e

ok we

T

i Hay4aeH CCKpU1apy
MY - HJI Be}l‘) 207 1

o

[Tpencenaren na Hayuno XKypn,

ompezeneno cbe 3amoBen Ne2028/26.07.2022

Ha Pextop Ha MY -Ilnesen

[Ipod. . JumMutpos, M

Peuenszus
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Ha JMCepTallMOHEH TPYX 3a npuaobuBaHe Ha oOpa3oBareliHa U Hay4yHa creneH ”lokTop”
Ha a-p CunBusa CumeonoBa I'aneBa-Toxoposa,
Menununcku ®@akxynrer, Meaununcku YHuBepcureT — [lnesen

Tema: ”IIpoMeHH B mjIa3MEeHHTEe HHBA HA IHTOKHHHTE H JHMQONMTHHTe CyOmomyjanuM npH
NalHeHTH ¢ MeTaboJMTEeH CHHAPOM”

JoxTopcka nporpama ,, EHiokpuHoiorus’

Hayuen prxoBoauten aou. a-p Kara TogopoBa, aim
Hayden xoncynrant gou. a-p I{Beran Jlykanos, am

I. IIpoueaypHu H3HCKBaHHSA

N36pana ceM 3a BhHIIEH wieH Ha Hayuyno XKypu cbe 3anmoBen Ne2028/26.07.2022 na Pextop
Ha MYVY-IIneBeH. PeneHs3usta € H3roTBeHa B CHOTBETCTBHE C M3UCKBaHMATa Ha IIpaBMiHUK 3a
YCTPOMCTBOTO M AeiHOCTTa Ha MY -ITneBeH. JIOKTOpaHT Ha CAaMOCTOSTENIHA IIOArOTOBKA A-p CHiaBHs
CumeonoBa I'aneBa-ToxopoBa mo I0KTOpcKa mporpama ,,EHIoKpHHOJIOrHa“ B MpodecroHanHo
HanpanieHue 7.1. MegunmHa, ot ob6act Ha BHciie obpa3zoBaHue 7. 3apaBeonasBaHe H CIOPT, KbM
Karenpa mo Kapauonorusi, ImyJaMoJiorus, €HIOKPHHOJOTHS M peBMarojorus Ha M® mpu MY-
I[TneBeH, npeacTaBs BCHYKH HEOOXOAMMH 3a pELiEH3MpaHe MaTepHAIN B CBOTBETCTBHE C PeriaMeHT
3a npuaobuBane Ha OHC ,,moxTop*, KaKTO creaBa:

—  luceprauuoHeH TpyX;

—  ABrtopedepar;

— ABto6uorpadus ¢ moAnuc Ha JOKTOPaHTa,

—  Komnue ot gunnoma 3a Bucie o6pa3oBaHHe;

—  Komnus ot qunyioMu 3a npuIoOUTH CIEUATHOCTH;

— Chuchbk Ha HayYHUTE ITyOIMKAlMYU 110 TEMaTa Ha JUCEPTALUsATa,
— Cunpaeka ot HAIIA/;

— Jlpyru IOKYMEHTH, CBbpP3aHH C XOJla Ha IIpoleypara.

I1. buorpaguynM JaHHH HA JOKTOPAHTA

J-p Cunsusa laneBa-TomopoBa e Bb3nmuTanuk Ha [IMIT “Bacun Jlpymes®, rp. Bemuko
TupHOBO. 3aBBpmBa BHcHIe obpasoBanue “MemunuHa“ B MY-Ilnesen mpe3 1998 r.. IlpumoGusa
cnenuanHocT mo Berpemnn Gonectd mpe3 2005 r., 1 o ExgokpuHonorus u 6oiaectd Ha oOMAHaTa
npe3 2012 r.

Or 2017 r. wma JlumioM Mo MarucTbpcka cremeH “OOIIECTBEHO 31paBe M 3paBeH
MEHHDKMBHT" .

Ot 1998 r. 10 1999 r. pa6otu BEB Burpemno otaenenne va OB, rp. Huxomon. Ot 1999 r.
pabotu B YMBAJI “I'eopru Ctpancku“ — 1o 2003 r. B Otaenenue no TOKCHKOIOrHUs, BIOCIEACTBHE
u 1o MoMeHTa B Kiimnuka no Enpoxpunonorus. Ot 2010 r. e acuctenT no EH0KpHHOIOTHS.




Ill. AktyannocT Ha TemaTa

MeTaboIuTHUSAT CHHAPOM MTOPAJIX HapacTBalaTa CH YeCTOTa, IbJDKAIIA ce Ha MaHAeMUsITa OT
3aTIBCTSBAHE W HE3PABOCIOBHHS HAaUYMH Ha JKUBOT B CHBPEMEHHOTO OOIIECTBO, C€ MpEBpHIIA B
OCHOBEH PHCKOB (hakTop 3a 3a00JeBaeMOCT W CMBPTHOCT. OTTaM W OTPOMHOTO MY COIIMAJIHO-
MKOHOMHYECKO 3HaueHne. MacTHaTa ThKaH MOHACTOSIIEM CE TIpUeMa 3a aKTUBHO CEKPETHpAIl OpraH
C BaXHO BIIMSIHUE BHPXY BB3NAIUTECIHUTE ¥ UMYHHU MPOIECH, KPhbBOCHCUPBAHETO, PEryJalusTa Ha
CHJIOBHS TOHYC, JIMIUAHUS M TJIIOKO3€H MeTaboJM3bM M WHCYJIMHOBAaTa YyBCTBHTEIHOCT.
[InasmenuTe HMBAa Ha MeaMAaTOpH W NMpoaykTH Ha Bb3naneHueTo (CRP m murokuuu-1L-6, TNF-a)
MOXE Ja C€ M3MOJ3BAT KIMHUYHO KAaKTO KaTO MPOTHOCTUYHM MAapKEpW 3a Pa3BUTHE Ha 3axapeH
nuabeT TUN 2 cpel MalMeHTUTE C BUCICPAIHO 3aTIbCTSABAaHE, TaKa M KaTO HE3aBHCUMHU PUCKOBH
(dakTopH 3a pa3BUTHE HAa CHPACYHO-CHIAOBU 3a00JSBAHMS NPH META0OJMTEH CHUHIPOM U 3aXapeH
nuabet tun 2. Jlokato yCTaHOBSIBAHETO Ha Makpo(darnaiHa HHPWITPAIUS B MaCTHATA ThKaH JJOKa3Ba
y4aCTHETO Ha BPOJCHHMS HMYHHTET B Pa3BUTHETO Ha HHUCKOCTENIEHHOTO XPOHUYHO JIOKAJTHO H
TCHEPAIM3UPAaHO BB3MAJICHUE IPH 3aTIBCTABAHE, HATUYMETO HA AaKTUBUPAHU T-TUMPOUUTH B
MacTHaTa ThKaH JI0OKa3Ba YYaCTHUETO HA NPUIOOUTHS UMYHHUTET B MPOLIECUTE HA BH3MAJCHUETO MPU
BHUCIICPAITHO 3aTIBCTABAHE U MHCYJIMHOBA PE3UCTEHTHOCT.

