Institute of Nuclear Sciences

ABSTRACT

Secondary metabolites of plants are known as efficient bioactive compounds used in
prophylaxes and treatment of different disorders and diseases. Plants products have a
long history of use in the treatment of cancer. There are very interesting reports from
ethnobotanical studies, including those from the Balkan region, known for high di-
versity of medicinal plants, highlighting the use of various plant drugs as anticancer
agents. More than 3000 plant species were listed as possible anticancer agents. In the last
few decades it was shown that some of plant metabolites exhibit potent and promising
therapeutic effects in cancer treatment. Surprisingly, more than 10,000 phytochemicals
have been identified and used in cancer treatment due to their anti-cancer properties.
The most researched are those belonging to alkaloids, flavonoids, lignans, condensed
tannins, terpenoids (components of essential oils), and others. Additionally, bioactive
compounds could synergistically increase the efficiency of anti-cancer drugs and re-
duce their toxic effects. Many successful anti-cancer drugs currently in use, or their
analogues, are plant derived and many more are under clinical trials. This review aims
to address the most reported plants used for cancer treatment in relation to their ma-
jor bioactive compounds. Furthermore, possible mechanisms of anticancer activity of
selected plant metabolites will be discussed, including apoptotic pathways, inhibition
of Nuclear Factor-kB (NF-«xB), modulation of Wnt/beta-catenin signaling, autophagy,
sensitization of multidrug resistant cancer cells, prevention of cancer cell metastasis
and epigenetic regulation. It is well assumed that high antioxidant activity and anti-in-
flamamtory effects of herbal drugs are associated with the anticancer activity. In our
study, several well-known and several autochtonous medicinal plants which expressed
the anticancer potential, will be additionally presented.

Key words: ethnobotany, plant secondary compounds, alkaloids, essential oils, anti-
cancer mechanisms

Funding: This work was supported by the project with PR China (06/2018).
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ITOJAYAHA ITPO- TH1 1 TH17 TPAHCKPUIIIIMOHA
AKTUBHOCT KO/ ITAIIMJEHATA CA TEHIKVM
OBJIMKOM COVID-19
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CAJKETAK

[Tosnato je ja COVID-19 Monynuiie MMYHCKM OATOBOP M M3a3yBa XuIle-MHGIa-
Manujy Koja Oy IMOTEHIMjaTHO MOIVIa Ia u3a3oBe ¢aranuu ucxop donectu. [lo cama
je T03HATO fia je MHTepaKIyja n3Mehy MTOKIMHA BeOMa Ba)kKHa 38 KIIMHUYKY CIIUKY U
ucxop, COVID-19. IIub oBe cTyauje je S1o fa ce yTBpAY TPAaHCKPUIIIMOHA aKTVUBHOCT
u ¢yukumonanuu ¢enorun T nmumdonnrta u ogHoc nsMeby mpomHdramManyjcKux u
aHTMMH}IaMaIVjCKMX IIMTOKMHA U KIMHNYKUX MapaMeTapa texxnae COVID-19. Cu
perpyToOBaHM MallMjeHTH KOju ucnymwaBajy Kputepujyme 3a COVID-19 nopebenn cy 'y
JeTupu rpyme npema Texuan donectu. Vismepene cy Bpegnoctu IL-12, IEN-y, IL-17
u IL-23 y cepymy u ypahena ananusa T nmumdorura 13 nepudepHe KpBu IPOTOYHOM
nuToMeTpujom. Pesynrtaru cy nokasanu sHayajHo noBehame IL-12, IFN-y, IL-17 u IL-
23 y IV cragujymy donectu. Jaka mehykopenanuja usmeby IL-12, IFN-y, IL-17 n IL-23
je metextoBaHa y IV crapmjymy donecrty, ykasyjyhn Ha mojauan Thl u Th17 umynckn
oprosop. Ananusa cydnomnynanuja T mumdonnTa mokasana je 3Ha4ajHy IIpoMeHy de-
Hotuna. CD4+, anmu He u CD8+ T nmumdounnta. [Tpomene ce manudecryjy Kpos mose-
haHy TpaHCKpUNIIIMOHY aKTUBHOCT, Tj. ekcripecujy Tbet 1 RORYT, npaheny noseha-
HuM nporentoM T numdornura xoje mponykyjy IFN-y n IL-17. [lodujenn pesynratu
IIpeNCTaB/bajy HOBY XMIIOTE€3Y O OCHOBHOM MEXaHM3MY KOjU CTOjU M3a IIOropilarba
MIMYHCKOT ofiroBopa Kop tenkor odmuka COVID-19.

Kbyune peun: CD4+ T numbountn, Thl, Th17, Tbet, RORyT, COVID-19

UcrpaxuBame je puHaHcupaHo cpegcrBuma: [Ipojexta @onpa 3a HayKy Perrydmu-
ke Cpdnje (CIBIRDS), nmpojekta MuHMCTapCTBa IIPOCBETE, HAyKe Y TEXHOIOLIKOT pa-
3Boja (175069), dunarepanHor npojekTa ca HapogHoM penydmukoM Knnom (06/2018).
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INCREASED PRO TH1 AND TH17 TRANSCRIPTIONAL
ACTIVITY IN PATIENTS WITH SEVERE COVID-19
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” Military Medical Academy, Belgrade, Serbia, Department of Abdominal surgery
8University Clinical Center Kragujevac, Serbia, Department of Surgery
*University of East Sarajevo, Bosnia and Herzegovina, Faculty of Medicine, Department of Microbiology

ABSTRACT

COVID-19 is known to disrupt immune response and induce hyper inflammation
that could potentially induce fatal outcome of the disease. Until now, it is known that
interplay among cytokines is rather important for clinical presentation and outcome
of COVID-19. The aim of this study was to determine transcriptional activity and
functional phenotype of T cells and the relationship between pro-inflammatory
and anti-inflammatory cytokines and clinical parameters of COVID-19 severity. All
recruited patients met criteria for COVID-19 are were divided in four groups according
to disease severity. Serum levels of IL-12, IFN-y, IL-17 and IL-23 were measured,
and flow cytometry analysis of T cells from peripheral blood was performed. Results
showed significant elevation of IL-12, IFN-y, IL-17 and IL-23 in stage IV of the disease.
Further, strong intercorrelation between IL-12, IFN-y, IL-17 and IL-23 was also found
in stage IV of the disease, marking augmented Thl and Th17 response. Analysis of
T cells subsets showed a noticeable phenotype change. CD4+, but not CD8+ T cells
expressed increased transcriptional activity through increased expression of Tbet and
RORYT, accompanied with increased percentage of IFN-y and IL-17 producing T cells.
Our results pose a novel hypothesis of underlying mechanism behind deteriorating
immune response in severe cases of COVID-19.

Key words: CD4+ T cells, Th1, Th17, Tbet, RORyT, COVID-19 severity
Funding: This work was supported by a grant from the Science Fund of the Republic

of Serbia (CIBIRDS), Serbian Ministry of Education, Science and Technological
Development (175069), project with PR China (06/2018).

IIpBu cpricku KoHrpec Monekyncke meaunyune, Poda, jyn 16-18. 2022. 61



CUTAIJIMIITUH, OIIII-4 UHXVBUTOP, MHIYKY]JE
HACTAHAK TOJTEPOTEHUX NDEHIOPUTCKUX REINUJA
KOJE ICIIO/bABAJY ILT-4
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CAJKETAK

Vuxuduropu punentuaun nenrtupase (JI1I1)-4 npunapajy rpynm opaiHux aH-
TUMjade TMYHYX JIeKOBa KOjJi CY MHAMKOBAHY 3a Jlederbe AyjadeTec MeMuTyca TUIA
2. Ilopen edexara Ha CHIDKaBame ITTyKO3e, HOBY IOJAIY CYTepuUINy Aa MHXUOUTOPU
HIIIT-4 mory ma ncnosbe v anTUMHGIaMaTopHe eeKTe, ATy MOJIEKY/IApPHY Y UMYHOJIO-
IIKJ MEXaHV3MM OBJX JI€/IOBama HIICY NOBO/BHO UcTpakeHu. Kopucrehu mozern fieH-
nputckux henmja godujenux ns xymauux MoHonura (MoDC) nepudepne kpBu, Koje
cy KpyuHe henuje ykpydeHe y akTUBauyjy 1 peryianyjy UMyHCKOT OffTOBOPA, UCIIN-
TUBAINM CMO CMO KaKO HETOKCMYHe KOHI[eHTpanuje curarmntyHa (250 pg/ml i 500
ng/ml ) yruuay Ha cBojcTBa meHapTuckux hemrja (Mopdomnorujy, pudepeniujanujy u
IIOTEHIVja/I ca3peBamba), Kao ¥ CHOCOOHOCT MOJY/Iallje MIMYHOT OfTOBOpPa MOCpPefo-
BaHor T-henujama in vitro. IlokasaHo je ga cutarmunTiH MHXUOUpa AndepeHLnjaIm-
jy MoDC, Ha ocHOBy aHanuse Ko-ekcipecuje mapkepa CD14/CDla. OBu pesynratu
Cy Kopenypanu ca claduM KanmanureToM caspeBara MoDC TpeTupaHuX CUTAITINII-
TUHOM, HaKoH cTuMynanyje ca LPS/IFN-y, 1 BUX0OBUM CMalbeHUM KallallUTeTOM Jia
crumymmy nponudepaunjy T-henuja y ko-kynrypu, y nopehemy ca KOHTpOITHUM
MoDC. llltaBume, MoDC TpeTupaHe CUTaIIMIITMHOM IOKa3aje cy Behy excrpecujy
ToneporeHor Mapkepa ILT-4 u nmpogykoBae 3HadajHo Buie TGE-B. Y xo-kynTypu ca
T-henmmnjama, MoDC Tpetupane cutarmuntuHoM ¢y notenuypane Th2 nmomapusanujy n
unpykosane Behn nponenar CD4+CD25highFoxp3+TGF-B+ perynatopunx T-henu-
ja, y mopebemy ca ogrosapajyhum kountpomaum MoDC. Hamm pesynratu cyrepuiy,
1o npsu myT, Aa yaxudutopu [III1-4 Mory ma MHAYKYjy TO/epOreHa CBOjCTBA JieH-
nputckux henmja, mro Oy Morio ga odjacHu Heka Off aHTUMHQIAMAaTOPHMX CBOjCTaBa
oBe rpyne nekoBa. [Topep edexaTa cHIDKeba HUBOA ITTYKO3€ Y KPBIL, IMYHOTOJIEPOTeHa
cojcta uHxuduTOpa AI1I1-4 Mory dutu KopucHa 3a IpEeBEHIjy MUKPOBACKYTapHIX
Y MaKpOBaCKy/IapHUX KOMIUIMKaIMja KOf AnjadeTyapa, any u y Tepanuju nudnama-
TOPHUX OJIECTH.

Kbyune peun: [I1111-4 vuxuduropu, fenapurcke henmje, ToneporeHocT, perymaTop-
He T-hennje
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SITAGLIPTIN, DIPEPTIDYL PEPTIDASE 4-INHIBITOR,
INDUCE TOLEROGENIC ILT4-EXPRESSING HUMAN
DENDRITIC CELLS
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"University of East Sarajevo, Medical Faculty Foca, R. Srpska, BiH
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ABSTRACT

Dipeptidyl peptidase (DPP)-4 inhibitors belong to a class of anti-hyperglycemic
agents indicated for patients with type-2 diabetes. In addition to glucose-lowering ef-
fects, emerging data suggest that DPP4 inhibitors could display anti-inflammatory ef-
fects as well, but the molecular and immunological mechanisms of these actions are
insufficiently investigated. Using a model of human monocyte-derived dendritic cells
(MoDC), which are the key immune regulatory cells, we investigated how non-toxic
concentrations of Sitagliptin (250 pug/ml and 500 ug/ml) affect DC properties (mor-
phology, differentiation, and maturation potential), as well as the capacity to modulate
T cell-mediated immune response in vitro. We found an inhibited DC differentiation,
according to CD14/CD1a co-expression analysis, in the presence of sitagliptin. These
results correlated with a weak maturation capacity of sitagliptin-treated MoDC upon
stimulation with LPS/IFN-y and their lower capacity to stimulate T cell proliferation in
co-culture, compared to control MoDC. Moreover, sitagliptin-treated MoDC displayed
a higher expression of immunoglobulin-like-transcript (ILT) 4 tolerogenic marker and
produced significantly more TGF-f. In co-culture with T cells, sitagliptin-treated MoDC
potentiated Th2 polarization and induced a higher percentage of CD4+CD25highFox-
p3+TGF-p+ regulatory T cells, compared to corresponding control MoDC. Our re-
sults suggest for the first time that DPP4 inhibitors can induce tolerogenic properties
in DCs, which could explain some of the anti-inflammatory actions observed for these
anti-diabetic drugs. Besides glucose lowering effects, the tolerogenic properties of DPP-
4 inhibitors , could be beneficial for prevention of microvascular and macrovascular
complications in diabetic patients, but also in the therapy of inflammatory diseases.

Key words: DPP-4 inhibitors, dendritic cells, tolerance, regulatory T-cells
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CAJKETAK

YmeposHy KOMUTHC je XpPOHMYHY MMYHCKM IOCpeioBaH nopemehaj koju moraba mp-
BEHCTBEHO CTy30KOXY fiedertor 1peBa. Metadomyku cuHapoM nMa cBe Behy rodanny
IIpeBa/IeHIMjy ca 3HAYajHUM YTUIajeM Ha OMOJIOTHjy XPOHUYHMX OO/IeCTH, Kao IITO je
Y/ILIepO3HY KOMNUTHC. [JaHac je IT03HATO [ja MeTadO/IYKY CMHAPOM YOIa)kaBa TeXXVHY Y-
IIepO3HOT Ko/MTHCa. VImak, HeMa JjoKasa fia pas/mauTy CTaIyjyMy MeTadOMIKOT CVH-
[poMa Memajy TOK y/IeposHor komutuca. Llnp oBe ctyaumje je d1o fja ce ucnmura Kako
Iporpecnja MeTadoMMIKOr CUHIPOMa yTI4e Ha OVMOJIOIHjY YILepO3HOT KOMUTNCA 1 Te-
KUHY KIMHNYKe cvke. CemaMzeceT fBa MMalMjeHTa, Off Kojux 41 mymikapar u 31 >keHa,
crapocty 22-81 rogyHa, yK/by4eHa Cy y OBy OIICEpPBalLlMIOHY CTYAMjy Ipeceka. MepeHe cy
KOHIIEHTpalyje IIpo- ¥ aHTY- MHIAMAIMjCKIX [UTOKIHA Y Y30pIMMa cepyMa 1 dere-
ca ¥ aHa/M3MpaH je PeHOTUH JIeyKOLVTa KOjy MHPMITpuUIIY KosoH. bonecanmm y Tep-
MJHAJIHO] a3y MeTado/MIKOr CUH/IPOMA MMajy KIVHWYKY Y ATOXVICTOIOLIKY TEXN
O0/IMK Y/ILIepO3HOT KOMNUTIICA, KOjU je paheH cMambeHOM KOHIIEHTPAIVjOM CHCTEMCKOT
rajleKTIHa- 1, HOBUIIEHNM BPeIHOCTUMA CUCTEMCKIX IPOoMHQIaMaIjCKIX MeiujaTopa
U IojagyaHOM Murpanujom mumdoruTa y 3axsaheno tkuso fedenor npesa. Hamm mo-
[aly Cyrepuily fia CMameHa KOHIIeHTpalija rajeKTrHa-1 u joMuHanuja mponHdia-
MalMjCKMX MefujaTopa KO IaljijeHara ca TEPMMUHAIHUM CTaIMjyMOM MeTadOoIMyKor
CMHJIpOMa TI0javyaBajy IOKa/JTHU XPOHMYHY MH(IaMaIjCKV OATOBOP M HAaKHA/THO OLITe-
heme TKMBa U 3ajeIHO YKa3yjy Ha BaXXHY Y/IOTY rajleKTUHA-1 Y MIMYHCKOM OTOBOPY KOJ
TalyIjeHaTa ca y/ILepO3HUM KOJIUTICOM U MeTadOIMYKIM CUH/IPOMOM.
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ABSTRACT

Ulcerative colitis is chronic immune-mediated disorder that affects primarily colonic
mucosa. Metabolic syndrome has increasing global prevalence with a significant im-
pact on biology of chronic diseases, such as ulcerative colitis. Today it is known that
metabolic syndrome attenuate severity of ulcerative colitis. Still, there is no evidence
that different stages of metabolic syndrome alter the course of the ulcerative colitis. The
aim of this study was to dissect out how progression of metabolic syndrome impacted
the biology of ulcerative colitis and severity of clinical presentation. Seventy-two pa-
tients, from which 41 men and 31 women, ages 22-81 were enrolled in this observa-
tional cross-sectional study. Concentrations of pro- and anti-inflammatory cytokines
in serum and feces samples were measured and phenotype of colon infiltrating cells
was analyzed. Patients in the terminal phase of metabolic syndrome have clinically
and pathohistologically more severe form of ulcerative colitis, which is followed by de-
creased concentration of systemic galectin-1, increased values of systemic pro-inflam-
matory mediators and increased influx of lymphocytes in affected colon tissue. Our
data suggest that reduced concentration of galectin-1 and predomination of the pro-in-
flammatory mediators in patients with terminal stage of metabolic syndrome enhance
local chronic inflammatory response and subsequent tissue damage and together point
on important role of galectin-1 in immune response in ulcerative colitis patients with
metabolic syndrome.

Key words: Ulcerative colitis, Metabolic syndrome progression, Disease severity, Im-
mune response
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CAJKETAK

3a pasnuKy of APYTMX aHOCMMja M3a3BAaHMX BMPYcOM, aHOCMMja n3a3BaHa SARS
CoV2 uma pasnmmunre KapaKTepUCTVKE, IIOYEBIIV Off OCHOBHOT IAaTO(MN3MOTOLIKOT
MeXaHM3Ma JI0 IIepMo/ia OII0paBKa ¥ KOHAYHOT 1CcXofa. 112 XocnuTann3oBaHux mammu-
jenara ca COVID-19 nofie/beHo je y 4eTupu rpyrie npema Te>XXMHU S0IecTy Kako Ou ce
VICIIUTAJIO IIPUCYCTBO aHOCMMUje Y pasnuuntuM ctapaujymmuma COVID-19. Ananusupa-
HII Cy pe3y/ITaTy CTaHAAPHAHUX Tad0opaToOpujcKMX M OMOXeMMjCKIX aHa/IN3a, aHa/lIn3a
racoBa y KpBMU Kao U HUBOM IIUTOKMHA Kofi marujeHata ca COVID-19 ca/de3 aHocMuje.

[TaumjeHTV ca aHOCMMjOM HeMajy 3Ha4ajHO M3MeHeHY KPBHY CIIMKY, OMOXeMMUjcKe
aHajIM3e U TacHe aHaJIu3e apTepujcke KpBu. MehyTum, nmarujeHTy ca aHoCMujoM nMajy
Apyraunju npoduI UUTOKMHA y CepyMy, LITO je minycTpoBaHo nosehamwem IL-10 u cma-
weHuM IL-1 n IL-33 y cepymy, Kao 1 IpefOMIHALMjOM IMYHOCYIIPECUBHIX HUTOKMHA
HaJ| TpOoVH}IaMaIVjCKIM.

YnHu ce Ia ce MAIMjeHTH ca aHOCMUjOM He Pas/INKYjy off maiujeHara de3 aHocMuje y
norneny Opoja KpBHUX 3pHalla, OMOXeMIjCKIX IlapaMeTapa, racCHe aHa/In3e apTepujcKe
KPBM, &/I) MIMajy IPETEKHO IMYHOCYIIPECUBHY TPO(III IIUTOKNHA y CEpyMy KOju Be-
pPOBaTHO HeyTpauiie TpouHQIaMalnjcKy KacKafy Koja BOJY IO IMTOKMHCKE OTIyje.
Hamm nopauy Hyje NOTIYHO HOBY IepclieKTUBY aHocMuje nsasBane SARS CoV2, u
IIITO je jOII BayKHUje, Hyfie HOBU YBIT Y OMJIO KOjy aHOCMUjY M3a3BaHy BUPYCOM.

Kbyune peun: Anocmuja, COVID 19; MnTtepneykun-10; Vutepneykun-1p; Vutep-
NeyKnH-33

UcrpaxuBame je puHaHcupaHo cpegcrBuma: [Ipojexra @onpa 3a Hayky Perrydmu-

ke Cpduje (CIBIRDS), nmpojekta MuHMCTapCTBa IIPOCBETE, HAyKe Y TEXHOIOLIKOT pa-
3Boja (175069), dunarepanHor mpojekTa ca HapogHoM penydinukoM Knnom (06/2018).
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ROLE OF IL-10
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ABSTRACT

Unlike other virus induced anosmias, SARS CoV2 induced anosmia has distinct
features, starting from underlying pathophisiology mechanism to recovery period and
final outcome. 112 of hospitalized COVID19 patients were divided into four groups
according to disease severtiy in order to examine the presence of anosmia in different
severity stages of COVID19. Further on, standard laboratory and biochemical analysis,
blood gas analysis as well as cytokine levels were examined in COVID19 patients with/
without anosmia.

Patients with anosmia do not have significantly altered blood ceel count, biochemical
analysis and arterial blood gas analsys. However, patients with anosmia have different
cytokine profile in sera, which is illustrated by increment of IL-10 and decreased IL-1
and IL-33 in sera, as well as predominance of immunosupressive cytokines over proin-
flamatory.

Patients with anosmia don’t seem to differ from patients without anosmia in terms of
blood cell count, biochemical analysis, arterial blood gas analysis, but have predominat-
nly immunosuppressive cytokine profile in sera which possibly neutralizes proinflam-
atory cascade leading to cytokine storm. Our data are offering a brand new perspective
of SARS CoV- induced anosmia, and more importantly, offer a new insight of any vi-
ral-induced anosmia.

Key words: Anosmia, COVID 19; Interleukin-10; Interleukin-1p; Interleukin-33
Funding: This work was supported by a grant from the Science Fund of the Republic

of Serbia (CIBIRDS), Serbian Ministry of Education, Science and Technological Devel-
opment (175069), project with PR China (06/2018).
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CAJKETAK

Meby jennmemnma Koja y OCHOBU Cafip>ke jOHe MeTasIa, KOMITTIEKCH cpedpa cy moced-
HO 3aHVIM/BJBJ @aHTUTYMOPCKI areHCH 300T IBIXOBe HIICKe TOKCMYHOCTI KOjy M3a3u-
Bajy Kop, /bynu. [JHK je k/bydHa Tepamnyjcka MeTa 3a MHOTe aHTUTYMOPCKe KOMILIEKCe,
TaKo JIa je UCTpaKMBamwe nHTepakuyje nek- JHK BaxkaH Kopak y IOKyIIajy fa ce pasja-
CHM MeXaHM3aM JiefioBamba yieka [1]. CTyauje nHTepakinje ca CepyMCKIM aIdyMuHUMa
MOTY IaTV KOpMcHe MH}OpMalije 0 CTPYKTYPHIUM KapaKTepucTuKama Koje oxpebyjy
TepanujcKy epukacHoCT ekoBa [2]. Ctora je 1y/b OBOT pajja ia ce MCIINTAjy MHTEepaK-
nyuje HoBocuHTeTHCcauux cpedpo(l) kommnekca (C1-C5) ca S-ankwn gepuBatuma TH-
ocanuuuiaHe Kucenuue (Metmn-L1, etun-L2, nponwn-L3, dytun-L4 u densun-L5) ca
UT-OJHK (JHK nsonosana n3 roseher tumyca) u BCA (rosehu cepymckn andymmn).

Nutepaxuyje nsmehy xommrekca C1-C5 u LIT-IJTHK/BCA cy mpoy4yaBane Kopu-
mwhewem UV-Vis u gyopeciientre ciekrpockomnuje. PactBopu xommnekca/LIT-[JTHK
Cy IpUIIpeM/beHN ca GUKCHOM KOHI[EHTPALMjOM PacTBOpa KOMIUIEKca 1 IoBehamem
KoHIleHTpaluje ocHoBHOr pactBopa IJTHK. Cryauja BesuBama IpoTeMHa je M3Benie-
Ha eKCIIepMMeHTMMa ramema ¢yopecneHnyje tpuntogpana ca bCA, ogpxaBameM
¢ukcHe xoHIeHTpanuje BCA u BapyupameM KOHIIEHTpalyje KoMIviekca. BpegHocTn
IIT-JHK-Be3anBama 1 KOHCTAHTHU Talllera QIyopecieHIije yKasyjy Ha jaky CIocod-
HOCT Be3MBama npoydaBanux komitekca 3a LIT-THK, ca cienehum pemocnenom pe-
aKTMBHOCTU KoMmIutekca: C5>C4>C3>C2>Cl1. Ceu TecTupaHyu KOMIIEKCU MIMAjy BU-
COKy criocodHocT ramema dyopecrennnje bBCA, 1ok je kommekc 1 mokasao Hajehy
CKJIOHOCT Be3uBamwy 3a BCA.

Kbyune peun: cpedpo(I) kommnekcu, JHK, BCA, anTuTyMOpCKM /1eKOBU
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ABSTRACT

Among metal-based compounds, silver complexes are interesting anticancer drugs in
chemotherapy due to their low toxicity in humans. DNA is a crucial therapeutic target
for many anticancer metal-based drugs, so the investigation of drug-DNA interaction
is an important step in an attempt to clarify the mechanism of drug action [1]. Interac-
tion studies with serum albumins can give useful information about structural features
that determine therapeutic effectiveness of drugs [2]. Therefore, the aim of this paper
is to investigate the interactions of newly synthesized silver(I) complexes (C1-C5) with
S-alkyl derivatives of thiosalicylic acid (methyl-L1, ethyl-L2, propyl-L3, butyl-L4 and
benzyl-L5) with CT-DNA (calf thymus DNA) and BSA (bovine serum albumin).

