e R S ——

{ . (1'/ ’LHk(«i\}ig 13,")

— v — o

i MY - [Inesen

[g;xg‘\, Ite -,zw//ﬂg UR

PEIONEH3UA

Ha TUCEPTAllMOHEH TPY/ 3a MPUCHKAaHe Ha 00pa3oBaTesiHa U HAyYHA CTETEH ,,JI0KTOp”
B o0nact Ha Bucuie oopazoBanue 4. [Ipuponnu Hayku, MaTemMaTHKa U UHQOpMATHKa,
npodecuoHaIHO HanpaBieHue 4.2. XuMUYECKHA HayKH,

HaydHa ClICHHAJIHOCT AHalMTHYHA XUMUSA

ot npodecop 1-p Monmna XyGenona, 1u

HNuctutyt no Enektpoxumus u EHepruiinu cucremMu

1. O6ma undopmanus

Hoxropant Cetua [lerpoBa AceHoBa e Ipe/cTaBUiIa 3a pelieH3upaHe JUCcepTaluOHEH
TPpyd Ha TEMa ,,HpI/IJ'IO)KGHI/IC Ha aHAJIMTUYHU MCTO/IU 3a OLICHABAHC HA BPb3KaTa MCXKY KOCTHA
IUTBTHOCT, HUBA HAa OMOr€HHM €JIEMEHTM M Ha OKCHUJATHBEH CTpeC IpH OCTeonoposa’.
YdyacTBaM B CbhCTaBa Ha HAy4yHOTO OKypH IO 3alluUTaTa CbhIVIACHO  3aroBel

Nel775/25.06.2024 r. na Pexropa Ha MVY-IlneseH.

. ABtroOuorpadpuunm 1aHHu

Cgetina IletpoBa AceHoBa e ponena Ha 14 aBryct 1974 r. B rp. JleBcku. IIpe3 2000 r.
3aBbpIIBa BHUCIIETO CH OOpa30BaHME [0 CIEUMATHOCT XHUMUYHM TEXHOJOTUU U
cienpanu3anus  buorexnonorus (umk.-xumuk) B XTMY — Codwus. ChbuieBpeMeHHO
npuao00Ba AUIIOMA 32 UKOHOMHCT ChC crienuanHocT PUHAHCH, MaruCThPCKU CTEIEH, OT
BenukorbspHoBcku yHuBepcuteT. [IpoabmkaBa XUMHYeCKOTO ¢ oOpazoBanne BB OXD Ha
CV ,Kn. Oxpuacku“ u npe3 2012 r. nonyuyaBa npodecroHaiHa kBandukanus Y4YuTel 1o
XMMHS1, MAarUCThPCKU CTETIEH U MeTa MpodeCHOHATHO-KBATU(PHUKAIIMOHHA CTEIEH 3a YYUTEN MO
xuMus ot JlemaprameHTa 3a uHGoOpMalus U yCbBbpIlIeHCTBaHe Ha yuuTenu Ha CY ,,KnumeHt
Oxpuncku‘. [Ipe3 2013 r. npugodbuosa cnenmantoct “Meduyuncka xumus”’ koM MY -I1neBeH.
[Ipodecronanuuar u onuT 3amoyBa KaTo Ja0OpaHT a cjeJ ToBa M KAaTo YYHUTEN B
[Ipodecronanna rUMHa3usl MO XPaHUTENHO-BKycoBHM TexHoioruu “Jlym Ilactbop” B rp.
ITneBen. Ot 2007 r. 10 cera € aCUCTEHT 10 XUMHUS B KaTeapa XuMus u ouoxumus MY -I1neseH.
N3Bexna ynpakHEHUs Ha CTYJIEHTH OT crienuaiHoctute Meauuuna, @apmanus, [loMmonHuk

(dhapmarieBt, MenunnHcku 1abopant, Omna3BaHe v KOHTPOJI Ha OOIIECTBEHOTO 3/IpaBe.



Il. Hudopmanus 3a npeacTaBeHusi JUCEPTALNOHEH TPYI

JucepranoHHUAT Tpya € HanucaH Ha 208 crpanunu, kKato chabpxka 39 durypu, 44
Tabmuiy U 5 rpaduku u nutupa 174 cratuu, KOeTo moka3pa 1o0po pa3dbupaHe Ha MaTepHana.
ABrtopedeparptT ¢ Hanucan Ha 50 CTpaHWIM, KOUTO BSIPHO OTpa3sBaT MPEICTABECHUTE B
JUCePTAllUOHHUS TPYA PE3YITATH.