B nmreparypara chinecTByBaT TBBPAE MaXbK Opoil HpOyYBaHHWs, OTpa3siBalld Bpb3KaTa
MEXIy MPOMEHHUTE B JICBKOIMTHUTE IOMYJIAMU U JMMQPOIUTHH CyOTHUIIOBE (KaTo MapKepu 3a
MATOJOTWYCH KIEThYCH UMYHHUTET) U METaOOJIUTHHS CHHIPOM H T€ Ca C Pa3HOIIOCOYHH PE3YIITaTH.

[lpe3 mocineIHUTE TOMWHU HATPYAHUTE HAYYHH JaHHU 32 B3aUMOBpPB3KATa MEXKIY
MeTaboIM3Ma U UMyHHTETa 000c00KXa HOBO MOHSATHE ,,AMyHO-MeTa00mu3bM™ . OOEKT Ha UHTEPEC B
TO3M aCIEKT € U3Y4aBaHETO HA META0OJIMTHUTE MMPOMEHH, HACTBIIBAIIM CJIC/I AKTUBAIUS HA KIETKUTE
OT UMYHHHS OTTroBOp. Haszpsia € Heo0X0AMMOCTTa OT M3ydaBaHE HA NMAaTOrCHETHYHUTE MEXaHU3MHU,
10 KOMTO UMYHHHTE KJIETKH U METAaOOJIIMTHUTE IIHTHINA CE TIOBIHSIBAT B3aUMHO IPH 3aTIILCTSIBAHE U
3axapeH Aauader T 2. B TO3M CMUCBHI ITUCEPTAIIMOHHHUAT TPYHA, KOWTO € MOCBETEH Ha M3ydaBaHE
MPOMECHHUTE B TUIA3MEHUTE HUBA HA IUTOKUHUTE U JIMMOOIMTHUTE MOIYJIAUK MPH METaOOJIUTCH
CHHJIPOM C U 0€3 U3SBEH 3aXapeH qualeT TUI 2 € ChBPEMEHEH U aKTyalleH.

IV. CtpykTypa Ha AucepTalMOHHMA TPYA; UeJ W 3a4a4u; MaTepua] U MeTOAH; pe3yJITaTH U
HU3BOJH

HucepranmonnusT Tpya oOxBama 184 craHmapTHW MAIIWHONMCHYU CTPAHWIM U € TIPAaBUIIHO
CTPYKTYpUpaH IO OTHOLIEHHE Ha W3UCKYeMUTE KOMHOHEHTH. OTAEIHHUTE IJIaBU M IOAIVIaBU ca
OTpa3eHu NPELU3HO B ChIbPKAHUETO, KOETO BHACS SICHOTA U MPErJIEAHOCT Ha MaTepuara.

Hanpagen e uenenacoueH 1umepamypen 0630p (30 cTp.) o pasriaexaaHus mpodieM KaTo ca
3aCTBIEHU OOILIUTE IMOJIOKEHHUSI MO OTHOIIEHWE Ha MEeTabOJMTEH CHHJIPOM, 3axapeH Iuaber u
HUCKOCTENIEHHO XPOHHWYHO BB3MAaJC€HUE, POJsATa Ha BUCIEPATHOTO 3aTIBCTSABaHE M OsylaTa MacTHa
ThKAaH 3a MHULMHpAHE U TMOAJbp)KaHE HAa XPOHMYHOTO HUCKOCTENEHHO Bb3ManeHue. Jloruuwo,
aKIIEHT € TI0CTaBEeH BBPXY POJISITAa HA CEKPETUPAHUTE OT BUCLIEpATHATa MacTHA ThKaH IuToKuHN (IL-
1;IL-6; TNFa; CRP) B pa3BUTHETO Ha HWHCYJIMHOBAa PE3MCTCHTHOCT M HMMYHHA JIHC(HYHKIUSI
MeTa0OJUTEH CHUHAPOM W/WIM 3axapeH aualer Tum 2. 3aabi004YeHO € Mpe/icTaBeHa pojsTa Ha
BPOJICHHS ¥ IPUIOOUTHSI HIMYHHUTET B PA3BUTETO Ha HHCYJIMHOBA PE3UCTEHTHOCT U XUTIEPTIUKEMHS .
Ouepranu ca cropes JIUTEPATypHUTE JAHHU MPOMEHHUTE B OOLIUSA U AuepeHIraNeH JeBKOLUTEH
Opoii u mumdorTHaTa GYHKITUS MTPU TAIMEHTH ¢ METAOOJIUTEH CHHIPOM U 3aXapeH AuadeT Tuil 2.

B pestome, 0030pBT € MOCTPOEH JIOTHYHO, CHIBPKAHUETO MY € Hal'bIHO BBB BpB3Ka C
MOTHBAIMATa U WICHHMS 3aMUCHJI Ha AMCEepTallMOHHaTa pa3paboTka, ouepTaBa OOCHKIAaHETO Ha
pe3yJITaTUTe.

