CTAHOBMLLE ' -
oT MNpod. MuneHa AtaHacosa ATaHacoBa, 4.6.
Kateapa ,,AHaTOMMA, XUCTONOMUA, unTonorms u buonorna”, MY - lNneseH
BbTpeweH yneH Ha Hay4yHO Kypu, onpeseneHo Cbe

3anosen 3945 ot 19.12.2023 r. Ha PeKkTopa Ha MY-lneseH

OTHOCHO: [lMcepTaunoHeH Tpya Ha 4-p TataHa HeakoBa CMmeoHOBa, AOKTOPAHT Ha
camocTosTe/IHa NOAroToBKa KbM Kategpa , ®usmonornsa m natonornyHa éusmonormna”, ®M
npn MY- lNneseH, Ha Tema: ,lpoyyBaHe BANAHMETO Ha BUTAMMUH [ 1 BUTamunH K2 cTaTyca
BbPXYy KOCTHMA TbPHOBLP MPM KEHM C MNOCTMEHONAy3asiHa OCTeonopos3a”“ Cc Hay4yHu
pbKoBogutenu: gou. a-p bopaHa Kpymosa Pycesa, a.m. n pou. a-p 3apasKa Beckosa
PagnoHoBa, A.m., 3a npugobusBaHe Ha obpasoBaTesnHa M HayyHa cTeneH ,A0KTOp" no
Hay4yHaTa cneumanHoct ,PuU3MoNOrMA Ha KMBOTHUTE U YoBeKa” B NpodecnoHanHo
HanpasneHue 4.3, ,brnonornyeckn Haykun"

MNpeacraseHUTe OT AOKTOpaHTKata A-p T. CMmeoHOBa AOKYMEHTU OTroBapAT Ha
3aKoHa 3a pa3BUTME Ha aKagemuyHua cbcTaB B Penybnumka bBbarapus (3PACPB) wu
MpaBWAHMKa 3a ycnoBMATA U pepa 3a NpuaobmMBaHe Ha HAyYyHU CTEMEHWM W 33aeMaHe Ha
aKagemMuyHu anbxHoctn B MY- lNneseH.

NpodecnoHanHo passutue

[-p TataHa Hepgkosa CumeoHoBa 3asbpwBa MeguumnHa npes 1994 r. sbB BMU —
MneseH. Mpe3 2000 r. npuaobumea crneumnanHocT ,BbTpewHn 6onectn”, a npes 2008 r.
,MHeBmonorna n ¢tmsmatpma“. Ot 2016 r. e acucreHt B Cektop ,Pusunonorna” s MY-
MneseH, a npegn ToBa pabotn B YMBAN , I. CtpaHckn”, rp. MNneBeH Kato opAuHaTop B
,RnnHnka MHesmonorna n dtmsmnatpma” n ,KnmHuka no Xemartonorma“. Bnagee oTAnYHO
AHTIMACKM U PYCKM €3MK, U npuTexaBa Heobxogumute 3a NpodecMOHaNHUTE U LEeNn
KOMMIOTbPHU YMEHMUSA.

Cbc 3anoseg Ne 136 / 21.01.2020 r. Ha PekTtopa Ha MY-lneBeH e 3auncneHa KaTo
OOKTOPaHT Ha camocTtoaTesiHa noarotoska B Cektop ,,Pusmonorna” 3a npmaobusaHe Ha
obpa3oBaTenHa M Hay4yHa cTeneH ,A0KTop". OTYMC/IeHa e ¢ NpaBo Ha 3awwmTa ¢ MpoTokon ot
pa3wmpeH KateapeH cbeet No6/ 23.10.2023r.

AKTYanHOCT Ha AUCePTaLUOHHUA TPYA,

MN3bpaHaTa TemMa Ha ANCEPTALMOHHUAT TPYA, € MHOTO aKTya/lHa U COLMANHO 3HAYMMa.
OcTteonopo3aTta e BTOPO MO COLMajsHa 3HAa4YMMOCT 3abosiABaHe, M MOpPaaM yBeaM4yeHaTa

- —



NPOAB/IKUTENHOCT HA XMBOTA M 3acTapABAHETO Ha HaceneHWeTo OpPoAT Ha 3acerHaTuTe
HenpekbCHaTO pacte. KNoYOBM €1eMEHTM Ha XPaHEHETO C Len paHHa NpodMNaKTMKa Ha
3abonsBaHeTo ca Kanuuii (M BuTammH K2 3a yCBOABAHETO Ha Kaauus) u BUuTamMuH D, Kouto
MMaT OCHOBHO 3HaYyeHMe 3a KOCTHaTa NAbTHOCT.