JlutepaTypHUAT 0030p € 50 cTpaHUIIM, KOETO OTTOBaps Ha U3UCKYEMOTO ChbOTHOILICHUE
MEXy JTuTepaTypeH 0030p U 4acTTa 3a HAyYHUTE PE3YJITATH.

Ilenra Ha mucepTanMoHHUS TpyHA € A00pe dopmynupana: M3cneaBane Ha BPB3KUTE
MEX1y KOCTHATa IIIbTHOCT, HUBAaTa Ha OMOTEHHUTE eIEMEHTH KaJll[1il, MarHE3UM, KeJsI30, MeJl
Y IIUHK ¥ Ha OKCUJATHBEH CTPEC MPH JKEHU B MEHOIIay3a Ype3 XeMOMETPUYHU TOIXOIH.

[TocTuranero Ha nenta € pasmpeaesneHo B 4 3amayu, 000OIIEHU B JIBE KaTErOpUU-
KIIMHUKO-JIA00PATOPHHU U XeMOMETpUYHH. [loTydeHuTe pe3ysiTaTé M3MbJIHABAT TTOCTABEHUTE
3amaun. B mpoabsmkenue Ha 5 ronuHu ca npoydyeHu 118 sxeHu Ha Bb3pacT okoisio 60 roguHu.
80 % oT TAX ca ¢ JAUarHOCTUIIMpaHa HamajeHa KOCTHA IUTBTHOCT, a 20% ca KOHTPOJIH - C
HOpPMaJTHa KOCTHA ITBTHOCT. OIpe/ieNieH! ca KOHIICHTPAIIMHUTE Ha TeTTe OMOTCHHU eJIeMEHTa
KaJILIWA, MarHe3ui, *Kems30, MeJI, IMHK B CEPYM, KaKTO U HUBOTO Ha OKCHJIATUBEH CTPEC, KaTo
JTaHHHUTE ca 00paboTeHH Ype3 KOpeIalMOHEeH, PErPeCUOHEH M MHOTO(aKTOPEH CTAaTUCTUYECKU
aHau3.

HamnpaBenurte u3Boau ciieiBaT JaHHUTE OT MPOBEACHUTE aHATUTHYHH WU3CIICBAHUS U
XEMOMETPUYHU aHAJIU3H. Y CTAHOBEHHU Ca BPB3KUTE MEXK]Y XapaKTepHUTE 32 OCTEONOpo3aTa
OMOXMMHYHM M aHAIWTUYHH TIapaMeTpu, KOoeTo Ou J0oBelIo [0 ONTUMHU3HpaHEe Ha

CICJaHAJINTHYHUA €Tall Ha U3CJIICABAHCTO.

I1l. AxTyajgHocT Ha mpod/jeMaTuKaTa

Bpb3kara Ha OKCHIATUBHHS CTPEC M HOBOTO HA CTapeeHE OIpeneNs BaKHOCTTA Ha
u3cieqBaHaTa TeMaTHKa W € MHOTO akTyajgHa. HaMmupaHeTo Ha BPB3KM MEXIY KOCTHa
IUTBTHOCT U BaYKHU MUKPOEJIEMEHTH I1I€ JI0BeJIe 10 pa30UpaHeTo Ha MPOLIECUTE Ha CTapeeHe U
HaMupaHeTo Ha ¢popMu 3a 6op0Oa cpelly okcuaatuBHus crpec. OT Apyra cTpaHa, 3a U3ClIe/IBaHe
Ha MOKa3aTeNInTe € M3MOoJI3BaHa ChBpeMeHHa armaparypa karo miambkoB AAC Perkin-Elmer
AAnalyst 300, koeTo moka3Ba 3abpJ1004EHOCTTa Ha THPCEHE HA pellleHHEe B po0iieMaTuKaTa.

