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oT npod. a-p Penn Emun KanduH, PrkoBoguten Ha HayyHo HanpasneHue
,DUOMNOrMYHM ePeKkTn Ha NPUPOAHN U CUHTETUYHN BeLlecTBa"
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»HOKTOp*

MpodecroHanHo HanpasneHue 7.1. ,MeanumHa“
[lokTopcka nporpama ,Papmakonorms”

ABTOp: Maructbp-dapmauesT AHapesH ["'eoprnes
Tema: ,In vitro epekTn Ha onNnMONOHN aHanNreTUUN BbPXY BUCKO30-eNacTUYHUTE
XapaKTEPUCTMKN Ha aopTHA CTeHa OT NITbX NpU cTapeeHe U MenaTtoHMHOB AeduumnT®

Hay4eH pbkoBoguTten: [lou. o-p Mapua AHTOHOBa
HayueH koHcynTaHT: [Mpod. o-p Pocnuya 3amduposa

1. KPATKU BUOIrPA®UYHU OAHHU HA JOKTOPAHTA

AngpesH [eoprneB leoprmeB e pogeH Ha 11 mam 1989 r. B rpag Pyce.
O6pasoBaTenHo-kBanudukaumoHHa creneH ,Maructbp” no  cneumanHocTTa
,<Papmauuns, AngpesH [eoprneB npugobuesa npe3 2013 r. ot MeguumHckn
yHuBepcuteT - Codmsa ¢ MHoro gobbp ycnex. Cnep 3aBbpluBaHe Ha BUCLLETO CU
obpasoBaHne AHgopesH pabotm  BbB  (papmMaueBTUYHOTO  MNPOWU3BOACTBO
nocneposaTtenHo B bankaHdapma-TposH n Codapma-Codusa, a ot 2021 roguHa m
noHactosiem Ton pabotm kato dapmaueBT BbB (upmata Health Technology
Assessment (HTA OO[) B rpag Codms. Astobuorpacdmata Ha AHOpPesSH nokassa
TACHa Bpb3Ka Ha KaHanaaTa ¢ papMaueBTUYHaTa npakTuka.

Cneg wm3gbpxaH KOHKYpC, AHOpesH [eoprMeB e 3aducrieH B 3aJo4vHa
AOKTOpaHTypa no ,®apmakonorna” B MHcTuTyTa no Hespobuonorna (MHB) - BAH, a
cbcC 3anoBeq Ha Oupektopa Ha WHDB ot 20.10.2023 r., TOM € OTYMCrneH C NpaBo Ha

3awmra.
2. AKTYANHOCT HA TEMATUKATA

AuncepTaunoHHUAT Tpya Ha Maructbp-dpapmaueBT AHapesH [eoprneB e

noceetTeH Ha BaXeH np06r|eM B CbBpeMeHHaTa Meauko-brnonornyHa Hayka -—
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nscnegBaHe BAUAHWETO Ha ONMUMOMAHUTE aHaNreTMuM BbPXY BUCKO30ENaCTUYHUTE
CBOMCTBA Ha aopTHaTa CTeHa B YCIOBUS Ha CTapeeHe W MenaToOHMHOB AeduuunT.
Temata e wHTepaucuunnMHaHa, kato obeamHsaBa GuomexaHuka, dpapmMakonornsa u
HeBpoeHOOoKpMHOMNorna. CbBpeMeHHaTa KAMHWYHA MpakTMka LWMPOKO M3Mon3Ba
ONMMOVAHN aHaNreTULM, BKIIOYUTENHO B YCIIOBUS Ha XUPYPIMYHU MHTEPBEHLMUK, NpU
naumMeHTn B HanpegHana Bb3pacTt U C NpuapyaBallum eHOOKPUHHM U MeTaboNUTHM
HapylweHus. NapanenHo ¢ ToBa, CTapeeHeTO Ha cbAoBaTa CTeHa U pefyuupaHaTa
CeKpeumss Ha MenaToHWH NpeacTaBnsaBaT AoKasaHW PUCKOBM hakTopu 3a CbaoBa
ANCYHKUMA. B TO3M KOHTEKCT U3ACHABAHETO Ha AUPEKTHUTE in Vitro edekTn Ha
deHTaHn n Tpamagosl BbpXy aopTHaTa BUCKO30E€NaCTUYHOCT MMa CbLUECTBEHO
3HayeHne KakTo 3a dyHOaMeHTanHaTa Hayka, Taka CbllO 3a ONTMMU3MpaHe Ha
TepaneBTUYHUTE  CcTpaTerMm. Bcumyko KasaHO [OOTyK npaBu TemaTa Ha
ANCEPTALMOHHNA Tpyd akTyarnHa B HaAyyYHO M Hay4YHO-MPUITOXKHO OTHOLUEHWE WU

obocHoBaBa He0OX0AMMOCTTa OT NPOBEAEHUTE U3CNEeaBaHus.

