PELHEH3USA | Ry No

otT aoueHT Ilers [TaBnoBa MapkoBa, TOKTOp
Karenpa ,,Anaromus u Gpu3noaoTus ™,
®daxkynrer ,,O01ECTBEHO 3/IpaBe, 3/[paBHU IPUKU U CIIOPT*,

IOro3ananen ynusepcuret ,,Heodur Puiicku®, rp. bnaroesrpan,

uieH Ha Hayuno xypu, ceriacuo 3amoen Ne 3945/19.12.2023

Ha PexTopa Ha MenunuHcku ynusepcurer - [ineBen

OtHocHo: npouenypa 3a npugodusane Ha OHC ,,JIokTop® o HayyHaTa crienuaiHocT ,,dU3noI0rus Ha
xuBOTHHUTE U yoBeka", [Ipodecnonanno Hanpasnenue 4.3. buonornueckn Hayku, O0IacT Ha BUCIIETO

obpaszoBanue 4. [IpupoaHu HayKH, MaTeMaTuKa U HHPOPMATHKA.

1. Hudopmanus 3a KOHKypca

Ha ocnoBanue 3anoBen Ha Pekropa nHa MVY-ITneBen Ne 3945 ot 19.12.2023 r ¢pM u30pana 3a 4iieH
Ha Hayuno xypu. C [IpoTokoi ot mbpBo 3acenanne Ha Hayunoto xypu ot 21.12.2023 v ¢bMm
ompe/iesieHa 1a U3TOTBsI pelieH3Us BB Bpb3Ka ¢ Tporeaypa 3a npugodbusane Ha OHC ,,JIoktop* mo
Hay4yHaTa crenuaiHocT ,,dusnonorus Ha )kuBOTHUTE U YoBeka', [Ipodecnonanto nanpasnenue 4.3.
buonoruuecku Hayku, O6nact Ha Buciieto oopazoBanue 4. [Ipupoanu Hayku, MaTeMaTuka u

nHpopmaTuka,

ABTOp Ha nuceprannmoHHus Tpya: A-p Tarsna Henkoa CumeoHoBa
Tema na nucepranmonHusi Tpya: “IIpoyuBane Ha BnusHueTo Ha BuTamMuH /| 1 BuTamun K2
CTaTyca BbPXY KOCTHHS TBPHOBBD IPH KEHU C MEHONA3yaJlHa OCTEONnopo3a‘
Hay4ynu ppkoBoauTEIN:
notl. 1-p bopsna Kpymosa Pycesa, nm

notl. 1-p 3apaBka BeckoBa Paguonosa, 1m



2. Kparku 6uorpaguyHu JaHHM U KapuepeH Npogu HA TOKTOPaHTa

Tarana Hegkoa CumeonoBa e poaena Ha 17.04.1970 r, 3apbpiiBa MmeauunHa npe3 1994 r. BbB
MY — [IneBeHn, mpuaoOuBa CrielUaATHOCTH ,,BpTperntan 6onectu’, npe3 2000 r u ,,[TaeBMosiorus u
¢Tuzuarpus “, mpe3 2008 r. lokrop Cumeonosa padotu kato opauHatop B YMBAJL ,,I'. Ctpancku‘ rp.
[IneBen B ,,Knmmanka mo Xematomorus B neproga 1998 — 1999 r. u B ,,Knmunuka [TaeBmonorus n
OTusnarpus’, B nepuoga 1999 — 2015 r. Ot 2016 r. 10 cera € acUCTEHT B cekTop “Dusnosnorus’,
Karezapa “@usuosnorus u naronornyna ¢pusuonorus’, MY — [Inesen. /[-p Cumeonoa mpoBexa
MIPAKTUYECKH YIPAXKHEHUS 110 (PU3UOJIOTHSI ChC CTYACHTH OT CIICIUATHOCT ,,MeauIHa“ Ha OBJIrapCKu
Y aHTJIMACKHU €3MK, KAaKTO U MIPAKTUYECKU YIPAKHEHHS 0 (PU3HOJIOTHS HA CTYICHTH OT CIICIIUATTHOCTH .
,MenuiuHcka cectpa®, ,,Akymepka®, ,,MeaumnuHcKa pexaduauTaius u eprorepanus, ,,Ona3BaHe u
KOHTPOJI Ha 00IIeCTBEHOTO 3/1paBe’, ,,ColuaiHu IeHHOCTH B 3/IpaBeoria3BaneTo’, ,,[loMontHuk
dapmareBt™, yuactsa B [IpoGiieMH0-0a3upaHo 00y4eHHE ChC CTYICHTH OT CIEIHATHOCT ,,MeaummHa ™.