CTpyKTypa Ha AUcepTauMoOHHUA TpyA,

ONcepTauMoOHHUAT Tpyh € HanucaH Ha 182 cTaHAapTHU CTpaHMuM M e borato
oHarnegeH c¢ 12 Tabnuum mn 70 ourypu. CTPYKTypupaH € CblNacHO W3UCKBaHMATA.
bubnnorpadckata cnpaska BkAoUBa 450 AnTepaTypHU U3TOYHMUM, OT KOUTO 6 Ha KMpUAMLA
n 444 Ha naTUHKULA, NO-TONAMA YacT OT KOUTO OT nocnegHuTe 10 rognHun.

JNInTepaTypHMAT 0630p € HanMcaH KOMNETEHTHO U e CTPYKTypupaH B CbOTBETCTBUE C
M3MCKBAHMATA, KaTO OCBETNABA NoAPO6HO M BCeOHXBATHO BCUYKM acMeKTU Ha €TUONOrMATa,
KAMHMKaTa, enuaemuonorvMata, /e4eHMeTO M MOHUTOPUPAHETO Ha OCTeonopos3aTa;
CTPYKTYpPa Ha KOCTUTE M MeTabonuTHa QYHKUMA Ha KOCTTa; KOCTHOTO PeMOAennpaHe u
HerosaTa perynauus; Knacudukaums Ha ocTeonoposaTa; PUcKoBM daKTopu 3a pa3sBuTMe Ha
ocTeonoposa; MatoreHesa Ha NOCTMeHoOMay3asHaTa OCTeonopo3a; Pona Ha ecTporeHuTe;
ButamnH [ B naToreHesaTa Ha OCTEONOpPO03aTa; BMOXMMMYHM MapKepu Ha KOCTHMA
TbPHOBBP.

B cobcTBEHUTE Npoy4YBaHMA Ca NOCOYEHW LEeNTa, 3a4a4nte maTepuanmte n metoaute
Ha u3cneasaHe. Llenta e ACHO M ToyHO PopmynupaHa — Oa ce yCTaHOBWM BUTamMuH [ u
BMTammMH K2 cTaTyca Ha XeHM C NoCcTMeHonay3a/sHa OCTeonopo3a, Aa ce npoyyaT epektute
Ha [BaTa BMTAMMHA BbPXY KOCTHMA TbPHOBBLP M A3 CE OLEHAT Bb3MOMKHOCTUTE 3a
M3NON3BAaHETO MM B YMNpaB/AeHMETO Ha ocTeonopos3ata. 3a HEMHOTO nocTuraHe ca
HabenssaHuM 6 3ag4a4n.

MN3non3BaHW ca cbBpemeHHM meTogm — Ob6eKTuTe Ha muscnegBaHe ca noabpaHu no
CTPOro YCTaHOBEHW KPUTEPWUM Ha BKAKOYBAHE W U3K/AKOYBAHE, CHETa MM e aHamHesa,
NoOANOXeHM ca Ha ¢U3MKaneH npernes M ca NPoBeAeHM pPas3/IMYHM aHTPOMOMETPUYHM
nscnenBanua. M3cnegBaHn ca MapKepu 3a OCTEONOPO3a C BUMOXMMMUYHU U MMYHOJIOTUYHMU
metoaun. ButamumH K2 cTaTycbT Ha NauMeHTKUTE € OueHeH MHAUPEKTHO.

Pesyntatute ca narctpupaHn 6orato ¢ rpadukm n Tabamum ca uscnenBaHM KOCTHA
MMUHepanHa NABbTHOCT; MHOEKC Ha TesiecHa maca; PpaKTypeH puUcCK; uype3 BUoxMmuuHu u
MMYHO/IOTMYHM METOAM Ca MMePeHMHa Kanuuin, docdop, ankanHa pocdartasa, apaTxopmo,
BuTaMuH [1, octeokanumH, 6eta Kpoc/lanc, N3uncneHun ca kopenaummnte mexay BUTamuH [
nokasaTtenuTte Ha KanuueBo-pocdopHaTa oO6MsAHA, OUXMMMUYHM KOCTHM MapKepu, KOCTHA
MMWHepasHa NABTHOCT, MHAEKC TeNleCHa Mmaca, GPaKTYpHUA PUCK N BUTaMKUH K2. MpeactaBeHa
€ NpoMsAHaTa Ha CepyMHUTE KOHLEeHTpaunn Ha 6eta Kpoc/lanc u ankanHa ¢ocdaTtasa npeau
n cnep nevenue c [leHo3ymab.