Taka kakTo € popmynupaHna, yeama OT €IHA CTpaHa € J1a ce MpoyvyaT HUBaTa Ha IIUTOKUHUTE!
MHTEPJIEBKHUH- |, HHTEPIEBKUH-6, TyMOp-HEKpOTHUYEH (PakTop anda 1 JUMGPOLUTHUTE CyONOMyIaiu
B nepudepHa KpbB KaTO MapKepH 3a HUCKOCTENEHHO XPOHUYHO Bb3MaJIEHUE U UMYHEH OTTOBOp MpHU
NAIMEeHTH ¢ METaOOJIMTEH CHHPOM, a OT Jpyra - Ja ce aHaJU3Upa B3aUMOBPB3KaTa UM C Pa3IUUHU
KJIIMHUKO-JIa0OpaTOPHU OTKJIOHEHUS, BKJIIOYEHM KAaTO KOMIIOHEHTHM B XapaKTepHCTHKara Ha
METa0OJIUTHUS CUHJIPOM.

3adauume MpoN3TUYAT OT LIENTAa U Cca pa3/ieJIeHH Ha 2 OCHOBHM YacTH ¢ 1O 4 Moj3ajauu - 3a
I'bpBaTa YacT Ha MPOYYBAHETO, BKIIIOUBAINA MMAIIUEHTH ¢ META0OIUTEH CHHIPOM 0e3 3axapeH auader



TUN 2 W MAlUCHTH C METabONMTEeH CHUHAPOM M 3axapeH aAualdeT TUm 2 W 3a BTopara 4acT Ha
MIPOYYBAHETO, BKJIIOYBAIIA TTAIUEHTH ¢ META0OJUTEH CUHIIPOM O€3 3aXapeH MuadeT TUIl 2, MalueHTH
C METa0OJUTEH CHHIPOM U 3aXapeH IuadeT TUN 2 U MAIMeHTH ChC 3axapeH aquader tum 1.

Memoodonocusma u oOuzatiHbm HA NPOYY8aHemo ca TPEUU3HO U TMOAPOOHO OIMUCAHHU.
BewiHocT, ca mpoBeieHH NIBE MPOYYBAHHS ChC CPABHUTENICH XapaKTep, THI «CIy4ail-KOHTPOIa»
IIpU NAIMEeHTH ¢ MeTabonuTeH cUHApPOM. [IbpBOTO MpoyuBaHE BKIIIOYBA M3CJIEBAaHE HA IIUTOKUHU
(nHTEpNEBKUH-1, UHTEPICBKUH-6, TyMOp HEKpPOTHYCH (akrop anda) ¥ MapKepH Ha BH3MAICHHETO
(Bucoko censutuBeH C peakTHBEH MPOTEHH) MpH 79 manueHTH — 45 ¢ MeTabOoIUTEH CHHAPOM Oe3
3axapeH auabder T 2 ¥ 34 ¢ MeTabOIUTEeH CHHAPOM U 3axapeH AuadeT THIl 2, KakTo U 21 KIMHUYIHO
31paBu Julla. BropoTo mpoyuyBaHe BKJIIOUBa H3cienBaHe Ha duMdouutHu cyomnomynanuu (CD3,
CD4, CDS, CD19) u Th/Ts crotHOmEHHeTO npu 96 manueHTn ¢ METabONUTEH CHHAPOM, OT KOUTO
70 u cbc 3axapeH auabeT Tum 2, 22 MalMEeHTH ChC 3axapeH auadeT Tumn | u 21 KIMHWYHO 3/paBH
1A,

[Ipeun3Ho ca mpencTaBeHW BKIIOYBAIIM W HU3KIIOYBAIM KPUTEPUU 32 Yy4yacTHE B
MIPOYYBAHETO, TUATHOCTUIHUTE KPUTEPUHU 32 META0OIUTEH CHHIPOM, 3aXapeH aAuadeT Tvi 2 u i 1.
MeToau4yHHUTe MOAXO0/IU, KIMHUKO-IA00PATOPHUTE, HHCTPYMEHTATHUTE U CTATUCTUYECKUTE METOIH
Ha M3CJICIBaHE Ca ChBPEMEHHU M BUCOKOKAYECTBEHH, ONIMCAHM Ca C BEIHHA.

[TonpoOHO ca TpelncTaBeHU pe3yrmamume OT U3BBPUICHUTE NPOy4YBaHUsA, OOrarto
wioctpupann ¢ 51 tabmuium u 38 rpaduKM, KOETO YJIEeCHsSBa BB3IMPHEMAHETO Ha MOAPOOHUTE
aHanu3u. M3crneaBaHUTEe MAlMEHTH C METabONMTEeH CHHAPOM ca C JaHHU 32 BHCLEPATHO
3aTIBCTSIBAHE, XUIICPHUHCYJIMHEMHS, WHCYJIMHOBA PE3UCTCHTHOCT W IPOMEHHM B [-KIIeThUHATA
CeKpeTopHa akTUBHOCT. [Ipm Hanmuume Ha 3axapeH [auabeT TUN 2 C XWUIEPIIUKEMHUS Cpel
W3CIICABAHUTE JIMIIA C METa0OJUTEH CHHAPOM c€ HaOJI0JaBaT IO-BUCOKM HHBA HA CHJIOTCHEH
WHCYJUH Ha TJIaJHO, MPOrpecupalla NHCYJINHOBA PE3UCTEHTHOCT, oTpazeHa ¢ HOMA-UP unnekc u
HaMaJieHa MHCYJIMHOBa cekpeuus, orpasena upe3 HOMA-B%. Cpen manueHtuTe ¢ MeTabonuTeH
cuHapoM 0e3 3axapeH auabet tum 2 (Tpyna A) He ce HaONoIaBaT U3pa3eHu pa3NuyMs B HUBATa Ha
eHJoreHeH umHCynuH Ha ragHo 1 HOMA-UP unpekca cnpsiMo Bb3pactTa, aokato HOMA-B%
MIPOrPECUBHO HaMaJlsiBa MPH MMO-Bh3pacTHUTE. ToBa MoKa3Ba 100pUs 1MoA00p Ha TPYITUTE.