Acucrent Tatssna CuMEOHOBa € 3a4KCIICHA, KaTO JOKTOPAHT HAa CAMOCTOSTEINIHA MTOATOTOBKA B

Karenpa o ¢gusuonorus u naronoruuna ¢puszunonorus, akynrer “Menununa““, MY -Ilnesen cbe
3anosen Ha Pextopa Ha MY -Ilneen Ne 136 ot 21.01.2020 r. Coc 3anoBen Ha Pextopa na MY -11neBen

Ne 404 ot 06.02.2023 T € oTUMCIIEHA C TTPABO HA 3allIMTA.

3. O0ma xapakTepuCcTHKA U CTPYKTYpPa HA AUCEPTALUOHHUSA TPYA

IIpencraBeHuaT aucepranuoHeH Tpya Ha Tema “TIpoyuBane Ha BIMSAHUETO Ha BUTaMUH [l 1
ButamuH K2 craTyca BbpXy KOCTHHS THPHOBBD IIPH KEHU C MEHOIIa3yallHa OCTeonopo3a™ e B obem 182
CTaHJAPTHH CTPAHUIIM U ChABPIKa: 3arjlaBHa CTPAHUIIA; CITUCHK HA M3MOI3BAaHU CHKPALICHHUS;
ChIbpIKAHUE; BbBEJICHHE; CUCTEMAaTH3UPaH U n3uepnareiaeH 0030p Ha HayyHaTa JJUTepaTypa Mo Temara
Ha JIMCepTallMOHHMS TPY/; LeJT; 3a]]aui; KOHTUHIE€HT U METO/IM; TIOJIY4YEeHHU pe3yNITaTH; 00CHKIaHe;
M3BOJU U (OPMYJIMpPaHU IPUHOCH OT HAIPAaBEHOTO M3cie/lBaHe; Oborata 6ubanorpadus; cupaska 3a
myOJIMKalMUTE 10 TeMaTa Ha JUCEPTAMOHHUS TPY U ydacTus B Hay9HU GpopyMu. OTIASTHUTE YacTH
Ha 00CHXKIaHUs TPYA ca 100pe GallaHCHpaHH U OHATJIeleH! — IpuiIokeHu ca oomo 70 gurypu u 12
tabnunu. bubnmorpadckara cnpaBka BkiIto4YBa 00110 450 3arnaBusi, KOETO MOKa3Ba 3a1bJI00YEHO
MpOoyYBaHE Ha HAYYHOTO MMO3HAHKE B Ta3H 00jact. ['osiMa 9acT OT IUTHPAHUTE TUTEPATYPHU
W3TOYHUIIM Ca OT MOCIIHUTE TOMUHA. B murepatypHust 0030p, 00CHKIaHUTE PETYIATOPHHU MPOIIECH H
B3aMMOJICHCTBHS Ca OHArJIEICHH C TOAXO0IAII0 MOAOPAHU CXEMH, C KOPEKTHO OTPAa3eHU U3TOYHHIIU U

aBTOpHU. HOJ'Iy‘ICHI/ITe CKCIICPUMCHTAJIHU PE3YJITATU Ca MPCACTABCHU U3YCPIATCIIHO C MHOXKCECTBO



rpaduKu U TaOIHIM, MPEICTABEHU HHPOPMATUBHO, C TIOAXO/ISII0 ToA0paHu TpaduKu ¥ TaOJIUIN U ca

o0chaeHn 3aaba004ueHo. M3BoauTe u mpuHOCHTE ca GOpMYITUPAHN KOPEKTHO.