JOKTOpaHTKaTta rpynupa wu3BoAuUTEe B 6 rnaBHM TOYKW, Kacaelu onpegeneHun
NOKa3saTe/in, KaTto 3a BCEKWM MOKaA3aTesl UAN rpyna NoKasatean Ca mniBeaeHum noamsisogu.



MpuHOCUTE ca pasgefieHn Ha NPUHOCUM C OpPUrMHANEH XapakTep — 4 M NpPUHOCU C
NOTBbPANUTENEH XapaKTep — 4, KOMTO a3 HaMb/IHO NpUEeMaM.

OpurnHanHu 3a bbarapua ca gaHHUTe 3a BUTaMUH K2 cTaTyca npu XeHn B MeHonaysa
M C NOCTMEHOMNay3asHa OCTeonopo3a, KOUTO He Ca NpuemManu MeauKameHTu u aobasku
NOBAMABALLY KOCTHATa MUHepasiHa NABbTHOCT. [IpoyyeHa e B3aMMOBpPb3KaTa MeXAy BUTAaMUH
O v BuTamuH K2, HAKON BUOXMMUYHM MapKepu Ha KOCTHMA TbPHOBBP, KOCTHaTa MUHEpPaHA
NABTHOCT N GPAKTYPHMA PUCK NPU }KEHM C MOCTMEHOMay3a/1Ha OCTeonopo3a.

OueHeHa e noTeHUManHaTa pons Ha npocneasBaHETO Ha AWMHAMWMKATA B
KOHUEHTpauumTe Ha 6eta Kpoc flanc n ankanHa ¢ocdartasa 3a paHHO MOHUTOpPUPAHE Ha
edekTa OT nedvyeHueTo ¢ [leHodymab. OueHeHa e B3aMmoBpb3KaTa ¢ KMIM u HMBaTa Ha
BUuTammMH [ n K2 cnopen nosyvyeHuMTe OaHHM 33 AeCeTroauliHuMa GpakTypeH PUCK npu
NauMEHTKM C MOCTMEHOoMNay3asiHa OCTeonopo3a M KeHM B MeHonaysa ypes3 BainAMpaHus B
CTpaHaTa Hu yeb 6asnpaH Kankynatop FRAX® .

MoTBbPAEHM Ca JAHHWUTE 3a NoW BUT. [l cTaTyc M now BWUT. K2 cTaTyCc nNpu XKeHu B
MeHOoMay3a M C NOCTMeHOMNay3asiHa ocTeonoposa. He ca ycTaHOBEHM 3aBUCUMMOCTU MeEXKAY
HUCKMTE HMBA Ha BUTAMMH [l 1 pucCKa oT BepTebpanHu dpakTypu.

MoTBBLPAEHO €, Ye PUCKBLT OT GPaKTypu He 3aBUCU CamMO OT KOCTHaTa MWHepasiHa
NABTHOCT, @ OT peanua Apyrn GakTopu M MoxKe Aa bbae npencKkasaH 4pes nNpomaHaTa Ha
HAKOW BUOXMMMUUYHM KOCTHM MapKepu. HUCKUTE HMBA Ha OCTEOKa/NUMH moraT ga 6baar
HEe3aBUCUM NPeAMNKTOP 3a HAaCTbMBAHETO Ha GPaKTYPU NPU KeHUTe ¢ NnocTMeHonaysanHa Orl.

ABTopedepaTt u ny6aAnKauum cBbp3aHU C TeMaTa Ha AUCEPTALMOHHUA TPYA,

AsTopedepaTbT KbM AMCEPTALMOHHUA TPya OTpassBa MPaBUIHO CTPYKTypaTa My M
CbAbPKa HAW-BaXKHUTE PE3yNTaTU U U3BOAM OT MPOYYBAHETO.

BbB Bpb3Ka € TemaTa Ha AucepTaumMoHHUA TpyAa 4-p TataHa CumeoHoBa nNpeactasa 3
Hay4yHu nybankauum pedepmpaHm U MHAEKCUPAHU B CBETOBHM 6a3n AaHHWM C MMNAKT-pPAHT
(SJR), KakTO M 9 yyacTMa B HayuyHU dopymun — 6 B Bbarapua n 3 B yykbuHa. [-p TataHa
CnmeoHOBa MMa y4acTMe M B 6 MNpoeKTa, KaTo 4 OT TAX AUPEKTHO WMAN MHAMPEKTHO ca
CBbP3aHM C TeMaTUKaATa Ha AUCEPTALMOHHUA U TPYA.

