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CraHoBuwe

BbB Bpb3Ka CbC 3alMTa Ha AUCEPTALMOHEH Tpya Ha mar. dapm. AHapesaH leoprues
leoprnes — AOKTOPAHT B 3a404Ha dopma Ha obyyeHue Ha Tema ,,In vitro edpekmu Ha
ONMUOUOHU aHasn2emMuyu 8bPXy BUCKO30-en1dcmuYHUMe XapaKkmepucmuKu Had aopmHa
cmeHa om NAbX NpU cmapeeHe U MesIdmMoOHUHO8 deguyum®, c Hay4yeH pbKoBoAUTEN AOL.
Mapua AHTOHOBA M Hay4YeH KOHCcyATaHT npo¢. Pocmua 3amdpuposa

CraHOBMLLETO e U3roTeeHo oT npod. A-p MNasaunHa MaTtesa, om — pvKkoBoanTen Ha Kategpa no
dapmakonorma n Tokeukonorua, M®, MY-Codpua, onpegeneHa 3a BbHLeEH YieH Ha Hay4yHo
Xypu cbe 3anoseq No 18/12.03.2026 n onpeaeneHa 3a U3roTBaHe Ha CTaHOBMLLE HA NbPBOTO
3acegaHune Ha HayyHoOTO Xypu, nposeaeHo Ha 24.03.2026.

BbB Bpb3Ka C npoueaypaTa KaHAMOATLT € NPeacTaBun CNedHUTEe AOKYMEHTU:
aBTobuorpaduma, gunaoma 3a Maructop — dapmauesT, u3gageHa oT MeauUMHCKK
yHusepcutetr — Codua, ¢ per. Ne 25170 ot 30.12.2013 r., NMpoTOKON OT pasWIMPeEH HayyeH
CeMuHap Ha HanpasneHue ,lloBegeH4yecka HeBpobuonorna” — NMHB, BAH ot 26.02.2026,
MOTUBALUMOHHO NUCMOo A0 [upektopa Ha WMHB ot A. leoprues ¢ Bx. No 112/04.03.2026,
CrpaBKa 33 M3MNbJAHEHME HA MMHMMAJIHUTE HAUMOHANHM M3UCKBAHWA, CNUCBK U CamuTe
nyb6anKauMm no TemaTta Ha AucepTaumaATa, KakTo U caMua AUCePTALMOHEH TPYA U NPOEKT 33
asTopedepar.

Mo gaHHM OT npuaoXeHaTa aBTobuorpadus, KaHaMaatTbT AHapeaH leoprues e 37-
roguweH ¢apmauesT, 3aBbpLUMA MarncTpaTypaTa cu npes 2013. Pabotmnn e ot 2014 no 2017 r
B bankaHdapma — TposH ALl BbB ¢dapmaueBTUYHOTO MNPOM3BOACTBO, POKYCUpPaH BBPXY
pa3paboTBaHe Ha HOBW NPOAYKTU, Caen TOBa 3a KpaTKo B A [eiita Mpo OO0/, 3aHMMaBaliku ce
¢ dapmakobamutenHoct. OT 2017 ao 2021 oTHOBO € BbB $HapMaLEBTUYHOTO MPOU3BOACTBO,
To3u NbT B Codapma A1, a ot 2021 ce 3aHMMaBA C OLLEHKA Ha 34paBHU TeXxHoNOornu. TpyaoBsaTa
b6uorpaduma oyepTaBa TACHATA BPb3Ka Ha KaHAMAATa ¢ dapmaueBTMYHATA NpakTMka. OcseH
TOBA Ce MOCOYBAT OPraHM3aUNOHHU YMEHWA, KOMNETEeHUMN U TeXHUYECKU YMEHUA, KOUTO
o4yeBUAHO ca buan OT NoA3a NP NNAHUPAHE, TEXHUYECKO U3MbJHEHNE U U3TOTBAHE HA HaYYHU
CbobLWEeHNA 1 33 HAaNUCBAHE Ha HACTOALWMA ANCEPTALMOHEH TPYA.

AncepTaymMoHHMAT Tpya e HanucaH Ha 142 cTpaHuuM, NPaBUIHO CTPYKTYpUpaH, a
UMeHHo: , BbBegeHne” — 1,5 ctp., ,JintepatypeHr o63op” — 44,5 ctp., ,,Len v 3agaun ,-1 c1p.,
,Metoamn ,,-16 cTp., ,,Pesyntatn” — 46 cTp., ANCKYyCHKA, 3aKIt04EHNE, U3BOAM, MPUHOCKU — 22 CTP.
bubnnorpadusata cbabpka 341 u3TouyHUKa. TpyabT € 6orato oHarneaeH ¢ 63 ¢urypun mn 23
Tabaunuu.