The interactions between complexes C1-C5 and CT-DNA/BSA were studied using the
UV-Vis and fluorescence spectroscopy. Solutions of complex/CT-DNA were prepared
with fixed concentration of the complex solution and increments of DNA stock solu-
tion. The protein binding study was performed by tryptophan fluorescence quench-
ing experiments with BSA, by maintaining a fixed BSA concentration and varying the
concentration of complexes. The values of CT-DNA-binding and fluorescence quench-
ing constants indicate a strong binding ability of studied complexes to CT-DNA, with
the following order of complexes reactivity: C5>C4>C3 >C2>Cl. All tested complexes
have high quenching ability of BSA fluorescence, while complex 1 exhibited the highest
binding-propensity to BSA.

Key words: silver(I) complexes, DNA, BSA, anticancer drugs
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CAJKETAK

Lumesn: Mnentudukosarn vyectnue tutanmjyma (TII) y ysopuuma duomcuje
Y3€TUM U3 jIe3¥ja IEPUMMIIIAHTUTICA ¥ CEKYHAAPHO NMPOYYUTH XMCTONATONOLIKE
KapaKTepMCTUKe IIepUMMIUIAHTUTHCA Y Topehemy ca mapogoHTHTICOM, KaKo du ce
npoueHmto ga m npucycrso TII moxe ma mpomenn oarosapajyhe odpacie yma-
ne. Marepujan u meroge: buorncuje Koje cagpke rpaHy/lTallIOHO TKUBO y3€Te Cy
TOKOM PYTMHCKOI XMPYPIIKOT TpeTMaHa y 39 ciy4yajeBa IepUMMIIIAHTUTIACA U 35
KOHTpoJa napogoutonaruje. Cepujcku mpecenu cy godujenn kopuirhemem ceun-
Ba MUKpoTOMa de3 TurtaHujyma. [IpBu u mociegmsy fe/loBY y30paKa MepUMMIIIAH-
tutnca kopumhenu cy 3a ugenruduxanujy TII momohy ckennpajyhe enexrponcke
MUKPOCKOIIMje y KOMOMHALMj I ca JUCIIEP3UBHOM PEH/IT€HCKOM CIIEKTPOMETPHUjOM.
Cpenmy mpeceny 1 y30puy napojgoHTutuca odpahenn cy 3a JecKpUNTUBHY XU-
CTOJIOUIKY CTYAUjY dOjereM XeMaTOKCUINH-€03VHOM M 33 MMYHOXUCTOXEMUjCKY
aHanu3y kopuirhemwem 11]168, MJI-6, Hb-xb u BEI'® mapkepa. Pesynraru: TII cy
UIeHTU(UKOBAHM Y CBMM Y30pIMa IepUMMIDIAHTUTICA Kao CI00OTHA MeTa/lHa
Tejla yMelLIaHa YHyTap IpaHyIanuoHor TkuBa. Mebhyrum, npucycrBo makpodara
VIV IMHOBCKMX henuja ca Buuie jegapa koje rytajy TII Huje ugenTndmKoBaHO HU
y jesHOM y30pKy. [paHynalnuje mepyu MMIUTaHTUTIICA CY OMJIe OKapaKTepucaHe Xpo-
HUYHUM MHGIaMaTopHUM MHPUITpaToM doratuM HeyTpodunuma. Oko nmonosnna
IamyjeHara ca NepUMMIUIAHTUTIICOM IT0Ka3asa je CydaKyTHU MHPUITpAT KapaKTe-
pucaH muMpOnUTIMA IpeIUIeTeHNM ca HeyTpopyInMa i1 eo3uHopuInMa. Y nope-
bemwy ca mapogoHTMTMCOM, TKMBA IIEPUMMIDIAHTUTICA Cy ITOKa3ana Behe mpomop-
Iuje Makpodara ¥ MHTEH3VBHIjy HeOBacKyIapu3alnjy, Ha OCHOBY 3Ha4yajHoO Behe
excupecuje 11/168 u BEI'® pecnextnuBHo. 3akmydak: TII cy npgentudnkoBanm y
CBUIM y30pIMa NepUMMIUTAHTUTICA, anu Oe3 Jokasa OM/Io KaKBe peakilyje cTpa-
HOT Te/la KOja yKasyje Ha fiupekTHe natonomke epekre TII. [panynanmono TkuBo
NEePUMMIIIAHTUTIICA KapaKTepullle MHTEH3MBHA HEOBACKY/Iapu3anyja 1 IPUCyCTBO
XpOHMYHOT MHpIamMaTopHoOr MHPMITpaTa KOjUM TOMUHUPAjy 1asma hennje, Hey-
Tpoduau u Mmakpodaru.
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Kbyune peun: duoncuja, CD68, feHTaNmHM MMITTAHTAT, TPAHY/IALlIOHO TKUBO, IMY-
HoxucTtoxeMuja, NF-kB, nepummnnantutuc, tutanujym, VEGF
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particles in peri-implantitis granulation tissue: A case—control study. Clinical Oral
Implants Research. (accepted: 31 January 2022, DOI: 10.1111/clr.13928, If: 5,977).
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ABSTRACT

Objectives: To identify titanium particles (TPs) in biopsy specimens harvested from
peri- implantitis lesions and secondarily to study the histopathological characteristics
in peri-implantitis compared to periodontitis, in order to evaluate whether the pres-
ence of TPs could alter respective inflammatory patterns.Material and methods: Biop-
sies containing granulation tissue were harvested during routine surgical treatment in
39 peri-implantitis cases and 35 periodontitis controls. Serial sections were obtained
using titanium-free microtome blades. The first and last sections of the peri-implan-
titis specimens were used for identification of TPs by scan-ning electron microscopy
coupled with dispersive X- ray spectrometry. Intermediate sections and periodonti-
tis specimens were processed for descriptive histological study using haematoxy-
lin-eosin staining and for immunohistochemical analysis using CD68, IL-6, Nf- kB
and VEGF markers.Results: TPs were identified in all peri-implantitis specimens as free
metal bodies interspersed within granulation tissue. However, presence of macrophag-
es or mult-inucleated giant cells engulfing the TPs was not identified in any specimen.
Peri- implantitis granulations were characterized by a chronic inflammatory infiltrate
rich in neutrophils. About half of peri-implantitis patients exhibited a subacute infil-
trate characterized with lymphocytes interweaved with neutrophils and eosinophils.
When compared to periodontitis, peri-implantitis tissues showed higher proportions
of mac-rophages and a more intense neovascularization, based on significantly high-
er expres-sion of CD68 and VEGF respectively. Conclusion: TPs were identified in all
peri-implantitis specimens, but without evidenc-ing any foreign body reaction sugges-
tive for direct pathological effects of TPs. The peri-implantitis granulation tissue was
characterized by intense neovascularization and presence of a chronic inflammatory
infiltrate dominated by plasma cells, neutrophils and macrophages.

Key words: biopsy, CD68, dental implant, granulation tissue, immunohistochemis-
try, NF-kB, peri-implantitis, titanium, VEGF
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CAJKETAK

Bupycna nadexnmja COVID-19 je 03dwrpaH rinodanuu 3apaBcTBeHN IpodieM. Y ja-
Hyapy 2020. roguse oTkpuseH je HoBM Bupyc SARS-CoV-2 kao y3poyHUK aTunmyHe
nHeyMoHMje. OCHOBHY IIV/b OBOT MCTpPa)X/Bama je yIBphuBame Moryhux pasmmika y
MadopaTopyjCKMM aHaMM3aMa U LIUTOKMHCKOM IpouITy KOJ MalyjeHara ca dlmaxum u
TELIKUM KIMHNYKUM MaHndecranyujama COVID-19 .

VcTpaxuBame je CIpOBeIeHO y YHMBEP3UTETCKOM KIMHIYKOM IieHTpy Kparyjesary
(KoBup nenrap) n @akynreTy MegVIMHCKYX HayKa (LleHTap 3a MONEKY/ICKY MEAUIIHY
1 MIcTpaxyBame MaTuHKX hemrja) Yausepanrera y Kparyjesny, Cpduja. Y cTyaujy cy
YK/bY4eHU U MCTIUTaHU HanujeHTn ca norBphenom nadexkumjom COVID-19 y neprony
op aBrycta 2020. o janyapa 2021. xoju Cy ce uCnymaBaau yK/bydyjyhe Kpurepujyme u
I/ CaIJIaCHOCT 3a ydemrhe y cTyauju.

Kop manmjenara ca tenrkom ¢popmom donectu Haben je mosehan dpoj Heyrpodua,
noBuIIeHe BpefHoCTY C peakTMBHOT ITpoTenHa, D-ayMepa, IpOoKaIINTOHNHA, TAKTaT
IeXuiporeHase, ypee, KpeaTHIHa, KpeaTuH KiHase, peputnHa, SunmpyduHa, nose-
han ogHoc HeyTpodmna u mumdonnra, kao u ogHoc C peaKTMBHOT IPOTENHA U aJl-
dymuHa, ok cy Opoj numdonnra, Spoj MOHOLMTA U BPEFHOCTY andyMIHA KOJ, OBUX
nanujeHara Syt cHypkeHM. [TanujeHTy ca TeIIKIM ¥ BPJIO TEIKVM KIMHIYIKIM 0d/1u-
IIMa dOJIeCTy MMaM Cy BUCOKe CepyMCKe KOHI[eHTpaluje IporH(pIaMayjcKux -
toknHa IL-6 n IL-1B, anu n antunadnamanujckor IL-10.

Cepymcke xoHueHTpanyje IL-10 u IL-6, anu n ogHoc HeyTpoduna u mumdorura,
MOTY OMTM HOTEHIVIja/THA PaH!U CUTHAJI YIIO30Peba 32 HACTaHAK TeUIKVMX KIMHIYKUX
¢dopmu COVID-19.

Kmbyune peun: COVID-19, Texxuna donecry, IL-6, IL-1f, IL-10

UcrpaxuBame je puHaHCHMpaHO cpeacTBUMa: npojekTa PoHpa 3a Hayky Perydmm-
ke Cpduje (CIBIRDS).
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CORRELATION OF CYTOKINE PROFILE, LABORATORY
FINDINGS AND THERAPEUTIC MODALITES WITH
COVID19 SEVERITY

Milena Jurisevic', Vladimir Markovic?, Andjela Petrovic?, Nevena Gajovic?, Marina Z. Jovanovic?,
Sofija Sekulic*, Nebojsa Arsenijevic?, Marina M. Jovanovic®, Slobodan Jakovljevic®, Ivan Jovanovic?

"University of Kragujevac, Serbia, Faculty of Medical Sciences, Department of Clinical pharmacy
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Center for Molecular Medicine and Stem Cell Research
*University of Kragujevac, Serbia, Faculty of Medical Sciences, Department of Otorhinolaringology
*University of Kragujevac, Serbia, Faculty of Medical Sciences, Department of Infectious disease
*University of Kragujevac, Serbia, Faculty of Medical Sciences, Department of Internal medicine
SUniversity Clinical Center Kragujevac, Serbia, Department of Surgery

ABSTRACT

COVID-19 viral infection is a serious global health problem. In January 2020, a new
SARS-CoV-2 virus was identified as the cause of atypical pneumonia. The main goal
of this study is to determine potential differences in laboratory findings and cytokine
profile of mild and severe clinical manifestations of the COVID-19.

This study was conducted at the University Clinical Center Kragujevac (Covid
Center) and the Faculty of Medical Sciences (Center for Molecular Medicine and Stem
Cell Research), University of Kragujevac, Serbia. Confirmed cases of COVID-19 from
August 2020 to January 2021 that consented to participate in the study and met the in-
clusion criteria were included and examined.

Increase in neutrophil count, levels of C reactive protein, D-dimer, procalcitonin, lac-
tate dehydrogenase, urea, creatinine, creatine kinase, ferritin, bilirubin, neutrophil-lym-
phocyte ratio, C reactive protein-albumin ratio and reduced lymphocyte count, mono-
cyte count and albumin levels were detected in the group of patients with severe form
of COVID-19. Higher serum concentrations of proinflammatory IL-6 and IL-1f, as
well as anti-inflammatory IL-10, were found in patients with severe and critical clinical
forms of COVID-19.

Serum concentrations of IL-10 and IL-6, but also the neutrophil-lymphocyte ratio,
can potentially be used as an early warning signal for the development of severe clinical
form of COVID-19.

Key words: COVID-19, disease severity, IL-6, IL-1§, IL-10

Funding: This work was supported by a grant from the Science Fund of the Republic
of Serbia (CIBIRDS).

IIpBu cpricku KoHrpec Monekyncke meaunyune, Poda, jyn 16-18. 2022. 77



PA3/IVIKE Y EKCIIPECUJVI KAPBOHCKE AHXUIPA3E
91N 12Y AJEHOKAPIIMTHOMY IUIYhA U
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CAJKETAK

Kaprunom mnyha je Hajuerrhe aujarHocTMKOBaHa M HajCMPTOHOCHUja MalurHa 6o-
necT y cBeTy. AfeHokpanuHoM 1nyha (eHr. lung adenocarcinoma, LAC) u kapuyHoM
ckBaMo3HMX hemuja ryha (enr. lung squamous cell carcinoma, LSCC) cy nBa nopruma
HecUTHONeIMjCKOT KapLMHOMa IUTyha ca M3paKeHUM pasjyKaMa y K/bYYHUM K/IMHIY-
KUM U OVOJIOMIKMM KapaKTepUCTUKaMa. YIIPKOC TOMe, OBV IOATUIIOBY ce Hajuemrhe
JIlede Ha BPJIO C/IMYaH Ha4yMH. VI3y3eTHO je BaXKHO Ja ce pa3jacHe MeXaHU3MU Y OCHOBM
OBUX pas/uKa Kako 01 ce ycrocTaBywm Oo/byu duoMapKepy U IPUCTYIN Y Tederby. Y
dpojHum TMnoBuMa tymopa npumeheHa je nosehana excrnpecnja kapOoHCKe aHXUIpa-
3e (Ca) 9 m 12. Ca9 u Cal2 nMajy KpyLujaaHy y/IOTy y Ofp>KaBamy HeyTpaiHe YHyTap-
henmjcke Bpegrocty pH n xucerne Banhenyjcke MUKpOCpeRyHe IITO CTYUMY/IMIIE IIPO-
mdepunjy u Metactasupame henmja rymopa. Hamm unspeBu cy dmnm fja ieTekTyjemMo
moryhe pasnuke y HuBoy excrnpecuje Ca9 n Cal2 y LAC u LSCC, u ga uctpaxxumo aa
nu je excripecuja Ca9 u Cal2 aconupaHa ca KIMHUYKUM TOKOM U VICXO[IOM OOJIeCTH.
Vcnuramu cmo excripecujy Ca9 un Cal2'y 71 y3opky kapunHoma 1ryha, 35 (49%) LAC
u 36 (51%) LSCC. Hakon mnsonanuje PHK u peBepsHe TpaHCKpuUIIIVje, pelaTUBHU
HuBo ekcrpecuje PHK yrBpben je kopunthewem kBanturatusHor PCR-a y peannom
BpeMeHy dasypaHor Ha TagMan TexHonOruju. 3a N3padyHaBame CTaTyca eKCIpecuje
Ca9 n Cal2 xopumrhena je 2-AACT meToma. Ynorpedumm cMO MefyjaHy BPeTHOCTHI
eKcrpecyje 1a feMHNUIIEMO TpyIIe ca BUCOKOM, OHOCHO HUCKOM eKcIIpecujoM. Bucok
HIBO ekcrpecuje Ca9 metextoBaH je y 49% (35/71), a Cal2 y 48% (34/71) y3opaxa.
Husak HUBO excripecuje je nieHTUPUKOBAH y IPeOCTaINM y3opiuMa. Bucoka excrpe-
cuja Cal2 dua je acorupana ca LSCC nmogtunom (p<0.0001). Kaga cy excipecuja Ca9
u Cal2 nocMarpaHe He3aBJCHO, HUje yOueHa HbIX0Ba acolyjaliuja ca KIMHUIKO-XU-
CTOIATOJIOIIKMM ITapaMeTpyuMa. MehyTum, manyjeHTn Koju cy MCTOBPEMEHO VMMau
BUCOKY ekcripecujy u Ca9 u Cal2 cy >xuBenu 3Ha4ajHO Kpahe y ofHOCY Ha marjujeHTe
ca HIcKoM excrpecujom Ca9/Cal2, (p=0.02). Hamm pesynraty cyrepuiny ja excrpe-
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cuja Cal2 ponpunocu pasnukama yodeHuM nsmehy LAC u LSCC Tymopa. Ilojauana
excripecuja Cal2 MoX/ja OACTIYE arpecUBHO MOHAIIalbe HeCUTHONeMMjCKOT KapIiy-
HoMa mryha. Ca9 Bucoka/Cal2 B1cOKa eKCIIpecyja IpeficTaB/ba Mpodul “BICOKOT pu-
3uka” y HecutHohenjckoM KapuyuHomy ryha.

Kbyune peun: ageHokapuyHoM tyha; KapimHoM ckBaMo3HuX hennja wiyha; Ca9;
Cal2; excnpecuja PHK

VcrpaxuBame je GUHAHCUPAHO CpeACcTBMMa: MIHNUCTAPCTBO IPOCBeTe, HayKe U
TEXHOJIOLIKOT pa3Boja Perrydnuke Cpduje, dpoj yrosopa:451-03-68/2022-14/200007.
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DIFFERENCES IN CARBONIC ANHYDRASE 9 AND 12
EXPRESSION IN LUNG ADENOCARCINOMA
AND LUNG SQUAMOUS CELL CARCINOMA
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ABSTRACT

Lung cancer is the most frequently diagnosed and lethal malignancy in the
world. Lung adenocarcinoma (LAC) and lung squamous cell carcinoma (LSCC)
are two subtypes of non-small cell lung cancer (NSCLC) which differ markedly in
key clinical and biological features. Despite this, they are usually treated similarly.
It is imperative to elucidate the mechanisms behind these differences in order to
implement better therapeutic modalities and biomarkers. Increased expression of
carbonic anhydrases Ca9 and Cal2 was observed in a broad array of tumors. Ca9
and Cal2 have a crucial role in the maintenance of the neutral intracellular pH and
the acidic extracellular microenvironment which stimulates the proliferation and
metastasis of tumor cells. Our aim was to detect possible difference in expression
level of Ca9 and Cal2 in LAC and LSCC, and to investigate whether the expression
of Ca9 and Cal2 was associated with the clinical course and outcome. We evaluat-
ed the Ca9 and Cal2 expressions in 71 lung cancers, 35 (49%) LAC and 36 (51%)
LSCC. After RNA isolation and reverse transcription, relative RNA expression level
was evaluated using Real Time PCR and TagMan technology. Ca9 and Cal2 expres-
sion status was calculated according to the 2-AACT method. We used median value
of expression to designate low and high expression groups. High level of Ca9 and
Cal2 expression were detected in 49% (35/71) and 48% (34/71) of NSCLC samples,
respectively. Low levels of expression were identified in the rest of the specimens.
High expression of Cal2 was associated with LSCC subtype (p<0.0001). No asso-
ciations between Ca9 or Cal2 expression and clinicopathological parameters were
detected when assessed independently. However, patients with high expression of
both Ca9 and Cal2 lived significantly shorter compared to the Ca9/Cal2 low ex-
pression group, (p=0.02). Our results suggest that Cal2 expression contributes to
the differences observed between LAC and LSCC tumors. The upregulation of Cal2
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may promote the aggressive behavior of NSCLC. Ca9-high/Cal2-high expression
constitutes a ‘high risk’ profile in NSCLC.

Key words: lung adenocarcinoma; lung squamous cell carcinoma; Ca9; Cal2; RNA
expression

Funding: Ministry of Education, Science and Technological Development of Repub-
lic of Serbia, contract No:451-03-68/2022-14/200007.

IIpBu cpricku KoHrpec Monekyncke meaunyune, Poda, jyn 16-18. 2022. 81



IIEJTYIO3HU HAHOKPVICTA I MUHXUBUPAJY
OUOEPEHIIUJATINJY XYMAHUX DEHIPUTCKUX
REJIVJA I3 MOHOIIUTA, A TOTEHIIVIPAJY IbIXOBA
TOJIEPOTEHA CBOJCTBA

Munom BacmwpeBuh', Mapuna bexuh? Bojan Joxcumosnh', Jyman Muxajnosuh'?,
Mapujana Munanosuh®, Visana Majcroposuh’, [Iparana Byuesuh?®, Ceprej Tomnh'?, Muoppar Yomuh'*

! Yuusepsuitieini y Vcitiournom Capajesy, Mequuumcku gpaxynitieiti Poua, Poua, buX-PC
2 Ynueepsuitieiti y beoipagy, Vinciiutityiti 3a ipumery HykneapHe enepiuje, beoipag, Cpouja
? Ynueepsuitieiti y Beoipagy, Bojnomeguyuncka akagemuja, BMA, beoipag, Cpbuja

CAJKETAK

Lenynosun Hanokpuctanmu (CNC) cy aTpakTHBHM HaHOMarepujaayu 4yuja je TmoBp-
IIVHA BPJIO IIOTOfIHA 33 MOAMGUKAIN)y OMOMOIEKY/IMMa § CUCTEMMMA 33 TPAHCIIOPT
nujexoBa U gujarHocTuke. MehyTum, dmokoMmaTudMIHOCT M MMYHOMOAY/IALMjCKa
cBojcTBa CNC joI yBUjeK HUCY IOBO/bHO UCHNUTaHA. 3aTO je LVb OBOT MICTPAKMBaba
dmo fa ce ncnmrajy tokcmaHocT u edpexty HeMopudukoBanux (n)CNC, okcuoBaHnx
(0)CNC u pochonoBanux (p)CNC Ha gudepeHumjanujy u caspujeBarmbe TeHIPUTCKUX
henmja mopujexnom 13 mononurta nepudepre kpsu (MoDC). Hakon nudepenumnja-
nuje y npucyctsy CNC u anammuse excupecuje CD14 u CDla, nokasaso je ga CNC
y HETOKCUYHVM KOHLIeHTpalujama nHxudupajy mudepenunjanujy MoDC. oCNC cy
IIOKa3amu Hajjaun nHxmuduropHu edekar Ha audepenunjanujy MoDC, morom nCNC
u pCNC. OBu pesynraTu cy KOpenupani ca HajcmadyjuM KalaluTeTOM ca3pyjeBamba
MoDC tperuparnx oCNC, HakoH ctumynanuje ca LPS/IFN-y. Ilopexr tora, MoDC
tpetrpane nCNC n oCNC cy noka3sane Behy excrpecujy PD1-L, TGF-f u ILT-4 y no-
pebewy ca xoutpomauM MoDC, ok MoDC tperupane pCNC Hucy mucnossuie To-
neporenu denorum. 3a pasnuky o pCNC, nCNC u oCNC cy cmamuie KanamureT
MoDC pa npopykyjy IL-12p70, IL-1B n IL-23, a oBako TpeTupaHe henmje cy mpou-
spopuie Bume IL-10. Y carmacnocTy ca oBum pesynraruma, MoDC tpertupane nCNC
1 oCNC cy nokasane nosehaH kamanurer MHAyKIKje anopeaktuBHux Th2 hemuja un
TGF-B-uponykyjyhnx CD4+CD25"FoxP3+ Treg henuja, a cMarbeH Kamannurer MHIYK-
nuje IFN-y-npopykyjyhux Thl henuja y kokynrypu. OBu pesynraTtu ykasyjy Ha To 1a
CNC mory nngykoBatu ToneporeHa ceojctBa MoDC, nok dpocdonaryja CNC cripeya-
Ba TakaB edekar, de3 yTuiiaja Ha uMyHoreHu noteHmujaa MoDC.

K/byune peun: 11e/1y03HY HaHOKpYCTany, geHapurcke hemnje, perynaropue T he-
nuje, TPAaHCIIOPT MjeKOBa

82 First Serbian Molecular Medicine Congress, Foca, june 16-18. 2022.



CELLULOSE NANOCRYSTALS IMPAIR THE
DIFFERENTIATION OF HUMAN MONOCYTE-DERIVED
DENDRITIC CELLS AND POTENTIATE
THEIR TOLEROGENIC PROPERTIES
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ABSTRACT

Cellulose nanocrystals (CNC) are attractive nanomaterials with large surface area
suitable for development of drug delivery and diagnostics systems. However, the bio-
compatibility and immunomodulatory properties of CNC have not been studied so
far. Here we used wood-based native (n)CNC, -oxidized (0)CNC and phosphonated
(p)CNC, to assess their toxicity and effects on differentiation and functions of human
monocyte derived dendritic cells (MoDC) in vitro. We found that non-toxic concentra-
tions CNC impair the differentiation of MoDC, according to CD14/CD1a co-expres-
sion analysis. oCNC displayed the strongest inhibitory effect on MoDC differentiation,
followed by nCNC and pCNC, respectively. These results correlated with the weakest
maturation capacity of oCNC-treated MoDC upon stimulation with LPS/IFN-y. Ad-
ditionally, nCNC- and oCNC-treated MoDC expressed higher levels of PD1-L, TGF-p
and ILT-4 compared to control MoDC, whereas pCNC-treated MoDC showed no toler-
ogenic properties. The capacity of MoDC to produce higher levels of IL-12p70, IL-1f,
IL-23, and low levels of IL-10, were impaired by nCNC and oCNC, but not by pCNC. In
line with this, nCNC- and oCNC-treated MoDC displayed an increased capacity to in-
duce alloreactive Th2 cells, and TGF-p-producing CD4+CD25"FoxP3+ Treg cells, and
a decreased capacity to induce IFN-y-producing Th1 cells in co-culture. Cumulatively,
these results suggest that CNC may induce tolerogenic properties in MoDC, whereas
phosphonation of CNC prevents such an effect, thus restoring the immunogenic poten-
tial of MoDC.