3aknoueHue

B 3akntoyeHMe, cunTam, 4ve AOMCEPTAUMOHHMA Tpya Ha A-p TatAaHa Hepkosa
CumeoHoBa 3a npmnaobusaHe Ha obpa3oBaTesiHa U HayyHa CTeneH ,A0KTOP" Mo aKTyasHOCT,
obem Ha nNpoyyBaHETO, METOAO/IOTUA, U3BOAM, KOHKPETHM HAyYHU U MPUNOXKHU MPUHOCK
OTroBapsA HaNb/IHO Ha KPUTepuMUTe HA 3aKOHA 3a Pa3BUTME HA aKaAEeMMUYHMA CbCTaB B P
Bbarapma un MpaBUAHMKa 3a ycnoBMATA M peda 3a NpuaobuBaHe HA HayvyHW CTEMEeHWU U
3aemaHe Ha akageMUYyHU ANbXHOoCTKM B MY-lneseH.



BbB Bpb3Ka C BCUYKO TOPEU3JIOKEHO AaBaM CBOATA MOJIOKUTENHA OLEHKA U
npenopbyBam Ha 4jeHoBeTe Ha HayyHOTO Kypu Aa NpUCLAAT Ha A-p TatAHa Heakosa
CumeoHoBa obpasoBaTesiHaTa WM HayyHa CTeneH ,A0KTOp" MO Hay4yHaTa CheunanHocT

,OU3N0NOIUA HA }KUBOTHUTE M YoBEKa".

14.02.2024 . Ha ocHoBaHue un. 59 or 33J14
MNpod. MuneHa AtaHacosa, 4.6.



REVIEW
By prof. Milena Atanasova Atanasova, PhD
Department of Anatomy, Histology, Cytology, and Biology, MU - Pleven
Internal member of the Scientific Jury,

appointed by Order No. 3945/ 19/12/2023 of the Rector of MU - Pleven

Regarding: Dissertation of Dr. Tatyana Nedkova Simeonova, an independent doctoral
student at the Department of Physiology and Pathophysiology, Faculty of Medicine of the
Medical University of Pleven, entitled Investigation on the influence of vitamin D and vitamin K2
status on bone turnover in women with postmenopausal osteoporosis”, with scientific
supervisors: Assoc. Prof. Boryana Ruseva, MD, PhD and Assoc. Prof. Zdravka Radionova, MD,
PhD., for attaining the educational and scientific Ph.D. degree in the scientific specialty of
Physiology of Animals and Humans in the professional field of Biological Sciences.

The documents submitted by Dr. Tatyana Nedkova Simeonova follow the requirements
for acquiring the educational and scientific Ph.D. degree of the “Law on the Development of the
Academic Staff in the Republic of Bulgaria and the Regulations on the Development of the
Academic Staff of the Medical University — Pleven”.

Professional Development

Dr. Tatyana Nedkova Simeonova graduated in medicine in 1994 from the Medical
Universty - Pleven. In 2000, she acquired a specialty in internal medicine; in 2008, she acquired
a specialty in pneumology and phthisiology. She worked at Georgi Stranski University Hospital
as a physician in the Clinic of Pneumology and Phthisiology and Clinic of Hematology. Since
2016, she has been an assistant professor in the Physiology Department at the Medical
University of Pleven. She speaks excellent English and Russian and has the necessary computer
skills for the assistant professor position.

By Order Ne 136 / 21.01.2020 of the Rector of MU-Pleven, she was enrolled as an
independent doctoral student in the Department of Physiology and Pathophysiology to attain
the educational and scientific degree of Doctor. She was dismissed with the right to defend as
per a protocol of the expanded Departmental Council Ne6/ 23.10.2023r.



Relevance of the thesis

The specified topic of the dissertation is very relevant and socially significant.
Osteoporosis is the second most socially important disease, and due to the increased life
expectancy and the aging of the population, the number of those affected is constantly
increasing. Key nutrition elements for early disease prevention are calcium plus vitamin K2 for
its absorption and vitamin D, which are essential for bone density.

Structure of the dissertation

The dissertation comprises 182 standard pages and is well-illustrated, with 12 tables and
70 figures. The bibliography includes 450 references: 6 in Cyrillic and 444 in Latin alphabet,
most of them published during the last 10 years.