NuTepaTtypHuAT 0630p e cTerHaT u MHpopmaTneeH. OpraHU3MpPaH € OKONO YeTupu
OCHOBHWM TeMW: CTPYKTypa WM OMOMexaHMKa Ha aopTaTa; MeNnaTtoHWH — 3HayeHue 3a
apTepuanHaTa XOMeOoCTa3a M MaTo/IoruA; B/AMAHME Ha OMUMOMAMTE BbPXY apTepuuTe U
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NPUNOXKMMOCT Ha NpenapaTy OT a0PTa OT NAbX NPU PA3/IUYHN EKCNEPUMEHTANIHU MOCTAHOBKMW.
Bb3 OCHOBA Ha W3/M0XKEHWUTE NUTEPATYPHU [AaHHM Ce KOHCTaTUpa, Ye He3aBUCMMO OT
Ha/M4METO Ha MHOKECTBO NMPOYyYBaHMA BbPXYy apTepuanHaTa buomexaHwKa, epekTute oT
NPUNAraHeTo Ha ONMOUAHMU AHANTETULM, KAKTO U BAMAHNETO HA MENTATOHUH BbPXY CbPAEYHO-
CbAoBaTa CUCTEMA, CbLLECTBYBAT 3HAYUTENHW MPA3HOTM B MO3HAHMATA 33 AMPEKTHOTO
Bb34eNCcTBME Ha GEHTAHUA U TPAaMaZO/ BbPXYy BUCKO30€NaCTUYHUTE CBOMCTBA HA aopTHATa
CTeHa NpuU MOAEeNu C HeAOCTUI Ha MeNaTOHWH, B YCNOBMATA Ha MPEMaxHaTo B/AMAHME Ha
eHpoTena, nepMBackynapHaTa MacTHa TbKaH, HEpPBHATA M XyMOpasiHa perynaums.

Llenta Ha HacToAwmA Tpya e dopmMyanpaHa Kato M3ciefBaHe Ha HemnocpeacTBEHOTO
Bb3geicTene (in vitro) Ha onuvouaHuTe aHanretMum GeHTaHUN W TPamafos BbpXy
BMCKO30€/1aCTUYHUTE XapaKTEPUCTMKM Ha aOpPTHA CTEHA OT M/IbX, NPU Pa3NNYHU Bb3PacCTH, B
HOPMa W MeNaTOHMHOB AedUUUT, B YC/IOBUATA Ha MPEMAxHaTa HepBHA WM XyMoOpasHa
perynaums oT CTpaHa Ha OpraHu3ma. 3a peasiM3vMpaHe Ha Tasu Len ca us3bpaHu Tpu ACHO
dbopmynmpaHn 3a8a4u.

MPOEKTHLT € peanusnpaH C eKCneprumeHTanHa anapaTtypa, YMATO CHUMKA e NPUIOXKEHa,
HO nncBa MHbOPMaLMA AaNn ce Kacae 3a OpUrnHaaHa anapaTypa (Mapka, npoussoauTten)
WNN € KOHCTPYyMpaHa OT camuA AOKTOPAHT CbC UM 6e3 nomoLLTa Ha HayYHUS PbKOBOAUTEN.

OT/NMYHO BneYyaTneHue NpaBu pas3gentst ,5. OrpaHUYeHUs Ha U3N03BaHUTE MeToaun”,
KOWTO NOKa3Ba 3pAN0CT M Peanns3bm Npu cbobliaBaHe Ha HayYHUTE pesyaTaTu.

Pesyntatute oueHABAaT MPOMEHUTE B TPW OCHOBHM napameTbpa — (1) mogyn Ha
enactmyHoct (E’), (2) coberBeHaTta yectoTa fO 1 (3) KoedmumeHT Ha BUCKO3HM 3arybu (B) npwm
Pa3/INYHU EeKCMepUMEHTA/IHU MOCTAaHOBKM, MO3BO/MIABAM O3 CE OLUEHAT NPOMEHUTE Ha
Bbp3acTTa, edeKkTa OT /Mncata Ha MenNaToHWMH (NOCTUrHaToO 4Ype3 MMHeanekTomusa) oT
NMPUIIOXKEHNETO Ha Pas/IUYHK O03N TPamMaon U GeHTaHMN cbC Uan 6e3 KombuHauma c
OMNUOUAHWA aHTAarOHMUCT HaNOKCOH. [laHHUTE ca NOANOXEHN Ha perpecuoHeH aHaHanu3. 3a
BM3ya/IM3MpPaHE Ha 3aBMCMMOCTUTE MENXKAY KOHLEHTpauuuMTe Ha BelecTBata (pecn.
cobcTBeHATa YecToTa), HaNsiraHeTo M M3c/eABaHMTE NapameTpy ca U3MNo/JI3BaHU OTBOPEHMU
nosbpxHocTK (surface plots).