Key words: cellulose nanocrystals, dendritic cells, regulatory T cells, drug delivery
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CAJKETAK

YBog. PeakTuBHa TpOMOOINTO34, KA0 ITAPAHEOIUIACTIYHY CMHIPOM, YecTo ce cpehe
KOZ 0domenyx of KapuyHoMa. Pasmuanty XymMopanHu GpakTopy ¥ LUTOKMHY IIOBe-
3aHU ca TYMOpPOM gmomnpuHoce noBehaHoM cTBapamwy TpomdoruTa. Mehytum, Tauna
y/Iora OBMX IIUTOKMHA Y ITaTOTeHe3) TPOMOOILMTO3¢e HIMje MOTIYHO jacHa. Llmm crynuje
je duo fa ce aHANMM3MPAjy CUCTEMCKe BPELHOCTY IIUTOKVHA VM K/IVHUYKO-IIATOJIOIIKE
KapaKTepUCTUKe Koj, 000/IeNnx off KOTOPEKTaTHOT KaplMHoMa ca 1 de3 TpoMOoIu-
To3e. Mertoze. Y ncTpaxxmame je S0 ykbydeHo 59 donecHMKa ca KOMOPeKTaTHIM
KapITHOMOM, IIOfIe/beHNX Y JIBe TPYyIIe Y 3aBUCHOCTH Off Opoja TpomdoruTa. AHamu3u-
PaHM Cy IOfaNy II0 CTAPOCTH, TIOJTY, BeIMYMHY TyMOpa, TOKa/IN3alyji, MeTacTa3aMa,
VIHBA3WjJ KPBHMX VN IMMQHUX CYIOBa, HYK/IEAPHOM I'PafiyCy, CTEIIEHY XMCTOJIOMIKEe
mudepenunjanyje, THM cragujymy u cepyMckuM KoHneHTpanujama IL-1, IL-33, IL-
12, IL-17 n IFN-y kop 0ode rpyme ucninranuka. Pesynrarn. Odosnenu of KOMOpeKTaTHOT
KapIHOMa ca TPOMOOLITO30M MMaIu Cy 3HauajHO Behy Hyk/leapHU Ipagyc KapLHO-
ma (p=0,002); Behu mporjeHaT feTeKTadMIHNX MeTaCTaTCKuUX fte3uja y jerpu (p=0,002),
mnyhuma (p=0,001), kapumHomarose neputoHeyma (p = 0,001), feTeKTUOMIHUX UH-
Basmja KpBHUX (p=0,012) u numoHuUx cynosa (p=0,010). Takobe, kox odonenux ox ko-
JIOPEKTaTHOT KapIHOMa ca TpoMOOIIMTO30M 3adenexxeHe cy Behe KOHIIeHTpaLuje Ty-
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mMopckux Mapkepa (AFP, CEA n CA 19-9) u cepymckux Bpegnoctu IL-1 u IL-33. IL-1/
IL-12 (p=0,016), IL-1/IFN-y (p=0,007), IL-1/IL-17 (p=0,006), IL-33/IL-12 (p=0,001),
IL-33/IFN-y (p=0,001), IL-33/IL-17 (p=0,002), 1 IL-33/IL-1 (p=0,006) omtocu Summ
Cy 3Ha4ajHO Behy koj 0d0senNx off KOMOPEKTaTHOT KapITHOMa ca TPOMOOIIMTO30M Y
OIHOCY Ha 0d071e1e 0f] KOJIOpeKTamHOT KapuyuHoMa de3 Tpomdonutose. Anamza POC
KpuBYybe nokasyje ga ce IL-1 (AUC = 0,718; 95% Cl: 0,567-0,868; oceT/puBoCT 69,2%,
crierudmaHocT 62,9%) n IL-33 (AUC = 0,763; 95% Cl: 0,614-0,911; ocer/puBocT 84,6%,
criennPUIHOCT 65,7%) MOTy KOPMCTUTU Kao IOTEHIVIjaJlHU MapKepy IapaHeoIlIa-
CTUYHE TPOMOOIMTO3e KOJ 0d0/IeNNX 0ff KOJIOPEKTATHOT KapIMHOMa. 3ak/bydak. IL-1
u IL-33 3HayajHO KOopenupajy ca dpojeM TpoMOOIMTa KOJ dO/IeCHIUKA Ca arpeCcyBHIjOM
¢$bopMOM KOTTOPEKTaTHOT KapITHOMA.

K/by4uHe peun: KolopeKTaTHy KapLTHOM, TPOMOOINITO3a, IMTOKVHM, MHTEP/ICYKIHI

Pag je mydnmmkoBan: Joci¢c Miodrag, Gajovi¢ Nevena, JuriSevi¢ Milena, Jovanovi¢
Marina, Zdravkovi¢ Natasa, Arsenijevi¢ Nebojsaa, Vukovi¢-Dejanovi¢ Vesna, Mari¢
Veljko, Milev Bosko, Jovanovi¢ Milan. Colorectal carcinoma: Evaluation of systemic
values of IL-1 and IL-33 in patients with and without thrombocytosis. Vojnosanit Pregl
2021; 78(6): 627-634. DOI: https://doi.org/10.2298/VSP190910110] (IF: 0.168).
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ABSTRACT

Introduction. Reactive thrombocytosis, as a paraneoplastic syndrome, is often ob-
served in cancer patients. A variety of tumor-related humoral factors and cytokines
contribute to tumor stimulated thrombopoiesis. However, the exact role of these cy-
tokines in the pathogenesis of thrombocytosis remains unclear. The aim of this study
was to analyze systemic values of cytokines and clinical-pathological characteristics in
colorectal carcinoma (CRC) patients with and without thrombocytosis. Methods. Fifty
nine CRC patients were involved in this study and divided into two groups according
to the number of platelets. We recorded and analyzed the data about: age, gender, size
of the cancer, localization, metastasis, vascular or lymph vessel invasion, nuclear grade,
histological differentiation rate, TNM stage and concentration of IL-1, IL-33, IL-12,
IL-17 and IFN-y in both groups. Results. CRC patients with thrombocytosis had sig-
nificantly higher nuclear grade of the cancer (p=0.002); higher percentage of detecta-
ble metastatic lesions in the liver (p = 0.002), lung (p=0.001), peritoneal carcinoma-
tosis (p=0.001), detectable invasion of blood (p=0.012) and lymph vessels (p=0.010).
Concentrations of tumor markers (AFP, CEA and CA 19-9) and serum values of IL-1
and IL-33 were significantly higher in CRC patients with thrombocytosis. IL-1/IL-12
(p=0.016), IL-1/IFN-y (p=0.007), IL-1/IL-17 (p=0.006), IL-33/IL-12 (p=0.001), IL-33/
IFN-y (p=0.001), IL-33/IL-17 (p=0.002), and IL-33/IL-1 (p=0.006) ratios were signif-
icantly higher in CRC patients with thrombocytosis in comparison to CRC patients
without thrombocytosis. Analysis of Receiver Operating Characteristic (ROC) curves
showed that values of IL-1 (AUC = 0.718; 95% CI: 0.567-0.868; sensitivity 69.2%, spec-
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ificity 62.9%) and IL-33 (AUC = 0.763; 95% CI: 0.614-0.911; sensitivity 84.6%, speci-
ficity 65.7%), could be serve as possible markers for paraneoplastic thrombocytosis in
CRC patients. Conclusion. IL-1 and IL-33 significantly correlated to high thrombocyte
number in patients with more aggressive CRC.

Key words: colorectal cancer, thrombocytosis, cytokines, interleukins

The paper is published: Joci¢ Miodrag, Gajovi¢ Nevena, JuriSevi¢ Milena, Jovano-
vi¢ Marina, Zdravkovi¢ Natasa, Arsenijevi¢ Nebojsaa, Vukovi¢-Dejanovi¢ Vesna, Marié¢
Veljko, Milev Bosko, Jovanovi¢ Milan. Colorectal carcinoma: Evaluation of systemic
values of IL-1 and IL-33 in patients with and without thrombocytosis. Vojnosanit Pregl
2021; 78(6): 627-634. DOI: https://doi.org/10.2298/VSP190910110] (IF: 0.168).
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JbYIICKE MHIYKOBAHE IUTYPUIIOTEHTHE
MATUYHE REJIUJE - AJIAT 3A PA3YMEBAIBE
VTUIIAJA 3ATABEIbA JKUBOTHE CPEIVMHE HA
JbYIICKO 3[PABJ/BE

Mmuoppar Crojkosuh', @panrcko Manyen Oprymo [ysman?, Ilerpa Crojkouh’, Xoaknu [Jomaso?,
Koncrantuna M Crankosuh*
!CIIEBO Meguxkan, 16000 Jleckosau, Cpduja
2Buoungopmaitivuxa odnaciti, Auganysujcka jasua gongavuja Ipoipec u sgpasme-DPIIC,
Cesuma, 41013, llianuja

*Knunuka Oneetiiurcent, Xamdypi, Hemauxa

‘Otmonapunionoiuja - xupypiuja inase u spaitia, Meguyurcku daxynitieii Ynusepsuitieitia Citiangopg,

Iano Anitio, Kanugpopruja, CAJ]

CAJKETAK

3arabere IUTaCTMKOM pacTe aJapMaHTHOM OP3VHOM, /Iy je YTHIaj oBor 3araherma Ha
JbYACKO 37ipaB/be cmado cxsahen. [Tomito je koXka y IMpPeKTHOM KOHTAaKTy ca 3arahyBadm-
Ma, wiypunotenTHe Maruyse hermje (IICLL) modujene us pepmanuux ¢pudpodmacra Hyze
MohHy rmardopmy 3a noderak neHTUMKALMje MOTEKyTapHUX O1oMapKepa Koje 3araheHa
KVBOTHA CpelVHa M3a3yBa y /byacknuM hemjama. 36or Tora cmo I1CI m3nosxmmt HuckuM
VI BUCOKVM KOHLIEHTpaIyjaMa IOVCTUPEHCKIX HAaHOUEeCTVLA @ TPAHCKPUIITOMCKI VI eTI-
reHoMckn 3arvice ¢pudpodnacra n [1CII-a gedpunncamm kopuinthemwem PHA-cexkBeHImje 1
IOHK meTtnn-cexkBeHIyje 1e/okymnHor renomMa. [logarm cy anansyupann kopuihemeM as-
ropyTMa MeXaHMJKor Mofenpamwa Xullarxua u nnaterparusHor Toka paga MMT'HOH. Ilo-
3UBe 3a MaIlMpare 1 MeTwIalyjy 00aBmo je BricMapk ca nctom pedepeHIioM Xr38 Koz /by.
HudepenimjanHo MeTIOBaHY pernoHy cy neHTnkoBany nomohy P-makera gvpcek. U
¢dudpodmactu u I1ICLI cy nokasanu npomere y reuuma u crermnaanm kpyrosuma ECPPB
u XH®IA yx/pydeHU y IIIypUIIOTEHLIMjy MaTUYHMX heyja, Kao ¥ Ha ITyTeBe KOjy YTUIy Ha
HacTajame paka, nHdnamaropHrx nopemehaja, IrykoHeoreHe3y, ypoheH UMyHUTET U JO-
namyH cuHarice. Takobe, ITCLI m310)xeHN HIICKOj KOHIIEHTPALVj)i HOJCTVPEHa MTOKa3ajie
cy naMemene Metwnanyjy JJHK u TpanckpuntoMcke mpodue. 3aTo 0Baj CHCTEM HYAV PO-
dycny mardopmy He camo 3a gepuBaiyjy HoBux u criermduanyx [1CI-a miuanja, Beh u 3a
IIpOy4aBabe PAHIX I'eHOMCKIIX Vi eIMTeHOMCKIX IIpoMeHa. [llTaBuire, oa cTyamja je jokas
0 KOHIIenTY Koju myctpyje Moh /pypckix [1ICI] xao Mopen 3a ucnmTuBarbe 3arahera XXKUBOT-
He CpefiiHe KaKo OU ce CY3VIV V1 IPMOPeTU30Ba/IN KaHMIaTa 3a MOJIeKY/IapHe d1oMapkepe
1 okvpage donmectyr. OBY pe3y/ITaTy U MOJIEN 3HATHO OJIAKIIIABAjy AelpoBarbe U YKasyjy
Ha TIOPEKJIO S07IecTy Koje Cy [0 cafia Ouie HeIIO3HATOT ITOPEeKJIa.

K/byuHe peum: HaHOIUIACTMKA, IUTYPUIIOTEHTHe MaTu4He henuje, ceKBeHIVpame
PHK, metnnannja [JHK, donectn

UctpaxkuBame je puHaHCcHpaHo cpeacrBuMa: KomiietHa cTyauja je ypabena y
»MacauyceTc donmHMLM 32 OKO U yX0', XapBapy, bocToH, Amepuka.
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HUMAN INDUCED PLURIPOTENT STEM CELLS - TOOL
TO UNDERSTAND THE IMPACTS OF ENVIRONMENTAL
POLLUTION ON HUMAN HEALTH

Miodrag Stojkovic', Francisco Manuel Ortufio Guzman?, Petra Stojkovic®, Joaquin Dopazo?,
Konstantina M Stankovic*

ISPEBO Medical, 16000 Leskovac, Serbia
“Bioinformatics Area, Andalusian Public Foundation Progress and Health-FPS, Sevilla, 41013, Spain
IVF clinic Fleetinseln, Hamburg, Germany
‘Otolaryngology - Head & Neck Surgery, Stanford University School of Medicine, Palo Alto, California, USA

ABSTRACT

Plastic pollution is increasing at an alarming rate yet the impact of this pollution
on human health is poorly understood. Since skin is in direct contact with pollutants,
human induced pluripotent stem cells (hiPSC) derived from dermal fibroblasts offer a
powerful platform to start to identify molecular biomarkers of environmental pollu-
tion in human cells. Therefore, we exposed hiPSC with low and high concentrations
of polystyrene (PS) nanoparticles. Transcriptomic and epigenomic signatures of all fi-
broblasts and hiPSCs were defined using RNA-seq and whole genome methyl-seq, re-
spectively. Data were analyzed using the mechanistic modeling algorithm HiPathia and
the integrative workflow MIGNON. Mapping and methylation calls were performed
by Bismark with the same hg38 human reference. Differentially Methylated Regions
were identified by the R-package dmrseq. Both fibroblasts and derived hiPSC showed
alterations in ESRRB and HNFI1A genes involved in the pluripotency of stem cells, as
well as in pathways involved in cancer, inflammatory disorders, gluconeogenesis, innate
immunity, and dopaminergic synapse. This system offers a controllable and robust plat-
form to derive novel and specific hiPSC, and to study the resultant early genomic and
epigenomic changes. Furthermore, this proof-of-concept study illustrates the power of
human cellular models of environmental pollution to narrow down and prioritize the
list of candidate molecular biomarkers and origins of environmental diseases.

Key words: pollution, nanoplastics, human induced pluripotent stem cells, RNA se-
quencing, DNA methylation, human diseases

Funding: The whole study was done at “Massachusetts Eye and Ear Infirmary”, Har-
vard Medical, Boston, USA.
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VIMYHOMOJYITAINJCKA CBOJCTBA
HAHOYECTHIHA 3/IATA

Muoppar Yonuh

Cpiicka akagemuja Hayka u ymeitinocitiu, P. Cpduja
Meguvuncku gaxynitietit Qoua, Yrnusepsuitieini y Vciiounom Capajesy,
Peiiyénuxa Cpiicka, Bocua u Xepueiosuna

CAJKETAK

IToBehana M3710)KEHOCT OpraHM3aMa pasINIuTIM HaHOMATepyjaIiMa Hen30eKHO n3a-
3uBa 3ad0PMHYTOCT 3a HBUXOBY de30eHOCT, 003MPOM fia [0 cajia HUCY AeUHICAHN jaCHU
KpUTEpUjyMu dMOKOMIIATUOMITHOCTY 3a HaHoMarepyjane. HaHouectnie 3mara (H3) cy
npyMep Op3e eKCIaH3Mje IMpYIMeHe HaHOYeCTHUIIA Y OMOMENVILIMHM YIIPKOC HEOCTaTKY
CBEOOYXBAaTHOT pa3yMeBama IIXOBE TOKCUYHOCTY U YTHI[aja HA KOMIIOHEHTE MMYHCKOT
cucrema. 300r Tora MCTpaXyBama MHTepakiuja n3Meby H3 n mMyHckor cucrema Moxe
IpeIBUETI He CaMo ToTeHIjanHe mTeTHe edexTe Beh 11 0de3denntn Hajdobe HauNHeE 3a
HOO/BIIIAbE IIIXOBE TepaleyTCcKe e(PVKACHOCTY KOHTPO/IOM MMYHCKOT OfiroBopa. Vmy-
Hoduonomuky edpextrt H3 y Benukoj Mepu Bapupajy y 3aBUCHOCTH OF, PU3UIKO-XEMUjCKIX
cBojcraBa H3 u Mopenna Koju ce y McTpaKyuBarmby KOpUCTH. 380r Tora Cy IOTpedHM KaKo
PAIVIOHATTHY NIpUCTYIM cuHTe3n/pyHKumonamsanuju H3, Tako u meTa/bHa MMYHOIO-
IIKa MCTPaKuBaay by cenekije H3 koje Mory ma octBape »e/beHe QyHKIIMje UCTO-
BpeMeHo rnocrientyjyhu kopuche henmjcke wi TkuBHe peakiyje. OBaj paj pasmarpa o
cajia TIo3HaTe MofIaTKe O PU3NIKO-XeMUjCKVMM CBOjCTBMMA, OMOMEVIIIMHCKOj IIPYIMEHN U
duokommaruduiHocT H3, mocedHO 0 B1X0BOj MHTEpaKIIMji ca KOMIIOHEHTaMa ypoheHor
VIMYHCKOT CHCTEMA, TIOIITO CY TO KPUTUYHY IIapaMeTpy 3a IUXOBY 0e30eHy Calalllby U
dynyhy npumeny. Harma vicTpakmBama Cy ycMepeHa Ka MIMYHOMOJY/IaTOpHOj ynosu H3
KpO3 HUXOB epeKaT Ha MOHOILMTE, MHTEPAKIWjy feHaputckux hemuja/T henmnja n muje-
noupHe cynpecopcke hennje. VimyHomonynaropsa csojctBa H3, yxpyayjyhu nponykumjy
Ipo- U1 aHTU-MHGIAMATOPHUX IIUTOKMHA U MHAYKIWjY T perynaropaux henuja, y Bemmkoj
MepM 3aBYICe Off BbVIXOBE Be/IMIMHe 1 cTadummsnpajyhnx areHaca Koji ce KOpICTe 3a Jy-
crep3njy/pynkumonamsanujy H3. Pasmarpajy ce Moryhu MexaHM3Mu YK/bydeHM y OBe
Tporiece WTo onpenespyje n3dop H3 3a Tepanujy TymMmopa mm ayTOMMYHCKIX O/IeCTH.

Kpyune peun: HanodecTnie 3nata, mMyHOMOAyIanyja, ypoheHa MMyHOCT, IIUTO-
KIHM, Tepanyja

[TydnukoBaHo je Bullle pajjoBa.
VcrpaxuBameje puHaHCHpaHO cpegcTBMMa: MuHNICTApCcTBa IpOCBeTe, HaykKe
VI TeXHOJIOIIKOr pasBoja, P.Cpdmja; Memmuuuckn ¢akynrer ®oua, YHuBeps3urer y

Vcrounom Capajesy.
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I MMUNOMODULATORY PROPERTIES
OF GOLD NANOPARTICLES

Miodrag Coli¢

Serbian Academy of Sciences and Arts, Belgrade, Serbia
Medical Faculty Foca, University of East Sarajevo, Foca, Bosnia and Herzegovina

ABSTRACT

Increasing exposure of organisms to various nanomaterials inevitably raises concerns
about their safety, especially since no clear biocompatibility criteria have been defined
for nanomaterials so far. Gold nanoparticles (GNPs) are a clear example of their rapid
expansion in biomedical applications, together with a lack of comprehensive under-
standing of GNPs" biocompatibility, especially their effects on components of the im-
mune system. Exploring the interactions between GNPs and the immune system can
predict potential adverse effects upon their application, and provide meaningful ways
to improve GNPs" therapeutic efficacy by controlling the immune response following
their application. The reported immunological effects of GNPs vary greatly depending
on the physicochemical properties of GNPs and the immunological study model being
used. Therefore, both rational approaches to GNPs" synthesis/functionalization and
detailed immunological investigations are required for the selection of GNPs that can
perform the desired functions by simultaneously inducing beneficial cellular or tissue
responses. Here, recent data on the physicochemical properties, biomedical applica-
tions, and biocompatibility of GNPs are reviewed, especially on their interactions with
components of the innate immune system, as these are critical parameters for their safe
and prospective application in biomedicine. Our research is directed to the immuno-
modulatory role of GNPs through their effects on monocytes, dendritic cells (DCs)/T
cells interaction, and myeloid-derived suppressor cells (MDSCs). The immunomodu-
latory properties of GNPs, including the production of pro-and anti-inflammatory cy-
tokines and induction of T regulatory cells, are largely dependent on their size and the
stabilization agents used for their dispersion/functionalization. Possible mechanisms
involved in these processes are discussed, which dictate the choice of GNPs for the
therapy of tumors or autoimmune diseases.

Key words: Gold nanoparticles, immunomodulation, innate immunity, cytokines,
therapy

Several papers are published.

Funding: Ministry for Education, Science and Technological Development, R.Serbia;
Medical Faculty Foca, University of East Sarajevo, The Republic of Srpska, BiH.
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PE3V/ITATU IIPUMJEHE UMYHOTEPAIIUJE V
JUJEYEY METACTATCKOT MEJIAHOMA
YV [IPHOJ TOPU

Hapa Iuumun-Capuh’, Cama Jleknth!, Hukona Munamesuh', Canmuu Cankosuh!,
Bapa Kapahunosuh' u Mupjana baxuh'

'Onkonowku uncmuinym, Iogiopuya; Knunuka 3a gepmaitioseneponoiujy KLILIT'

CAJKETAK

VlcTopujcku rnefaHo, 1o npuje feceT rOAVHA, HUTAje Y CBUjeTY HUje IIOCTUTHYT HH-
KaKaB HallpelaK y Jujedery MeTacTaTcKor MenaHoma, a mOS je duma Mama off jeHe
roguHe. [{npane Tepanuje y MmoHo n y odnuky gydnera (BRAF u MEK nnxuduropn),
kao u umyHorepanuja (antm CTA-L4, antui PD, antni PDL1 n antn PDL2 arencn,
HOjeITHaYHO U Y KOMOMHanmjun), kao ,,standard of care®, pesynrupanu cy gyrorpajHum
IpeXMB/baBabeM, I1a je metoroguime OS ganac yak usHap 50%. OBpje aHanM3upamo
RWD npumjene nmyHotepanuje koy 48 donecHnka Koju ¢y y nepuony ox 1.1.2018, o
31.12.2021. nujeyenu Ha OHKONMOMKOM MHCTUTYTYT Y [Topropunm. Behnna donecunka
je Tepamujy npuMmiIa y npBoj muHuju nmujedera. Hajsehu dpoj nujeuennx je mocturao
craryc cradunusanuje donectu. VimyHortepanuja je duna jeqHako edukacHa Kop oda
noma u de3 od3mpa Ha BRAF cratyc. MHOro do/pu Tepanmjcku pe3yaTar Cy MMajn
HanyjeHTy KOju HIUCY MMaiy MeTacTase y IyhuMa ¥ OHM KOju Cy NMPUMWIN BUILeE
of, JiBajieceT LUKIyca uMyHoTepanuje. Koj jeaHaecT mauyjeHarta Cy perucTpoBaHMU
criopeiHyu eeKTy ujedersa: CaMo KOJI je[JHOT MaljijeHTa HeXXe/beHO JIejCTBO Tpajyca
4EeTUPU.

brarospeMeHna perncrpanmja MHOBaTMBHMX /IMjeKOBA U BbUXOBA JOCTYIHOCT Ha JIn-
ctu @onpa 3ppascTBa Lpue Tope, omoryhmia je y cBujetTy peanHmux mopataka Haiie
K/IMHWYKE IPAKCe IIOTBPAY pe3yaTaTa PaHOMU30BaHMX PErMCTPALVIOHNX KIMHUYKIX
Tpajasa: Kako y norjeny epukacHOCTY, TAKO U y OI/Iefy de3djefHOCTH IpUMjeHe UMY-
HOTepamnuje.

KipydHe pujeun: MeTacTaTCKy MeTaHOM, UMYHOTepanuja, mOS
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RESULTS OF IMMUNOTHERAPY IN THE TREATMENT
OF METASTATIC MELANOM
IN MONTENEGRO

Nada Cicmil-Saric', Sanja Lekic', Nikola Milasevic!, Salmin Salkovic!,
Vanja Karadjinovic', Mirjana Bakic'

nstitute of Oncology, Podgorica; Dermatovenerological Clinic KCCG

ABSTRACT

Historically, until ten years ago, no progress has been made anywhere in the world
in the treatment of metastatic melanoma, and mOS has been less than 1 year. Targeted
therapies in mono and combination form (BRAF and MEK inhibitors), as well as im-
munotherapy (anti CTA-L4, anti PD, anti PDL1 and anti PDL2 agents, individually and
in combination), AS A “standard of care” have resulted in long-term survival in these
patients so that five-year OS today even above 50%. Here we analyze the RWD of immu-
notherapy applications in 48 patients who are from 1.1.2018. to 31.12.2021. treated at
the Oncology Institute in Podgorica. Most patients received immunotherapy in the first
line of therapy. Most of those treated achieved disease stabilization status. Immunother-
apy was equally effective in both sexes and regardless of BRAF status. Patients who did
not have lung metastases and those who received more than twenty cycles of therapy
had a much better therapeutic result. Eleven patients reported side effects of treatment
: in only one patient, grade 4 adverse reactions. Timely registration of innovative drugs
and their availability on the list of the Health Fund of Montenegro, enabled in the world
of data of our real clinical practice, confirmation of the results of randomized registra-
tions lasted both in terms of their effectiveness and safety.