Hamepenu ca mopumienn HuBa Ha IlI-1, IL-6 u TNF-o cpen manmeHTHTE ¢ METabONUTEH
CHUHJPOM U 3axapeH auadeT TUM 2, I0Ka3BaT C€ MO3UTHUBHU KOpelaluu Mexay HuBaTa Ha IL-1 ¢
WHCYJTUHOBHUTE HUBAa M MHCYIMHOBUTE MHIEKcH, Ha |L-6 ¢ HuBara Ha rimkemusita u Ha TNF-a ¢
OoOWKOJIKaTa Ha TaUsATa, KOUTO CBUJCTEIICTBAT 3a POJIsATAa HA MHTEPJICBKUHUTE B MATOreHe3aTa Ha
MeTabOIUTEeH CHHIPOM U BIUSHUETO UM B aKTUBHpPAHE Ha MOCIEABAIIA UMYHHOIOTUYHH MPOLIECH B
X0J1a Ha METa0OJIUTECH CUHPOM M PAa3BUTHETO HA 3aXapeH quader 2.

Hsikou mo-Ba>kHU pe3ynATaTH M M3BOJAU IO OTHOIIEHHWE HA BTOpATa 4acT HA MPOYYBAHETO ca
CIIETHUTE. OOLIUAT JIEBKOLIUTEH, JUMQOLUTEH U TpaHyIoUMTeH Opoil B mepudepHara KpbB Ha
MAMEHTUTE ¢ METAOOIUTEH CHHAPOM 0e3 3axapeH nuader TN 2, ¢ MeTaboIUTeH CHHAPOM U 3aXapeH
nuaber T 2, ¢he 3axapeH AuadeT Tum 1 v 37paBu JIMIIAa He TT0Ka3Ba OTKIIOHCHHS H3BbH YCTAHOBEHUS
pedepenten o6OxBar. [lanmeHTuTe € METaOOJIUTEH CHHIpPOM Oe3 3axapeH auaber Tum 2, ¢
MeTa0OJIUTeH CUHJIPOM M 3aXapeH MuabeT TUll 2, ChC 3axapeH auadeT TN 1 ca cbe cTaTHCTUYECKU
MO-BHCOK MOHOIIMTEH Opoii CpaBHEHO ChC 37paBuTe Nuila. C yCTaHOBEH Hal-BUCOK OOII JICBKOIIUTEH
Opoli ca TAalMEHTUTE CHhC 3axapeH auabeT. YCTaHOBSBA C€ CTAaTUCTUYECKH IO-BUCOK aOCOJIOTEH
TUMQOIMTEH U MOHOIIUTEH OpOM MPH JHIaTa ¢ METa0OIUTEH CHHAPOM CIPSIMO 3/IpaBUTE KOHTPOJIH.
Pesynrarure oOT QIOYIUTOMETPHYHHUS aHATM3 Ha JUMQPOIMTHUTE CYOIOMyJaluy ITO0Ka3BaT
CUTHU(HUKAHTHO TMO-BUCOK aOcoioTeH Opoit Ha obmute Hecnenuduunu T(CD3+) u Th (CD4 +)
TUMQOIUTH M CTATUCTHYECKH JTOCTOBEPHO MO-HUCHK abcomoreH Opoit Ha TS (CD8+) mumdonutn
MIpU BCUYKH JIMIA C METAaOONHUTEH CHHIAPOM U 3axapeH AuabeT Tum 1 copsMo 3ApaBUTE KOHTPOJIH.
KakTo marueHTHTE ¢ METaOOJIMTEH CHHIPOM, Taka U TE3U ChC 3axapeH auader Tum 1 ca ¢ moHmxkeH B
(CD19+) numdornuten Opoii, CpaBHEHO ChC 3PaBUTE JIMIA, KATO Pa3IUYMATA Ca CTATHCTUYCCKU
3HAYUMHU CaMO C PE3YJITATUTE TIOJYyYSHHW 3a HM3CIICBAHUTE C META0OJMTEH CHHJIPOM H 3axapeH
nuaber tunm 2 W 3axapeH aumaber tun 1. AOcomorHust Opoir Ha NK (CD3-/ CD16+56+) B
nepudepHaTa KpbB Ha yYaCTHHUIIUTE B M3CIEABAHETO C META0OJMTEH CHHAPOM € CUTHH(DHKAHTHO
MO-BHCOK CIIPSIMO a0COTIOTHHS Opoii Ha ChITUTE UMYHOKOMITETEHTHH KJIETKH MIPH 3PABUTE JIUIIA.



AHanM3bT Ha BIMSIHHETO HA MPOMEHUTE B MMYHOKOMIICTCHTHUTE KPHBHU €IEMEHTU BBPXY
IMKeMUsiITa Ha TIaaHo, HuBata Ha HBAIlc, €HOOTeHHara WHCYJIMHOBA CEKpelHs Ha IJIajIHo,
WHCYJIMHOBATa PE3UCTEHTHOCT H [-KJIEThYHATA CEKPETOPHA aKTUBHOCT IPU 3/IPABHUTE JIMIIA TIOKA3BAT
CUTHU(HUKAHTHU TIOJIOKUTEIIHU KOpelanuud Mexay abcomoTaus Opoit ma Ts (CD8+), B (CD19+)
mumdorutrn 1 NK (CD3-/CD16+ 56+) kineTkute ¢ HUBaTa Ha KpbBHA 3axap Ha riajaHo. Hamepena e
JMHEWHa, HeraTHBHA CTAaTUCTHYCCKH 3HAYMMa Kopejamnus Mexay adcomoTaus Opoit Ha Ts (CD8+)
mumdorutu ¢ UPU 1 HOMA-B%. B rpynara Ha metabonuTeH CHHIPOM Oe3 3axapeH auader Tuil 2
CC YCTaHOBSIBAT IOJOXKHUTEIHUA B3aUMOBPB3KH MEKIAY abcomotHus Opoit Ha TS (CD8+), cepymuuTte
HUBa Ha OOIIUS XOJECTepPOd M TPUIIMLEPUIN M HeraTuBHA C Kaykyaupanus LDL-xomectepon, a B
rpynara Ha MeETaOOJNMTEH CHHIPOM CbhC 3aXapeH auadeT THIl 2 C€ YCTAHOBSIBAT HETaTUBHU
3aBUCMMOCTH Mexny HuBara Ha HDL-xomectepona ¢ oOmms JIeBKOLUUTEH, JUMQPOLUUTEH U
MOHOIMTEH Opoi B nepudepHara KpbB. [103uTHBHA CUTHU(UKAHTHA KOpENaIHs C€ OTKPHBA MEXIY
CEepyMHUTE HUBA Ha TPUDIULEPUIUTE M OOI] JICBKOIUTEH, TUMQPOLUUTEH, MOHOLUTEH OpoH, oOum
vecrunuduuan T(CD3+) u Th (CD4+) numbonutu.