3. MO3HABAHE HA MPOBJIEMA

OT HanpaBeHaTa oOOWMpHa nuTepaTypHa cnpaBka ce Bwxaga, 4Ye AHOpesH
feoprneB € OTNMYHO 3ano3HaT CbC CbCTOSHMETO Ha mM3cnegBaHusa npobnem, obekT
Ha HeroBusi gucepTtauuoHeH TpyAd. JlutepaTypHusaT o0630p €  CTPyKTypupaH
CUCTEMATUYHO B YETUPU OCHOBHW HaNpPaBIIEHMS, KaTO Ta3n CTPYKTypa SICHO OoTpassiBa
KOHUenTyanHaTta pamka Ha crpaBkaTa OT niTepartypaTa, a MMEHHO: BuoMmexaHuka Ha
aoptata — perynatopHu daktopu — (apmMakoriormyHo Bb3gencTene —
eKkcnepuvmMmeHTaneH mogen.

B nbpBus pasgen Ha o63opa OoKTOpaHTa npeacraBs  aHaToOMuATa,
XUCTONOrnaTa, BUCKO30enacTU4YHNTEe CBOMCTBA M NaTONOMMYHN NPOMEHM Ha aopTaTta.
Mo-HaTtatbk AHOpPesH MHOro [obpe onucBa 3HAYEeHMETO Ha MenaToHMHa 3a
apTepuanHata xomeocTa3a W naTonorusi, CbWO Taka BIIMAHMETO Ha onuounauTte
BbpXy apTepumte. YeTBbPTUAT pasfenl Ha nutepaTtypHaTa crpaBka € MOCBETEH Ha
N3NON3BaHETO Ha aopTa OT MNNbX KATO MoAen 3a uacneaBaHusTa. AHApesiH OTIIMYHO
ce MOTMBMpa OTHOCHO afeKBaTHOCTTA Ha M3MOJSI3BAHUS eKcrepuMeHTaneH Mopen,
0bsicHABa 3allo NNbXbT € npeanovntaH nabopaTtopeH mMoaen, MopgOSiorMYHUTE U

dyHKUMOHarHM CXOACTBa C YOBeLLKaTa aopTa v npeaumcTearta Ha in vitro nogxoga. B



3aknioyeHne Mora ga Kaxa, Ye aopTtaTa OT MibX € NOoAXOAsL, eKCnepuMeHTaneH
MoZen 3a u3cnegBaHe Ha Ba3OKOHCTPUKLUMA M Basogunataums, oueHka Ha eHaoTen-
3aBUCUMMU M €HAOTEN-HEe3aBNCUMM peakuun, aHanns Ha enactTu4HM CBOMCTBA.

JlntepaTypHuaT 0630p € CbBpeMEHEeH U roBOpWU 3a aBTOP CbC 3HaHUS, KOMTO
SICHO pa3bupa HanpaBeHOTO OO MOMEHTa M nepcnektneute B 6baelle. KaTto udano
nutepatypHusaT 0630p nokasea 3aabnboyeHo No3HaBaHe Ha Hay4YHaTa nuTepaTypa m
Hay4YyHUTe npobnemun, cBbp3aHu C paspaboTBaHaTa Te3a. B nutepatypHus 063op ce
HabnogaBa n3BecTeH auncbanaHc, KaTo NbpBarta YacT (CTpyKkTypa u buomexaHuka Ha
aoptata) e 3HauuTenHo no-nogpobHO npeacTaBeHa OT oOcTaHanute. ToBa e
pasbupaemo BbB Bpb3ka C LenTa u 3agadvte Ha guceptaumMoHHaTa Tesa. V3BecTHa
cnabocT Ha nuTepaTypHua o630p e, Ye TeKCTbT € NpeauMMHO ornucaTterneH, a He
aHanuTtuyeH. lMNpenopbyBam fobaBsHe Ha 0000LlEeHMA B kpas Ha BCsika rnaBa Ha
nutepatypHus ob3op, Hanpumep ,OT NpeacTaBeHUTE JaHHU MOXe Ja Ce 3aKriouu,
ye...”; ,Bbnpekn HaTpynaHUTe gOKasaTercTea, ocTtaBa HEU3SCHEH BbMPOCHT 3a...“. B
Kpass Ha nuTepaTypHus o00630p AHOpesH e gobaBun KpaTbK aHanu3 OTHOCHO
OrpaHMyeHndaTa Ha U3non3BaHUTe MeEToAN.