Key words: metastatic melanoma, immunotherapy, mOS
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YJIOT'A TII53 M IITEH TYMOP CYIIPECOP I'EHA
Y OIOIrOBOPY HA PA3JIMMUTE MOOJAJIUTETE
TEPAIIMJE KAHIIEPA TOJKE

Huxona Tanuh', Tatjana [Jpamuhanun?, Tujana Tomuh?, Hejna Agemosuh',
braroje Myprauuh?, Hacra Tannh?

"Yuusepsuinieiti y beoipagy, Mnciuiiyiti 3a duonowxa ucitipaxcusara ,,Cunuma Citianxosuh
Wncmutiyiti og Hayuonannoi 3nauaja 3a Petiydnuxy Cpéujy, beoipag, Peiiyénuxa Cpduja
*Yuueepsuitieti y beoipagy, Vnciliuitiyii 3a HykneapHe Hayke ,Bunua’; VIHciliuitlyii 0g HAUUOHAHOT
3Hauaja 3a Peiydnuxy Cpdujy, Bunua, Peiiydnuxa Cpduja

CAJKETAK

Pak pojke je Hajuemrhu Tun mManurauTera M Bofehu y3pok cMpTu o KaHIepa Kop
YKeHa mMpoM cBeTa. Butre ox 70% cBMX [M1jarHOCTMKOBAHMX HBA3MBHUX KapIITHOMA
JI0jKe eKCIIpUMMpa CTePOMHE PelleTope ¥ Kao TaKBU Cy MO00HM 32 eHIOKPUHY Te-
panujy. Kanuep fojke je n3y3eTHO XeTeporeHa 00/IeCT I CTOTa Cy HEOTIXOAHM pas3Indn-
TV MOJATIUTETH /iederba 1a Ou ce peBasuIiie oBe pasnuke. LIn/b Haller nCTpaKuBama
duo je ma ce ucnmra yrunaj naaktusanuje TI153 u IITEH tymop cynpecopckux reHa
(TCT) y ogroBopy Ha pasnu4uTe MOJAINTETE IeUera Ha MOCTONEePATMBHMM Y30pLMa
KapiyuHoMa jgojke. Ca TMM IV/beM MalVjeHTKIIbe Cy KIacu(UKOBaHe, Ha OCHOBY IIpH-
MembeHe ahyBaHTHe Tepamuje, y 4eTHpy pas3nuduTe Ipyle: OHe Koje Cy IpuMaje caMo
xopMoHCKy Tepanujy (XT), XopMOHCKY Tepanyjy y KOMOMHALIM)!U ca XeMUOTePaIjoM
(XT/LIXT), XOpMOHCKY Tepamnujy y KOMOMHAIIMjU Ca XeMMOTEPAINjOM 1 dMOIOMIKOM
tepanujom (XT). /LIXT/X) u gpyre cucteMcke Tepanuje Koje uckmbydyjy XT (Ha mpu-
mep IXT wmn X). Oynxnuonanna nHakrtusanuja TII53 u [ITEH tymop cympecopa
je cTymMpaHa aHa/IM30M MYTALMOHOT CTAaTyca, rydutka xereposurorHoctu (JIOX) n
aHaNMM30M MeTWIALMOHOr cTaTyca. Hamm pesynratu cy nokasanu ga je TII53 ren us-
MemeH Kof 63 ox 90 y3opaxa (70%), moxk je ydectanoct npomena [ITEH rena dmma
HEIITO HIDKA, 54 ox 90 (60%) manujenara je umasno nHaktusupan [ITEH. Cumynrana
MHAKTUBAIVja je IeTeKToBaHa y 43 TecTupaHa y3opka (48%) ca 3Ha4ajHOM IIOBE3aHO-
why MHaKTUBAIVje IBa aHA/IM3MPaHa TYMOP CYIPecop reHa.

Hambe, mokasanu cMo ga craryc TT153 nma sHauajaH yTuIlaj Ha OfrOBOP MalMjeHara
Ha Tepanjy. [lanujentu ca guspuM tinom (wt) TII53 mokasyjy sHayajHO do7BM TEpa-
IMjCKM OAroBOp de3 0031pa Ha BPCTY Tepamuje, y nopebhemy ca HocuomMa n3Memme-
Hor TP53. Y mputor oBoMe IoKa3anu CMO fla Cy XOPMOHCKY JiedeHe YKeHe Ca MHTAKT-
HuM (wt) TII53 renom umane 3HauajHo Behy cromy nmpexuspaBama (11=0,000001) y
nopebemy ca: (1) >xeHaMa JIe4eHNM XOPMOHCOM TeepanujoM ca adepanTHnM TTI53 re-
HOM, (2) »xeHama ca mHTakTHUM (wt) TP53 mogsprayTum dumo Ko0joj of mpeocTasne Tpu
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Tepanyjcke KomOuHanuje, n (3) >xkeHama ca usmewenuM 11153 koje mpunanajy apyroj
(XT/LXT), tpehoj (XT/LXT/X) nmm 4eTBpTOj (CMCTeMcKa Tepamuja Koja MCK/bYdy-
je XT) repanujckoj rpynu. CympoTHO OBOMe, HUCMO YTBPAM/IN 3HAYajHY acOLUjaLinjy
usmehy myTaunonor craryca IITEH-a u pasmmuntux Mmoganutera nedewa. Mehyrum,
yTrBpbheHa je 3HauajHa moBe3aHOCT u3Mely BpcTe puMemeHe Tepamnyje U UCTOBpeMe-
HUX IPOMEHa OBa JiBa TyMOp cynpecop rexa (=0,00001).

Kipyune peun: xkanuep nojke, repanuja, TT153, IITEH

VctpaxknBame je puHaHCHpaHO cpeacTBMMa: MIHICTapCTBO NIPOCBETE, HAyKe I
TEXHOJIOLIKOT pa3Boja, eBUAeHIMOHU Opoj 451-03-9/2021-14/ 200007.

IIpBu cpricku KoHrpec Monekyncke meaunyune, Poda, jyn 16-18. 2022. 95



THE ROLE OF TP53 AND PTEN TUMOR SUPPRESSOR
GENES IN RESPONSE TO DIFFERENT BREAST CANER
TREATMENT MODALITES

Nikola Tani¢', Tatjana Dramicanin? Zorka Milovanovi¢®, Milica Nedeljkovi¢?, Tijana Tomi¢?, Neja
Ademovi¢', Blagoje Murgani¢?, Nasta Tani¢?

"University of Belgrade, Institute for Biological Research “Sinisa Stankovic¢”,
National Institute of Republic of Serbia, Belgrade, Republic of Serbia
2Institute of Nuclear Sciences “Vinéa”, University of Belgrade, National Institute of Republic of Serbia,
National Institute of Republic of Serbia, Vinéa, Republic of Serbia.
*Institute for Oncology and Radiology of Serbia, Pasterova 14, Belgrade, Republic of Serbia

ABSTRACT

Breast cancer (BC) is the most frequent type of malignancy and the leading cause
of cancer related death among women worldwide. More than 70% of all diagnosed in-
vasive BCs express steroid receptors and, as such, are subjected to endocrine therapy.
BC is exceptionally heterogeneous disease and therefore distinct treatment modali-
ties are necessary to address these differences. The aim of our study was to investigate
the impact of TP53 and PTEN tumor suppressor genes (TSGs) inactivation on BC
response to different treatment modalities, as well as, their possible cooperation, on
post-operative BC samples. To that end the patients were classified, based on applied
adjuvant therapy, into four distinct groups: those that received hormonal therapy
(HT) only, hormonal therapy combined with chemotherapy (HT/CHT), hormonal
therapy combined with chemo and biological therapy (HT/CHT/H), and other sys-
temic therapies that exclude HT (for example CHT or H). Functional inactivation of
TP53 and PTEN TSG’s were studied by mutation, loss of heterozygosity (LOH) and
hypermethylatyon analysis. Our results revealed that TP53 gene was altered in 63 out
of 90 specimens (70%), while the frequency of PTEN alterations was slightly lower,
54 out of 90 (60%) patients had inactivated PTEN. Simultaneous inactivation was
detected in 43 tested samples (48%) with significant association between two ana-
lyzed TSGs. Further, we found that TP53 status has significant influence on patients’
therapy response. Patients with wild type TP53 show significantly better therapy re-
sponse regardless of the type of therapy, compared to carriers of altered p53 gene. In
support of this we showed that hormonally treated women with intact (wt) TP53 gene
had significantly longer survival rate (p=0.000001) when compared to: (i) hormonally
treated women with aberrant TP53gene, (ii) women with intact (wt) p53 subjected to
any of remaining three therapy combinations, and (iii) women with altered TP53 that
belong to second (HT/CHT), third (HT/CHT/H) or forth (systemic Th that exclude
HT) therapy group. Contrary to this, no significance was found between mutational
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status of PTEN and various treatment modalities. However, significant association
was found between the type of applied therapy and simultaneous alterations of these
two TSGs (p=0.00001).

Key words: breast cancer, therapy, TP53, PTEN
Funding: Ministry of Education, Science and Technological Development, Republic

of Serbia, Registration number: 451-03-9/2021-14/200017, Research Theme “Molecular
alterations as prognostic and predictive markers in human malignant tumors” - 0802103
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CAJKETAK

JIumdHM cucTeM KOHTUHYMPAHO 00aB/ba TPAHCIOPT TEYHOCTH, IEYKOLINUTA, IIPOTe-
VIHA, MAaCTH ¥ APYTUX IpoAyKaTa MeTabom3ma. [TomTo mpakmeme LeHTPaITHoT fiea
MMMQHOT CUCTeMa CTUMY/INIIE NpaXmbewe MepudepHNx emoBa MMMEGHOT CUCTEMa,
IleHTpaHa MMM¢Ha JpeHaxa 01 Tpedao fa moacTakHe CI000/IaH TOK uMde Y IIeIoM
nM@HOM crcTeMy,a odyXBaTa MaHye/lHy MHTEPBEHIMjy TOMOhy Koje ce MOTy auja-
THOCTMKOBATY, JIEYUTN U clipeunTy domecty mwm nospepe. Llnp papa je ma ucnuta
KaKo I[eHTpajHa MMMQHa [peHa)ka MMIIeBa yTUde Ha mpepacnofeny hemja mMyH-
cKor cuctema y cne3unn y Kpsu. Kopumhenn cy mumesu C57BL/6 coja Mymkor no-
J1a,eKCIIepMMEeHTATHO] TPyIN je ypabeHa LeHTpanHa muMQHa IpeHaXka, a MUIIEBIMA
y KOHTPOJIHOj rpynu Huje paheHa HukaxkBa MHTepBeHIuja. HakoH MHTepBeHIuje Cy
CBU MUILEBY )XPTBOBaHM U IPOTOYHOM LMUTOMETPHjOM je aHa/IM3apaHa IPOLeHTya/THa
3aCTYIUbEHOCT U eHOTHN henmuja n3onoBaHNx u3 cne3nHe u nepudepHe kpsu. Llen-
TpanHa mMMdHa gpeHaka nosehasa anconyTan dpoj henmja y nepudeproj kpsu, anu
3HAYajHO CMambyje MPOLeHTyanHy 3acTymwbeHocT CD4+CD3+ n CD8+CD3+ mumdo-
IIVITa, MOHOLMTA ¥ HeyTpo¢wIa, a He yTUYe Ha 3acTymbeHOCT B mumdonura, NK n
NKT henuja y kpBu. Takobe nenTpanna mumoHa fpeHaxa nosehasa ykymnas dpoj mo-
HOHYKJIeapHUX henuja y c/1le3uHu U CTaTUCTUYKY 3Ha4ajHO 1moBehaBa IpoljeHaT uMy-
HocynpecuBHuX hemuja. Y cne3uHn muieBa kojuMma je ypaheHa neHTpanHa nmumdHa
[ipeHa)ka 3HAYajHO je Behn MmpoljeHaT 1 arcomyTH dpoj MIje/TOUIHIX CYIIOPeCOPCKUX
hemja 1 CD11b+ n CD8+ hennja koje excipummpajy aHTUMHPIAMALMjCKY IUTOKIH
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IL-10. Pesynratu ykasyjy ma u meHTpanHa nuMdHa ApeHaka MHAYKLMja UMYHOCY-
IIpecyBHe CpefyHe Y MMM(QHIM OpraH/Ma MOIJIA fIa yTUYe Ha TOK aKyTHMUX Y XpOHWY-
HUX MHIaMaIyjcKnxX domecTu.

Kibyune peun: nienrpanna muMdHa fpeHaxa, nepudepHa KpB, cesnHa, Opoj henuja

VcrpaxuBame je pUHAHCHPAHO CpefcTBMMA: MIUHICTapCTBA IIPOCBETe, HayKe U
TeXHOJIOLIKOT pa3Boja Perrydnuke Cpduje (OM175069).
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Nebojsa Arsenijevic?, Marija Milovanovic?

'ASSB Department of Higher Medical School of Vocational Studies
“Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences,
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*Department of Histology and Embryology, Faculty of Medical Sciences, University of Kragujevac
‘Department of Pathological Physiology, Faculty of Medical Sciences, University of Kragujevac
*Department of Pharmacy, Faculty of Medical Sciences, University of Kragujevac
*Department of Medical Statistics and Informatics
"Department of Internal Medicine

ABSTRACT

The lymphatic system continuously transports fluids, leukocytes, proteins, fats and
other metabolic products. Since central lymphatic drainage stimulates peripheral lym-
phatic drainage, it should promote free lymph flow throughout the lymphatic system
and include manual intervention to diagnose, treat, and prevent disease or injury. The
aim of this study was to investigate how central lymphatic drainage of mice affects
the redistribution of immune system cells in the spleen and also in the blood. Male
C57BL/6 mice were used, central lymphatic drainage was performed in the experimen-
tal group, while no intervention was performed on the mice in the control group. After
the intervention, all mice were sacrificed and the percentage and phenotype of cells
isolated from the spleen and peripheral blood were analyzed by flow cytometry. Cen-
tral lymphatic drainage increases the absolute number of cells in the peripheral blood,
but significantly reduces the percentage of CD4+CD3+ and CD8+CD3+ lymphocytes,
monocytes and neutrophils, and does not affect the percentage of B lymphocytes, NK
and NKT cells in the blood. Also, central lymphatic drainage increases the total number
of mononuclear cells in the spleen and statistically significantly increases the percent-
age of immunosuppressive cells. Significantly higher percentage and absolute number
of myeloid suppressor cells and CD11b+ and CD8+ cells that express the anti-inflam-
matory cytokine IL-10 has been detected in the spleen of mice with central lymphatic
drainage. The results indicate that central lymphatic drainage could induce an immuno-
suppressive environment in the lymph organs to affect the course of acute and chronic
inflammatory diseases.
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Key words: central lymphatic drainage, peripheral blood, spleen, cell number
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BMTOMAPKEPI KAO OCHOBA 3A IIPEIINI3HY
ITAPOJOHTOIIOINJY

Harama ITejurth, Mua Paxnh, Hena Ilepynosuh,
Bopuc Bypan, Josana Bykosuh, Janumo Bojsoguh

Citiomattionowiku gaxyniieid, Yuusepsuitieiia y beoipagy

CAJKETAK

Iwmwesu: bonectn nmornopHor amapara 3yda crapajy mehy Hajuentha odonmema n
IIPEe/ICTaB/bajy BEMNMKY jaBHO3IPAaBCTBEHM IIPOd/IeM KOju ce OJHOCH Ha cBe Behy npeBa-
JIeHIVjy ¥ 030M/bHE HeTaTMBHE COLMOEKOHOMCKe yTuiaje. [lapooHTanta aujarnosa
je OCHOBa yCIIellIHe ITAPOJOHTOJIOLIKE CTpaTeruje, jep IaaHOBY MPEBEHIMje U IeYerba
3aBUICe Off TAYHOCTM U NIPELIM3HOCTY ofroBapajyhe mujarHoctuke. [TapoponTanHa gu-
jarHOCTMKA Ce U Jla/be 3aCHMBA Ha KAMHUYKMM VM PayOIOLIKNUM IIapaMeTpyMa KOju
J1ajy OrpaHMYeHO TepamjcKo YIyTCTBO 300r MyNTI(AKTOPCKe CIOKEHOCTY IAPOIOH-
TajiHe maronoruje. byayhm ma ocHOBY mpenysHe MeguIMHE IIpeACTaB/bajy duoMapKe-
PY, KOjU Ce He IPUMEYjy PYTUHCKA Y KIMHMUYKO] IIPAKCH, Halll paji je MMao 3a Lu/b
Ja VICIATA IPUMEHY IPUCTYIIA NPEeUN3He MeAULIHE Y IapOJOHTONOruju. Merogomno-
ruja: [IperpaxkeHe cy HayuHe dase mojaTaka. Y 003up ce y31UMajy pamoBu odjaBibe-
HU Y IOCTIebUX JleceT ropyHa. OBO UCTpakMBambe je 00yXBaTWIO 55 pajioBa Koju cy
VICITYHaBaJIi 3ajiaTe KpuTepujyMme nperpare. Pesynratu: Mndnamaropre dnmomapkepe
y HapOJOHTOIOTVj! IPEfCTaB/bajy IIPO- ¥ aHTUMHEGIAMATOPHU IIVITOKVHM, €H3UMU 1
MapKepy OKCHIATVBHOT CTpeca. MapKepy MeKOT TKMBa ce KOpICTe 3a Ipaheme merpa-
[amyje U pereHepalyje MEeKIX TKVBA, 8 MATPUKC MeTa/IONpOTeNHa3e U (PaKTOpM pacTa
Cy MapKepy KOjJ Ce HajBUIIEe KOPUCTE y TapOJOHTONOIMj!. XMCTOIATOIOUIKY MapKepu
ce He KOPUCTe PyTUHCK) Y ITaPOJOHTOJIONIKO] MjarHO3Y, a/Ilii MOTY IIPY>XUTH BaKHeE
nHpOpMaIyje 0 IpUpoau dONIECTH, CTEIIeHY IIpOorpecyje, Kao U y Be3! ca BaalLu-
joM droMapkepa HajIIOTOHMjUX 32 CBAKOJZHEBHY YHOTPedY Y KIMHUYIKOM OKPYKeHYy.
3awpyuak: [IpenysHa mapogoHTONIOTMja HECYMEBIBO IIpefiCTaB/ba OyAYRHOCT BUCOKO-
KBaJ/IUTETHe IIAPOJJOHTAJIHE HeTe, 11a je o Hajsehe BakHOCTM fja dymyha ncTpakuBama
fia CTPUKTHO IOLITYjy IperopyKe 3a Bamnaannjy OnuomMapkepa Kako Ou ce ydp3ao mpo-
LleC IbMXOBE IIPYMEHE Y PYTUHCKO] KIMHNYKO] IIPAKCH.

K/byune peun: napofgoHTUTIC, d1IOMapKepy, IIpeli3Ha MeAMIMHA, IMjarHo3a, TIep-
COHa/IM30BaHa MeVIMHA.

102 First Serbian Molecular Medicine Congress, Foca, june 16-18. 2022.



Pag je mydnuxoman: Rakic M, Pejcic N, Perunovic N, Vojvodic D. A Roadmap
towards Precision Periodontics. Medicina (Kaunas). 2021 3;57(3):233. doi: 10.3390/
medicina57030233.

VctpaxkuBame je puHaHcupaHo cpegcTtBuMa: OBy CTyaujy nogpxxamy ¢y MuHu-

cTapcTBO npocBeTe 1 Hayke Perrydnuke Cpduje, beorpan, Cpduja (pedepeniia npojek-
Ta 41008)

IIpBu cpricku KoHrpec Monekyncke meaunyune, Poda, jyn 16-18. 2022. 103



BIOMARKERS AS A BASIS FOR PRECISION
PERIODONTICS

Natasa Pejcic, Mia Raki¢, Neda Perunovic, Boris Djuran,
Jovana Vukovic, Danilo Vojvodi¢

Faculty of Dentistry, University of Belgrade, Serbia

ABSTRACT

Objectives: Periodontitis is among the most common health conditions and repre-
sents a major public health issue related to increasing prevalence and seriously negative
socioeconomic impacts. Periodontal diagnosis is the backbone of a successful perio-
dontal strategy, since prevention and treatment plans depend on the accuracy and pre-
cision of the respective diagnostics. Periodontal diagnostics is still founded on clinical
and radiological parameters that provide limited therapeutic guidance due to the mul-
tifactorial complexity of periodontal pathology. Since the driving forces of precision
medicine are represented by biomarkers, with the lack of periodontal markers validated
for diagnostic use, we would like to evaluate the implementation of a precision med-
icine approach in periodontology. Methodology: Scientific databases were searched.
Papers published in the last ten years are taken into account. This research included 55
papers that met the given search criteria. Results: The inflammatory biomarkers in per-
iodontology are represented by pro- and anti-inflammatory cytokines, host-derived en-
zymes, and markers of oxidative stress. Soft tissue markers are used for monitoring soft
tissue degradation and regeneration, and matrix metalloproteinases and growth factors
are the most repurposed markers used in periodontology. Histopathological markers
are not routinely used in periodontal diagnosis, but they may provide important in-
formation regarding the disease’s nature, pattern of progression, and grade and related
to the validation of biomarkers most suitable for everyday use in the clinical setting.
Conclusion: Precision periodontics undoubtedly represents the future of high-quality
periodontal care, so it is of paramount importance that future research studies strictly
adhere to the recommendations for the validation of biomarkers in order to accelerate
the process of their implementation in routine clinical practice.

Key words: periodontitis, biomarkers, precision medicine, diagnosis, personalized
medicine
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CAJKETAK

TanekTnH-3 je MyNTUQYHKIMOHATHN IPOTEMH ¥ UIPa BaXXHY YIOTY Y peryranuju
undnamanyje, napexunje u pudpose. [Tosehan HuBo Gal-3 oTKpUBeH je KOJ TEMIKMX
odmka COVID-19. Ilmp cTynuje je duo pa ce yrpau nosesaHoct Gal-3 u cierudmy-
HOCTY IMYHCKOT OfITOBOPa, K/IMHITYKIX, OMIOXeMIjCKUX ¥ paiorpadcKuX Hajasa ca Te-
xxuroM COVID-19. Cryauja je odyxsarwia 280 manujeHara odonemux og COVID-19
KOju Cy Kacu(UKOBaHY IIpeMa TeXXVHM OIeCT y dary, yMepeHy, TelIKy ¥ KpUTUIHY
TpyIy. AHaIM3VMPAHN Cy IMTOKVHM, KIVHIYKY, OMOXeMUjCKY, pagyorpadcKy Ioalm
kao 1 henmuje nmyHckor cructema y nepudeproj kpsu. Knmandaku ncxopy, madoparopuj-
CKJ HaJIa3¥l U PeH/ITeHCKM Hajla3 IuTyha IoKasaay Cy CTAaTMCTVYKY 3HAYajHy Pas/uKy
usMehy neduHMcaHNX rpyna. [TanyjeHTy y KpUTUYHO] TPy VIMaIu Cy 3Ha4ajHO Behn
HuBo Gal-3, nnrepneyknna-10, pakropa TyMopcke HeKpoO3e o, MHTep/IeyKuHa-12 1 uH-
TepneyknHa-10y cepymy y mopebhery ca marujeHTMa y IaKIIMM CTajyMuMa QOIeCTI.
Jaka nosuTuBHa Kopenalyja je orkpuseHa n3Mehy Gal-3 u untepneykuna 10, ymepeHna
nosutuBHa kopenauyja usmehy Gal-3 u TNF-a u [L-12, ymepena HeraTuBHa Kopenanuja
usmehy Gal-3 1 IL-10/IL-1p n IL-10/TNF-a. [lerekToBaHa je yMepeHa MO3UTHBHA KOpe-
nanyja usmehy Gal-3 n ypee, D nuMepa u peHAreHCKOT Hajlasa. Jaka HeraTuBHA KOpeyia-
nuja je usmepena nsmehy Gal-3 n p02, Sa02 u ymepeHa HeratuBHa Kopenaiyja usmMehy
Gal-3 n nponenTa MMMdonyta 1 MoHOIMTA. Y NeprdepHOj KpBM ManyjeHaTa ca TeXXIM
crapgujymmnma COVID-19 orkpum cmo 3Hadajuo nosehane nporjente CD56 CD3*TNEF-
a'T u CD56 CD3*Gal-3"T henuja u nosehany excripecujy CCR5 Ha MOHOHYK/IeapHUM
henmjama y nepucdepHnoj kpsu. Hamm pesynrartu ykasyjy fa je Gal-3 Bakan mapkep 3a
kputnanu crapujym COVID-19. Beha excripecnja Gal-3, TNF-a u CCR5 Ha T nmumdo-
LUTMMA MMIUIMLMPA Ha MIOACTHUIIabe MHIaMaIyje u TeXXu 0dIK S0ecTi.

Kbyune peun: lanextun-3, COVID-19, CCR5, Texxnna donectu

UcrpaxuBame je puHaHCHUpaHO cpeacTBUMA: IpojekTa PoHia 3a Hayky Perydmu-
ke Cpduje (CIBIRDS), mpojekta MuHMCTapCcTBa IPOCBETE, HAyKe U TEXHOIOUIKOT pa-
3Boja (175069), dunarepanHor mpojekTa ca HapogHoM penydnukoM Knnom (06/2018).
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GALECTIN-3 AS AN IMPORTANT
PROGNOSTIC MARKER IN COVID-19
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ABSTRACT

Galectin-3 is multifunctional protein and plays important roles in regulation of the
inflammatory response, infection and fibrosis. Increased level of Gal-3 was detected
in severe forms of COVID-19. The goal of study was to determine the association of
Gal-3 and specificity of the immune response, clinical, biochemical, and radiographic
findings with COVID-19 severity. The study enrolled 280 COVID-19 patients who were
classified according to disease severity into mild, moderate, severe and critical group.
Cytokines, clinical, biochemical, radiographic data and peripheral blood immune cell
make up were analyzed. Clinical outcomes, laboratory findings and Chest X-rays lung
findings reached statistically significant difference between defined groups. Patients in
critical group had significantly higher serum level of Galectin-3, Interleukin-1p, tumor
necrosis factor a, Interleukin-12 and Interleukin-10 compared to the patients in less
severe stages of disease. Strong positive correlation was detected between Galectin-3
and Interleukin 1P, moderate positive correlation between Galectin-3 and TNF-a and
IL-12, moderate negative correlation between Gal-3 and IL-10/IL-1p and IL-10/TNF-a.
Moderate positive correlation was detected between Gal-3 and urea, D dimer CXR
findings. Strong negative correlation was noted between Gal-3 and p0,, Sa0, and mod-
erate negative correlation between Gal-3 and lymphocyte and monocyte percentage. In
the peripheral blood of patients with more severe stages of COVID-19 we detected sig-
nificantly increased percentages of CD56 CD3"TNF-a'T cells and CD56 CD3*Gal-3*T
cells and increased expression of CCR5 in PBMCs. Our results predict Galectin-3 as
an important marker for critical stage of COVID-19. Higher expression of Galectin-3,
TNF-a and CCR5 on T cells implicate on promoting inflammation and more severe
form of disease.