Pesynrarure mpu u3cienBaHUTE MALMEHTH ChC 3axapeH AuadeT Tull 1, mogoOHO Ha Te3U ChC
3axapeH nuabeT THI 2, MOKa3BaT HEraTUBHH 3aBHCHMOCTH Mexny HuBata Ha HDL-xomecrepona c
O0ImIMsI JICBKOIUTEH, JUM(OIMTEeH W MOHOIMTEH Opoil B mnepudepHara KpbB U IO3UTHBHA
CUTHU(HMKAHTHA KOpEJIAlUsi MEXIy CEPyMHUTEC HHBA HAa TPUIIMLICPHIUTEC M OOIIMS JICBKOLUTCH,
TUMQOLIMTEH U MOHOLMTEH Opoil. 3a paszinuka OT MAlMEHTUTE ¢ META0OJUTEH CUHAPOM M 3aXapeH
auabeT THIl 2 B Ta3W Tpyla ce OTKPUBA CHINO CHJIHA TMO3UTHBHA B3aUMOBPB3KAa MEXKy HHMBaTa Ha
cepyMuuTe Tpurauiepuan u adcomotaus Oopoit Ha NK( CD 3-/ CD16+ 56+) kieTKu ¥ HeraTHBHA
TakaBa ¢ Opost Ha B (CD19+) nmumdonuTute B nepudepHara KpbB.
3abenexcka: Pesynratute OT JBET€ MNPOYYBAHHWS Ca NPEACTaBEHH MOOTIEIHO, CMECEHO C
0OCBHKIaHETO, KOETO € JOocTa Kparko. bu ciensano ma ce u3BelNe OTACIHO W Ja C€ paslIupH
ChOOpa3Ho uTeparypHuTe u3TouHun. opmynupoBkara “O0ChkKIaHe U JUCKYCUS ™ € TABTOJIOTHI.

bubnuoepagpuama e n3dyepnatenHa U aKkTyallHa, OTTOBaps Ha W3HMCKBaHUATa - BKIrouBa 210
0a3KMCHU ¥ ChBPEMEHHH JINTEPATYPHHU U3TOYHHKA, OCHOBHO Ha JIATHHHUIIA, 6 Ha KHPHJIHIIA.

V. IlpnHocu

LleHHM ca IPUHOCUTE C opucUHANeH Xapakmep - 33 IbPBU BT y HAC € MPOBEAECHO U3CJIEABaHE
Ha JIUM(OUUTHU TMONyJaluu upe3 (UIOyHUTOMETPUYEH aHaIM3 IMpU MAlMEHTH C METadOoIHUTEH
CUH/IPOM U HOPMOTTIMKEMHUS U TAalMEeHTH C METa0OMUTEH CHUHAPOM U 3axapeH auaber Tum 2 3a
JI0Ka3BaHE Ha HAJIMYHA B3aUMOBpPB3Ka MEXAYy METa0OJUTHU HAapYILICHUsS U UMYHHA TUCQYHKIMS. 3a
IbpBU BT B bbarapus € HampaBeH ONUT 3a OMNpEAENIIHE Ha MparoBa CTOWHOCT HAa HUBATa Ha
MJIa3MEHUTE IUTOKUHU U JUMQOIMTHU TOMYJallMd KaTo MpeACKa3Balld pPUCKA OT pa3BUTHE Ha
3axapeH auaber Tum 2.

OT mnpuHOCHTE C nomevpoumeneH Xapakmep MOXE Ja ce I0coyaT: Haluyhe Ha
HUCKOCTETIEHHO XPOHHYHO BB3MAJICHUE CPeJl MAIMEHTUTE ¢ METa0OJIUTeH CHHIPOM HE3aBHCHMO OT
HAJTMYMETO WJIM JIUIICATa Ha 3aXapeH nqualeT THIl 2; 3aBUIIICHU HUBa Ha cepyMHHU 1uTokrHU 1 hSCRP,
KaTo MapKepu Ha HUCKOCTENIEHHOTO XPOHWYHO Bh3MaJIEHUE TPU MAlMEHTH C METa0OIUTEH CUHAPOM,
3HauMMa KoMIUIeKcHa poisis Ha WMTM, obukosnkarta Ha TajausiTa, WHCYJIWHOBAaTa PE3UCTEHTHOCT
3apuIieHuTe HUBA Ha |L-6 1 BB3pacTTa KaTo pUCKOBU (PaKTOPH 3a pa3BUTHE HA 3aXapeH AUA0ET TUI
2; HAIMYMe HAa UMYHHA TUCQYHKIUS, OTpa3eHa uype3 MPOMsHAa B MMYHOKOMITIETEHTHHUTE JTUMDOIIUTH
MIPH METa0OTUTEH CUHPOM.

Baxen npunoowen npunoc 3a KIMHUYHATA MPAaKTUKa € CH3AAJECHUAT COPTYEpeH MPOAYKT-
KaJIKyJIaTop 3a WHIUBUAYaTHA OIICHKAa Ha BEPOSATHOCTTA 3a HAIMYUE Ha 3a00iisiBaHe — 3axapeH
auabeT TUM 2 M0 ONpeAeacHH CTOWHOCTH Ha JUACTOJIHO apTephanHo Hamsrane W HuBa Ha hSCRP u
IL-6.