The literature review is competently written and structured as required, elucidating in
detail and comprehensively all aspects of the etiology, clinical presentation, epidemiology,
treatment, and monitoring of osteoporosis; bone structure and the metabolic function of
bones; bone remodelling and its regulation; classification of osteoporosis; risk factors for the
development of osteoporosis; pathogenesis of postmenopausal osteoporosis; the role of
estrogens; Vitamin D in the pathogenesis of osteoporosis; and biochemical markers of bone
turnover.

The aim, objectives, materials, and methods of the candidate’s own research have been
specified. The aim is clearly and precisely stated, namely, to establish the vitamin D and vitamin
K2 status of women with postmenopausal osteoporosis, to investigate the effects of the two
vitamins on bone turnover, and to assess the feasibility of their use in the management of
osteoporosis. Given the aim, 6 objectives were identified.

In her investigation, the candidate applied modern methods. The studied subjects were
selected according to strict inclusion and exclusion criteria. Their medical histories were taken,
they underwent physical examination, and various anthropometric examinations were
performed. Markers of osteoporosis were examined by using biochemical and immunological
methods. The Vitamin K2 status of the patients was assessed indirectly.

The results are illustrated by graphs and tables, presenting the examined bone mineral
density, body mass index, fracture risk, calcium, phosphorus, alkaline phosphatase,
parathormone, vitamin D, osteocalcin, beta-cross laps measured by biochemical and
immunological methods, correlations between vitamin D and indices of calcium-phosphorus
metabolism, biochemical bone markers, bone mineral density, body mass index, and the
calculated fracture risk and vitamin K2. Changes in serum concentrations of beta beta-cross laps
and alkaline phosphatase before and after treatment with Denosumab are presented.



The PhD student grouped the conclusions into six groups related to specific indicators,
with sub-groups for each indicator or group of indicators. The contributions are divided into 4
original contributions and 4 confirmatory contributions, which | fully approve.

The data on vitamin K2 status in postmenopausal women without osteoporosis and
postmenopausal women with osteoporosis taking medications and supplements affecting bone
mineral density are original for Bulgaria. The relationship between vitamin D and vitamin K2,
some biochemical markers of bone turnover, bone mineral density, and fracture risk in women
with postmenopausal osteoporosis, was investigated.

The potential role of tracking the dynamics of beta-cross laps and alkaline phosphatase
concentrations for early monitoring of the effect of Denosumab treatment was evaluated. The
correlation with body mass density and vitamin D and K2 levels was evaluated using the data
obtained on the ten-year fracture risk in postmenopausal osteoporosis patients and
postmenopausal women using the FRAX® web-based calculator validated in our country.

The data about poor vitamin D and vitamin K2 status in postmenopausal women and
postmenopausal osteoporosis was confirmed. No associations were found between low vitamin
D levels and vertebral fracture risk.

It was confirmed that the risk of fractures depends not only on bone mineral density but
also on several other factors and can be predicted by changes in some biochemical bone
markers. Low osteocalcin levels may be assumed to be an independent predictor of fracture
occurrence in women with postmenopausal osteoporosis.

Abstract and publications related to the dissertation topic

The abstract reflects the dissertation’s structure correctly and contains the most
important results and conclusions from the study.

Concerning the dissertation topic, Dr. Tatiana Simeonova has submitted 3 scientific
publications refereed and indexed in world databases with impact rank (SJR) and 9
participations in scientific forums - 6 in Bulgaria and 3 abroad. Dr. Tatyana Simeonova has also
participated in 6 projects, 4 directly or indirectly related to the subject of her dissertation.

In conclusion, | consider that the dissertation of Dr. Tatyana Nedkova Simeonova, in
terms of relevance, the scope of the study, methodology, conclusions, and specific scientific
and applied contributions, fully meet the criteria for awarding the degree of Doctor of
Education and Science (PhD) as per the Law for the Development of Academic Staff in the
Republic of Bulgaria and the Regulations for the Conditions and Procedure for the Acquisition of
Scientific Degrees and Academic Positions at MU-Pleven.



Given all of the above, | give my positive evaluation and recommend the members of
the Scientific Jury to award Dr. Tatyana Nedkova Simeonova the educational and scientific
degree “Doctor” in the scientific specialty “Animal and Human Physiology.”

14.02.2024

Prof. Milena Atanasova, PhD. Ha ocHoBaHue un. 59 ot 33J1