3a BCHUYKU pe3yiaTatu € MpeaACTaBCHO HUBOTO HA CTATUCTUYCCKA 3HAYMMOCT, KOCTO IIPpaBU



MMPOBCACHUTEC H3CICABAHHATA B XOJda Ha HSpa6OTBaHe Ha JucepranuiaATa OPUTHMHAIHU H

COIIMaJIHO 3HAYMUMMU.

V.

HA4YUH.

V.

IIpuHoCcH Ha IMcCePTALIMOHHUS TPYI

OcCHOBHUTE TIPUHOCH HA AMCEPTAIMOHHUS TPYJ MOTAT Ja c€ OOOOIIAT MO CIeIHUS

[IpeuioskeH € OpuUrMHAIEH MapKep 3a OlLEHKAa Ha CTENeHTa Ha 3a0oyisBaHe OT
OCTEOIIOpO3a M OCTEOIIECHH S, H3IOI3BAIl OTHOIIEHUETO Ha KoHIeHTpauuuTe Cu/Zn.
Hapen ¢ xocTHaTa miIbTHOCT U PPAaKTYpHUS PUCK PYTHHHO M3MOJI3BAHUTE KOCTHU
MapKepu - MOJIEKYJH, KOUTO CE€ OTHAENAT MPU KOCTHOTO pa3rpaxKJaHe BKIKOYBAT
cepyMeH kaimuid, pochop u ankairHa pocdaraza B KPbBEH CEPyM, KaKTO U KU
B 24-yacoBa ypuHa.

Cp3naneH € perpecMoHeH MOJIeN 3a BPb3KAaTa MEXKJy KOCTHATa IUTBTHOCT Ha
MalHUEHTA U OKCUJIATUBHUS CTPEC, KOETO YJIECHSBA MOCTABSIHETO HA IUAarHO3aTa.
Wnentudunupann ca TpU YCIOBHH (PEHOTHIIA MAIMEHTH C HaMajeHa KOCTHa
IUTBTHOCT. Tl KATO HE BCEKHU MAIMEHT C OCTEOINEHUS Pa3BUBA OCTEONOPO3a; TE ca
pa3lieieHn KaKTO CJIe[Ba: MALMUEHTU C OCTEONEHMs; IMALMEHTH, 3aCETHAaTHU OT
OCTEONopo3a B HAYaJIIeH CTaauii; U MAlMeHTH ChC 3HAUYUTEIHU METaOOIUTHU
HapylIeHUs B HarlpeHai cTaauid. OnpeneneHu ¥ OTYETEHH ca PUCKOBUTE GaKTOpU
3a T€3M IrPpYMHH KaTo € onpezesieHa paMuiIHaTa 00peMEHEHOCT U OUTOBUTE HABUIIH,
BOJIEIIM /10 HAaMaJIsiIBaHE Ha KOCTHATA IJIbTHOCT HA K€HU B MEHOIIay3a.
[IpeyioxkeHo € MonyyHUTE pe3yiaTaTH Ja ce M3I0JI3BAT 33 paHHA JMArHOCTUKA, 32
MIPEBEHIIMS OT 3a00JISIBAHETO, KAKTO U 3a M0-e(PeKacCHOTO JIeUeHHE Ha MAI[UeHTUTE
C OCTENOopoO3a Upe3 MpenucaHue 3a IPUeEM Ha TOUHO KOJIMYECTBO MUKPOETIEMEHTH

W AaHTUOKCUJAHTH, CbIIBTCTBAIHN TCpAIIHATA.

IIy0nukanuonna geifHocT

Kannunarkara e npencrasuia 6 myOJuKanuM, CBbP3aHU C JUCEPTALUOHHUS TPYH, 3

OT KOUTO Ca B CIIMCAaHHA C KBAPTUJI, KOCTO HAAXBBPJISA TPU IIBTH U3UCKYCMUS 6pOI7I cTaTuun OT

3akoHa 3a PAa3BUTHUCTO HA AKaACMHUYHUA CHCTAB B PCHY6J'II/IKE[ B’[:JIFapI/ISI " PAaBUIHULIATC Ha

BUCIINTE yuwmiuina 3a npugoouane Ha OHC ,,moktop™. Exna ot cratuure “Flame atomic

absorption determination of serum copper and zinc in disordered bone metabolism”, B

Bulgarian Chemical Communications Beue mma 1mTat mo Scopus. Ceeria AceHOBa €



Mpe/icTaBuia pe3ysiTaTH OT CBOMTE M3cieABaHMs Ha 3 MexayHapoaHu ¢popyma — B I'bpuus,
Opanuus U YHrapus, KakTo U Ha 3 HallMOHAJIHU KOH(EpEeHIIHH.