[Ipuemam camoonenkara Ha n-p CunBus ['aneBa-TogopoBa OTHOCHO TPUHOCHTE Ha
JUCepTalMOHHATA pa3paboTKa, KAKTO U pa3/IesTHETO UM Ha OPUTHHAIHU U TaKUBA C MMOTBBPIUTEIICH
Xapakrep.
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VI. Ily6auKkanHoHHA AKTHBHOCT

BbB Bpb3ka ¢ mucepramMoHHAaTa pa3paGoTKa ca TpPENCTaBEeHH 2 IMyOIHKAalWH B
MEXIyHapOIHH CIIHCAHUs, 5 MyONMKaKy B OBITapCKH CIIHCAHHS, 7 y4acTHs B HAYYHH KOHIpecH (2
MEXIyHApOJIHH) U y4acCTHe B 2 Hay4HO-H3CIIEI0BATEIICKH IPOEKTH. [IbpBH aBTOp € Ha 4 my6IHKALHH
M 6 KOHIpecHM ydyacTHs. Ta3u HaydHa aKTHBHOCT MOJKDENs CaMOCTOSTENHOTO ydYacTHe Ha
NOKTOpaHTa B pealn3upane u 0popMsiHe Ha JUCEpPTALMOHHATA pa3paboTKa.

VII. ABTopedepar

[IpencraBenusT aBTOpedepar e NIPaBHJIHO CTPYKTYpPHpaH, ChObp)Ka BCHYKH HEOOXOIUMH
KOMIIOHCHTH M OTpa3sgBa OCHOBHHTE aCHEKTH OT pa3paboTkara, ¢ KOETO HANBJIHO OTroBaps Ha
U3HUCKBaHHATa Ha [IpaBuiiHMKa Ha MeuIuHCKH Yuusepcurer-Ilnesen.

VIII. 3akiaoyenne

Bb3 0OCHOBa Ha TOPEHM3NIOKEHOTO, CYMTAM Ye NMCEPTAIMOHHHMAT TpYyJ Ha a-p CunBus
Cumeonona I'aneBa-Tomoposa “TIpoMeHH B IIa3MeHHTE HHMBA HAa IUTOKHHHTE M TUM(DOILIUTHHTE
cybnonynaiuu npu NalMeHTH ¢ MeTaboJNMTEH CHHAPOM” € aKTyaleH, IIpeCTaB/IsABa 3aBbplICHA
Hay41HO-H3CJIeIOBaTeNICKa pa3paboTka ¢ IPHHOCEH XapakTep, OTroBapsAIla Ha BCHUKH M3HCKBAHHS HA
3aKoHa 3a pa3BHTHE Ha aKaJeMHYHHs CHCTaB B Pemy6imka beiarapus (3PACPB), IlpaBunnuka 3a
npunaraie Ha 3PACPB u [papuinuka 3a yCTpORCTBOTO | IEHHOCTTa Ha MeTHIMHCKH Y HHBEPCHTET
- I[Inesen 3a npunoGuBane Ha oGpa3zoBarenHaTa ¥ Hay4Ha CTENEH »JlOKTOp” 0 Hay4Ha CIEIHATHOCT
»EHIOKPHUHOJIOTHS .

IIpenopryBaM Ha 4ieHOBeTe Ha yBakaeMoTo HaydHO KypH Aa HaiaTr MOJIOXKHTENEH BOT 3a
peaM3kpane Ha poLeaypara [0 OKOHYATEIHA 3aIllUTa U IPUCHKIAHE Ha I CKa CTeIleH.

09.08.2022 r. 01570110 (I, W . W,
[TnoBmus /mpo¢. n-p M. Opbenjosa/




To

Chairman of the Scientific Jury,
determined by Order No. 2028/26.07.2022
of the Rector of MU-Pleven

Prof. D. Dimitrov, MD, PhD

Review

by Prof. Dr. Maria Mitkova Orbetzova,
Scientific specialty "Endocrinology and metabolic diseases"
Head of the Clinic of Endocrinology and Metabolic Diseases, "Sv. Georgy" University Hospital,
Head of the Department of Endocrinology, Faculty of Medicine, MU - Plovdiv

of a dissertation for the acquisition of an educational and scientific degree "Doctor"
of Dr. Silvia Simeonova Ganeva-Todorova,
Faculty of Medicine, Medical University - Pleven

Topic: ""Changes in the plasma levels of cytokines and lymphocyte subpopulations in patients
with metabolic syndrome™
Doctoral program: ""Endocrinology™*

Research supervisor: Assoc. prof. Katia Todorova, MD, PhD,
Scientific consultant: Assoc. prof. Tsvetan Lukanov, MD, PhD

I. Procedural requirements

| was elected as an external member of the Scientific Jury by Order No. 2028/26.07.2022 of

the Rector of MU-Pleven. The review was prepared in accordance with the requirements of the
Regulations for the organization and activities of MU-Pleven. Independent researcher
in doctoral education Dr. Silvia Simeonova Ganeva-Todorova, doctoral program ""Endocrinology"*
in professional direction 7.1. Medicine, from the field of higher education 7. Health care and
sports, to the Department of Cardiology, Pulmonology, Endocrinology and Rheumatology of the
Faculty of Medicine at the Medical University of Pleven, submits all materials necessary for review
in accordance with the Regulation for the acquisition of the educational and scientific degree "doctor"
as follows :

— Dissertation;

— Dissertation abstract;

— Autobiography signed by the doctoral student;

— Copy of diploma for higher education;

— Copies of diplomas for acquired specialties;

— List and copies of scientific publications on the subject of the dissertation;

— Reference from NACID;

— Other documents related to the procedure.

I1. Biographical data of the doctoral candidate

Dr. Silvia Ganeva-Todorova is a graduate of PMG "Vasil Drumev”, Veliko Tarnovo. She
graduated from higher education "medicine” at MU-Pleven in 1998. She acquired a specialty in
Internal Medicine in 2005, and in Endocrinology and Metabolic Diseases in 2012. In 2017 Dr.
Ganeva obtained a Master's Degree in Public Health and Health Management.

From 1998 to 1999, she has been working at the Internal Department of the State Hospital in
the town of Nikopol. Since 1999 she has been working at the "Georgi Stranski™ University Hospital -
until 2003 at the Department of Toxicology, subsequently and until now at the Clinic of
Endocrinology.

In 2010 she became an assistant in Endocrinology.