Key words: galectin-3, COVID-19, CCRS5, disease severity
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opment (175069), project with PR China (06/2018).
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CAJKETAK

Butamun C cMamyje pacT pasnnMunTUX TYMOPa, in vitro U in vivo ¥ TIOACTIYE aHTU-
TYMOPCKM UMYHCKM ofiroBop. OcuM jenHe in vitro CTyauje cClipoBefieHe Ha TMHUjU Xy-
MaHOT OpaHoT ckBamolenynapHor KapiyHoMa (OCLIK), CAL-27, y k0joj je mokaszaHo
ma ButamuH C MHAYKIjoM GopMupama peakKTUBHUX jefiibebha KUCeOHNKa yOuja oBe
henuje n ma cmamyje pact kceHorpancmnantara CAL-27 hennja kon umyHomeduim-
jeHTHUX MMIIeBa, HeMa HMKAKBMX ITOJaTaka O MoryheM aHTUTYMOPCKOM JIe/IOBamby
ButamyHa C y OCLK. Llnm oBe cTyauje je McnuTUBambe MOTEHIMjaTHOT TePannjcKOT
edexta BuramuHa Cy mogeny OCLK nsassanom xop BALB/c >xeHKM opanHOM Npu-
MEHOM 4-HUTPOXMHOINH-1-0Kcupa, 20 Hefeba. EKcriepyMeHTanHe rpylie Cy npuMarse
BuTaMuH C, MHTpallepMOTeHa/IHO CBAaKM JJaH Y TOKY 4eTUpU Hefiebe 1 To off, 20. Heflerbe
OfJ II0Y€eTKA IIPYMEHE 4-HUTPOXMHOMNH-1-0KCI/Ia; a IUCIUIATUHY TPY IIyTa HEJE/bHO Y
TOKY Te 4eTVpy Hefiesbe. JlodujeHn pesynratu ykasyjy ga BuTamuH C IpUMEEH Te-
panmjcKy 3HayajHO cMamyje dpoj TYMOpCKUX Jesuja 1o jesuky. Takohe Buramuu C
IIpUMebeH Y KOMOVHALMj I ca IVCIUIATVHOM T0jadyaBa aHTUTYMOPCKY epekaT LucIia-
tuHe. Meby rpynama Hema pasnuke y npouenty CD3+ mumdornura Mehy MoHOHYK TE-
apHuM henujama M30/10BaHNM U3 je3VKa aHAIM3UPAHNUX IPOTOYHOM LMTOMETPUjOM,
anu je y rpymnama MulleBa TpeTrpaHux ButamuuoM C 3HayajHo Behu mporjenatr CD3+
nuMdornuTa Koju ekcripumupajy naxuduropae monekyne CTLA-4 u PD1 y nopehewy
ca KOHTPOJIHOM TPYIIOM ¥ IPYIIOM MMILIEBA KOja je IpuMasia caMo LucIuiatuny. IIpome-
Hat CD45-PDL1+ henuja je 3Ha4ajHO Mamby y rpylaMa MuIlleBa TePTUPAHNX BUTAMMU-
HoM C. [Tporenar NK u NKT hennja je sHauajHo Behu y rpynama muieBa Koju HUCY
TpeTpany ButammuHoM C, aju je IpoIieHaT OBUX hennja Koju eKCIpuMupajy Mapkep
IIUTOTKCMYHOCTY, NepdOopuH, 3Ha4ajHO Behn y rpymaMa MuineBa TpeTHpaHMX BUTA-
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muHoM C. [Tponienatr CD11b+ henmja je Behm y rpynama muieBa Koje HUCY IIpuMarie
ButamuH C u Hajehn npouenat opux hemmja (Bume ox 85%) excripuMupa MapKep
anrepHatuBHe aktuBanuje CD206, anu je mpoleHaT KIacMYHO akTUBMpaHux hemuja
(CD86+) y okBupy CD11b+ nomynaumje 3Ha4ajHO Behm y rpymama MuiieBa TpeTupa-
HUX BuTaMyHoM C. Y jesumyma MuireBa TpeTupaHux ButaMmHoM C 3adenexeH je u
3HAYajHO MambJi IIPOLIeHaT peryraropHux T mumdornura.

Pesynratu oBe cTymuje ykasyjy ga ButamMuH C CTUMYyIanyjoM aHTUTYMOPCKOT
JVIMYHCKOT O[ITOBOpa yTUYe Ha cMamemwe pacta 1 nporpecuje OCLIK.

Kipyune peun: Buramun C, OCIIK, jesuk, aHTUTyMOpCKa UMYHOCT
UctpaxkuBame je puHaHCHpPaHO cpeacTBMMA: MIHICTapCTBa IPOCBETe, HayKe I
TeXHOJIOMKOT pa3Boja Penydmuke Cpduje (OV1175069), dunatepaiHuM IPOjeKTOM ca

HP Kunowm (06/2018) u cpencrBuma PakynTera MEAUIVHCKIX HayKa YHMBEP3UTETA ¥
Kparyjesuy (JP 18/19 n JP 19/19).
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VITAMIN C APPLIED THERAPEUTICALLY REDUCES
THE PROGRESSION OF ORAL SQUAMOUS
CELL CARCINOMA IN MICE
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Dimitrijevi¢'?, Bojana Stojanovi¢™*, Zeljko Todorovi¢'®, Neboj$a Arsenijevi¢', Marija Milovanovié',
Aleksandar Arsenijevi¢', Jelena Milovanovi¢'¢

!Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences,
University of Kragujevac
2Department of Pharmacy, Faculty of Medical Sciences, University of Kragujevac
*Department of Medical Statistics and Informatics
‘Department of Pathological Physiology, Faculty of Medical Sciences, University of Kragujevac
*Department of Internal Medicine, Faculty of Medical Sciences, University of Kragujevac
*Department of Histology and Embryology, Faculty of Medical Sciences, University of Kragujevac

ABSTRACT

Vitamin C reduces the growth of various tumors, in vitro and in vivo, and stimulates
the antitumor immune response. Except the results of one in vitro study in human oral
squamous cell carcinoma (OSCC), CAL-27, showing that vitamin C by inducing the
formation of reactive oxygen species kills these cells and reduces the growth of CAL-27
xenografts in immunodeficient mice, there are no data on the possible antitumor activ-
ity of vitamin C in OSCC. The aim of this study was to investigate the potential thera-
peutic effect of vitamin C in an OSCC induced in BALB/c female mice by oral admin-
istration of 4-nitroquinoline-1-oxide for 20 weeks. The experimental groups received
vitamin C intraperitoneally every day for four weeks from the 20" week of the exper-
iment and other group in the same time received cisplatin three times per week. The
obtained results indicate that vitamin C applied therapeutically significantly reduces the
number of tumor lesions per tongue. Vitamin C, used in combination with cisplatin,
also enhances the antitumor effect of cisplatin. There was no difference in the percent-
age of CD3+ lymphocytes in mononuclear cells isolated from the tongue and analyzed
by flow cytometry, but in the groups of mice treated with vitamin C the percentage of
CD3+ lymphocytes expressing CTLA-4 and PD1 inhibitory molecules was significantly
higher compared to control and cisplatin groups. The percentage of CD45-PDL1+ cells
was significantly lower in the groups of mice treated with vitamin C. The percentage
of NK and NKT cells was significantly higher in control and cisplatin groups, but the
percentage of these cells expressing the cytotoxicity marker, perforin, was significantly
higher in the groups of mice treated with vitamin C. The percentage of CD11b+ cells
is higher in groups of mice that did not receive vitamin C with the highest percentage
of these cells (more than 85%) expressing the marker of alternative activation CD206,

110 First Serbian Molecular Medicine Congress, Foca, june 16-18. 2022.



but the percentage of classically activated cells (CD86+) within CD11b+ population is
significantly higher in groups of mice treated with vitamin C. A significantly lower per-
centage of regulatory T lymphocytes were observed in the tongues of mice treated with
vitamin C. The results of this study indicate that vitamin C stimulates the antitumor
immune response and reduces the growth and progression of OSCC.

Key words: Vitamin C, OSCC, tongue, antitumor immunity
Funding: The research was funded by the Ministry of Education, Science and Tech-
nological Development of the Republic of Serbia (O1175069) and bilateral project with

the People’s Republic of China (06/2018) and the Faculty of Medical Sciences of the
University of Kragujevac (JP 18/19, JP 19/19, MP 01/19 and MP 2/19).
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IIOBE3AHOCT IIO/IMMOP®V3MA I'EHA 3A
MATPUKCHY METAJIOIIPOTEMHA3Y 9 CA
MYITUIUVIM PEHECUJAMA TMTHI'MIBE

Hepna Ilepynosuh’, Mua Pakuh? Haramra Ilejunh’, Cama Yaxuh'

'Crtomattionowxu daxyniieis, Yuusepsuiiiet y beoipagy, beoipag, Cpduja
’ETED, University Complutense of Madrid, Madrid, Spain

CAJKETAK

YBop: Peniecuje rmHIMBe MpeCTaB/bajy HAajpacpOCTpambEHN]jy 1 HAjKOMITTIEKCHU)Y MY -
KOTVMHTUBA/IHY aHOManyjy. [lo3HaBame dakTopa prsnka Koju HOMPUHOCE AeCTPYKLUjI
MeKIX NTapOJIJOHTA/THUX TKMBA je Off M3y3eTHOT 3Hauyaja y Tepanujyu 1 IpOTrHO3M OBe aHO-
Masuje. Meby runruBamHnM penecrjama crienuany GopMmy U ca TepanmjcKor acmekTa
IIpaBU U3a30B IIpeNCTaB/bajy MynTuIUte perecuje ruaruse (MPT). Liwe: oBe crynmje je
duo fa ce ucnmTa fja MM MOCTOjM MOBE3AHOCT MOMMMOPGM3Ma jefHOT HYK/IEOTHa Ha
nosumuju -1562 (C>T), y IpOMOTOPCKOM peTMOHY IeHa 32 MaTPUKCHY METaJIOIpOTe-
nHasy 9 (MMII9) ca mynTunamM perecujama rmHIMBe Kofi Miahux ofgpacinx ocoda y
nonynauuju Perrydmuke Cpduje. Matepujan u Metoge: Y cTyaujy je dumo ykpydeHo 161
CHCTEMCKMX 3[ipaBuX ucnmranmka: 60 manmjenara ca MPI' u 101 ncnuranuk ca sgpa-
BUM IIapOIOHTATHUM TKUBUMa. [eHoTuNM3a1Mja je M3BpIleHa IPMMEHOM MeTOfie peak-
/ija JIaH4YaHe Mo/IMMepase/pecTpUKIMOHA aHa/mm3a Ha reHoMckoj THK msonosanoj us
Opmca dykanHe cry3okoxe ucnuTaHuKa. EBamyanuja crama IMapOfOHTATHUX TKUBA U
HIBOA OpaJIHe XUTVjeHe M3BeieHa je MepermeM clefilehux KIMHNYKKX ITapamMeTapa: Bep-
TUKa/He IuMeH3nje penecuje (BJIP), mupune kepatnansosanor Tkmsa (CKI), nydnne
corpupama ([JC), anBoa mpumnojHor enurena (HITE) n mmak nagexca (ITN). Pesynrarn:
PesynTaru cy nokasanm CTaTUCTUYKU 3HAYajHy Pas/IMKy y y4ecTa/OCTU FeHOTUIIOBA 32
-1562C/T nommmopdusam y reny 3a MMII9 u anena kox nanyjenrta ca MPI' u ncninra-
HIIKA Ca 37IpaBMM [IapOJOHTATHIM TKUBMMA. YdecTanocT reHotuma CT (xeTeposuror 3a
nonmMopgu3am) je CTaTUCTUYKM 3Ha4ajHO duta Beha kop manmjenara ca MPT' y ogrOCy
Ha KOHTPOJIHY IPyIly 1 Hocuony T ajerna cy MManm anpoKCMMaTUBHO 3 myTa Behu pu-
3MK 33 HaCTaHAK MYITUIUIMX penecuja ruHruBe.Kop maumjenara ca CT renorumnom cy
CTATUCTUYKY 3Ha4ajHO Behe d1yte BpeTHOCTY KIMHIYKYIX [TAPOIOHTATHUX NTapaMeTapa
- BIP n HIIE (moxasarespa gecTpyKiuje TKIBa) y OfHOCY Ha nanujeHte ca CC reHOTH-
noM. 3axbyyak: [lodujenn pesynratu ynyhyjy Ha sax/py4ak ga ce MMII9 -1562 C>T mo-
mMopdu3aM MOXKe IIPeICTaBUTY Kao IOTeHIjaTHy (aKTOp pUsNKa 1 Jodap KaHANAAT
3a IIPeANKTUBHY dMIOMapKep Y HACTAaHKY MY/ITUIUINX peliecrja.
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ASSOCIATION OF MATRIX METALLOPROTEINASE 9
POLYMORPHISM AND MULTIPLE GINGIVAL
RECESSIONS

Neda Perunovic', Mia Rakic?, Natasa Pejcic', Sasa Cakic'

!School of Dental Medicine, University of Belgrade, Belgrade, Serbia
*ETEP, University Complutense of Madrid, Madrid, Spain

ABSTRACT

Introduction: Gingival recession represent the most common and complex mucogin-
gival anomaly. Knowledge of risk factors that contribute to the destruction of soft per-
iodontal tissue is of great importance in the treatment and prognosis of this anomaly.
Among gingival recessions, multiple gingival recessions (MRGs) represents specific
form and a therapeutic challenge. Objectives: To investigate the potential association of
the single nucleotide polymorphisms in the promoter region at the position-1562 of the
gene coding matrix metalloproteinase- 9 (MMP-9) in young Serbian patients suffering
multiple recessions. Material and methods: The study included 161 systemically healthy
subjects fulfilling study requests, amongst them 60 with multiple gingival recession
(MGR) and 101 with healthy periodontal tissues. The polymorphisms were investigated
using polymerase chain reaction in the samples of buccal swabs.The clinical measure-
ments were performed in all subjects including: vertical recession depth (VRD), width
of the keratinized tissue (WKT), probing depth (PD), clinical attachment level (CAL)
and plaque accumulation index (PI). Results: The results showed a statistically signit-
icant difference in the frequency of genotypes for the -1562C/T polymorphism in the
MMP?9 gene and alleles in patients with MRG and subjects with healthy periodontal tis-
sues. Heterozygotes (CT) were significantly more frequent in the MGRs group than in
the control group and carriers of the T allele had an approximately threefold increase of
MGRs risk. Patients with the CT genotype exhibited significantly higher values of clin-
ical periodontal parameters VRD and CAL (indicators of tissue destruction) than pa-
tients with the CC genotype. Conclusion: The -1562 C>T SNP in the promoter region
of MMP-9 appears to be a risk factor for MGR development and a potential predictor of
more severe clinical phenotype.

Key words: multiple gingival recessions, MMP-9, polymorphisms
The paper is published: Neda Perunovic, Mia Rakic, Sasa Jankovic, Zoran Aleksic,
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EKCIIPECUJA IL-1B Y TKUBY IIOCTE/bMIIE
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TATEKTHA-3
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CAJKETAK

[Tpoundnamanmjcke ynore rajeKTMHOM-3 MHAYKoBaHe akTuBanyje NLRP3 undna-
Ma3oMa U nocnenyyHe npopgykuuje IL-1P cy onmmcane y HeKOINKO aKyTHUX M XPOHWY-
HUX MHIamManujckux odombema. Mehytum, excripecnja ranexktuna-3 u NLRP3 y TkuBy
IOCTe/bUIIE je MCIUTHBAHA y BPJIO MAJIO CTY[Uja, Ca PasIMYUTUM Y Pe3y/ITaTUMa, 0K
IBJIX0BA VHTepaKIyja y npouecuma nperepmuHckor (IITII) n repmunckor mopobaja
(TTI), xao 1 wuxoBa Kopenanyja ca IL-1f, INTOKMHOM KOju MMa Ba>KHY Y/IOTY TOKOM
nopobaja, jour yBek Huje ucrimtuBaHa. Llnp oBe cTyamje je 1o aHanM3MpaTy eKcrpe-
cnjy npoteuna ranektuHa-3, NLRP3 u IL-1P y geuuayn, yynnuiiama u maofoBUM OBOj-
IVIMA, Kao 11 BIXOBY Mel)ycodHy Kopemanyjy v Kopenanyjy ca KIMHNYKIM apaMeTpu-
ma nadnamanuje y IITIT n TII. Cryauja je odyxBatuna 43 >keHe ca IpeTePMUHCKUM
nopobajem (recranujcka crapoct 25.0-36.6) ¥ XMCTONOUIKAM XOPMOAMHUOHUTIICOM
(ITTTI) u KOHTPONMHY IpyIy, 22 )KeHe ca TePMUHCKUM TopohajeM (recTanmjcka cTapoct
37.0-41.6) de3 xmcronomkor xopuoamanonutrca (TII). AHanu3a TKUBHUX Ipeceka
0d0jeHnx aHTU- raneKTuH-3, - NLRP3 n -IL-1P anTntenuma je BpiieHa off CTpaHe TpU
He3aBMCHa ucTpaxusadya. HuBo excripecuje rajnekrnna-3 u IL-1f je duo 3Havajuo Behn
(p<0.001) y geunpnyu, uyynuuama u wiogosum osojunma y I[TTII rpynu y nopehemwy ca
TII rpynom, fok Huje duo pasnuke y ekcupecuju NLRP3. [lajpom anannsom yTBphe-
HO je Ia He 1mocToju Kopenanuja y ekcripecuju NLRP3 u ranektnna-3 un IL-1B, anmu ga
H0CTOju Kopenanuja nsMeby ekcrpecuje ranektuHa-3 u excrpecuje IL-1P y nenupyn
(R=0,401; p=0,008), yynumama (R=0,301; p=0,042), u wiogoBum oBojurma (R=0,428;
p=0,002), y ode rpyme, [TTII u TII. Takobe, excripecuja ranexrnna-3 u IL-13 y nenupyn
Yl IJIOIOBYUIM OBOjI[MMa je O1jIa y Kopenanuju ca napaMmeTpuma nHdmamanyje u3 KpBu
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Majke 1 peTanHe KpBu (C-peakTMBHMU POTeNH, Opoj neykonuTta u ¢pudpuHoreH). Jaka
Kopernanyja ekcupecuje rajektnHa-3 u IL-1B y TkuBy nocrepunie u peTagmHUM TKUBU-
Ma TOKOM Iopobaja ykasyje fja raJleKTUH-3 MO>Ke Y4eCTBOBATY Y perynanuju uHda-
MalMjCKUX Ipoleca y mocte/buiy, sosopehn no crapama IL-10, nuroknHa Koju urpa
IJIaBHY YJIOTY Y IIP€TePMUHCKOM ¥ TEPMUHCKOM IIOpObajy.

Kibyune peun: IL-10, ranexTun-3, kopenaiuja, mopobaj
VcrpaxuBame je pUHAHCHPAHO CpefcTBUMA: MIUHICTapCTBA IPOCBETe, HayKe U

TeXHOJIOLKOT pa3Boja Perrydnuke Cpouje (ON175069) n @axynreTa MeUIIHCKNX Ha-
yka, YauBepsutera y Kparyjesny (JII 04/21).
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ABSTRACT

Pro-inflammatory roles of Gal-3 induced activation of NLRP3 inflammasome and
consecutive production of IL-1P have been described in several acute and chronic
inflammatory diseases. However, expression of Gal-3 and NLRP3 in placental tissue
were studied in only few studies with varied results, but their interactions in processes
of preterm birth (PTB) and term birth (TB) and their correlation with IL-1p, cytokine
that plays important roles during labor, were not explored. The aim of this study
was to analyze protein expression of Gal-3, NLRP3, and IL-1P in decidua, villi,
and fetal membranes, and to analyze their mutual correlation and correlation with
clinical parameters of inflammation in PTB and TB. The study included 43 women
with preterm birth (gestational age of 25.0-36.6) and histological chorioamnionitis
(PTB) and control subjects, 22 women with term birth (gestational age of 37.0-41.6)
without histological chorioamnionitis (TB). Analysis of tissue sections stained with
anti- Gal-3, -NLRP3, and -IL-1p antibodies was assessed by three independent
investigators. Expression level of Gal-3 and IL-1P was significantly higher (p<0.001)
in decidua, villi and fetal membranes in PTB group compared to TB group, while
there was no difference in the expression of NLRP3. Further analyzis revealed no
correlation between protein expression of NLRP3 and expression of Gal-3 and IL-1p,
but there was correlation between expression of Gal-3 and IL-1f in decidua (R=0,401;
p=0,008), villi (R=0,301; p=0,042), and fetal membranes (R=0,428; p=0,002) in
both groups, PTB and TB. Also expression of Gal-3 and IL-1P in decidua and fetal
membranes was in correlation with parameters of inflammation in maternal and fetal
blood (C-reactive protein, leukocyte number and fibrinogen). The strong correlation
between expression of Gal-3 and IL-1p in placental and fetal tissues during labor
indicates that Gal-3 may participate in the regulation of the inflammatory processes
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in placenta leading to production of IL-1p, cytokine that plays the main role in both
term and preterm birth.

Key words: IL-1p, Galectin-3, correlation, labor
Funding: The research was funded by the Ministry of Education, Science and

Technological Development of the Republic of Serbia (ON175069) and the Faculty of
Medical Sciences of the University of Kragujevac (JP 04/21).
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OJHK ITPOOUINCAIBE Y NCTPKUBAIBVIMA PAKA -
ONJATHOCTNYKHN N ITPOTHOCTNUYKHN 3HAYA]

Huxkona Tanuh', Hacra Tauuh?

"Yuueepsuitieiti y beoipagy, Mncitiutiiyiti 3a Suonowika uciipaxusarea ,Cunuwa Ciianxosuh,
Wnctmuitiyini og HayuonanHoi 3nauaja 3a Peiiydénuxy Cpdujy, beoipag, Peitydnuxa Cpduja
*Yuueepsutieisi y beoipagy, Mnciiuitiyi 3a HykneapHe HayKe ,Bunua,
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CAJKETAK

Kan1neporenesa je BuiecTenieHM Ipoliec, IOC/IeANIIa aKyMynanunje myTanuja. Kaxko
je cToma CIIOHTAaHUX MyTaliija Y XyMaHuM henmjama sHaTHO HVDKa Off BETMKOT dpoja
MyTalyja youeHux y henmjama paxa, Iorm4Ha je mpeTIIoCTaBKa jja Cy TyMopcke hennje
mMaHndecranyja mytarop ¢enornmna. Myratop ¢peHOTHIL, KOjU je TOC/IeNIIa TeHOMCKe
HecTadM/IIHOCTH, 0O3Ha4YaBa MoBehaHy cToIly MyTalmje Koja ce jaB/ba Y HeOIIaCTUYHUM
henujama. Vinpykiuja mytatop deHOTHIIA, TeHOMCKE HECTaOMTHOCTH, je KJbYYHU paHu
porabaj y mporjecy KapuyuHoreHese Koju omoryhasa mHuipanoj henuju fa eBonynpa
y kaHuep henujy moctuszamwem Beher nponudepaTBHOT KamalyuTeTa ¥ reHeTCKe IIa-
CTUYHOCTH, KOja MOXKe IIpeBasyiy MMYHOIOLIKY OAroBOp foMahiHa, ToKan1u3oBaHa
TOKCMYHA OKpPYXXema ) CyOONTMMATHO CHadfeBame MUKPOHYTpUjeHTUMA. VImeHTn-
¢dbukoBaHa Cy TpuU pasnmM4mUTa OONMKA TeHOMCKe HeCTadMIHOCTU, MUKPOCATENTUTCKA
Hectadunnoct (MIH), xpomosomcka Hectadunnoct (LIVIH) u HectadumHOCT jemHOT
Hykneotuaa (CHI). 3a ogpehuBame Tepanyjckor IpoTOKoIa 1 UCXOf dOIeCT off CY-
IITMHCKOT je 3Hayaja Koju OO/IMK HeCTadMTHOCTY je IPUCYTaH Y HeoIUlaCTUIHUM he-
nujama. [la M mOCTOju HA4YMH [ja ce, Y jeAHOM KOpPaKy ca PelaTMBHO jefHOCTaBHOM
IIPOLIEAYPOM U IO PeIaTVBHO HYICKO] LIEHM, YTBPAY OO/IMK VI ISMEpY CTeIleH TeHOMCKe
HeCTadMITHOCTH?