4. AKTYaJHOCT ¥ 3HAYMMOCT HA TeMaTa HA JUCEPTALNOHHUS TPY/

Temara Ha npe/uIoKeHHs 3a 00ChXKaaHe quceprainuonex Tpya “ITIpoydyBaHe Ha BIUSHUETO HA
ButamuH /[ 1 Butamun K2 cratyca BbpXy KOCTHUSI THPHOBBP IIPH KEHHU ¢ MEHOIa3yajaHa OCTeonopo3a
€ 3HauMMa U aKTyajHa. AKTyaJHOCTTa U C€ ONpeAess B rojsiMa CTEIEH OT HEOOXOAUMOCTTa OT
CIPaBSHETO C MPEIU3BUKATEIICTBATA HA OCTEONIOPO3aTa, KOSATO CE MPEBPbhILa B HAPACTBAII 0OIECTBEHO-
3/IpaBeH MpoOJIeM ChC COLMATHA 3HAYUMOCT. be3cMMITOMHOTO IpOTHYaHe Ha TOBa 3a00JIsiBaHe U
YCTaHOBSIBAHETO MY €/IBa CJiel CIIOHTaHHA ()pakTypa € mpuuMHa 3a 000CHOBAaH MHTEpPEC Ha aBTOPA KbM
THPCEHE HAa HOBH MapKepH 32 paHHO JUArHOCTHIIMPAHE, N3CIeABaHe HA (DU3HOJIOTUYHN MEXaHU3MH Ha
B3aMMO/ICHCTBYS, BEBIICUCHH B YCTAHOBSBAHETO HA 3a00JIIBAHETO, KAKTO U IPOyYBaHE HA HOBU

MoAXO4U 34 ITOBJIIMABAHCTO MY.

5. XapakTepHCTHKA U OlleHKA HA JIMCePTALMOHHUS TPYA

B nampaBenus ot a-p CumeoHoBa aHaJIM3 Ha MyOIMKYBaHUTE B Hay4yHaTa JIMTEPATYPa MHOKECTBO
u3cieaBaHus Ha (GaKkTOpUTE, OTTOBOPHM 32 MOSBAaTa HA IMOCTMEHOIAy3aHaTa OCTEe0Nopasa, ca
YCTaHOBEHU MPOTHUBOPEYNBY MHEHUS 10 OTHOLIEHHE Bpb3KaTa Ha BUTAaMMH I, KOcTHaTa MUHEpaJIHa
IUTBTHOCT, (PpaKTYpHUS PUCK; BPb3KaTa MEX/y NOBUIIIEHNUS IPUEM Ha BUTaMUH /[ 1 kanuii u
YCKOpPEHO HACThIIBAHE Ha apTepuaiHa KalludUKalus, ¢ Bb3MOKEH MTOBHUILEH ChPJEUYHO-CHJIOB PUCK.
[IpoTuBOpEeUNBY JaHHU c€ YCTAHOBSIBAT U 3a 3HAUE€HUETO Ha AeuuuTa Ha BuTamMuH K2, kato
CBBP3BAIIOTO 3BE€HO MEXy (pakTOpUTE, OTTOBOPHU 32 MOBUIIEHUS PUCK OT ChPJCUYHO-ChI0BU
MHIUJIEHTH. 331bJI0049E€HOTO U KOMIIETEHTHO MPEICTaBsIHE U 00CHK/aHe HAa HAJIMUHUTE B HAy4YHATa
JuTepaTypa JaHHHM ca OCHOBA 3a IIOCTABSIHETO HA I[EITa Ha IPOYYBAHE B U3CJIEABAHETO U
(hopMyJIpaHeTO Ha 33/1a4UTE 3a OCTUTAHETO U.