B 3akiaiouenme, mora gma 00001Is, Y€ TUCEPTAMOHHUSAT TPYI € JAUCEPTAOUIICH U
ChIIBPIKa IOCTATHYCH 10 00EM, HHTEPECEH, HOBATOPCKU MaTepHall M3TPaJICH Ha OTPEACIICHUTE
BPB3KH MEX]1y KIMHUYHUTE U KIIMHUKO-JIa00paTOPHUTE apaMeTpH, I03BOJISBAL] BHEIPSIBAHE
B IIPaKTHKaTa 3a IPEBEHIIMUS U KOHTPOJ Ha OCTEOnopo3a. JucepTaliuoHHUAT TPy OTroBaps Ha
M3MCKBaHUATA Ha 3aKOHA 3a pa3BUTHE Ha aKaJIeMUYHHs ChCTaB B PenmyOnmka bviarapus u
HAayKOMETPUYHUTE MMOKA3aTeN ca JOCTAThUHU 3a MPUA0OMBaHEe HA 00Opa3oBaTelHA U HAYIHA
CTEIIEH ,,JJOKTOP” .

W3noxkeHOTO mo-rope MU JaBa OCHOBaHHME Ja JaM IMOJIOKHUTEJTHA OLEHKAa Ha
JTUCEepTallMOHHATa pa0doTa M J1a MpeyIoXka Ha MOYUTAEMOTO HAYYHO JKYPH Ja MPUCHINA Ha
npenogaBaten Cretiia [lerpoBa AceHoBa 0Opa3oBareHa U HayYHa CTEIEH ,,JOKTOP” B 00J1acT
Ha BHciIe oOpazoBanue 4. [IpupogHu Hayku, MaTeMaTHKa U HHPOpPMATHKA, MPO(PEeCHOHATHO

HaIIpaBJICHUC 4.2. XuMHu4ecku HAayKH, Hay49Ha CIICHIUAJTHOCT AHanuTHYHAa XUMUSA

JaTa: 12.08.2024 r. Penenzent: Ha ocHoBaHme un. 59 or 33114

/mpod. 1-p Momuna Xy6enosa, au/



RECENZIA

of a dissertation for the award of an educational and scientific degree "doctor" (PhD)

in the field of higher education 4. Natural sciences, mathematics and informatics, professional
direction 4.2. Chemical sciences,

scientific specialty Analytical Chemistry

by Professor Yolina Hubenova, DSc, PhD

Institute of Electrochemistry and Energy Systems

I. General information

Doctoral student Svetla Petrova Asenova submitted for review a dissertation on the topic
"Application of analytical methods for assessing the relationship between bone density, levels of
biogenic elements and oxidative stress in osteoporosis”.

| participate in the composition of the scientific jury for the defense according to Order No.
1775/25.06.2024 of the Rector of MU-Pleven.

1. Cv

Svetla Petrova Asenova was born on August 14, 1974 in Levski town. In 2000, she
completed her higher education majoring in Chemical Technologies and specialization in
Biotechnology (engineer-chemist) at HTMU - Sofia. At the same time, she acquired a diploma in
economics with a specialization in Finance, a master's degree, from the University of Veliko
Tarnovo. She continued her chemical education at the FHF of the SU "KI. Ohridski* and in 2012
she received the professional qualification Teacher of Chemistry, master's degree and the fifth
professional-qualification degree for a teacher of chemistry from the Department for Information
and Improvement of Teachers of SU "Kliment Ohridski". In 2013, she acquired the specialty
"Medical Chemistry" at the Pleven University of Medical Sciences.

Her professional experience began as a laboratory technician and then as a teacher at the "Louis
Pasteur” Vocational School of Food Technology in the city of Pleven. From 2007 until now, he is
an assistant professor of chemistry at the Department of Chemistry and Biochemistry, MU-Pleven.
Conducts exercises for students from the specialties of Medicine, Pharmacy, Assistant Pharmacist,
Medical Laboratory Technician, Public Health Protection and Control.
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1. Information about the PhD-thesis

The dissertation is written in 208 pages, contains 39 figures, 44 tables and 5 graphs and
cites 174 articles, which shows a good understanding of the material. The abstract is written on 50
pages, which faithfully reflect the results presented in the dissertation work.