Ila, taH4aHa peakiyja nmonumepase ca apdurpapuum npajmepuma (AIT-ITIIIP) je me-
topa [IHK dunrepnpunra (otmcka npctujy) 3acHoBaHa Ha MOIM(PUKOBAHOj BapyjaHTH
[111Pa koja ce M3BOAM ca MPOU3BOJ/BPHO M3adpaHNM aMIIMMepUMa 3a KO-aMITIN(UKa-
nujy Bumrectpykux u HesaByucHux JJHK cexBeHIu noy ycnosuma cMamweHe crieniugud-
HOCTU Xudpuausalje TOKOM NpBUX Lukiayca. Kpajwu pesyarar oBako gusajHupaHe
peakiyje je reHepucame crieruduanor JHK npodmnna, Henpucrpacna npupopa AIl-
[TIIP npodunucamwa omoryhaBa CKpMHMHT aHOHMMHUX PErOHa reHoMa de3 MKaKBOr
IIPETXO/[HOT 3HaIba O HeT0BOj CTPYKTYPH U IIpy>ka MHPOpMaIVje O IBe pas/IndnTe Bp-
cte npomena Ha J[JHK monexyny. OBe mpoMeHe IpeficTaB/bajy aKyMy/Ialijy MyTaluja
y IHK cexBenuama (kBanurarusHe mpomene — MVIH denortumn) xoje ce manndectyjy
Kao IIPOMeHe IMOKPeT/bUBOCTI y 0dpacIly TpaKa, JOK Cy aMIUIM(UKAIIVje VI fieTierjyje
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nocrojeher xpomosomckor Marepujana (kBantutarubHe npomerne — [IVH denorum)
BUJ/bUBE Ka0O M3MEEeH) NHTEH3UTETH TpakKa y gatoM odpacuy. My cMO IpUMeHUIN
ATI-TIIIP npodunucame 3a upeHTH(PUKOBaE 1 Mepebe CTelleHa FTeHOMCKe HeCTaduI-
HOCTM Y y30pLiMMa IaljijeHata ca HecUTHONeMMjcKUM KapIuHoMoM Iutyha, aHara-
CTUYHUM aCTPOLMTOMOM, ITIMOdIACTOMOM MYNTH(OpMe, KapIITHOMOM CKBAaMO3HUX
henmja r1aBe u Bpara U HBUXOBUM IIPeMaJUTHUM Jle3ujaMa jeyKorlakujama. Ha kpa-
jy> MAEHTUPUKOBAIM CMO HEKe je[lUHCTBEHe TeHeTHYKe IIPOMeHe Koje HUKaja paHuje
HIICY O1Ie TTOBe3aHe ca OBUM TUIIOBMMA KaHIlepa.

Kbyune peun: [IHK npodunucame, renomcka Hectaduinnoct, AIT-TIIP

VctpaxknBame je puHaHCHpaHO cpeacTBMMa: MIHICTApCTBO IIPOCBETE, HayKe I
TEXHOJIOLIKOT pa3Boja, eBUAeHIMoH Opoj 451-03-68/2022-14/ 200007.
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DNA PROFILING IN CANCER RESEARCH -
DIAGNOSTIC AND PROGNOSTIC VALUE

Nikola Tani¢!, Nasta Tani¢?

'Institute for Biological Research “Sinisa Stankovi¢”, National Institute of Republic of Serbia, University of
Belgrade, 11000 Belgrade, Republic of Republic of Serbia
2Institute of Nuclear Sciences “Vinéa”, National Institute of Republic of Serbia, University of Belgrade,
11000 Belgrade, Serbia

ABSTRACT

Cancer development is a multistage process that results from an accumulation of
mutations. Since spontaneous mutation rates in human cells are considerably lower
than the large number of mutations observed in cancer cells, cancer cells must be
a manifestation of mutator phenotype. The mutator phenotype, also referred to as
genomic instability, designates the increased mutation rate that occurs in neoplastic
cells. The induction of genomic instability phenotype is emerging to be a crucial
early event in carcinogenesis that enables an initiated cell to evolve into a cancer cell
by achieving a greater proliferative capacity and genetic plasticity, which can over-
come host immunological resistance, localized toxic environments and a subopti-
mal supply of micronutrients. Three distinct forms of genomic instability have been
identified, microsatellite instability (MIN), chromosomal instability (CIN) and sin-
gle nucleotide instability (SNI). It is of great importance for the determination of
therapy and for therapy outcome, which form of instability is present in cancer
cells. Is there are a way to determine the form of instability and measure it in rela-
tively simple one step procedure and at low cost? Yes, AP-PCR is a PCR-based DNA
fingerprinting method for DNA profiling that utilizes arbitrarily chosen primers to
co-amplify multiple and independent sequences under low stringency conditions
during the first cycles. The unbiased nature of AP-PCR profiling allows for the
screening of anonymous regions of a genome without any prior knowledge of its
structure and provides information about two distinct types of DNA alterations.
These alterations represent accumulation of changes in DNA sequence (qualitative
changes — MIN phenotype) that manifest as mobility shifts in the banding pattern
while amplifications or deletions of existing chromosomal material (quantitative
changes - CIN phenotype) are evident as altered band intensities in the banding
pattern. We applied AP-PCR to measure genomic instability in samples of patients
with Non-Small Cell Lung Cancer, Anaplastic Astrocytomas, Glioblastoma Multi-
forme, Head and Neck Squamous Cell Carcinomas and their premalignant lesions
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leukoplakias. Moreover, we identified some unique genetic alterations that has nev-
er been associated with this types of cancer before.

Key words: DNA profiling, genomic instability, AP-PCR

Funding: Ministry of Education, Science and Technological Developmen of Republic
of Serbiat, Contract No: 451-03-68/2022-14/ 200007
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CAJKETAK

Xematutnc C BupycHa undexnuja (HCV), jenan on Hajuenrthux yspoka donectu je-
Tpe, YecTa je KOMIUIMKaI[yja KOJ [aljyjeHaTa ca TepMUHAITHOM OyOpe>KHOM MHCYDUIu-
jennujoMm (eHr. end-stage renal disease, ESRD). ESRD ce neduHuie kao cMameHa 1710-
MepynapHa ¢uiaTpannja, a Takobe je mpahena u nopemehenoM QyHKIMjOM MMYHCKOT
cucreMa. [anekTuH-3 je IEKTMH KOjU HOBe3yje [-raakTosnpe, YK/by4eH y pasindiu-
Te OMOJIOIIKe Ipoliece, YK/bY4yjyhn maToreHesy xpoHudne 6yopexxHe 6onectu. 1nmp
Hallle CTyauje je 6uo ma ce ucnura Texuna 6onectu kog ESRD* HCV* manujenara un
aHa/IM3MPajy cepyMcKe KOHLleHTpauuje uutoknHa; AuT- HCV a"THuTeNa; 1 ranexTu-
Ha-3. Takobe, mokymanu cMo fa ofpeuMo NOTeHIMjANTHY Kopenanujy nsMmeby HuBoa
rajekTuHa-3 u nmapamerapa texxune 6onectu ALT u AST. Hamm pesynraru nmokasyjy
cmamwene HuBoe ALT u AST (p = 0.00), mto ykasyje Ha Mamwe omreheme jeTpe Koz
ESRD* HCV* manujenara y ognocy Ha HCV* naumjenare. [ToBehana xoHeHTpanmja
IL-6 (p = 0.03) mMnuiupa XenarornpoTeKTUBHY yiory IL -6 Kox oBMX maryjeHara.
Taxobe, HuBo ranextuHa-3 (p = 0.00) y cepymy ESRD* HCV* nmanmjenara Behnu je Hero
xox HCV* naumjenara. OBy mpoMeHy ,,IIpaTu" HeraTMBHA Kopenaiuja n3Mmeby raaek-
tuHa-3 1 AST-a u ALT-a (p = 0.029; p = 0.033). IIpucyctBo noBehanmx cucTeMcKmux
BpegHocTy 1L-6 u Gal-3 kog ESRD* HCV* nmanujenara Mo>ke OMTYU KOMIIEH3aTOPHU
MeXaHM3aM Jia ce 30erHy i orpannde TeKyhu mpomHgraManmjcKy Iporecy 1 ia ce
cynpuMmupa XpoHn4Ha nHdamanmja, mro ykasyje Ha HoBe acnekre HCV nudekunje
Koy manyjenara ca ESRD.
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Kbyune peun: xenarntic C BupycHa vHbeKIyja, TepMyHaIHa OyOpeyKHa MHCYpUIjeHIja,
aHTY-BUPYCHU UMYHCKY OATOBOP, IIUTOKNHMY, FalTeKTuH-3, sST2
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ABSTRACT

Hepatitis C virus infection (HCV), one of the greatest causes of liver disease, is a fre-
quent complication in patients with end-stage renal disease (ESRD) on dialysis. ESRD is
defined as decreased glomerular filtration and also accompanied by impaired function
of the immune system. Galectin-3 is a $-galactoside-binding lectin, involved in various
biological processes including pathogenesis of chronic renal disease. The aim of our
study was to estimate disease severity in ESRD HCV+ patients and analyze the serum
concentrations of cytokines; anti-HCV antibodies; and galectin-3. Also, we attempted
to determine potential correlation between galectin-3 level and parameters of disease
severity ALT and AST. Our results showed decreased levels of ALT and AST (p = 0 00),
demonstrating less liver destruction in ESRD HCV+ patients in comparison to HCV+
patients. Increased levels of IL-6 (p = 0 03) implicate a hepatoprotective role of IL-6 in
these patients. Also, level of galectin-3 (p = 0 00)

in the serum of ESRD HCV+ patients was higher than that of HCV+ patients. This
alteration was accompanied with negative correlation between galectin-3 and AST and
ALT, respectively (p = 0 029; p = 0 033). The presence of increased systemic levels of IL-6
and Gal-3 in ESRD HCV+ patients may be an attempt to counteract or limit ongoing
proinflammatory processes and to downregulate chronic inflammation, suggesting the
new aspects of HCV infection in ESRD patients.

Key words: HCV infection, end stage renal disease, antiviral immune response, cy-
tokines, galectin-3, sST2
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AHTUTYMOPCKA CBOJCTBA EKCTPAKTA
LCHEMILLA VULGARIS AGG.
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CAJKETAK

Alchemilla vulgaris je nodpo mo3HaTa y TpagMLMOHAIHOj MELUIVIHM, IIOCeOHO 3a
Jlederbe TMHEKOIOUIKNX Teroda Kof KeHa. HeKonmKo eTHOMEeIMIMHCKMX CTyAuja 3a
TepuTopujy bankana omnucyje dmaroTBopHa fiejcTBa oOBe OM/bKe MPOTUB PasINMIUTIX
IIATO/IOUIKVX CTalba MONYT HEeIUIONHOCTM, AMCMEHOpeje, LUCTa, Teroda y MeHoIaysu
1 eHgoMeTprose. LIyp Hamer ucrpaxuBama 010 je ja ce yTBpJie aHTUTYMOPCKaA CBOj-
CTBa €TaHONHOT eKcTpakTa Alchemilla vulgaris agg. Ha henujckoj muHUju TYMOpa Hojke
4T1 in vitro. TpetmMaH exctpaktoM Alchemilla vulgaris agg. y Tpajamy oxn 72 cata je
cmamuo Bujadunuret 4T1 hennja Ha no3HO-3aBMcaH HaunH. CMamembe BMjadMIHO-
ctu npaheHo je rydutkom nponudeparuBHor noreHnyjaa hennja. Ilopex Tora, oppe-
henn npouenar 4T1 henuja moaserao je mporpamupanoj henmjckoj cMpTH MO3HATOj
Kao aronro3a. JleTeKToBaHa aronrosa je mpaheHa akTMBAILMjOM Kaclada ¥ HOJZATHO
notBphena tunuynoMm Mopdonornjom Hykneyca KopuirhemeM ¢ryopeciieHTHE M-
Kpockonuje. CBEYKYITHOj aHTUTYMOPCKOj aKTUBHOCTU eKcTpakTa Alchemilla vulgaris
agg. morpuHocu 1 henmujcka cMpt ayrodarujom. [Tapanenso, MeTacTaTcKiy MOTeHIMja
oByx henmja je cmameH, 1TO je TOTBpEeHO cMambeHOM afXe3ujoM, MHBA3NjOM, MUTpa-
1ujoM 1 noteHuujanom hennja na bopmupajy konounje. CBu moMeHy T epeKTy Mory
duty y xopenanuju ca nosehaHoM IpOAYKINjOM peaKTVBHMX KVICEOHWYHMX VI a30T-
HIIX BPCTa IeTeKTOBAHOM HaKOH TpPeTMaHa. Y IIe/IHIY, ZOOUjeHN pe3y/ITaTi O Ie/loBa-
wy Alchemilla vulgaris agg. Ha henmje paka Jjojke 4iHe OBy SV/bKY BpPeJHOM MaXKibe 3a
[ajby eBayalyjy y 0d1acTu eKcriepyuMeHTalHe OHKOJIOTHje.

Kibyune peun: Alchemilla vulgaris agg., TyMOp JiojKe, MeTacTase
VcrpaxuBame je GUHAHCUPAHO CpeACTBMMa: MIHNUCTAPCTBO IPOCBeTe, HayKe U
TEXHOJIOLIKOT pa3Boja Penydnuke Cpduje dp. 451-03-9/2021-14/200007 u 3ajeqHIYKO

dbuHaHCHpame Pa3BOjHUX U UCTPAKUBAYKKX NTpojekaTa Perrydnuke Cpduje m Hapopne
Penrydnuxe Kune.
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Kragujevac, Kragujevac, Serbia

ABSTRACT

Alchemilla vulgaris is well known in traditional medicine especially for the treatment
of gynecological problems in women. Several ethnomedicinal studies for the territory
of Balkan reports its well known biological properties against many conditions such
as infertility, dysmenorrhea, cysts, menopausal complaints and endometriosis.
Concidering ethnomedicinal data on female illnesses, the aim of our study was to
determine whether ethanol extract of Alchemilla vulgaris agg. exert antitumor effect
against mouse breast cancer cells in vitro. Treatment with Alchemilla vulgaris agg. extract
decreased viability of mouse breast cancer cells (4T1) in dose-dependent manner after
72 h. The viability decrease was followed by loss of dividing potential after the treatment.
In parallel with this, certain percentage of 4T1 cells was subjected to programmed cell
death—apoptosis. Detected apoptosis was followed with caspase activation while typical
apoptotic morphology of treated cells was observed by fluorescent microscopy. Apart
from inhibited cell division and induced apoptosis, decreased cell viability was due to
triggered autophagy cell death. In parallel, diminished metastatic potential of these
cells was confirmed by abrogated adhesion, invasion, migration and decreased colony
forming potential after the treatment. All mentioned effects can be connected with
enhanced production of ROS and intracellular NO after the treatment with Alchemilla
vulgaris agg. Taken together, the effect of Alchemilla vulgaris agg. against breast cancer
cells makes this plant worthwhile for further evaluation in the field of oncology.

Key words: Alchemilla vulgaris agg., breast cancer, metastasis
Funding: Grant: Ministry of Education, Science and Technological development of

the Republic of Serbia No. 451-03-9/2021-14/200007 and joint funding of Development
and research projects of the Republic of Serbia and the People’s Republic of China.
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ANITPYN3AM HA REJINJCKOM HBOY- CEME
ITPOI'PECUJE TYMOPA U INTAT®OPMA
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CAJKETAK

CHa’kaH yTUIIaj TEXHOJIOTHUje 0desieXje je HOBe epe y MeqVIIVIHM, ajiy, Hau3IIe] IIa-
PaJOKCATHO, HUje Pe3yITNpPao CYIITUHCKIM UCKOPAKOM y pa3yMeBamby I JIe4erby Hu3a
donectu nereHepaTMBHOT MM HponudepaTuBHOT Kapakrepa. VsrpaheHna Ha oBakBoj
wraTopmu, BUCOKocHenndprIHa OHKOTepanmja ycMepeHa Ha Mamuray GeHOTUI WK
KOHCTUTYEHTe TYMOPCKOT MUKPOOKPY)XeHba Off CTPOMATHMX JIO €HTOTETHUX U MMY-
Ho-uHbunTpupajyhux hemuja, Tpedano je ga JoHece peBONTyLIMOHAPHM 3a0KpeT Y Jie-
Jery. YMeCTO TOra, HeajjeKBaTHa NOCTUMTHYha U HejacHa Kopenaumja n3Mehy mHmm-
BUJ[ya/IHOT O[ITOBOPA Ha IPUMEEHN TPEeTMaH U eKCIpeclje pe/leBaHTHIX MOJIeKYIa
y TYMOPCKOM TKMBY nofcehajy Hac fa je, 1 mopex cBUX OMOTEXHOJIOIIKIX MCKOPAaKa,
pasyMeBame IaTonoryje OoIecTy u jabe BeOMa OrPaHMYEHO, TOK je palldlambyBabe
OMOIOMIKMX CMCTeMa Ha MOJIEKy/IapHe AVIMEH3Vje 3aMaI/IiIo caryleflaBambe CMIC/IA U
¢dyHKIMOHaMTHOCTY TenuHe. OBO ce Ipe CBera OffHOCY Ha TyMOpe BJMCOKOI Ipajyca
Koje KapakTepuiie ¢ppakiyuja HucKogudepenropanux hemuja, 3HadajHa XeTePOreHOCT
hemmjcknx ¢peHoTMIOBA, arpecuBHe KapaKTepUCTUKE TYMOPCKOI MUKPOOKPY>Kerha I
BIUICOK METACTaTCKyM HOoTeHIujan. Kako HM KPUTEpUjyM HMCKe OIIIITe TOKCUYHOCTYU
KOjU je CYIITMHCKY IIPECTaB/bao U HajBaXKHU)Y MPEJHOCT MOJIEKY/IADHUX Tepanuja 1
IJIaBHJ MOTVB Y IbYIXOBOM KpeVpamy Huje 3a[JOBOJbEH, IeUetbe Ce, He PeTKO, 3aBpIIaBa
1300pOM HeCe/IeKTVBHE XeMO- WU paayo- Tepanyje. OrpaHM4eHy yCIex apecuBHUX
BIJIOBA JIeYerba KOJI Y3HAIIPEJOBA/INX MaJIMTHUTETA YCKO je IIOBe3aH Ca pPeromny/amm-
jOM TyMOpa y OATOBOPY Ha OBaKBe TpeTMaHe. [loMeHyTH edekar je M3ByKao Ha IOBp-
IIVHY cOPUCTULMPAHY KOMYHUKAIVIOHY MPeXY YHyTap TKMBa TYMOpa, OTKpuBajyhu
VHTEH3VBHe KOHTaKTe n3Meby Buranmuux n ymmpyhux henmja, xoju ce mpodunuury
Ka0 HajHXHMjU CTUMY/IYC y Ofip>KaBarby KOHTMHYUTETA KMBOTA TyMOpcKe mMace. O
MOTryhHOCTVMMa M3/IacKa 13 OBe IeT/be U HAIyIITamba 3a4apaHor Kpyra CMpTH 1 ieode
y TYMOPY, Kao ¥ IIOTeHIjary O1baka fia HOfICTAKHY IPOlieC YCIIOCTaB/bakba HoOBe O10-
JIOLIIKe paBHOTEXe U yHarpefe epeKkTe akTye/nHe Tepamnuje, duhe AUCKyTOBaHO Y OBOj
CTYAUjIL.
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ALTRUISTIC BEHAVIOR OF THE CELLS - THE SEED OF
TUMOR PROGRESSION AND NEW
TERAPEUTIC PLATFORM

Sanja Mijatovi¢, Danijela Maksimovi¢-Ivanié

Department of immunology, Institute for Biological Research “Sinisa Stankovi¢”, National Institute of the
Republic of Serbia, University of Belgrade

ABSTRACT

The impact of the technology is a hallmark of a new era in molecular medicine, but,
paradoxically, it has not resulted in improved understanding of numerous degenerative/
proliferative diseases. Built on such a platform, highly specific oncotherapy aimed at the
malignant phenotype, or constituents of the tumor microenvironment from stromal to
endothelial and immune-infiltrating cells, was supposed to bring a revolutionary turn in
treatment. Instead, inadequate achievements and unclear correlations between individ-
ual response to treatment and expression of relevant molecules in tumor tissue remind
us that, despite all biotechnological advances, understanding of disease pathology is still
very limited, while breaking down biological systems into molecular dimensions has
obscured meaning and functionality of the whole. This primarily refers to high-grade
tumors characterized by a fraction of low-differentiated cells, significant heterogeneity
of cell phenotypes and aggressive characteristics of the tumor microenvironment. As
the criterion of low general toxicity, which essentially represented the most important
advantage of molecular therapies and the main motive in their creation, is not satisfied,
the treatment often ends with the choice of non-selective chemotherapy or radiother-
apy. The limited success of aggressive treatments in advanced malignancies is closely
related to tumor repopulation in response to such treatments. This effect brought to
the surface a sophisticated communication network within the tumor tissue, revealing
intense contacts between vital and dying cells, which are profiled as the most important
stimulus in maintaining the continuity of life of the tumor mass. The possibilities of
getting out of this loop and leaving the vicious circle of death and division in the tumor,
as well as the potential of plants to stimulate the process of establishing new biological
balance and improve the effects of current therapy, will be discussed in this study.

Key words: cancer, therapy, cell death, differentiation, naturally occurring com-
pounds
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IMNTOTOKCUYHOCT KOMIIIEKCA IUTATVHE(II)
HA REJINJAMA KAPIIMMHOMA [TOJKE
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CAJKETAK

Kaprunom fojke je Hajuenrhe ujarHOCTMKOBaH KapLMHOM Koj >keHa. Ha ocHOBY
HofIaTaKa MOCTeNBbIUX JelleHNja, jolI YBeK He MOCToju epyuKacHa OHKOTepamuja Koja
MO>Ke ITOTITYHO Jla 3ayCTaBy pacT U enuMyHuIIe TyMopcke hemsje. C 003upoM Ha To,
HEOIIXOfIHA Cy MICTPaKMBama y IM/bY OTKPUBalba HOBMX TepaneyTuKa. Y 0BOj CTYAUjU
UCNIUTUBAHA je aHTUKAHI[epCKa aKTMBHOCT HOBOCHMHTETUCAHNX KOMIIIEKCa IUIaTHHe-
(II) Ha henujckum MMHMjaMa KapLyuHOMa JOjKe.

MTT TecToM je aHa/M3MpaHa HUTOTOKCMYKA AaKTMBHOCT TeCTMPAHNX KOMIUIEKCA Ha
nuHujama hennja kapryHoma ojke xymanor (MDA-MB 468) u mujer (4T1) nmopexia.
Ca nmbeM fia ce pacBeT/IN MeXaHM3aM aHTUTYMOPCKe aKTMBHOCTY KOMIIIEKCa IJTaTHe-
(I) HakoH 24-yacoBHOT TpeTMaHa henuja, IPOTOYHOM IIUTOMETPUjOM je aHaIM3MpaHa
cMpT KaHLepcKux hennja dojewem y3 momoh Annexin-a V u mponuaujym joguaa.

Meby cBuMm ncnutrBanuM Komiutekcuma, komiieke Pt2, {[Pt(L2)Cl]2-u pydz}Cl2,
(rme L2 mpencraBmpa ibn (L2= ibn), (isobutylenediamine)), je mokasao cHa)xHy 1{uTO-
TOKCUYKY aKTMBHOCT IIPOTUB KaHIepckux hennja in vitro. OBaj uuroTokcnykn ede-
KaT KoMIUIekca Pt2 Ha henmjama kapumuHoMa J1ojke XyMaHOT ¥ MUIIIjeT TOpeKIa je duo
JIO3HO- U BPEMEHCKU- 3aBUCaH. VIHTepecaHTHO, youeHo je na cy MDA-MB 468 hennje
dure ocer/puBuje Ha KomIviekce Pt2, y mopehemwy ca 4T1 hennjama nakon 72h. [logatHo,
modujeHn mopany yKasyjy fia TecTupany KoMmiieke Pt2 nmokasyje cnmady HUTOTOKCUYKY
CeIeKTUBHOCT IpeMa hennjama kapryHoma jojke u HeryMopckuM henmjama MRC-5,
anm u crmadujy TOKCUYHOCT Ha HeTYMOPCKuM henmjama y nopehemy ca ucratuHoM,
Kao KOHBEHI[MOHA/IHNM XeMuoTeparneyTukoM. Takobhe, kommiekc Pt2 je y koHIeHTpa-
tyju 10uM u 30uM no3Ho-3aBUCHO MHyKOBao anontosy MDA-MB 468 n 4T1 henuja.
OBaj mpoamnonrorcku edekar komiiekca Pt2 je duo cnmyan epexTy uncnnaTnHe.

Hodujenn Hamas ykasyje ma KkoMmiviekc Pt2 mHpyKyje amonTosy henmja kapumHoma
IOojKe IITO Cyrepuile Ha TO jia KoMiuteKc Pt2 moxke dutu odehaBajyhm xanpmpar sa
dynyha ncnutrBama y odmactu nederma KapuyHOMa JJOjKe.

Kbyune peun: xommnekcu Pt(ID), {[Pt(L2)Cl]2-pu pydz}Cl2, nutoToKcmyka akTuUB-
HOCT, KapLITHOM JIOjKe
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CYTOTOXICITY OF PLATINUM(II) COMPLEX ON
BREAST CANCER CELLS
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2Center for Molecular Medicine and Stem Cell Research,
Faculty of Medical Sciences, University of Kragujevac
3Department of Pharmacy, Faculty of Medical Sciences, University of Kragujevac
‘Department of Chemistry, Faculty of Science, University of Kragujevac

ABSTRACT

Breast cancer is the most frequently diagnosed cancer in women. Observing the re-
ports in the last decades there is no current oncotherapy which is able to completely
stop the growth and cure cancer. Taking this into consideration there is an urgent need
for the discovery of novel therapeutics. Here, we have investigated the anticancer activ-
ity of novel platinum(II) complexes against breast cancer cell lines.

The cytotoxicity of these novel complexes has been evaluated against human breast
cancer cell line (MDA-MB 468) and murine breast cancer cells (4T1) using MTT assay.
To elucidate the mechanism by which platinum(II) complexes cause tumor cell death,
we performed flow cytometric analysis of Annexin V and propidium iodide staining in
cells after 24h treatment.

