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CTAHOBHIIE
ot nipo¢. a-p XKopxkera CrossHoBa BoueBa, M

Ommnocno: JUCEPTALMOHEH TpYyQ Ha Ilers [leTrkoBa NBaHoBga, Ha TeMa:
,, HEBPOOAPMAKOJIOTUYHU TIIPOYUBAHNA HA HOBOCHUHTE3UPAHU CYJIOAHUII
XNUAPA30OHU N MEJIAHMHOBU ITPOU3BOJAHN C XOJIMHECTEPA3HA MHXWBUTOPHA
AKTHUBHOCT ITPM MOJIEJIA HA AJILIXAVIMEP U MEJIATOHUHOB JE®ULINT, npencrasen
3a IpUCHKJaHe Ha OOpazoBaTeNHaTa U HayyHa CTEIeH “TOKTOp* B mpodecroHanHo HanpasieHue: 7.1.
Menauuuna; Hayuna cnenuannoct: @apmaxosorus (BKJI. papMakKOKMHETHKA U XUMHOTEPAIINS).

Hayunu prrkoBogurenu: npod. SAna Yexkanaposa, UHb BAH
npo¢. Buonuna CrosisnoBa, DO MY Codus

OO01110 NpeacTaBsIHE HA MPOIEAYPATA M JOKTOPAHTA

HacrosimaTa penensust € cboOpa3eHa ¢ m3uckBaHusATa Ha [IpaBwiiHMKa 3a YCJIOBHSITA W pela 3a
npuIoOMBaHe HA HAYYHH CTETICHH W 3a 3a€MaHe Ha aKaJeMHYHU JTBKHOCTH B bearapcka Axkaaemus
Ha Haykwure.

C peurenue Ha HaydHOTO Xypu CbM olpe/erneHa Ja MpeAcTaBsi CTAHOBUILE Ha JUCEPTALMOHHUS TPY
Ha Iletsa IleTkoBa IBanoBa.

[To mponienypara 3a 3ammura [lets [lerkoBa MiBaHOBa € mpecTaBuiia BCHUKH HEOOXOAUMU MaTepHaly,
KOWUTO CHOTBETCTBAT HAIIBJIHO HA 3aKOHOBUTE M MPOIEAYPHUTE U3UCKBAHUS.

Jlexmapupam, 4e HIMaM OOIIY MyOIUKAINK ¢ KaHTUaTa.

O01a XapaKTepUCTHKA HA 1M CEPTAMOHHUS TPY.

CrpykTypara Ha mpeJcTaBeHaTa 3a 3alliTa AUcepTalus € choOpa3eHa ChC HaJOKEHUTE CTaHAapTH 3a
U3roTBsiHe Ha moaoOeH Tpya. [locnennust obxsamia 111 cTp., KaTo B HETO ca BKJIIOYEHH CIICTHUTE
OCHOBHH pasznena: Jlurepatypen o030p (22 crp.); Llen u 3amauum (2 crp.); Marepuan u meroau (19
cTp.); Pesyntatu oT cobctBenu uscnenBanus (22 crp.); O6cwxkmane (22 crp.); UsBomu (2 cr1p.);
3axmtouenue (2 ctp.); punocu (2 ctp.); bubaunorpadus (12 ctp.).

TpyasT e npaBUITHO KOHCTPYHPaH, HAMMMCAH HA HAYYECH €3HUK U OHATJIEACH ¢ QUTYPH.

AKTYAJIHOCT ¥ 3HAYMMOCT HA TeMATAa Ha IUCEePTALUATA

JIMcepTallMOHHUAT TPYJ € TOCBETeH Ha aKTyaJlHO M BCE OIIe HEJAOCTaThbUuHO 00pe H3CIEeIBAHO
HEBpOJIETeHepaTHBHO 3aboisiBaHe, KakBOTO € OonecTra Ha AmixaiiMep. M30paH € WHOBAaTHBEH
XUOPHICH MOJIEN 3a U3CIIeIBaHE Ha criopaguyHaTa ¢popma Ha 60secTTa, KOsSTO mpeacTaBisaBa Haa 95%
OT ciIy4auTe MpH xopata. [[peqruMcTBOTO Ha TO3U MOJIET € €THOBPEMEHHO H3CJIe/IBaHe HA KOTHUTUBHU
HapyHCHUA U OLCHKA Ha IMOTCHIUAIHU HEPBOMMPOTCKTUBHU CPCACTBA.