B 3aknioueHue, nutepatypHUAT 0030p [OEeMOHCTpMpa BUCOKO HWMBO Ha

TeopeTnyHa noaroToBka OT AOKTOpaHTa.

4. METOOUKA HA U3CNEOBAHETO

Pasgenbt ,MaTtepyvann u metoan® e KMAOYOB 3a OLEHKa Ha HaydHaTta
BanuAHOCT, Bb3NPOM3BOAMMOCTTA M MeTodonormdyHata  HagexaHocT  Ha
ancepTtaunoHHusa Tpya. Tyk TpsibBa ga otbenexa, ye AHapesH feoprmeB e gokasan
yMeHnaATa cu 3a paboTa C um3onMpaHM npenapatM OT aopTa, npuaodbutn noa
PBbKOBOACTBOTO HA HayyHUsi pbkoBoauTen. Kato onMTHM XMBOTHU Ca W3MNON3BaHu
34paBy MBXKM NIbXoBe OT nopogarta Wistar, pasnpegeneHn B Tpu Bb3pacTOBU
rpynn — 3-meceyHun (Mnagu, nonoso 3penu), 14-mecevHn (Bb3pacTHU) MHAMBUOM U
18-mece4Hun (cTapu) nnbxoBe. Bcsaka Bb3pacTtoBa rpyna nibxoBe AOMbIAHUTENHO €
pasgenHa Ha [Be MOArpynu Cnopeg Tuna Ha npoBeAdeHaTa XMpyprudHa onepauus:

Lam-onepupanm (sham rpyna) n nnHeanekToMmpaHu NiTbxose (pin rpyna).



MonoXxutenHntTe CcTpaHW Ha  EeKCNepPUMEHTanHus aAu3alH  ca  SICHO
AedvHMpaHMTe Bb3PacToOBM IPynu, Hannune Ha Mogern Ha MenaTtoHMHOB AeduUnT U

CpaBHUTEJTHUAT AN3aiH.

5. XAPAKTEPUCTUKA HA LOUCEPTALUMOHHUA TPYA, MONYYEHUTE PE3YNTATU U

NMPUHOCUTE

KaTo uano ancepraumoHHUAT TpyAa € MHoro gobpe HanucaH, 6orato oHarneneH
c 63 courypu n 23 Tabnuumn. Untupanm ca 341 aBTopu Ha natvHuiua. EgHa ot Han-
CUMHUTE CTpaHW Ha Tpyda e, Ye Hagrpaxga Kracudeckusi KOHTPaKTUNEeH aHanus,
BKMOYBA MEXaHWYHW MnapamMeTpu U MpaBu OLEHKa Ha CTPYKTYPHO-(PYHKUMOHAMHN
XapakTepuUCTUKN.

Bcuukn  ekcnepuMeHTanHM [aHHW, BKIIOYEHW B OUCepTauuoHHWA Tpyd, ca
nonyyeHn B UHCTUTYT no HeBpobuonorns — BAH. EkcnepumeHTanHute gaHHu B
AncepTauuoHHaTa Te3a ca MHOrobpoMHM M 3HaYeHUeTo MM TenbpBa Lie HapacTBsa.
Pesyntatute ot paspaboTeHuns guceptaumoHeH Tpya buxa mornu ga gonpuHecar 3a
nogobpsieaHe Ha TepaneBTUYHUS M30Op Ha OMMOMOHW aHanreTuuM W TAXHOTO
Ao3upaHe C uen HamansdBaHe Ha HexenaHuTe edekTu BbpXy CbpAeyHO-CbaoBaTa
cuctema npu PU3MOMNOMMYHO HUBO Ha MMasMeHUss MenaToOHWH, B YCrOBUS Ha
MenaToOHUHOB 4eULNT, KaKTO 1 B 3aBMCUMOCT OT Bb3pacTTa Ha NnaumneHTuTe.