Among all tested platinum(II) complexes, complex Pt2,{[Pt(L2)Cl]2-p pydz}CI2
(where L2 represents L2=ibn (isobutylenediamine)) exhibits potent cytotoxic activity
against cancer cells in vitro. The cytotoxic effect of Pt2 on human and murine breast
cancer cell viability was dose- and time- dependent. Interestingly, the human breast cell
line MDA-MB 468 was more sensitive to complex Pt2 after 72h compared to murine
breast cancer cells 4T1. In addition, obtained data has indicated that the tested com-
plex Pt2 exhibits weak cytotoxic selectivity toward breast cancer cells and MCR-5 nor-
mal cells, but less toxicity against normal cells compared to cisplatin as a conventional
chemotherapeutic agent. Furthermore, both in MDA-MB-468 and 4T1 cells, complex
Pt2 at 10pM and 30uM concentrations triggered apoptosis in a dose-dependent man-
ner. This apoptotic effect of Pt2 complex was similar to cisplatin.

Overall, these results indicate that Pt2 induces death of breast cancer cells through
apoptosis. Therefore, our results suggest that Pt2 is a promising candidate for future
investigation in the field of breast cancer research.

Key words: Pt(IT) complexes, {[Pt(L2)Cl]2-u pydz}Cl2, cytotoxic activity, breast cancer
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BATIIPOAT NCIIO/bABA MIMYHOCYIIPECBHO
HOEJCTBO ITPEKO AKTVBAILIMJE PPAR-T'Y KYIITYPU
XYMAHNX MOHOHYK/IEAPHUX hEJINJA
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2Ogemerve 3a UMYHONIOIU]Y U UMYHOTAPA3UTHONOTU]Y, VIHCIUTIY T 3a UPUMEHY HYKleapHe eHepiuje,
Ynusepsuitieini y beoipagy, Cpéuja

CAJKETAK

Enmencruja je XpOHMYHO HEYpPOJIOIIKO 0d0/berbe Ca CIOXKEHOM eTHONATOTeHe30M
KOja yK/bydyje pasmmuute QaxTope cpenyHe u reHetTcke dakrope. Behmua crympuja
yKa3yje Ha TeCHY ITI0OBe3aHOCT eIVJICIITUYHOT IIpaKibera I 3anabera. Hajuemhe ko-
punthenu anTrenrentuiyu cy Bannpoar (BA), kapdamasenns (Kb3) un namorpurun
(JITT). Buire nydnukaiuja ncTude BHUXOB UIMYHOMOAYIaTOpHM edeKar, in vitro. Llnp
OBe CTY/Uje je ja ce CIIMTA YTULIaj BajlIpoara, KapdaMaselHa 1 JaMOTPUTMHA Ha BU-
jadunHocT, cekpennjy nponHdramMaTopHux uTokuHa u T hemujckm ofgroBop xymanux
MOHOHYKJIeapHUX hennja nepudepHe KpBM CTUMYINCAHUX ca GUTOXEMATTY TUHIHOM
(PHA), in vitro. Hujenan of Tpu npuMeleHa aHTUENVWIENTUKA HYje YTUIA0 Ha BU-
jadunnoct henuja mocne 24 nnm 72 yaca uHKydauuje. Bannpoar u kapdamasenuH cy
cmawun HuBoe IL-1B u TNF-a y cynmepHaranTuMa KyaTypa, Aok je IL-6 duo cmamwen
caMo y TIPUCYCTBY /iBe Hajpehe KOHIIeHTpalyje BajmpoaTa ¥ KapdaMaselHa HaKOH
72 gaca nHkydanyje. Takobe, Bammpoar u kapdamasenus cy naxudupamu Thl n Treg
OZITOBOPe, I YeMy je BaJIIIPOaT I10Ka3ao Behn MMyHOMoRynaTopHM moTeHnyjan. Hu
Ba/Ipoat HY KapdaMasemnuH HuCy Mewanu Th2 ogrosop. Habeno je ma Banmpoar ucro-
JbaBa 3HayajaH MMYHOCYIIpeCUBHN edeKaT JUPEKTHOM aKTUBAIMjOM jelapHOT peller-
topa PPAR-y, oK je MexaHM3aM JenoBama KapdaMasennHa OCTao HelosHaT. Jlamo-
TPUTUH HMje VICIIO/BUO MMYHOMOJY/IATOPHY OTEHINjal Y OBOM MOfeNy. Y 3aK/byuKY,
Halll/ pe3y/ITaTy YKa3yjy Ha 3Ha4YajaH MMYHOMO/Y/IaTOPHM IOTEHLIVjajl BaJIpIpoaTa 1
KapdaMasennHa, ca ocedHNMM aKLIeHTOM Ha MeXaHM3aM JIe/I0Baba BaIlIpoara.

Kpyune peun: Banmpoat, kapdamasennH, nponHdraMannjcku quToknuu, Th ogro-
Bop, PPAR-y
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VALPROATE EXERTS IMMUNOSUPPESSIVE PROPER-
TIES VIA PPAR-T ACTIVATION IN A MODEL OF HUMAN
PERIPHERAL BLOOD MONONUCLEAR CELL CULTURE

Sara Rakocevi¢!, Goran Popovi¢', Milo§ Vasiljevi¢!, Ljiljana Kozi¢!, Marija Drakul', Dejan Bokonji¢’,
Dusan Mihajlovi¢!, Miodrag Coli¢"?

!Medical Faculty Foca, University of East Sarajevo, Bosnia and Herzegovin
*Department for Immunology and Immunoparasitology,
Institute for the Application of Nuclear Energy, University of Belgrade, Serbia

ABSTRACT

Epilepsy is a chronic neurological disorder with complex etiopathogenesis, involving
various environmental and genetic factors. Many studies indicate that epileptic seizures
and inflammation are tightly intertwined. The most frequently used antiepileptic agents
are valproate (VA), carbamazepine (CBZ) and lamotrigine (LTG). Several reports high-
lighted their array of immunomodulatory effects, in vitro. This study aimed to ana-
lyze the effects of valproate, carbamazepine, and lamotrigine on viability, secretion of
proinflammatory cytokines, and Th response by phytohaemagglutinin (PHA)-activated
human peripheral blood mononuclear cells (PBMCs), in vitro. None of the three ap-
plied antiepileptic agents affected cell viability after 24h or 72h incubation. Valproate
and carbamazepine reduced IL-1P and TNF-a levels in culture supernatants, while IL-6
was reduced only by the two highest valproate and all carbamazepine doses after 72h
incubation. Also, valproate and carbamazepine impaired Th1 and Treg responses, with
valproate showing greater potential. Neither valproate nor carbamazepine modulated
Th2 response. We unveiled that valproate displayed a significant immunosuppressive
effect by directly activating nuclear receptor PPAR-y, while carbamazepine’s mode of
action remained unknown. Lamotrigine did not show immunomodulatory properties
in this cell culture model. In conclusion, our results showed significant immunomod-
ulatory potency of valproate and carbamazepine, with a special emphasis on valproate
mode of action.

Keywords: valproate, carbamazepine, PBMCs, proinflammatory cytokines, Th re-
sponse, PPAR-y
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CAJKETAK

Kommnexc umnka(ll) ca S-mpommn gepuBatom Tuocanuiyine Kucenuue (Zn(S-pr-
tiosal),) mocenyje sHayajHy LIMTOTOKCMYKY aKTMBHOCT Ha HEKOMMKO JIMHMjA TYMOD-
ckux henuja, ykpyayjyhu 4T1 hennje muijer kapunHoMa JjojKe ¥ MHAYKYje allOITO3y
in vitro. Crora, aHTUTyMOPCKa aKTMBHOCT KoMmekca Zn(S-pr-thiosal), je ucrnmrana
in vivo xopuctehu 4T1 opTOTOICKY UMIUIAaHTMPAH MOJieN KapunHoMa fojke. Cegmor
JlaHa HAaKOH OPTOTOIICKe TPaHCIUIAHTAIMje TYMOPCKMX hemmja, MUIIeBy Cy TpeTHpaHu
ca xommekcoM Zn(S-pr-thiosal), y mosu 8mg/kg Tenecne TexxuHe, ca LUCIIATHHOM,
pedepenTHMM nuTOCTaTNKOM (4mg/kg), v ca 0.9% NaCl xao mnanedo. Cse HaBefe-
He TPyIle MIIIeBa Cy TpeTpaHe 3 IyTa Hefle/bHO. [leTeKToBaHO je fa KomIiekce Zn(S-
pr-thiosal), sHayajHo pemeTn pacT KapuuHOMa /I0jKe, y3uMajyhu y 083up HpevHux,
BOJIYMEH 1 TeXXMHY TyMopa. MebyTnM, Hanmas nosehane koHnentpanuje ALT, anu He n
KpeaTMHIHA Y cepyMy HakoH npumene Zn(S-pr-thiosal), ykasyje Ha morenuujamHy xe-
MaTOTOKCUYHOCT UCTIUTUBAHOT KoMIiiekca. CriocodHocT Zn(S-pr-thiosal), ma uamyky-
je amonToTcKy cMpT henuja kapuuHoma fojke gopatHo je morBphena TUNEL Tectom
y TPaHCIUIAHTMPAHOM TYMOPCKOM TKMBY, Kao ¥ IoBehaHOM eKcIipecujoM Kacrase-3
y 4T1 henmujama tpetupanum Zn(S-pr-thiosal), in vitro. [lalba aHammusa TyMOpLy/He
aktuBHOCTM Zn(S-pr-thiosal), je moxasama ma Tectupanu komiiekc saycrabmba 4T1
hemuje y G1/S dasu henujckor nukryca u Ha mwyMa rosehasa ekcrpecujy HeraTBHUX
perynaropa mporpecuje hemujckor nyxiryca, pl6, p21 u p27. ¥3 to, kommiekc Zn(S-pr-
thiosal), je pemykoBao excripecujy STAT3, Baxknor perynatopa mporpecuje hemujckor
IIVIK/TyCa M aIlloNTO3€, ¥ ICTOBPEMEHO CMAambJIO TeHCKY eKCIIPEeCHjy HheroBUX LIM/BHUX
MeTa HUCXOJHO Y CUTHAIHOj KacKazau, c-Myc u cyclin D3. Ha ocHoBy nodujennx nopa-
TaKa MOXKe Ce 3aK/by4UTH Jia KoMIUleKc Zn(S-pr-thiosal), nMa sHavajHy aHTUTYMOPCKY
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aKTMBHOCT Y KapIITHOMY JIOjKe, IIITO YKa3yje Ha HberoBy MOryhy IIpMMeHY Y eKCIepu-
MEHTA/IHOj TepaINjyu TyMOpa.

Kibyune peun: Zn(S-pr-thiosal)2 , kapumHoMm fojke, anonTosa, henmvjckn nukmyc

Pap je mydnmukoBan: Benazic S, Besser Silconi Z, Jevtovic A, Jurisevic M, Milovanovic
J, Mijajlovic M, Nikolic M, Kanjevac T, Ivan Poto¢nék, Samolové E, Ratkovic ZR, Radic
G, Milovanovic M, Pantic ], Arsenijevic N, Radosavljevic GD. The Zn(S-pr-thiosal)2
complex attenuates murine breast cancer growth by inducing apoptosis and G1/S cell
cycle arrest. Future Med Chem 2020; 12(10): 897-914
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¢Department of Chemistry, Faculty of Science, University of Kragujevac, Kragujevac, Serbia

ABSTRACT

Zinc(II) complex of S-propyl thiosalicylic acid, named Zn(S-pr-thiosal)2, exhibits cy-
totoxic activity against several tumor cell lines including 4T1 murine breast cancer cells,
and induces tumor cell apoptosis. Anti-tumor activity of Zn(S-pr-thiosal)2 complex in
vivo has been tested using 4T1 orthotopic breast cancer model. Seven days after 4T1
cells application, the mice were treated with Zn(S-pr-thiosal)2 (8 mg/kg), cisplatin (4
mg/kg) as a referent cytostatic, or vehicle (0.9% NacCl), three-times per week. Zn(S-pr-
thiosal)2 complex markedly impaired breast cancer growth as evaluated by lower tumor
diameter, volume and weight. However, Zn(S-pr-thiosal)2 complex increased ALT, but
not serum creatinine levels, indicating its possible hepatotoxicity. The effects of Zn(S-
pr-thiosal)2 complex on apoptotic breast cancer cell death was further demonstrated
in transplanted tumor tissues using TUNEL assay, but also by the higher expression of
active caspase-3 in 4T1 cells treated with Zn(S-pr-thiosal)2 complex in vitro. Further
analyses of Zn(S-pr-thiosal)2 complex tumoricidal activity have indicated that it affects
G1/S cell cycle arrest and increases the expression of negative regulators of cell cycle
progression pl6, p21 and p27 in treated 4T1 cells. In this context, Zn(S-pr-thiosal)2
complex downregulated STAT3, as an important regulator of cell cycle progression and
apoptosis, and decreased gene expression of its downstream targets c-Myc and cyclin
D3. Taken together, Zn(S-pr-thiosal)2 complex has significant anti-breast cancer activi-
ty thus indicating its potential for the development of novel anti-tumor agents.

Key words: Zn(S-pr-thiosal)2 complex, breast cancer, apoptosis, cell cycle

The paper is published: Benazic S, Besser Silconi Z, Jevtovic A, Jurisevic M, Milova-
novic J, Mijajlovic M, Nikolic M, Kanjevac T, Ivan Poto¢nak, Samolova E, Ratkovic ZR,

140 First Serbian Molecular Medicine Congress, Foca, june 16-18. 2022.



Radic G, Milovanovic M, Pantic ], Arsenijevic N, Radosavljevic GD. The Zn(S-pr-thi-
osal)2 complex attenuates murine breast cancer growth by inducing apoptosis and G1/S
cell cycle arrest. Future Med Chem 2020; 12(10): 897-914

Funding: This work was funded by grants from the Ministry of Education, Science
and Technological Development, Serbia (ON 175069 and ON 175071), the bilateral
project with PR China (06/2018), and the Faculty of Medical Sciences of the University
of Kragujevac, Serbia (MP 02/14 and JP 10/18).

IIpBu cpricku KoHrpec Monekyncke meaunyune, Poda, jyn 16-18. 2022. 141



VHTEP/IEYKVH 33 U TAJTEKTUH-1,
HOBI IIOKA3ATE/bU ITPOI'PECH]JE
N ITPOTHO3E COVID-19

Codunja Cexynuh', Muopgpar Jouuh?, Hesena [ajosuh’, Munena Jypuntesuh’, Mapuna 3. Joanosuh®,
Hedojura Apcennjesuh’, Munan Josanosuh®, JKepko Mujannosuh', Mapuua M. JosaHosuh’,
Cnodopan Jakosmesuh®, Visan Josanosuh®

"Yuusepsuitieiti y Kpaiyjesuy, Cpduja, Paxynitieiti MequUuHCKux HayKa,
Kaitiegpa 3a VnpexinusHe Soneciiiu
‘Bojnomeguyurcka akagemuja, beoipag, Cpduja, Vnciuiiyiti 3a Wipancgy3uonoiujy u xemoSuonoiujy
*Yuusepsuitieini y Kpaiyjesuy, Cpéuja, QPaxynitieiti MeqUUUHCKUxX HayKa,

Lentnap 3a Monexyncky Meguyuny u Vctpaxusawe Maitiuunux HRenuja
“Yuueepsuitieini y Kpaiyjesuy, Cpduja, Paxynitieiti mequuunckux Hayxa, Katiiegpa 3a Knunuuxy gapmavujy
*Yuusepsuinieiti y Kpaiyjesuy, Cpduja, Qaxynitieii meguyurckux Hayxa, Kaitiegpa 3a Otiiopuronapunionoiujy
BojHomequuurcka akagemuja, Meguuurcku gaxynitieisi, beoipag, Cpduja, Kattiegpa 3a abgomunanty xupypiujy
"Yuueepsuitieiti y Kpaiyjesuy, Cpbuja, Gaxynitieiti meguuunckux nayxa, Kaitiegpa 3a Vnitiepny meguuumy

8 Vnuesepsuttietticku knunuuku ueniniap Kpaiyjesau, Cpouja, Xupypuika knunuka

CAJKETAK

[ToBehawe konumentpaumje IL-33 ce cmaTpa IpefuKTOpOM TeliKe MHGeKIuje
COVID-19, anu je werosa yjiora y pasin4uTuM CTafujyMuMa OOIecTH joll YBeK He-
jacHa. [anextuH 1 (Gal-1) je mIenoTpOIHY UTOKNH YK/by4eH Y MHOT€ MMYHCKe U MH-
¢drnamanmjcke mporjece 1 werosa ynora y COVID-19 je jour yBek Heno3HaTa. Ilnsb oBe
crynuje je dmo fa ce yrBppe cuctemcke BpegHocty IL -33 1 Gal -1 n kopenaumje nsme-
by IL -33/Gal -1 u nponHdmamManyjckux TUTOKMHA ¥ KIMHIYKUX IIapaMeTapa TOKOM
nporpecuje COVID-19. Odyxsaheno je 220 naunjenara odonenux og COVID-19 koju
Cy HOfIeJbeHY y TPYyIIeHa OCHOBY TeXJHe dosecTy: Oara, cpefjmba TellKa, KpUTIYHA.
[IpukyrbeHe cy BpeZHOCTY IIMTOKIHA, KIVHNYKY, droXeMujcku, paguorpadcku mno-
Al ¥ aHAIM3MPaHa HBIX0Ba KOpealyja ca TeXXITHOM OOIeCTH.

HNodujenu pesynratu MIIMIKPAJjy fa y Hanpenuujoj pasu COVID-19 nosehan IL-
33 omakmmaBa nH(pIaManyjy mwiyha nHAyKyjyhu npousBopmy pasnnuuTtux ypohenux
npouHdnamanmjckux rurtoknHa (IL-1B, IL-6, TNF-a, IL-12, IL-23) y HEKOIMKO I1/b-
Hux henmuja mro foBopm o Hajrexxux odnuka donectu. IL-33 je y cHaXkHOj Kopena-
nuju ca kimHnukuM napamerpuma COVID-19 n moxe npexncrasmpatu odehapajyhn
MapKep, Kao 1 Tepanujcku b 3a COVID-19. Mopen nmuHeapHe perpecuje 1 aHannsa
ROC kpuBe ykasyjy na Gal-1 xao 3Hauajan npepukrop texxune COVID-19. [Tpukasa-
HY pe3y/ITaTy UMIUIMIPajy Ha UMyHOMOpAYIanujy 3aBucHy of Gal-1 u IL-10. IIperu-
3aH MexaHu3aM edekta Galn-1y COVID-19 u mweroB moteH1ujam Kao MapKepa CTaju-
jyma domecTu Tek Tpeda Jja ce pasjacHM.
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ABSTRACT

Increased level of IL-33 is considered as a predictor of severe COVID-19 infection,
but it’s role at different stages of disease is still unclear. Galectin-1 (Gal-1) is a pleiotrop-
ic cytokine involved in many immune and inflammatory processes and its role in COV-
ID-19 is still unknown. The aim of this study was to determine systemic values of IL-33
and Gal-1 and correlations between IL-33/Gal-1 and proinflammatory cytokines and
clinical parameters during COVID-19 progression. 220 COVID-19 patients were in-
cluded and divided into the groups, mild, moderate severe, critical. Value of cytokines,
clinical, biochemical, radiographic data were collected and their correlation with dis-
ease severity was analyzed.

Obtained results implicate that in a more progressive stage of COVID-19 increased
IL-33 facilitates lung inflammation by inducing the production of various innate proin-
flammatory cytokines (IL-1p, IL-6, TNF-a, IL-12, IL-23) in several target cells leading
to the most severe forms of the disease. IL-33 strongly correlates with clinical parame-
ters of COVID-19 and might represent a promising marker as well as therapeutic tar-
get in COVID-19. Linear regression model and ROC curve analysis point on Gal-1 as
significant predictor for COVID-19 severity. Presented results implicate on Gal-1 and
IL-10 dependent immunomodulation. The precise mechanism of Gal-1 effect in COV-
ID-19 and its potential as a stage marker of disease severity is still to be clarified.

Key words: IL-33, Galectin 1, COVID-19, disease severity
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CAJKETAK

Tpuasoncku u Terpasoncky, kao [I-XoMO JTaKTOHCKM, [lepyBaTy €CTPOHA VM aHAPO-
TeH)X XOPMOHA CMHTETMCAHU CY Y3 IpUMeHy MMKpoTanaca. [loTeHuumjan cuHTeTHCA-
HUX jequibera fa MHXnOupajy aktusHocT C17,20-nmujase and 17B-HSD1 ucnuras je
in vitro TecroBuMa, kao 1 edeKaT Ha reHe OfTOBOPHE 3a CUHTe3y aKTMBHMX OO/IMKa
IIOJIHUX XOpMOHa 1 henujcke MMHMje KapLMHOMa I'MHEKOJIOMKOr nopekna. O cBux
jemuiberba HajaKTUBHUjU je duo ecTpaHcku Tpuason. OH je y BeMMKOj Mepy MHXUOU-
pao 17B-HSD1 y npucyctsy NADH - ca aduHuUTETOM BesuBama CIMYHOM apUHUTETY
IIPUPOJHOT CYIICTpaTa OBOT €H3NMa, eCTPOHA, OK je MHXMOUIVja OBOT €H3UMa Y Ipu-
cyctBsy NADPH koensuma dua muoro cnaduja. OBO jefubemne je, OCUM TOra, 3Hayaj-
HO M CeJIEKTVBHO CMambuIo npomudepanyjy hemmjckux nmHuja ruHEKOMOMKUX KaHIje-
pa; Memailo je henmjcku uukiyc u naayKosaso anontosy HeLa, SiHa 1 MDA-MB-231
henmuja, mrTo je 3axpydeHo Ha ocHoBY noBehanor dpoja henmmja y subG1 dpaxuujn, kao
Y aKTUBUpamba Kaclla3da-He3aBUCHUX CUTHAHUX ITyTeBa. Tpehy HaumMH ycropbaBama
aHTMECTPOTeHOr epeKTa eCTpaHCKOr Tpyuaszosna duo je mosehame excipecuje nPHK 3a
SULT1E1 ren y HeLa hennjama. Hacynpor Tome, 3-deHsumerapcku aHajIor OBOT jefiy-
mema nosehao je ekcipecnjy u PHK 3a HSD17B2 ren, nonamajyhm ce xao jenumerne
IIOTEHTHE IIpO-JIeK (eHI/. pro-drug) aHTMeCcTporeHe aKTUBHOCTH. Jakie, TpMa3onHu
[lepMBaT eCTPOHA UCIIO/baBa M3y3eTaH (papMaKOIOLIKY IIOTEHIMjal, jep CMambyje KOH-
IIeHTpallljy aKTUBHUX eCTporeHa (ectpajguona), nenyjyhu Ha eH3umMckoM, hemujckom
U HUBOY €KCIIpecHje reHa.
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ABSTRACT

D-ring-fused triazole and tetrazole compounds, as well as D-homo lactone com-
pounds, derivatives of estrone or androstane hormones, were synthesized using micro-
wave-assisted reaction conditions. Microwave-irradiated synthesis methods were very
convenient and effective. Potential for the inhibition of C17,20-lyase and 173-HSD1
activities were studied in in vitro enzyme assays. D-ring-fused triazolyl estrone analog
showed potent inhibition of NADH-complexed 173-HSD1, with a binding affinity sim-
ilar to that of the natural substrate of this enzyme, estrone, while its inhibition against
NADPH-complexed 17B-HSD1 was markedly weaker. The same compound significant-
ly and selectively reduced proliferation of cancer cell lines of gynecological origin. This
estrane triazole changed the cell cycle and induced apoptosis of HeLa, SiHa, and MDA-
MB-231 cancer cells, measured by both increased subGl1 fraction of cells and activation
of caspase-independent signaling pathways. A third mode of anti-estrogenic action of
estrane triazole was increasing of mRNA expression of the SULT1E1 gene in HeLa cells;
in contrast, its 3-benzyloxy analog increased mRNA expression of the HSD17B2 gene,
thus showing pronounced pro-drug anti-estrogenic activity. In conclusion, estrone-de-
rived D-ring triazole compound thus acts at the enzyme, gene expression and cellular
levels to decrease the production of active estrogen hormones, demonstrating its great
pharmacological potential.