JluteparypeH 0030p

JlutepaTypHusiT 0030p € KOMIIETEHTHO HAMUCaH M TMOKa3Ba KaTo L0 J00pW TMO3HAHUSA TI0
u3cienBanus mpodseM. JlureparypHute AaHHUM ca go0pe aHaNIM3WpaHU WU CUCTEMaTU3UPAHH U
M30MpaTeTHO HACOUEHU KbM KOHKPETHHUTE 3a7[aud Ha IUCEPTALUATA.

3a0enexKu:

1. Jla ce pa3mmpu yacTTa 3a MSCTOTO Ha MEJIATOHHHA B HEBPOAECTEHEPATUBHUTE 3a00JSBAHUS,
KaTo ce IMocoYar Mo-mopoOHO HEBPONMPOTEKTHUBHUTE My €(hEKTH M C€ TOI4YepTae U HeroBara
polisi KaTto ynoBuTend Ha cBoOogHuTe paaukanmu (He camo ROS, Ho u RNS). [la ce mobGaBu
CBBPEMEHHOTO pa3OupaHe 3a HEroBara peryjamus Ha MUTOXOHIpHATHAaTa (QyHKITHS,
yBennyaBaHe mnpoxaykuuara Ha AT®, mpenmasBaHe Ha MUTOXOHAPHAIHUS MeMOpaHEH
MOTEHITUA | JIp.

2. llutmpanata nurepatypa TpsiOBa Ja ce oOoraTH, KaTo TpsOBa Ja ce€ LMUTUpAT BOJCHIN B
oOJacTTa U3Ccie0BaTeNM U MyOJIMKYyBaHU TIPE3 MOCJICTHUTE 2-3 TOJIMHU JTaHHHU.




[98)

[Mutupanara nurepatypa Ha pakTUTE OCOUYEHHU B Touka 3.2 HeBpoBb3naseHue JUICBa.
MenukamMeHTUTE ce U3MMCBAT HA JJATUHULA.

5. Jla ce M3YMCTH MAKCUMAJHO OT UYXIUIHM (,,papmakodopu upe3 pazauyHU J(Ba JIMHKEpA...*
ctp. 27; ,,CAEAOBAaTEIHO PeIUNTUKHUpAT... ¢Tp.29 W 1p.) W TPABOMHCHU TPEIIKH (HATP.
»ceparausa® ctp.21

>

Iles u 3agaym Ha JucepTanMoHHUsA TpyA. Llenra Ha nucepranusara € Ja ce HaArpagaT in Vivo
edeKkTUTe Ha HOBOCUHTE3UPaHH XUAPA3UI-XUIPA30HOBU XHOPHAHHU MOJIEKYJH (YCI0BHO 3a 1 3¢) KaTo
ce HalpaBU eKCIIEpUMEHTAJICH AU3aiiH HACOUeH KbM IMaToreHes3ara Ha OosnectTa Ha Anxenmep.

3a U3II'bJIHEHHUE Ha ITOCTaBEHATa LeJI ca SICHO U J00pe GOpMyJIMpaHU KOHKPETHH 3a1auH.

Marepuanu_u_meronau. Jloktopantkara Ilers MBaHoBa mpaBmwiHO € mojaOpajia C MOMOIINTa Ha
HEWHUTE PHKOBOJUTENIN METOJIMYHU MOJIXO0/IM 32 PElllaBaHe HA MOCTaBeHUTE LeN U 3aaaun. Ch3aaeH
€ XUOpH/IeH eKCIIepUMEHTAJIEH MOJIET U Ca U3IOJI3BAaHU BUCOKO KBATU(UIIUPAHU XUPYPTUUHU METOAU
U CTePEOTAKCUYHO MHXKEKTHpaHe. M3Mon3BaHu ca pa3InyHy MO XapaKkTep KOTHUTUBHU in Vivo METOAH
u ELISA.