[lenta Ha NPeACTaBEHOTO HAYYHO M3CIIEBAHE € Jla CE YCTaHOBU cTaTyca Ha BuTamuuure Jl u K2, na
ce nmpoyyart e(eKTUTe UM BbpPXY KOCTHHS ThPHOBBP, IIPH MAIIMEHTKU C TIOCTMEHOIIay3alHa
OCTEOIOPO3a, KAKTO U J1a C€ OLIEHAT Bb3MOKHOCTUTE 32 M3I0JI3BAHETO UM B YIIPABICHUETO Ha
ocreornopo3ara. PopmyaupaHUTe 3aJa4M Ca B CbOTBETCTBHE C ITIOCTABEHATA LIEII.

B paznenst ,,KOHTHHTEHT 1 MeToAM™ ca OMMCAaHU KPUTEPUHUTE 32 IOJ00p Ha W3CIeIBaHH JIUIA U
(bopMHpaHeTO HAa eKCIIEepUMEHTAIHU Tpynu. M3non3Banusar 6orat Habop OT KIMHUYHH,

aHTPONIOMETPUYHHU, ONOXUMUYHU, UMYHOJIOTHYHU METOJIU, pUjIaraHeTo Ha yeb 0azupaH KalkKyaaTop



FRAX® 3a orieHka Ha GpakTypHUS PUCK, TPEAOCTABIT BH3MOKHOCT 32 KOMIUICKCEH aHaIM3 Ha ToJisiMa
0a3a noxy4yenu qaHHU. M3M0a3BaHNTE MOIXOASIIN CTATUCTUYECKU METOAH - TUCKPUIITUBEH,
KOPENAIMOHEH U PETPECUOHCH aHAJIN3, OCUTYPSIBAT Bb3MOXKHOCT 32 OOCKTHBHA OIEHKA U aHATIU3 Ha
IIOJIyYEHUTE PE3YNTATH.

Pesynrarure ca npeacTaBeHd KOPEKTHO, YPE3 PA3IMUHU M0 CBOSITA XapaKTEPUCTHKA TpaduIHH
M300pakeHUs ¥ TaOIUIIH.

B 06cpxaaneTo Ha morydeHuTe pe3yararu, A-p CHMEeOHOBa U3sIBSIBA 33IbJIOOUYCHUTE CU
TEOPETUYHU 3HAHUS, KAKTO U CIIOCOOHOCT 33 OpUTMHAIHA UHTEPIIPETaIus Ha JaHHUTE OT
KOMIUIEKCHOTO u3cieaBane. [IpeacTaBeHusaT qucepTalioHeH TPy ChAbpiKa HAyYHU U HAYYHO-
MIPUJIOKHU MTPUHOCH: TIOJYYEHH ca JaHHH 3a cTaTyca Ha BuTaMuH K2 npu ObJirapcku keHu B
MEHOIIay3a U C MOCTMEHOIIay3aJIHa OCTE0N0P03a, KOUTO HE ca MPUEMAalTd MEJMKAMEHTH B JOOaBKU
MOBJIUSBAIA KOCTHATa MUHEpAIHA IUIBTHOCT; U3SCHEHA € B3aMMOBPB3KaTa MEX1y BUTaMuH [ u
BuTaMuH K2, HAKoU OMOXUMHYHU MapKepH Ha KOCTHUS ThPHOBBP, KOCTHATA MUHEPATTHA MIIBTHOCT U
(bpaxTypHUS PUCK IIPH JKEHU C IOCTMEHOIay3aJIHa OCTEOI0p03a; OLIEHEHA € MOTeHIaIHATa POJis Ha
MIPOCIIeASIBAHETO HA TMHAMHKATa B KOHIIeHTpanuuTe Ha 6eta Kpoc Jlanc u ankanna ¢ocdarasza 3a
paHHO MOHHWTOpHpaHe Ha eekTa OT JeueHuero ¢ JleHo3ymad; orieHeHa e B3anMoBph3kara ¢ KMIT u
HuBara Ha ButamuH [l u K2 criopes nmosydeHuTe AaHHU 32 AECETTOIUIITHUS (PPaKTypeH PUCK MpU
ManueHTKy ¢ moctMeHomnay3anna Ol u skeHu B MeHoIay3a upe3 BaJuAupaHus B CTpaHaTa HU yeO
6a3upan kankynatop FRAX®.