Key words: estradiol- and androstane-derived heterosteroids; steroidogenic enzyme
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CAJKETAK

[TpennndnaBonous n3 xmespa, nsokcanroxymon (IXN) manac nmpuBmauym BeluKy
XK 300r CBOI MIMPOKOT CIeKTpa OMOMIoMKNX akTuBHOCTH. OBa cTyaMja je MMaa
3a IM/b [Ja UCTPAXKM HErOBa IOTEHIIMja/IHA aHTYMETACTATCKa CBOjCTBA Ha BUCOKO MH-
Ba3yuBHOj henmjckoj nuumju menanoma B16-F10 in vitro u in vivo, y KOHTEKCTY Bbero-
BOT CAaMOCTAJTHOT JIelIoBama MM y KoMOMHaIuju ca xemorepanujom. Tperman IXN je
cMamuo Brujadunuret hennja MenaHoMa Ha JO3HO 3aBUCAH HayyH, LITO je TOCeNIIA
MH/IYKOBaHe KOMOMHOBaHe henmjcke cMpTy ayTodarujom 1 arornTo30M 3aBUICHOM Of
kacrasa. [lopep Tora, oBaj 130¢1aBaHOH je CHa>)KHO MHXUOMPAo HKeody BUCOKO Mpo-
mdepaTuBHUX henmyja MeraHOMa Kao U KJIOHOTeHM IOTeHIMja IpexuBenux hemm-
ja, ykasyjyhu Ha mpoMeHe y BMXOBJMM MeTAaCTaTCKUM KapakTepuctukama. CariacHo
toMme, IXN je cympumupao npouece koju feduHUITYy MeTacTasuparme Kao LITO Cy
henujcka agxesnja, Murpanmja 1 MHBasuja, oMeTajyhy MHTETrPUHCKY CUTHAIHU IIYT.
[Tpumena IXN je nuxndupaa pasBoj MeTaCTaTCKUX >KapuiITa y wiyhuma excrepu-
MEHTA/IHUX XXMBOTUBA. Jako je IXN nojadao fiejcTBO XeMoTepaleyTHKa MaK/InTaKce-
na (PCT) in vitro, ucToBpeMeH! TpeTMaH OBa /iBa areHca Huje JOBeO N0 CTaTUCTUIKA
3HauajHe cynpecyuje y popmupamy mwiyhHux Meractasa. Ca gpyre cTpaHe, IpOMeHa
OVIHAMMKe JlaBamba areHaca y BUAy 7-JHEBHOT TpeTMaHa >XKuBoTuma IXN mnpe amm-
kanuje PCT yuunmna je epukacaom cydrepamneyrcky go3y PCT, mto ce Moxxe mpu-
IJICAaTy IeroBOM Kamanuurety jga gudepentyje B16-F10 hennje ka mawe nHBasuBHOM
beHOTHUITY U TMMe UX CEeH3UTN3Yje Ha XeMOTepaIujy. Y3 XIMCTOIATOJIOMKY IOTBPAY
npomeHe ¢eHoTnmna henmja y Meracrasama, 0Baj IojjaTak yKasyje Ha 3Ha4ajaH J[0-
IpMHOC Ipoljeca gudepeHnnjayje yCrIemHocTn ucxosia xemorepannje. OBa cryauja
IpefCcTaB/ba IPBY [OKa3 aHTMMeTacTaTcKe akTMBHOCTY IXN in vivo 1 3Ha4ajHO fmO-
IIPUMHOCH YCIIOCTaB/batby KOHIIEITa Ay epeHnjalioHe Tepalyje y HOAPIILY JIeUe Y
METACTAaTCKNX MAIUTHUTETA.
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ABSTRACT

A prenylflavonoid from hops, isoxanthohumol (IXN) is gaining a lot of attention
nowadays due to its broad spectrum of biological activities. This study aimed to inves-
tigate its potential antimetastatic properties in vitro against the highly invasive mel-
anoma cell line B16-F10 and in a murine metastatic model in vivo, in the context of
independent action and interaction with chemotherapy. The treatment with IXN di-
minished cell viability in a dose-dependent manner, which is a consequence of induced
combined cell death by autophagy and caspase-dependent apoptosis. Additionally, the
dividing potential of highly proliferative melanoma cells was dramatically affected by
IXN, and is in line with an abrogated clonogenic potential in the population of survived
cells, indicating changes in their metastatic features. Concordantly, IXN strongly di-
minished cell metastatic features down-regulating adhesion, migration, and invasion
through disrupted integrin signaling. Separate application of IXN inhibited the devel-
opment of lung metastatic foci in tumor-challenged animals. Although IXN potenti-
ated the action of chemotherapeutic drug paclitaxel (PCT) in vitro, the concomitant
treatment of these two agents did not exert statistically significant suppression of lung
metastases formation. Nonetheless, the change in the regime of drugs’ application to
7-day treatment with IXN prior to PCT made the subtherapeutic dose of PCT effective,
indicating IXNs’ capacity to trigger the differentiation of B16-F10 cells toward a less
invasive phenotype, thus sensitizing them to chemotherapy. Along with histopatholog-
ical confirmation of changes in cell phenotype in metastases, this data underlines the
important impact of the differentiation process on chemotherapy efficacy. This study
represents the first proof of IXNs” antimetastatic activity in vivo and significantly con-
tributes to the development of the differentiation therapy concept as a support in the
treatment of metastatic malignancies.
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YTULHA]J IIOMNMOP®N3AMA IT'EHA 3A THK
METWITPAHC®EPA3E (IHMT1 U THMT3B)
HA TOK 1 NCXOJJ METAHOMA

Xemena Mapuh Kyjynuwuh, Cunnina Kojih, Pagmun Mapuh, Bersko Mapuh, bojan Kyjynimh,
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Meguyurcku paxyniieins Poua, Ynusepsuitieii Vcitiouno Capajeso.

CAJKETAK

wpeBu: AdepantHa Metwrnanyja JHK vma Kputnany yaory y Hu3y pasamauTix Ma-
JIMTHUTETA, YK/bYdyjyhu menanom. Metmnanujy [JHK xaramsyjy ITHK metuntpancdepa-
3e (JHMT), ykpydene y onprkaBarbe MeTunanuje (IHMT1) u ne HoBo MeTmmanyjy JTHK
(IHMT3A u JTHMT3b). Hamra cTyamja je ucTpakupaa MOBE3aHOCT TEHETCKUX BapyjaH-
™y JHMT1 n JTHMT3b ca KnMHNYIKO-IIAaTONOIKNM KapaKTepyCTHKaMa U KIVMHUYKAM
TOKOM ITal[yIjeHaTa ca MeTAHOMOM.

Merope: Hamra cryauja je nuctmryBaina nomiMopdusme JTHMT1 (rs2228612, rs2228611
1s2114724) u JTHMT3B (rs406193 u rs2424932) xop 123 maiyjeHTa ca MemaHomoM. [lomm-
MOpQU3MI NOjeAVHAYHYX HYyK/IeoTHaa cy nporemern momohy TagMan SNPs Genotyping
Assay (Applied Biosystems, Foster City, CA, SAD), y ckagy ca mpoToko/miMa rnponsBohada.

Pesynraru: Hocuonym BapujantHor reHoruna JHMT1 rs2228612 umamm cy nomuje
YKyIIHO pexxuBspaBabe (OS) n mpexxusrpaBatbe Oe3 pernsa (RES), (p=0,000 1 p=0,000,
pecrieKTuBHO), U noBehan pusuk 3a Hexebenu ucxop (HR= 6,620, [2,214-19,791], 95%
uHTepBas nosepemsa [Cl], p=0,001). THMT1 rs2228612 je Takohe duo moBesaH ca ymuepa-
nyjoM (p=0,045), HomanHuM crarycom (p=0,030), mporpecujom (p=0,007) u cragujymom
donectu (p=0,003). YHMBapyjaHTHa aHa/MM3a je MOKa3ala #a MMQOLUTU Koju MHMII-
tpupajy Tymop (TIL) mory dutu mapkep modpe mporHose Koj maijyjeHara ca MeJIaHOMOM
(HR=0,323, [0,127-0,855] 95% CI, p=0,025), nok je mucTpndyumja renoruma JHMT3b
rs406193 sHauajHo moBesaHa ca npucyctsoM (TVJI) (p=0,012). MyntuBapujaHTHa aHa-
mm3a je oTkpwia fa cy nomimopdusam JTHMTI1 rs2228612 (HR=12,126 [2,345-62,715]
95% CI, p=0,003) n mporpecuja donect (HR=37,888 [3,615-397,060], p=0) HezaBuCHa Of
YKYITHOT ITpeXVIB/baBatba KOJL ITAl[VjeHaTa Ca METAHOMOM.

3axpyury: [Tommmopdusmu THMT-a mory dutu Monexynapau ¢pakTopy pusmKa u Imo-
TeHILMja/IHe MeTe 3a HOBe TepalnMjcKe IPUCTYIle y TpeTMaHy MermanoMa. [JHMT1 rs2228612
MOXKe YTUIATV Ha K/IVHIYKY TOK VI JICXOJ TTallyjjeHaTa ca MeJTAaHOMOM.

Kpyune peun: menanom; nonumopusmu rnojepnHavyHux Hykneornaa; JTHK metni-
tpancdepase; JHMT1; THMT3b; TUJI; npexuspaBame.

Pap je mydnuxosan: Helena Mari¢, Gordana Supi¢, Lidija Kandolf-Sekulovi¢, Veljko

Marié,Zeliko Mijuskovi¢, Tatjana Radevi¢,Milic Rajovié¢,Zvonko Magi¢ Melanoma
Research 2019 Dec;29(6):596-602 Doi:10.1097/CMR 0000000000000612.
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DNMT1 AND DNMT3B GENETIC POLYMORPHISMS
AFFECT CLINICAL COURSE AND OUTCOME OF
MELANOMA PATIENTS

Helena Maric Kujundzic, Sinisa Kojic, Radmil Maric, Veljko Maric, Bojan Kujundzic, Miroslav
Obrenovic, Radenko Ivanovic, Nenad Lalovic, Rade Miletic, Dalibor Potpara, Zvonko Magic

University Hospital Fola
Faculty of Medecine Foca, University East Sarajevo

ABSTRACT

Objectives: The aberrant DNA methylation has a critical role in number of different
malignancies, including melanoma. DNA methylation is catalyzed by DNA methyl-
transferases (DNMTs), involved in methylation maintenance (DNMT1) and de novo
DNA methylation (DNMT3A and DNMT3B). The current study investigated the as-
sociation of genetic variants in the DNMT1 and DNMT3B with clinico-pathological
features and clinical course of melanoma patients.

Methods: Current study examined DNMT1 (rs2228612, rs2228611 and rs2114724)
and DNMT3B (rs406193 and rs2424932) polymorphisms in 123 melanoma patients.
Single nucleotide polymorphisms were assessed by TagMan SNPs Genotyping Assays
(Applied Biosystems, USA), according to the manufacturer’s protocols.

Results: The carriers of variant genotype of DNMT1 rs2228612 had poorer overall surviv-
al (OS) and recurrence-free survival (RFS), (p=0.000 and p=0.000, respectively), and an in-
creased risk for adverse outcome (HR= 6.620, [2.214-19.791], 95% confidence interval [CI],
p=0.001). DNMT1 rs2228612 was also associated with ulceration (p=0.045), nodal status
(p=0.030), progression (p=0. 007) and stage of disease (p=0.003). Univariate analysis indicated
that tumor-infiltrating lymphocytes (TILs) could be a marker of good prognosis in melanoma
patients (HR=0.323, [0.127-0.855] 95% CI, p=0.025), while genotype distribution of DNMT3B
15406193 polymorphism significantly correlated with the presence of (TILs) (p=0.012),. The
multivariate analysis revealed that DNMT1 rs2228612 polymorphism (HR=12.126 [2.345-
62.715] 95% CI, p=0.003) and disease progression (HR=37.888 [3.615-397.062], p=0.002]) are
independent predictors of poor overall survival in melanoma patients.

Conclusions: DNMTs polymorphisms might be molecular risk factors in melanoma
and potential targets for novel therapeutic approaches. DNMT1 rs2228612 could affect
the clinical course and outcome of melanoma patients.

Key words: Melanoma; Single Nucleotide Polymorphisms; DNA methyltransferases;
DNMT1; DNMT3B; TIL; Survival

The paper is published:Maric H, Supic G, Kandolf-Sekulovic L, Maric V, Mijusk-
ovic Z, Radevic T, Rajovic M, Magic Z. DNMT1 and DNMT3B genetic polymorphisms
affect the clinical course and outcome of melanoma patients. Melanoma Res. 2019
Dec;29(6):596-602. doi: 10.1097/CMR.0000000000000612. PMID: 30950914. IF=3.599
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HEYTPAJIM3AIIVIOHU TECT HA BECHUJIO
HA KY/ITYPU REJINJA MOIVI®UKOBAH 3A
OIIPELVIBAFTLE AHTUTEJIA HA BUPYC KOPOHE
(SARS-COV-2)
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*[lomwoupuspegru paxynitietti Hosu Cag

CAJKETAK

VYBop,

HoBy nmanpeMmjcku KopoHa BUPYC IOCTaBMO jé HOBE 3aflaTKe BUPYCONOLIKUM U
VIMYHOJIOIIKMM jTadopaTopujaMa, Iopey SoKasuBamba BYPYCHOT aHTUTEHA, IIOTPedHO
je M Meperbe HMBOA aHTUTE/IA U3 eNNUJIEMUOIOIKNX Pa3jIora, aayu U y MPOLeH MHN-
BUJ[ya/IHOT OATOBOpA Ha BaKIMHaIWjy. Y OpojHUM nadopaTopujama pasBujeHu Cy He-
yTpanu3aluyoOHM TECTOBU Ca XXVMBUM BUPYCOM IaHJEMIjCKe KOPOHE, KOjI Ce CMaTpajy
3/IaTHUM CTaH/IAp/IOM 32 Meperbe HMBOA aHTUTeNa. M1 CMO HeyTpanms3anyoHMU TeCT
Ha KynTypu henuja Koju paguMo pyTMHCKY Ha deCHWIO, afjallTUpanu 3a ofpehuBame
aHTHUTE/Ia Ha BUPYC KOPOHE.

Marepujan u MmeTofe

V3onmanuja Bupyca pabheHa je KlracMuHOM TEXHUKOM Ha KynTypu Bepo henuja. Bpuce-
BU IMalMijeHaTa KOf KOjuX je Op3MM aHTUT€HCKUM TeCTOM Ji0Ka3aHa MH]eKmja maHye-
MMjCKVIM KOPOHA BUPYCOM CYCIIEH/IOBAHU CY y ITOAI03M 3a KyITypy henuja 6e3 cepyma,
npoduntpupann kpo3 memdpan ¢uarep (Millipore 0,22), Te MHOKyIMCAaHU Ha U3pa-
cie Bepo henuje y moHocnojy. Kynrype cy npahene nHeBHO, [0 10jaBe IIMTOIATOr€HOT
edexTa, a depde Bupyca cy cMpsHyTe Ha -20 crernenu. Tunmsanuja usonara pabhena
je y BerepmnapckoMm cnenyjanmuctudkoM MHCTUTYTY Y KpabeBy 1 Ha MeanumHcKoM
dakynrery y beorpany. Heyrpanusanyonu tect Ha anTuTena npotus decHuna (FAVN
- Fluorescent Antibody Virus Neutralisation) npumeHnIn cMo ca HalIMM M30TaTUMA
kopona Bupyca (SARS-CoV-2) Ha mtouama ca 96 dyHapa, kao meTocTpyka paspebhema
UCIUTUBaHUX cepyMa. Hakon nHKydanuje ox 1 cat Ha 37 cTemeHu, fofara je CBexe
TPUIICMHM3MPaHa KyITypa Bepo henmja u nHKydaIja HacTaB/beHa 5 TaHa, 0 OYNTa-
Bama TecTa. 3a KOMIIapalljy ca HeyTpaIu3alIOHNM TecToM cepyMmu 11 mcnuranmuka
cy rectupanu u 'y komepnujanmaom ELFA SARS-COV-2 IgG recry.
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Pesynratu n guckycuja

V3onoBanu cMo Tpy areHca Kojy Cy fAaBa/y LIUTOIATOTeHM edekaT Ha Bepo hemuj-
ckoj Kynrypu. Tunmsauujom je yrBpheHo fja Cy M30/10BaHU COjeBM KOTOKBYjaTHO Ha-
3BaHM OPUTAHCKY, JleNITa M OMUKPOH. TUTpoBU BUpYCcHUX depdu KpeTanu cy ce of 4-7
logCCID50/mL. VMuaktuBanuja depdu Bupyca ypabeHa je deTa-IponmonakTOHOM,
1:1000. ViHakTMBMCaHM BUPYC Ca JOZATKOM a/lyMUHUjyM-aJijyBaHca yIIoTped/beH je 3a
VIMYHU3aL[Mjy MIIIeBa pafu godujama CTaHAapAHOr cepyMa 3a TecT. Kopenmanuja Ha-
IIer Tecta ca KomepuujanrauM o ITupcony dua je opmmana, 95%. Crangapausanyja
HeyTpa/ln3alIOHNX TeCTOBa Ha KOPOHa BUPYC Ha MehyHapogHOM HMBOY jOII HMje HO-
cturnyra. Ham pap je mputor Tome.

Kbyune peun: Heyrpanusayuonu tect, decHnio, kopona-Bupyc, SARS-CoV-2

Pag je odjaBmpen: Lalosevi¢ D, Stankov S, Bojat V, Lazi¢ S, Petrovi¢ T, Vidanovi¢
D, Vujin D, Simin V, Lalogevi¢ V. NOVI KORONA-VIRUS (SARS-CoV-2) IZOLATI
NOVI SAD 2021, IDENTIFIKACIJA I INAKTIVACIJA. MD-Medical Data 2021;13(2):
055-058. UDK: 578.834(497.113)”2021.

VcrpaxuBame je puHaHCHpaHO cpemcTBUMA: [TOKpajIHCKM CeKpeTapujaT 3a BU-
COKO 00pa3oBame U HayYHOMCTPKMBAYKY JieaTHOCT Opoj 142-451-2626/2021-01.
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CELL CULTURE RABIES NEUTRALIZATION TEST
MODIFIED TO DETECT CORONAVIRUS ANTIBODIES
(SARS-COV-2)
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Aleksandra Knezevi¢?, Vesna Lalogevi¢®

!Pasteur Institute Novi Sad
“Faculty of Medicine Novi Sad
*Veterinary Specialist Institute “Kraljevo”
*Faculty of Medicine Belgrade
*Faculty of Agriculture Novi Sad

ABSTRACT

Introduction

The new pandemic corona virus has set new tasks for virological and immunological
laboratories, in addition to proving viral antigen, it is necessary to measure antibody
levels for epidemiological reasons, but also to assess the individual response to vacci-
nation. Neutralization tests with live pandemic coronavirus have been developed in a
number of laboratories, which are considered the gold standard for measuring antibody
levels. We adapted the neutralization test on cell culture, which we routinely do to ra-
bies, to determine antibodies to the corona virus.

Material and methods

Isolation of the virus was done by the classic technique on Vero cell culture. Swabs of
patients diagnosed with pandemic coronavirus infection by rapid antigen testing were
suspended in serum-free cell culture medium, filtered through a membrane filter (Mill-
ipore 0.22), and inoculated into Vero cells in monolayer. Cultures were monitored daily
until the appearance of cytopathogenic effect, and virus harvests were frozen at -20 de-
grees. Typing of isolates was performed at the Veterinary Specialist Institute “Kraljevo”
and at the Faculty of Medicine in Belgrade.

Fluorescent Antibody Virus Neutralization (FAVN) test was applied with our coro-
navirus isolates (SARS-CoV-2) on 96-well plates as a five-fold dilution of test sera. After
incubation for 1 hour at 37 degrees, fresh trypsinized Vero cell culture was added and
incubation was continued for 5 days, until the test was read. For comparison with the
neutralization test, the sera of 11 subjects were also tested by the commercial ELFA
SARS-COV-2 IgG test.

Results and Discussion
We isolated three agents that had a cytopathogenic effect on Vero cell culture. By
molecular typing, it was determined that the isolated strains were colloquially named

158 First Serbian Molecular Medicine Congress, Foca, june 16-18. 2022.



British, Delta and Omicron. Viral harvest titers ranged from 4-7 logCCID50 / mL.
Inactivation of virus harvest was done with beta-propiolactone, 1: 1000. The inacti-
vated virus with the addition of aluminum adjuvant was used to immunize the mice
to obtain a standard serum for the test. The correlation of our test with the commer-
cial one according to Pearson was excellent, 95%. Standardization of corona virus
neutralization tests at the international level has not yet been achieved. Our work is a
contribution to that.

Key words: Neutralization test, rabies, coronavirus, SARS-CoV-2
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IL-33 CMAIBLY]JE 3AITA/BEIBE Y MO ETY
HEYPOMHO®/IAMAIINJE N3A3BAHE CUICTEMCKOM
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CAJKETAK

Axymynauuja B ammunonsa MHAyKyje omreheme HeypoHa 1 pa3apame CUHAIICH, IITO
3a IOC/IeuIly ¥Ma Pa3Boj KOTHUTUBHMX U OuxejBropanuux nopemehaja. Pesynratu
CTY/[¥ja Ha )KMBOTHIbaMa II0Ka3yjy fa Cy IpoAy>kKeHa HeypouHdiamalmja 1 akTuBaryja
MMKPOIIVje VI3a3BaHV MHTpallepUTOHeaTHOM IpuMeHoM nunononucaxapupa (LPS, ox
eHr/1. Lipopolysaccharide) joBopHu na mHAYKyjy popmmpame fgemnosuta  ammnionaa y
ITHC-y mumeBa 1 KOTHUTHBHe TopeMehaje, Ia je BayKHO Ipoy4YaBarbe MOJIEKY/Ia Ca MO-
ryhom yrorom y penykuuju HeyponHdaamalyje Koja JOIPUHOCYU Ofip>KaBalby HEypo-
JlereHepaTMBHUX MpoMeHa. Kao nmocnenuiia TpeTMaHa MHTEP/IEYKMHOM 33 KOJ MULIEBA
ca CIIOHTaHVM TaJIOKeHeM aMIIONZA B y MO3Ty ce CMamyje KOMMYMHA COMyOVITHOT
aMwmtonpa [ ycuen nojadate parounTHe akTMBHOCTY MMKporauje. Llvup cripoBeneHor
UCTpaXMBama 01O je [ja ce yTBPAM y/Iora MHTep/ieyKiHa 33 y pa3Bojy HeypouHpiama-
Iyje Ko MUIIEeBA KOja je M3a3BaHa CEIMOJIHEBHOM CHCTeMCKOM npumeHoMm LPS-a. Y
ucrpaxusamwy cy kopuurhean BALB/c ST2 nedunujentan mummesu u wild type (WT)
mumreBn. Y mosry ST2 peduunmjenTHNX MuiieBa Tpetupanux LPS-om je mmyHOXMCTO-
XeMIjCKOM MeTofoM feTeKkToBaH Behm dpoj Iba-1 nosutuBHux henmja Hero y mosry
BALB/c WT mumesa Tpetupanux LPS-om. Ca gpyre cTpaHe, perncTpoBaHo je cMabe-
e Opoja Iba-1 mosutuBHux henuja xoje umajy mopdonornjy akruBupaHe MUKpOIIuje
y MoxpanoMm TkuBy BALB/c WT muiesa xoju cy ynopeno ca LPS-om Tpetnpann n
uHTepneykuHoM 33. Kop ucre rpyme muiieBa je IpyMMeHOM NPOTOYHE LIUTOMETpUje
youeH Behm npornenat aktusupane (CD40+) mukpornuje (CD46+CD11bmed) y op-
HOCY Ha MuIIeBe TpeTupaHe camo LPS-oMm, kao u Behy nmpolieHaT MUKpOI/IVje Koja eK-
cripuMupa Mapkep antepHatuBHe akTubanuje CD206. Takobe, youena je u Beha sacry-
IVb€HOCT MUKPOI/IMje Koja eKcpyuMupa aHTumHpmamanmjcku uutokud I1L-10. Behn
nporeHat henuja Mukpornuje xoje ekcupumupajy IL-1p youen je y mosry ST2 pedu-
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IVjeHTHUX MuIleBa y nopebhemy ca ocTae aBe rpyme MulIeBa, kao 1 Beha excripecuja
IL-1P u NLRP3 undnamasoma (ano nPHK). Ha ocHOBY pesynraTta godujeHnx oBuM
VICTpaXUBAbEM, MOXe Ce 3aK/byYNMTH Ja TPeTMaH VHTepPIeYKIMHOM-33 IofCcTIde ajl-
TePHATVMBHY aKTVUBALVjy MUKPOI/IMje KO, MuIIeBa TpeTupanux LPS-oM y Toky cemam
[laHa, CUCTEMCKI U TaKO CMamyje HeypouHQpIaMalujy.

Kbyune peun: LPS, neyponndnamanyja, IL-33, ST2, mukpornuja
UctpaxkuBame je puHaHCHMpaHO cpeacTBuMa: VIcTpakuBame je pUHAHCHPAHO
cpencTBMMa MIUHMCTapCTBa IPOCBETe, HayKe U TeXHOJIOIIKOr pa3Boja Pemydnuxke Cp-

duje (OM175069), dunarepanuum npojekrom ca HP Kunowm (06/2018) u cpepcTBuMa
daxynTeTa MEIMIIMHCKIX HayKa YHUBep3utera y Kparyjesiy (JP 18/19 u JP 19/19).
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IL-33 REDUCES INFLAMMATION IN A MODEL OF
NEUROINFLAMMATION CAUSED BY SYSTEMIC
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ABSTRACT

Accumulation of p amyloid induces neuronal damage and destruction of synapses resulting in the
development of cognitive and behavioral disorders.The results of animal studies show that prolonged
neuroinflammation and activation of microglia induced by intraperitoneal administration of lipopol-
ysaccharide (LPS) are sufficient to induce the formation of p amyloid deposits in the CNS of mice and
cognitive impairment, so it is important to study molecules with a potential role in the reduction of
neuroinflammation, contributing thus to the maintenance of neurodegenerative impairment. As a result
of interleukin 33 (IL-33) treatment of mice with spontaneous deposition of amyloid P in the brain, the
amount of soluble amyloid  decreases due to increased phagocytic activity of microglia. The aim of this
research was to determine the role of IL-33 in development of neuroinflammation in mice caused by
systemic administration of LPS for seven days. In this study BALB/c ST2 deficient and wild type (WT)
mice were used. More Iba-1 positive cells were detected by immunohistochemistry in the brains of ST2
deficient mice treated with LPS, compared to group of BALB/c WT mice treated with LPS. On the oth-
er hand, a decrease in the number of Iba-1 positive cells with morphology of activated microglia was
noticed in the brains of BALB/c WT mice treated with LPS and IL-33. In the same group of mice, flow
cytometry showed a higher percentage of activated (CD40+) microglia (CD46 + CD11bmed) compared
to LPS-treated mice, as well as a higher percentage of microglia expressing the marker of alternative
activation, CD206. Higher frequency of microglia expressing the anti-inflammatory cytokine IL-10 was
also detected in LPS and IL-33 treated WT mice. A higher percentage of microglia cells expressing IL-
1 was observed in the brains of ST2 deficient mice compared to the other two groups, as well as higher
expression of IL-1p and NLRP3 inflammasome (mRNA levels).These results indicate that the treatment
with IL-33 stimulates alternative activation of microglia and reduces neuroinflammation in mice induce
by systemic application of LPS for seven days.

Key words: LPS, neuroinflammation, IL-33, ST2, microglia
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