Llenta n 3agaunte Ha n3crneaBaHeTo ca oopMynmnpaHn ACHO U CbOTBETCTBAT Ha
noctaBeHuUss HaydeH npobnem. W3nons3BaHUAT ekcnepuMeHTaneH noaxon e
CbBPEMEHEH U MeToANYeCKn 0OOCHOBAH, KaTO BKIOYBA in Vitro Mogenun ¢ U3onupaHm
aopTHM npenapaTn OT NMbX, NO3BOMABALUN eNMMUHMPAHE Ha HEeBpPOXyMopanHuTe
BNMUAHUA U NpeuM3Ha OueHKa Ha OMPEKTHUTE edeKkTn Ha uacnenBaHUTe BellecTBa
BbpXy CbAoBaTta cTeHa. [loaxogbT BKOYBA U3cnefBaHe Ha pasnuyHU Bb3pacTOBU
rpynu, Kakto n mMogenvpaHe Ha MenaToHMHOB OeddUUNT Ypes NUHearekToOMmUs, KoeTo
AonpuHacs 3a BWUCOKaA CTEMNeH Ha [OOCTOBEPHOCT W WHTEepnpeTMpyeMoCT Ha
pesynraTtuTte.

lMonyyeHnTe ekcnepuMeHTanHu pe3yntatu ca OOCTOWMHO aHanmMsMpaHu U
cTatuctmyeckn obpaboTteHn. Te no3sonsBaT Aa Ce HanpaBAT peauua CbLUECTBEHU

Hay4YHN 00O06BLLEHNS.



Bcnuko kasaHO OO TyK € [oKkasaTencrtBo 3a rofiemMms obem Ha maTepuana,
obpaboTeH 1 geTannHo onncaH ot AHgpesiH feoprnes, KOETO MM JaBa OCHOBaHWE Aa
AaM BMCOKa OLIeHKa Ha YMeHUsTa Ha aBTopa Aa pasrnexzaa nosiyyeHute pesynratn B
KOHTEKCTa Ha W3BECTHUTE aKkTM OT nuTepaTypata U ga OTKpMBa MNPUYMHHO-

CNEeACTBEHUTE BPb3KM MEXIy U3cneasaHUTe napameTpu.
Haii-BaxkHuTe pesyntaTi oT pa3paboTeHaTa AncepTaLuuoHHa Tesa ca CriegHuUTe:

e YCTaHOBEHO €, 4Ye Bb3pacTTa oOKa3Ba 3HAaYMMO BIUAHUWE BbBPXY
BMCKO30€eNlaCTUMHUTEe XapaKTepPUCTUKM Ha aopTHaTa CTeHa, kaTo ce
HaGnioaaBaT NPOMEHV B apTepuanHaTa TBbPAOCT U MEXaHUYHUSI OTrOBOpP Ha

CbAoBaTa TbKaH .

e [lokasaHo e, ye MeNnaTOHNHOBUSAT aeduumnt Mmoaudmnumpa
OMomMexaHM4YHMTEe CBOWMCTBA Ha aopTarta, Kato BOAW OO0 MNOHWXKEeHUE Ha
apTepuanHaTta TBbPAOCT M NPOMEHN B cOBCTBEHATa YeCTOTa Npu onpeaeneHn
Bb3pacTOBU rPynu, KakTo M OO0 pasnuyHa peakuus npu dapMakonormyHo

Bb3aencTeme .

o [lokasaHo e, 4e dpeHTaHUN nNposiBABa OVPEKTEeH eHOOoTeNl-He3aBUCUM
Basopernakcupaly eqekT, KOMTO BEPOSITHO Ce peanuavpa Ype3 HeonvouaeH
MEXaHN3bM, KaTo edeKTbT € Mo-u3paseH MNpu Mo-Mnaau ekcnepyuMeHTarnHu

XUBOTHU .

e YCTaHOBEHO e, ye Tpamagon oKa3Ba BNUsAiHWe BbpXY
BMCKO30€eNlaCTU4MHUTE XapaKTepUCTUKM Ha aopTtarta, kato edekTbT My e
3aBMCUM OT KOHLIEHTpauusiTa, Bb3pacTTa U MenaToOHMHOBUSI CTaTyc, KaTo ce

npeanonara ydyactme Ha onmonaeH MexXaHn3bMm .

Pesyntatute ca  MHTepnpeTupaHuM  KPUTMYHO U CbMOCTABEHM  CbC
CblUEeCTByBalLUMTE NMTEepaTypHU [OaHHW, KOeTO CBMAETesNcTBa 3a YMEHMEeTo Ha
AOKTOpaHTa Aa aHanuaupa n obobliaBa Hay4yHa nHopmMauus. HanpaseHuTe nssoau
ca NOrM4YyHO crieacTBMe OT NonyvYeHuTe pe3ynTaTt U OTroBapsT Ha NOCTaBeHUTe Lenu

N 3agaun.