[IpeacraBeHUAT qUCEPTAIIMOHEH TPYA 0OCHK/Ia aKTyajHa TeMa CBbp3aHa ChC COLMAIHO 3HAYNMO
3a0oJiBaHe, TPYAHO 33 PAHHO IMarHOCTUIMPAHE U C HEHAITBJIHO U35SCHEHU C B U3CIIEABAHETO ca
M3MOI3BaHu 60rat Habop OT eKCIEPUMEHTAIHH, CATUCTUYECKH U BUCOKOCTICIUATH3UPAHT OMOXUMUYHU
Y UMYHOJIOTMYHU METOAM. J{ucepTamOHHUSAT TPy HAIbJIHO ChOTBETCTBA HAa M3MCKBAHUATA HAa 3aKOHA
3a pa3BUTHE Ha aKkaJeMUyHus cheTaB B PenmyOnuka bonrapus, IlpaBuiiHuka 3a MpUIIOKEHUETO MY U

HpaBI/IJ'IHI/IKa 3a pa3BUTHUC HA aKAACMUYHUA CHCTAB, HA Me}lI/IHI/IHCKI/I YHUBCPCUTET — IImeBen

6. HayuyHa mpoaykuusi 1 HAyKOMETPHYHH MOKA3aTeH

Pesynratute, monydeHH OT U3CIEABAHUATA, IPEJICTABEHU B TUCEPTALIMOHHUA TPY/, ca
MyOJMKYBaHU M TIPEJICTABEHHN HA HAIIMOHAHU ¥ MEXIYHAPOIHU HAYIHH (POPYyMH.

AcuctenT CUMEOHOBA € MpeAcTaBuia 3 MBJIHOTEKCTOBH MyOIUKAIlMK MO TeMaTa Ha
JTUCEPTAIMOHHUS TPYA, B KOUTO TS € IbPBU aBTOP, MyOJIMKYBaHU B HAyYHU U3JIaHUs, pedepupaHu B

CBETOBHO M3BECTHHU 0a3u MaHHU ¢ HaydHa nHpopmarus (panr Q4), ¢ KOUTO HAIXBBPIIS KPUTEPHUS 3a



MyOJMKAIMOHHA aKTUBHOCT - T. ,,I*° oT Munumanuure n3uckanus Ha 3PACPB u I[TPAC na MV -
[TneBen 3a mpunoouBane Ha OHC “Jloktop”. OT m3uckyemurte 30 TOYKH 11O TO3U KPUTEPHH, J1-P
CumeonoBa crompa 36 Touku. M3nuckyemMusT 001 Opoit TOYKH, ChINIACHO MUHUMATHUTE U3UCKBAHUS €
80, HaykoMeTpUYHHTE MOKa3zarenu Ha A-p CHMEOHOBA BB3IM3AaT Ha 86 TOUkHU. B nombiHeHue, 1-p
CumeoHoBa e yyacTBasa 00110 B 8§ HayuHu popyma — 4 HallMOHAIHU U 4 MEXIyHApOJHU, MMa ydyacTue
B 6 HayYyHU MpoeKTa, puHaHcupanu ot MY -IlneseH.