OncepTaHTbT AMCKYTMPA BAMAHMETO HA Bb3pacTTa, MeNaToHWHOBUA AeduuuT,
deHTaHUNa U TpamaZona BbpXy NapameTpuTe, KOMTO ca OLEeHABaHM in vitro. JlaHHUTe B YacTTa
»AMCKycMA“, oTHacALWM ce A0 cTeNeH Ha CBbp3BaHe Ha dpeHTaHuna c alD-agpeHopeuenTopuTe
M npeacTtaBeHn B Tabn. 23 u ¢ur. 63, 61 cneaBano Aa ce OTAENAT B CyNJIEMEHT U Aa ce
npMemaT CaMo KaTo MHTEPECHO AOMb/IHEHUE, N31M3aLL0 U3BbH obcera Ha AUCepPTaLUOHHUSA
TPyA, TbA KaTo [AMCEPAHTbBT peanHO He € W3MepBan CBbp3BaHe Ha ¢eHTaHuna ¢
aapeHopeuentopu. OCBeH TOBA, € M3BECTHO, Ye GEHTAHUABT HAMA KAUHUYHO 3Ha4YMMU anda-
MUMETUYHU UAKN anda-AnTUYHN edekTh. MocoyeHuTe B Tabn. 23 ,cO6CTBEHM eKCnepumeHTn”
He ca ONMCaHW B aucepTaumaTa, HUTO ca pedepurpaHm.

Ha 6a3aTa Ha npoBeAeHUTE eKCnepMmeHTU ca GopMyaMpaHM OCeM M3BOAa M Ca
MOCOYEHM YETUPU MPUHOCA, C KOUTO CbM CbraacHa.



Pesyntatute ca nonynsapusmpaHu B TPU CTaTMKU. B aBe OT TAX AMCEPTaHTLT € NbpBM
aBTop. BuaHo ot npunoxkeHua MNpoeKT 3a asTopedepaT, AUCEPTAHTLT UMaA 6 aKTUBHM yyacTua
B Hay4yHn popymum n e bun y4acTHMK B HaAyyeH NPOeKT, GMHaHCMpaH OT POHA Hay4yHU
n3cneBaHUA, TACHO CBbP3aH C TemMaTta Ha gucepTaumaTa my.

B 3aK/nloueHue, NpeaCTaBeHUAT AMCepTauMoHeH Tpya MpeacTasifaBa CEPUO3HO W
NPeumsHO NAaHUPaH, U3MbAHEH M OnNucaH Habop OT HayYHM eKCNepPMMEHTU, NPeaoCTaBALLO
HOBW 3HAaHMA OTHOCHO 3HAYEHMETO Ha Bb3PACTTa, HAKOW OMMOMAHM aHANTETULM N CbCTOAHMSA
Ha MeNaTOHMHOB AedUUUT 33 BMCKO30-€/1aCTUYHUTE CBOWCTBA Ha aopTHaTa CTeHa.
[NcepTaHTLT HE CaMO HAAXBbPAA MUHUMANHUTE AbPMKABHU U3UCKBAHUA 33 NPUCHIKAAHE Ha
obpasoBaTesiHa CTeneH ,A0KTOP", HO M MpeacTaBA eAMH CTOMHOCTEH U 3aBbpLUEH Hay4yeH
Tpya. Y6eneHo we rnacysam 3a NpucbKaaHe Ha obpasoBaTesiHaTa U HayyHa CTeneH A0KTop
no Hay4HaTa cneuuanHoct ,papmakonorua“ Ha mar. papm. AHgpesH Meoprues.
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Opinion

In connection with the defense of the dissertation of M.Pharm. Andreyan Georgiev Georgiev
- doctoral student in part-time study on the topic "In vitro effects of opioid analgesics on
the viscoelastic characteristics of the rat aortic wall during aging and melatonin
deficiency", with scientific supervisor Assoc. Prof. Maria Antonova and scientific consultant
Prof. Rositsa Zamfirova

The opinion was prepared by Prof. Dr. Pavlina Gateva, MD - Head of the Department of
Pharmacology and Toxicology, Faculty of Medicine, Medical University-Sofia, appointed as
an external member of the Scientific Jury by Order No. 18/12.03.2026 and appointed to
prepare an opinion at the first meeting of the Scientific Jury, held on 24.03.2026.

In connection with the procedure, the candidate has submitted the following
documents: CV, Master's degree in Pharmacy, issued by the Medical University - Sofia, with
registration number 25170 dated 30.12.2013, Protocol of an extended scientific seminar in
the field of "Behavioral Neurobiology" - INB, BAS dated 26.02.2026, a motivation letter to the
Director of INB from A. Georgiev with registration number 112/04.03.2026, a certificate of
compliance with the minimum national requirements, a list and the publications themselves
on the topic of the dissertation, as well as the dissertation itself and a draft abstract.