Pe3yaraTu
[Tonyuenure pesynratu ca ybOeauTenHu. MHOro n00pe H SICHO pE3ylTaTUTe OT OTACTHHUTE

W3ClIeIBaHMs ca mpenactaBeHH B oOmo 13 durypu. ToBa ch3gaBa OTIAWYHA TMPETIICTHOCT U
JOKYMEHTHUPaHEe Ha HayYHHTE (aKTH OT COOCTBeHHTE wu3cieqBaHusi. CTaTUCTUYECKHIT aHAIU3 H
oOpaboTka Ha manHuTe ca HampaBeHn ¢ ANOVA u cbhmbTcTBall t-TeCcT, KOETO JaBa Bb3MOXKHOCT Ja
ObJie OlleHEeHa TAXHATa 3HAYMMOCT. J[aBaMm CBOsITa MOJOXKUTEIIHA OIICHKA Ha HANpPaBEHUTE COOCTBEHH
MPOYYBAHUS Ha JJOKTOPAHTKATA.

B 00chKIaHETO OTUETIIMBO ca 00OOIECHH MOTYYE€HUTE TaHHU.

B pesyarar Ha mpeunsHO H3BbpIIeHaTa padoTa M NMPaBWIHOTO JIUCKYTHpaHE Ha pe3yiaTaTuTe ca
dbopmynupanu 5 ocHOBHHM H3BoAa. Te oTpa3sBaT TOYHO M ITBJIHO OCHOBHHUTE TOCTIIKEHHS Ha
NpeJICTaBEeHUs HayueH Tpy/ 0e3 Ja MOBTapST MOJYyYEHUTE eKCIIEPUMEHTAIHU PE3yITaTH.

B nucepranmonHus TpyA ca NOCTUTHATH JABA OPUTHHAJIHM NPHHOCA M 3 NOTBLPAMTEJIHH, KOUTO
p€ailHO OTpassaBaT MOCTUTHATOTO 3a IbPBU IIBT B HAyKaTta. HpI/IHOCI/ITe OCBCH HAYYHO-TCOPECTUYIHO
3HaueHHUe, Ouxa MPEeICTaBISIBAIM HHTEPEC U 33 KIMHUYHATA MPAKTHUKA, U 10 CIEIUATHO MTOTCHIIUATHH
HOBHU TCPAIICBTUYHNW BBH3MOKHOCTU C HOBOCHHTC3UPAHUTE XHUAPA3ZHUA-XHUAPA30HU IIPpU OojecTra Ha
Anuxenmep.

Bbuobauorpadus. Jluteparypara Ha AucepTalMoHHUsS TpyA ooxBama 107 3arnaBus Ha JTaTUHUIIA.
3abenexka: bposT Ha IUTHpPAHUTE CTATUU € HEJAOCTaThUYEH MPH TaKbB MPOOJIEM M MHOTO HallMYHA
aKTyaiHa jqutepatypa. [a ce pasumpu oubauorpadusita ocoOeHO B pa3zena Ha 0030pHaTa 4acT.

HaykoMeTpUYHH NOKA3aTe]H, CBbP3aHH C IMCEPTALUATA

B®B Bpb3ka ¢ qucepraumonnus cu Tpya [lers MBanoBa e npeacrasuiia 3 myOauKaluy ¢ BUCOK UMITaKT
¢daxrop (IJIMS [F=4.9) u yuactus B 3 HauuoHaIHU KOHpepeHIMU. Re3ynratute Ha qucepTanusara Ha
I1. BaHOBa ca Moy4YeHu C TOMOIITa Ha 5 PUHAHCUPAHU MPOEKTA.