[IpencraBenaTa Hay4Ha MPOAYKIHS, T0OKa3Ba MPO(PECHOHATHUTE YMEHHS HA TMCEPTaHTA J1a
pean3upa HayqyHO U3CJe/IBaHe, Ja aHaJIu31pa U MPeICTaBU IOJyUYEHUTE OT HETO PE3YJITaTUTE MPE
Hay4yHaTa OOIHOCT.

B 3axmouenue, cuntam, ye NpeCTaBeHUSAT MU 3a pelieH3UpaHe JUCEPTAallMOHEH TPY/ MPEeACTaBIsiBa
KOMILIEKCHO Hay4YHO M3CJIE/IBAHE ChC 3HAUMMU HAYYHO-TEOPETUYHH U KIIMHUYHU MMPUHOCH U HAITBJIHO
CbOTBETCTBA Ha KPUTEPHUUTE 3a JUCEPTALMOHEH TPYA 3a NpUA00MBaHE HAa Hay4YHaTa U 0Opa3oBareiHa
creneH “Jloktop”. [IpencraBeHuTe naHHU 32 HAyYHATa aKTUBHOCT Ha JIOKTOpaHTa 1-p TaTsHa
CuMeoHOBa MOKpHUBAT MUHUMATHUTE U3UCKBaHM Ha 3aKOHA 3a Pa3BUTHUETO HA aKaJeMHYHHUS ChCTAB B
Peny6nuka bwirapus, na [lpaBunnuka 3a npuiarane Ha 3PACPB u na [IpaBuiHuka 3a pa3BuTre Ha
akaJeMuuyHus cbctaB B MY -I1neseH.

ToBa Mu gaBa OCHOBaHME J]a U3Pa3sl U3LSJIO MOJIOKUTEIHATA CH OLIEHKA U YOEIeHO /1a Ipernopbyam
Ha moynuTaemMoTo HayuHo xypu Aa nmpuchau Ha acucTeHT A-p TatsHa HenkoBa CumeoHOBa,
oOpa3oBaTenHaTa U Hay4Ha CTEIeH ,,JIOKTOp® 1Mo ToKTOopcKka mporpamMa ,,Ou3nuonorus Ha ;KUBOTHUTE U
yoBeka“, mpodecronanHo Hanpasienue 4.3. ,,buonornyecku Haykn”, O61acT Ha BUCIIETO 00pa3oBaHUE

4. [lpupoaHu HayKu, MaTeMaTUKa U HTHPOpPMaTHKA,

14.02.2024 1. Pesenszent: Ha ocHoBaHme un. 59 or 3314

nou. Ilers Mapkosa, ToKTOp



REVIEW

by Associate Professor Petya Pavlova Markova, PhD
Department of Anatomy and Physiology,
Faculty of Public Health, Health Care and Sport,
South-West University "Neofit Rilski", Blagoevgrad,

Member of the Scientific Jury, according to Order No. 3945/19.12.2023

of the Rector of Medical University — Pleven

Concerning: procedure for obtaining the degree of Doctor of Science in the scientific specialty

"Animal and Human Physiology", Professional field 4.3. 4. Natural Sciences, Mathematics
and Informatics.

1. Information about the competition

On the basis of the Order of the Rector of MU-Pleven Ne 3945 from 19.12.2023 I have
been elected as a member of the Scientific Jury. By the Protocol of the first meeting of the
Scientific Jury dated 21.12.2023 | am appointed to prepare a review in connection with the
procedure for obtaining the degree of Doctor of Science in the scientific specialty "Animal
and Human Physiology", Professional field 4.3. Biological Sciences, Field of Higher
Education 4. Natural Sciences, Mathematics and Informatics.