According to the attached CV, the candidate Andreyan Georgiev is a 37-year-old
pharmacist who completed his master's degree in 2013. He worked from 2014 to 2017 at
Balkanpharma — Troyan AD in pharmaceutical production, focusing on the development of
new products, then briefly at A Data Pro OOD, dealing with pharmacovigilance. From 2017 to
2021 he is again in pharmaceutical production, this time at Sopharma AD, and since 2021 he
has been involved in health technology assessment. The work biography outlines the
candidate's close connection with pharmaceutical practice. In addition, organizational skills,
competencies and technical skills are indicated, which were obviously useful in planning,
technical implementation and preparation of scientific communications and for writing this
dissertation.

The dissertation is written on 142 pages, properly structured, namely: "Introduction" -
1.5 pages, "Literature review" - 44.5 pages, "Aim and objectives" - 1 page, "Methods" - 16
pages, "Results" - 46 pages, discussion, conclusion, conclusions, contributions - 22 pages. The
bibliography contains 341 sources. The work is richly illustrated with 63 figures and 23 tables.

The literature review is concise and informative. It is organized around four main topics:
structure and biomechanics of the aorta; melatonin - importance for arterial homeostasis and
pathology; influence of opioids on arteries and applicability of rat aortic preparations in
various experimental settings. Based on the presented literature data, it is found that despite
the existence of numerous studies on arterial biomechanics, the effects of the use of opioid
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analgesics, as well as the influence of melatonin on the cardiovascular system, there are
significant gaps in the knowledge of the direct effect of fentanyl and tramadol on the
viscoelastic properties of the aortic wall in models with melatonin deficiency, in conditions of
removed influence of the endothelium, perivascular adipose tissue, nervous and humoral
regulation.

The aim of the present work is formulated as a study of the direct effect (in vitro) of the
opioid analgesics fentanyl and tramadol on the viscoelastic characteristics of the aortic wall of
rats, at different ages, in normal and melatonin deficiency, in conditions of removed nervous
and humoral regulation by the body. Three clearly formulated tasks have been selected to
achieve this goal.

The project was implemented with experimental equipment, a photo of which is
attached, but there is no information on whether it is original equipment (brand,
manufacturer) or was constructed by the doctoral student himself with or without the help of
the scientific supervisor.

The section “5. Limitations of the methods used” makes an excellent impression, which
shows maturity and realism in reporting scientific results.

The results evaluate the changes in three main parameters — (1) modulus of elasticity
(E’), (2) natural frequency fO and (3) viscous loss coefficient (B) in different experimental
setups, allowing to evaluate the changes in the binding, the effect of the lack of melatonin
(achieved by pinealectomy) from the application of different doses of tramadol and fentanyl
with or without combination with the opioid antagonist naloxone. The data were subjected to
regression analysis. Open surfaces (surface plots) were used to visualize the dependencies
between the concentrations of the substances (resp. natural frequency), pressure and the
studied parameters.

The dissertation discusses the influence of age, melatonin deficiency, fentanyl and
tramadol on the parameters that were evaluated in vitro. The data in the “Discussion” section,
referring to the degree of binding of fentanyl to alD-adrenoceptors and presented in Table
23 and Fig. 63, should be separated into a supplement and accepted only as an interesting
addition, going beyond the scope of the dissertation work, since the dissertation candidate
did not actually measure the binding of fentanyl to adrenoceptors. In addition, it is known that
fentanyl does not have clinically significant alpha-mimetic or alpha-lytic effects. The “own
experiments” indicated in Table 23 are not described in the dissertation, nor are they
referenced.

Based on the experiments conducted, eight conclusions have been formulated and four
contributions have been indicated, with which | agree.

The results have been popularized in three articles. In two of them, the candidate is the
first author. As can be seen from the attached Abstract Draft, the dissertation candidate has
6 active participations in scientific forums and was a participant in a scientific project funded
by the Scientific Research Fund, closely related to the topic of his dissertation.



In conclusion, the presented dissertation work represents a serious and precisely
planned, implemented and described set of scientific experiments, providing new knowledge
about the importance of age, some opioid analgesics and states of melatonin deficiency for
the viscoelastic properties of the aortic wall. The dissertation candidate not only exceeds the
minimum state requirements for awarding the educational and scientific degree "doctor", but
also presents a valuable and complete scientific work. I will confidently vote for awarding the
educational and scientific degree of doctor in the scientific specialty "pharmacology" to
mag. pharm. Andreyan Georgiev.