BB3 ocHOBa Ha TropensIoOkKEeHOTO cMmsTaM yOeneHo, 4e auceprauuoHHus Tpyn Ha Ilers MBanoBa e
CaMOCTOSITEJIHO M3BBPIICH M HANbJIIHO OTrOBaps Ha M3UCKBAaHUATA M NPENOPBUUTEIHUTE
HAayYKOMETPHYHHU KPUTEPUU 3a MPUCHKIaHEe Ha 00pa3oBaTeNHaTa U HayuHata cteneH "Jlokrop".

B 3aki0ueHue, jaBaM TOJOXHUTENHA OLEHKA 3a TpEACTaBEHHs AucepTaluoHeH Tpya or llers
[letkoBa MBanoBa Ha Tema ,,HeBpodapMakoJOTrHUYHM MPOYYBAHHUSI HAa HOBOCHHTE3HpPAHU CyI(haHUI
XMJPa30HU U MEITaHWHOBU MPOM3BOJHU C XOJIMHECTepa3Ha MHXMOUTOPHA aKTUBHOCT MPU MOJENTH Ha
Oosect Ha AnxaiiMep U MenaHMHOB AePuuuT*. C HaCTOSIIOTO CTAHOBUIIE U3pa3siBaM yOexkIEHUETO



CH, Y€ TPYAbT OTrOBaps Ha H3UCKBAHUATA 3a MPUCHKIAHETO HA OOpa3oBaTeIHATa M HaydyHa CTEMEH
Ylokmop™.

Bb3 ocHOBa Ha ropeusio)keHaTra OLEHKa Ha aucepraunoHHus Tpyn Ha Ilers IletkoBa IBaHoBa
ybeneHo mie riacysam ,,/lA“ 3a npuckxkaane Ha Ilers IlerkoBa MBaHoBa Ha oOpa3oBaTenHaTa U
HayyHaTa cteneH ,,/JOKTOP” no HayuyHa crienuanHocT @apmakoiorus® (Bkia. dapMakoKUHETHKA U
XUMHOTEpanus) Hanpasiaenue 7.1. MeaunuHa.

20.10.2025 1. mpod. a-p XK. bouesa, M
Codus
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Opinion
of Professor Dr. Georgeta Stoyanova Bocheva, MD

About: PhD thesis of Petya Petkova Ivanova, about “ Neuropharmacological research of newly
synthesized sulfonyl hydrazones and melanin derivatives with cholinesterase inhibitory activity
in models with Alzheimer's and melatonin deficit”, submitted for acquiring the Educational and
Scientific degree “doctor” in the professional area 7.1. Medicine; Scientific degree:
Pharmacology (incl. Pharmacokinetics and Chemotherapy)

Supervisors: prof. Jana Chekalarova, Institute of Neuroscience BAS
prof. Violina Stoyanova, PhF MU Sofia

QOutline of the procedure

The present review is in compliance with the requirements of the Regulations on the Terms and
Procedures for the Acquisition of Scientific Degrees and Academic Titles in the Bulgarian
Academy of Science (BAN).

With the choice of the scientific jury, I have been chosen to present an opinion over the
dissertational work of Petya Petkova Ivanova.

For the procedure of the defending Petya Petkova Ivanova has presented all of the materials
needed, which correspond fully with the law and procedure requirements.

I declare that I do not have any joint publications with the candidate.

General characteristics of the dissertational work

The structure of the presented for defending PhD thesis is in compliance with the given standards
for preparing a similar work. The last one covers 111 pages, while in it are included the
following main topics: Literature review (22 pgs.); Goal and tasks (2 pgs.); Material and methods
(19 pgs.); Results of personal research (22 pgs.); Discussion (22 pgs); Conclusions (2 pgs.);
Contributions (2 pgs.); Bibliography (12 pgs.).

The work is correctly constructed, written in scientific language and visualized with figures.

Relevance and Significance of the Topic

The work focuses on a relevant and not studied well neurodegenerative disorder, like Alzheimer'
disease. An innovative hybrid model was chosen for the research of the sporadic form of the
illness, which is 95% of cases in humans. The advantage of this model is the ability to study

cognitive impairment and analyze potential neuroprotective measurements at the same time.