Author of the dissertation: dr Tatiana Nedkova Simeonova
Dissertation topic: 'Study of the influence of vitamin D and vitamin K2
status on bone turnover in women with menopausal osteoporosis".
Scientific supervisors:

Assoc. Prof. Boryana Krumova Rousseva, PhD

Prof. Dr. Zdravka Veskova Radionova, PhD

2. Brief biographical data and career profile of the PhD student

Tatiana Nedkova Simeonova was born on 17.04.1970, graduated in medicine in 1994 in
Medical University - Pleven in 1994, acquired the specialties "Internal Diseases" in 2000 and
"Pneumology and Phthisiaria"” in 2008. Dr. Simeonova works as a resident at the University



Hospital "G. Dr. Simeoneva is a doctor at the University of Strandski, Sofia. She was a doctor
at the "Clinic of Hematology" in Pleven in the period 1998 - 1999 and at the "Clinic of
Pneumology and Phthisiasiatry™ in the period 1999 - 2015. From 2016 till now she has been
an assistant professor in the Physiology Sector, Department of Physiology and Pathological
Physiology, Medical University - Pleven. Dr. Simeonova conducts practical exercises in
physiology with students of the specialty "Medicine™ in Bulgarian and English, as well as
practical exercises in physiology for students of the specialties "Nurse", "Midwife", "Medical
Rehabilitation and Occupational Therapy", "Protection and Control of Public Health", "Social
Activities in Health Care", "Assistant Pharmacist"”, participates in problem-based learning
with students of the specialty "Medicine".

Doctor Tatyana Simeonova is enrolled as a PhD student in independent training in the
Department of Physiology and Pathological Physiology, Faculty of Medicine, MU-Pleven
with the Order of the Rector of MU-Pleven Ne 136 from 21.01.2020. With the Order of the
Rector of MU-Pleven Ne 404 from 06.02.2023 she is graduated with the right to defend.

3. General characteristics and structure of the dissertation

The submitted dissertation entitled "A study of the influence of vitamin D and vitamin K2
status on bone turnover in women with menopausal osteoporosis” is 182 standard pages long
and contains: title page; list of abbreviations used; table of contents; introduction; systematic
and comprehensive review of the scientific literature on the topic of the dissertation; aim;
objectives; contingent and methods; results obtained; discussion; conclusions and formulated
contributions of the study; extensive bibliography; reference to publications on the topic of
the dissertation and participation in scientific forums. The individual parts of the thesis under
discussion are well balanced and illustrated - a total of 70 figures and 12 tables are appended.
The bibliographical reference includes a total of 450 titles, which indicates a thorough study
of scientific knowledge in this field. Many of the references cited are from recent years. In the
literature review, the discussed regulatory processes and interactions are illustrated by
appropriately selected diagrams, with correct sources and authors. The obtained experimental
results are presented comprehensively with numerous graphs and tables, presented
informatively with appropriately selected graphs and tables, and discussed thoroughly.
Conclusions and contributions are correctly formulated.

4. Relevance and significance of the dissertation topic

The topic of the proposed dissertation "Study of the influence of vitamin D and vitamin K2
status on bone turnover in women with menopausal osteoporosis” is significant and relevant.
Its relevance is largely determined by the need to address the challenges of osteoporosis,
which is becoming a growing public health problem of social significance. The asymptomatic
course of this disease and its detection only after a spontaneous fracture is the reason for the
author's well-founded interest in searching for new markers for early diagnosis, investigating
physiological mechanisms of interactions involved in the establishment of the disease, and
exploring new approaches to its impact.



5. Characteristics and evaluation of the thesis

In Dr. Simeonova's analysis of the numerous studies published in the scientific literature on
the factors responsible for the onset of postmenopausal osteoporosis, contradictory opinions
were found regarding the relationship of vitamin D, bone mineral density, fracture risk; the
relationship between increased vitamin D and calcium intake and accelerated onset of arterial
calcification, with possible increased cardiovascular risk. Conflicting evidence has also
emerged about the importance of vitamin K2 deficiency as the link between factors
responsible for increased risk of cardiovascular events. A thorough and competent
presentation and discussion of the data available in the scientific literature is the basis for
setting the study objective and formulating the tasks to achieve it.