I11. Relevance of the topic

Metabolic syndrome, regarding its increasing incidence due to the obesity pandemic and
unhealthy lifestyles in modern society, is becoming a major risk factor for morbidity and mortality.
Hence its enormous socio-economic importance. Adipose tissue is currently recognized as an actively
secreting organ with an important influence on inflammatory and immune processes, blood
coagulation, regulation of vascular tone, lipid and glucose metabolism, and insulin sensitivity.

Plasma levels of mediators and products of inflammation (CRP and cytokines-1L-6, TNF-a)
can be used clinically both as prognostic markers for the development of type 2 diabetes among
patients with visceral obesity, and as independent risk factors for development of cardiovascular
diseases in metabolic syndrome and type 2 diabetes mellitus. While the establishment of macrophage
infiltration in adipose tissue proves the involvement of innate immunity in the development of low-
grade chronic local and generalized inflammation in obesity, the presence of activated T-lymphocytes
in adipose tissue proves the involvement of acquired immunity in the processes of inflammation in
visceral obesity and insulin resistance.

There are very few studies in the literature reporting the relationship between changes in
leukocyte populations and lymphocyte subtypes (as markers of pathological cellular immunity) and
the metabolic syndrome, and these have heterogeneous results.

In recent years, accumulated scientific data on the interrelationship between metabolism and
immunity have singled out a new concept of "immuno-metabolism". An object of interest in this
aspect is the study of metabolic changes occurring after activation of cells by the immune response.
The need to study the pathogenetic mechanisms by which immune cells and metabolic pathways
interact in obesity and type 2 diabetes mellitus is ripe. In this sense, the dissertation, which is
dedicated to studying the changes in the plasma levels of cytokines and lymphocyte populations in
metabolic syndrome with and without overt type 2 diabetes mellitus is modern and up-to-date.

IV. Structure of the dissertation; purpose and objectives; material and methods; results and
conclusions

The dissertation covers 184 standard typewritten pages and is properly structured in terms of
required components. The individual chapters and subchapters are precisely reflected in the content,
which brings clarity and transparency to the material.

A targeted literature review (30 pages) was made on the problem under consideration, and the
general conditions regarding metabolic syndrome, diabetes mellitus and low-grade chronic
inflammation, the role of visceral obesity and white adipose tissue in initiating and maintaining
chronic low-grade inflammation were advocated. Logically, emphasis is placed on the role of
cytokines secreted by visceral adipose tissue (IL-1; IL-6; TNFa; CRP) in the development of insulin
resistance and immune dysfunction, metabolic syndrome and/or diabetes mellitus type 2. The role of
innate and acquired immunity in the development of insulin resistance and hyperglycemia is
thoroughly presented.. Changes in the total and differential leukocyte count and lymphocyte function
in patients with metabolic syndrome and type 2 diabetes mellitus were outlined according to
literature data.

In summary, the overview is structured logically, its content is fully related to the motivation
and conceptual design of the dissertation development, outlines the discussion of the results.

As formulated, the aim on the one hand is to investigate the levels of cytokines: interleukin-1,
interleukin-6, tumor necrosis factor alpha and lymphocyte subpopulations in peripheral blood as
markers of low-grade chronic inflammation and immune response in patients with metabolic
syndrome, and on the other - to analyze their interrelationship with various clinical and laboratory
impairments, included as components in the characteristics of the metabolic syndrome.

The tasks derive from the objective and are divided into 2 main parts with 4 sub-tasks each -
for the first part of the study including patients with metabolic syndrome without type 2 diabetes and
patients with metabolic syndrome and type 2 diabetes and for the second part of the study including
patients with metabolic syndrome without type 2 diabetes mellitus, patients with metabolic syndrome
and type 2 diabetes mellitus, and patients with type 1 diabetes mellitus.

The methodology and design of the study are precisely and thoroughly described. In fact, two
comparative case-control studies were conducted in patients with metabolic syndrome. The first



study included the examination of cytokines (interleukin-1, interleukin-6, tumor necrosis factor
alpha) and markers of inflammation (high-sensitivity C-reactive protein) in 79 patients - 45 with
metabolic syndrome without type 2 diabetes and 34 with metabolic syndrome and type 2 diabetes as
well as 21 clinically healthy individuals. The second study included the examination of lymphocyte
subpopulations (CD3, CD4, CD8, CD19) and the Th/Ts ratio in 96 patients with metabolic syndrome,
70 of whom also had type 2 diabetes, 22 patients with type 1 diabetes and 21 clinically healthy
individuals.

Inclusion and exclusion criteria for participation in the study, diagnostic criteria for metabolic
syndrome, type 2 and type 1 diabetes mellitus are presented in details. Methodological approaches,
clinical-laboratory, instrumental and statistical research methods are modern and of high quality, and
are expertly described.

The results of the conducted studies are presented in detail, richly illustrated with 51 tables
and 38 graphs, that facilitates the perception of the detailed analyses. The studied patients with
metabolic syndrome have evidence of visceral obesity, hyperinsulinemia, insulin resistance and
changes in B-cell secretory activity. In the presence of type 2 diabetes mellitus with hyperglycemia,
higher fasting endogenous insulin levels, progressive insulin resistance reflected by NOMA-IR index
and reduced insulin secretion reflected by NOMA-B% were observed among the subjects with
metabolic syndrome. Among patients with metabolic syndrome without type 2 diabetes mellitus
(group A), no marked differences in fasting endogenous insulin levels and NOMA-IR index were
observed according to the age, while NOMA-B% progressively decreased in the elderly. This
confirms the good selection of the groups.

Increased levels of 1I-1, IL-6 and TNF-a were found among patients with metabolic syndrome
and type 2 diabetes, positive correlations were demonstrated of IL-1 levels with insulin levels and
insulin indices, of IL-6 with levels of glycemia and of TNF-a with waist circumference, which testify
to the role of interleukins in the pathogenesis of metabolic syndrome and their influence in the
activation of subsequent immunological processes in the course of metabolic syndrome and the
development of diabetes mellitus 2.