Literature review
The literature review is well written and shows overall good knowledge of the studied problem.
The literature data is well analyzed and systematized, and selectively directed at the specific
tasks of the thesis.




Critical remarks
1. The part for the place of melatonin in neurodegenerative disorders should be expanded by
showing in greater detail its neuroprotective effects and to be highlighted his role as a
scavenger of free radicals (not only ROS, but RNS as well). The modern understanding
of his regulation of the mitochondrial function, the increase of the production of ATP, as
well as the protection of the mitochondrial membrane potential, etc. should be added.

2. The cited literature should be enriched by citing top researches in the field and published
data from the last 2-3 years.

3. The cited literature on the facts stated in section 3,2 Neuroinflammation is missing.

4. Medication should be written in Latin.

5. To clean the thesis as much as possible of foreign words (,,(papmaxodopu upe3 pa3nu4Hu
JIBa JTUHKepa...“ page 27; ,,clieoBaTeIHO PEIUIUKHUpAT... page 29 etc.) U MpaBONMKUCHU
rpemku (exp. ,,cenaranus’ page 21)

Aim and tasks. The aim of the dissertation is to build on the in vivo effects of newly synthesized
hydrazine-hydrazone hybrid molecules (provisionally 3a and 3c) by making an experimental
design aimed at the pathogenesis of Alzheimer’s disease.

To achieve the set goal, specific tasks are clearly and well formulated.

Materials and Methods. The PhD student Petya Ivanova, with the help of her supervisors, has
chosen the correct methodical approach for completing her assigned tasks. A hybrid
experimental model has been created and highly classified surgical methods have been used, as
well as stereotaxic injecting. Different in character “in vivo” methods and ELISA have been
used.

Results

The received results are satisfactory. The results of the different studies are very well shown in
13 figures in total. This creates an excellent clarity and documentation of the scientific facts from
the own research. The statistical analysis and processing of the data are made with ANOVA and
accompanying t-text, which gives the ability to signification their importance. I give my positive
grade for the own research of the PhD student.

In the discussion the received data is well summarized. As a result of the carefully done work

and the correct discussion of the results, 5 main conclusions are formulated. They reflect fully
the main achievements of the presented scientific research without repeating the results from the
experiments.

Two original and 3 affirmative contributions have been achieved in the dissertational work,
reflecting the achievement for the first time in science. The contributions not only have
scientifically theoretical impportance, but they also show interest for the clinical practice,




specifically potential new therapeutic ability with the new synthesized hydrazide-hydrazones in
AD.

Bibliography
The literature of the dissertational work includes 107 titles in the Latin alphabet.

Remark: The number of the cited articles is not enough with such a problem and a lot of
available literature. The bibliography should be expanded, especially in the review area.

The scientometric indicators related to the dissertation

In relation to the PhD work, Petya Ivanova has presented 3 publications with a high impact
factor (IIMS 1F=4.9) and participation in 3 national conferences. The results of the dissertation
of P. Ivanova are achieved with the help of 5 financed projects.

With all stated above I strongly believe that the dissertational work of Petya Ivanova is
independently made and fully answers the mandatory and recommended scientometric indicators
for obtaining the educational and scientific title “Doctor”.

In conclusion, I give a positive grade for the presented work of Petya Petkova Ivanova, titled
“Neuropharmacological research of newly synthesized sulfonyl hydrazones and melanin
derivatives with cholinesterase inhibitory activity in models with Alzheimer's and melatonin
deficit”. With this opinion I agree that this work answers all the criteria for obtaining the
educational and scientific title “Doctor”.

Again, in conclusion, I vote with a “YES” for awarding Petya Petkova Ivanova the educational
and scientific title “Doctor” for the scientific specialty “Pharmacology” (Pharmacokinetics and
Chemotherapy incl.) in the professional area 7.1. Medicine.

20.10.2025
Sofia
Prof. G. Bocheva, MD