The aim of the presented research study is to determine the status of vitamins D and K2, to
investigate their effects on bone turnover, in patients with postmenopausal osteoporosis, and
to evaluate the possibilities of their use in the management of osteoporosis. The formulated
objectives are in line with the stated aim.

The "Contingent and Methods" section describes the criteria for selecting subjects and
forming experimental groups. The wide range of clinical, anthropometric, biochemical,
immunological methods used, the application of the web-based FRAX® calculator for
fracture risk assessment, provide the possibility of complex analysis of a large database of
obtained data. The appropriate statistical methods used - discriminant, correlation and
regression analysis, provide the opportunity for objective evaluation and analysis of the
results obtained.

The results are presented correctly, through graphical representations and tables of different
characteristics.

In the discussion of the obtained results, Dr. Simeonova demonstrates her in-depth theoretical
knowledge, as well as the ability for original interpretation of the data from the complex
study. The presented dissertation contains scientific and applied contributions: data on
vitamin K2 status in Bulgarian postmenopausal and postmenopausal women with
osteoporosis who have not taken medications and supplements affecting bone mineral density;
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
has been clarified; some biochemical markers of bone turnover, bone mineral density and
fracture risk in women with postmenopausal osteoporosis; the potential role of monitoring the
dynamics of beta Cross-Laps and alkaline phosphatase concentrations for early monitoring of
the effect of Denosumab treatment was evaluated; evaluated the relationship with BMD and
vitamin D and K2 levels according to the data obtained for the ten-year fracture risk in
postmenopausal OP patients and postmenopausal women using our nationally validated web-
based FRAX® calculator.

The presented dissertation discusses a topical issue related to a socially significant disease,
difficult to diagnose early and with incompletely elucidated with a wide range of
experimental, statistical and highly specialized biochemical and immunological methods were
used in the study. The dissertation fully complies with the requirements of the Law on the
Development of Academic Staff in the Republic of Bulgaria, the Regulations for its



Application and the Regulations for the Development of Academic Staff, of the Medical
University — Pleven.

6. Scientific production and scientific metrics

The results obtained from the research presented in this dissertation have been published and
presented at national and international scientific forums.

Dr. Simeonova has submitted 3 full-text publications on the topic of the dissertation, in which
she is the first author, published in scientific journals, refereed in world-known databases of
scientific information (rank Q4), which exceeds the criterion for publication activity - item
"G" of the minimum requirements of LDASRB and RDAS of MU-Pleven for obtaining the
PhD. Out of the required 30 points under this criterion, Dr. Simeonova collected 36 points.
The required total number of points according to the minimum requirements is 80, Dr.
Simeonova's scientific metrics amount to 86 points. In addition, Dr. Simeonova has
participated in a total of 8 scientific forums - 4 national and 4 international, has participated in
6 scientific projects funded by MU-Pleven.

The presented scientific production proves the professional skills of the dissertant to
implement scientific research, to analyze and present the results obtained by her to the
scientific society.

In conclusion, | consider that the dissertation submitted to me for review represents a complex
scientific study with significant scientific-theoretical and clinical contributions and fully
meets the criteria for a dissertation study for the award of the scientific and educational degree
"Doctor". The presented data on the scientific activity of the PhD student Dr. Tatyana
Simeonova meet the minimum requirements of the Law on the Development of Academic
Staff in the Republic of Bulgaria, the Regulations for the Implementation of the Law on the
Development of Academic Staff in the Medical University of Pleven.

Given the above, | have the grounds to express my fully positive evaluation and to
recommend with conviction to the Honourable Scientific Jury to award to Dr. Tatyana
Nedkova Simeonova the degree of "Doctor" in the Doctoral Programme "Animal and Human
Physiology", professional field 4.3 "Biological Sciences", Field of Higher Education 4.
Natural Sciences, Mathematics and Informatics.

14.02.2024 Reviewer: Ha ocHoBaHue un. 59 or 33J14

Associate Professor Petya Markova, PhD