Some of the more important results and conclusions regarding the second part of the study are
as follows: the total leukocyte, lymphocyte and granulocyte counts in the peripheral blood of patients
with metabolic syndrome without type 2 diabetes mellitus, with metabolic syndrome and type 2
diabetes mellitus, with diabetes mellitus type 1 and healthy subjects showed no deviations outside the
established reference range. Patients with metabolic syndrome without diabetes mellitus type 2, with
metabolic syndrome and diabetes mellitus type 2, and with diabetes mellitus type 1 had a statistically
higher monocyte count compared to healthy individuals. Patients with diabetes mellitus were found
to have the highest total leukocyte count. A statistically higher absolute lymphocyte and monocyte
count was found in individuals with metabolic syndrome compared to healthy controls. The results of
flow cytometric analysis of lymphocyte subpopulations showed a significantly higher absolute
number of total non-specific T(CD3+) and Th (CD4+) lymphocytes and a statistically significantly
lower absolute number of Ts (CD8+) lymphocytes in all subjects with metabolic syndrome and
diabetes type 1 diabetes versus healthy controls.

Both patients with metabolic syndrome and those with type 1 diabetes mellitus had lower B
(CD19+) lymphocyte counts compared to healthy subjects, the differences being statistically
significant only with the results obtained for subjects with metabolic syndrome and type 2 diabetes
mellitus and type 1 diabetes mellitus. The absolute number of NK cells (CD3-/CD16+56+) in the
peripheral blood of the participants with metabolic syndrome was significantly higher compared to
the absolute number of the same immunocompetent cells of the healthy subjects.

Analysis of the influence of changes in immunocompetent blood cells on fasting glycemia,
levels of HbAlc, endogenous fasting insulin secretion, insulin resistance and p-cell secretory activity
in healthy subjects showed significant positive correlations between the absolute number of Ts
(CD8+), B (CD19+) lymphocytes and NK (CD3-/CD16+ 56+) cells with fasting blood glucose
levels. A linear, negative statistically significant correlation was found between the absolute number
of Ts (CD8+) lymphocytes with IRl and NOMA-B%. In the metabolic syndrome group without type
2 diabetes mellitus, positive correlations were found between the absolute number of Ts (CD8+),
serum levels of total cholesterol and triglycerides, and negative one with calculated LDL-cholesterol,



while in the group of metabolic syndrome with type 2 diabetes mellitus a negative correlation
between HDL-cholesterol levels and total leukocyte, lymphocyte and monocyte counts in peripheral
blood was found. A positive significant correlation was found between serum triglyceride levels and
total leukocyte, lymphocyte, monocyte count, and total non-specific T(CD3+) and Th (CDA4+)
lymphocytes.

The results in the patients with type 1 diabetes mellitus, similar to those with type 2 diabetes
mellitus, showed negative relationship between HDL-cholesterol levels and total leukocyte,
lymphocyte and monocyte counts in peripheral blood, and a positive significant correlation between
serum triglyceride levels and total leukocyte, lymphocyte and monocyte count. In contrast to patients
with metabolic syndrome and type 2 diabetes mellitus, in this group a strong positive correlation was
also found between serum triglyceride levels and the absolute number of NK ( CD 3-/ CD16+ 56+)
cells and a negative one with the number of B (CD19+) lymphocytes in the peripheral blood.

Note: The results of the two studies are presented separately, interspersed with the discussion, which
is quite brief. The latter should be brought out separately and expanded according to the sources. In
the literature The wording "Discussion and debate™ is a tautology.

The bibliography is comprehensive and up-to-date, meets the requirements - it includes 210
basic and modern sources, mainly in Latin, 6 in Cyrillic.

V. Contributions

Contributions of an original nature are valuable - for the first time in our country, a study of
lymphocyte populations by flow cytometric analysis was carried out in patients with metabolic
syndrome and normoglycemia and in patients with metabolic syndrome and type 2 diabetes mellitus
to prove an existing relationship between metabolic disorders and immune dysfunction. For the first
time in Bulgaria, an attempt was made to determine a threshold value for the levels of plasma
cytokines and lymphocyte populations as predictors of the risk of developing type 2 diabetes
mellitus.

Confirmatory contributions include: presence of low-grade chronic inflammation among
patients with metabolic syndrome regardless of the presence or absence of type 2 diabetes; elevated
levels of serum cytokines and hsCRP, as markers of low-grade chronic inflammation in patients with
metabolic syndrome; significant complex role of BMI, waist circumference, insulin resistance,
elevated IL-6 levels and age as risk factors for the development of type 2 diabetes; presence of
immune dysfunction, reflected by a change in immunocompetent lymphocytes in metabolic
syndrome.

An important applied contribution to clinical practice is the elaborated software product - a
calculator for individual assessment of the probability of the presence of a disease - diabetes mellitus
type 2 based on certain values of diastolic arterial pressure and levels of hsCRP and IL-6.

| accept Dr. Silvia Ganeva-Todorova's self-assessment regarding the contributions of the
dissertation development, as well as their division into original and those of a confirmatory nature.

V1. Publication activity

In connection with the PhD thesis, 2 publications in international journals, 5 publications in
Bulgarian journals, 7 participations in scientific congresses (2 international) and participation in 2
research projects have been presented. The doctoral student is the first author of 4 publications and 6
congress participations. This scientific activity supports the independent participation of the doctoral
student in the realization and presentation of the thesis.

VII. Disseration abstract

The presented abstract of the PhD thesis is properly structured, contains all the necessary
components and reflects the main aspects of the dissertation, which fully meets the requirements of
the Rules of Medical University-Pleven.



VIII. Conclusion

Based on the above, I consider that the dissertation work of Dr. Silvia Simeonova Ganeva-
Todorova "Changes in the plasma levels of cytokines and lymphocyte subpopulations in patients with
metabolic syndrome" is up-to-date, it represents a completed research study of a contributing nature,
meeting all requirements of the Law on the Development of the Academic Staff in the Republic of
Bulgaria (LDASRB), the Regulations for the Implementation of LDASRB and the Regulations for
the Organization and Activities of the Medical University - Pleven for the acquisition of the
educational and scientific degree "Doctor" in the scientific specialty "Endocrmology"

I recommend the members of the respected Scientific Jury to give a positive vote for the
implementation of the final defense procedure and the awarding of the doctoral degree

09/08/2022 Signature: .......ccooee iGN
Plovdiv /prof. Dr\M./Orbetzova/