The literature review is 50 pages, which meets the required ratio between the literature
review and the scientific results part.

The aim of the dissertation work is well stated: Studying the relationships between bone
density, the levels of biogenic elements calcium, magnesium, iron, copper and zinc and oxidative
stress in menopausal women through chemometric approaches.

Achieving the goal is divided into 4 tasks, summarized in two categories - clinical-
laboratory and chemometric. The obtained results fulfill the set tasks. 118 women aged around 60
were studied for 5 years. 80% of them were diagnosed with reduced bone density, and 20% were
controls - with normal bone density. The concentrations of the five biogenic elements calcium,
magnesium, iron, copper, zinc in serum were determined, as well as the level of oxidative stress,
and the data were processed by correlation, regression and multivariate statistical analysis.

The conclusions drawn follow the data from the analytical studies and chemometric
analyses. The relationships between the biochemical and analytical parameters characteristic of
osteoporosis have been established, which would lead to the optimization of the post-analytical
stage of the study.

IV.  Actuality of the issue

The relationship between oxidative stress and aging determines the importance of the
researched topic and is very relevant. Finding links between bone density and important
micronutrients will lead to understanding aging processes and finding ways to combat oxidative
stress. On the other hand, modern equipment such as Perkin-Elmer AAnalyst 300 flame analyzer
was used to study the indicators, which shows the thoroughness of the search for a solution to the
problem. For all results, the level of statistical significance is presented, which makes the research
conducted during the preparation of the dissertation original and socially significant.

V. Dissertation Contributions
The main contributions of the dissertation can be summarized as follows:

1. An original marker for assessing the extent of osteoporosis and osteopenia disease using the ratio
of Cu/Zn concentrations is proposed. Along with bone density and fracture risk, routinely used



bone markers—molecules released during bone resorption—include serum calcium, phosphorus,
and alkaline phosphatase in blood serum, as well as calcium in 24-hour urine.

2. A regression model was created for the relationship between a patient's bone density and
oxidative stress, facilitating diagnosis.

3. Three conditional phenotypes of patients with reduced bone density have been identified.
Because not every patient with osteopenia develops osteoporosis; they are divided as follows:
patients with osteopenia; patients affected by osteoporosis in the initial stage; and patients with
significant metabolic disorders at an advanced stage. The risk factors for these groups have been
defined and reported. The family burden and lifestyle habits leading to a decrease in bone density
in menopausal women have been determined.

4. It is suggested that the obtained results can be used for early diagnosis, for the prevention of the
disease, as well as for the more effective treatment of patients with osteoporosis by prescribing the
exact amount of trace elements and antioxidants accompanying the therapy.

VI.  Publication activity

The candidate has submitted 6 publications related to the dissertation work, 3 of which are
in quartile journals, which exceeds three times the number of articles required by the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the regulations of the higher
schools for the acquisition of the ONS "Doctor”. One of the articles "Flame atomic absorption
determination of serum copper and zinc in disordered bone metabolism” in Bulgarian Chemical
Communications already has a citation on Scopus. Svetla Asenova has presented the results of her
research at 3 international forums - in Greece, France and Hungary, as well as at 3 national
conferences.

In conclusion, | can summarize that the dissertation work is dissertable and contains
sufficient volume, interesting, innovative material built on the determined relationships between
clinical and clinical-laboratory parameters, allowing implementation in the practice of prevention
and control of osteoporosis. The dissertation meets the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the scientometric indicators
are sufficient for the acquisition of the educational and scientific degree "doctor".

The above gives me the reason to give a positive assessment of the dissertation work and
to propose to the honorable scientific jury to award Svetla Petrova Asenova an educational and
scientific degree "doctor” in the field of higher education 4. Natural sciences, mathematics and
informatics, professional direction 4.2. Chemical Sciences, scientific specialty Analytical
Chemistry

Date: 12/08/2024 Reviewer: Ha ocHoBaHue un. 59 ot 33111

/prof. Yolina Hubenova, DSc, PhD/