HayyHuTe npuHOCK Ha AMcepTauMOHHMS Tpya MoraT Aa 6GbaaTt onpederieHn KaTto

OpUrnMHanHn n 3Ha4nMmn. Te ce n3pasdaBart B.



e pa3KkpmBaHe Ha HOBWU acCnektn OT AUPEKTHOTO AencTBne Ha onuounaHuTe

aHanreTuun Bbpxy CbagoBaTta CTEHAa,

e WN3ACHdABaAaHE Ha poJfiATa Ha Bb3pactta M MeJlaTOHMHOBUA Ll,erVILI,I/IT KaTo

MoZynaTopu Ha CbAOBWsI OTFOBOP;

e paswunpsdaBaHe Ha 3HaHUATAa OTHOCHO MexXaHn3amMmumTe, onpepenawmn

BMCKO30€e1acTUYHUTE CBOMCTBA Ha apTtepuunte.

I'IpaKqueCKaTa 3HA4YMMOCT Ha un3csiegBaHEeTO Ce CBbp3Ba C Bb3MOXHOCTTaA 3a
onTmMninpaHe Ha TepaneBTUYHUA noAaxoa Npu npunoXxeHue Ha onnoumaHu
aHanreTuun, ocobeHo npun nadneHTn B HanpegdHala Bb3pacT WM C HapylleH
MenaToHuHOB 6anaHc, ¢ ornen nosBuLlaBaHe Ha e(*)eKTVIBHOCTTa n 6e3onacHocTTa Ha

Jle4yeHuneTo.

6. MYBNUKALUM U OOKNAOBAHUA NO TEMATA HA AUCEPTALUUOHHUA TPYQ

CbobpasHo 3akoHa 3a pa3BuTME Ha HaydHus cbCcTaB B Penybnuka Bvnrapus,
lMpaBunHuka 3a HeroBoTO npunoxeHne wn [lpaBunHnka Ha WHcTUTyTa Mo
HeBpoOuomnorms, 3a 3awuta Ha AucepTauuoHeH Tpya B NpodecuMoHanHo
Hanpasnenve 7.1. ,MeanuuHa“ ca Heobxoanmn MUHUMYM 30 TOYKW, MONYYEHU OT
rpyna nokasatenu ot 5 go 9. o Temata Ha AMCepTaUMOHHUS TpyL ca U3Nesnu ot
neyat TpU HaydHu nybnukaumm, OT KOWUTO [OKTOpaHTa nosfyvaBa 45 TOYkM U
HaaXBbpNa MMHMMAanNHUTE U3UCKBaAHWA 3a 3aluTa Ha guceptaums. 3acnyxasa ga ce
otbenexun dakrta, Ye B ABe OT nybnukauuute no guceprtaumoHHus Tpya (67 %),
AHgpesH leoprneB e nbpBu aBTOp. [JOKTKOPAHTBHT UMa YETMPU Y4acCTUS Ha Hay4YHU
dopymn B 4yxbuHa u Tpu npeactaBaHus Ha opymun B Bbnrapus Ha pesynrtatw,
nonyyeHn npu paspaboTBaHETO Ha AUCEPTaAUMOHHUA Tpyd, KOEeTO Mnokasea, 4e
AHgpesH 'eoprneB e npngobun ymeHnsa ga npencraesa paborara cu nped HayyHaTta
0OLLHOCT, a TOBa € CbLUeCTBEHA YacT OT oby4yeHMeTo No Bpeme Ha pa3paboTBaHETO

Ha OOKTOpCKa Anceptauns.

7. JINYHO YYACTUE HA OKTOPAHTA

Maructbp-dapmaueBt AHOpesH [eopryMeB nNMYHO y4vacTBa B MNPOBEOEHOTO

nscnegsaHe. NprHocuTe Ha AMCepTaUMOHHUSA TPyA, OTOEens3aHu OT JOKTOpaHTa, ca



Heroso Aero, nojiydeHn C noakpenarta u CbENCTBMETO Ha Hay4YHUA pbKOBOAUTEN

poueHT Mapua AHTOHOBaA.

8. ABTOPE®EPAT

ABTOpedepaTbT € HanucaH Ha 59 ctaHgapTHWU CTpaHMUM U CbOTBETCTBaA Ha
CbAbpXaHueTo Ha auceptaumsaTta. OT aBTopedepaTa Moxe fa ce gobue MHOro
nobpa npegcrtaBa 3a HanpaBeHOTO Hay4yHO u3cneaBaHe. 3a NecHOTO Bb3npuemaHe
Ha pesyntatuTe OT Yntatens gonpuHaca 6oratoTo oHarnegsBaHe Ha aBTopedeparta
c 49 durypn n 10 Tabnuumn. B aBTopedeparta ca BKMAOYEHM LenTa M 3agadnte Ha
NpoyyYyBaHETO, BCUYKM OCHOBHW 3a AUCEPTALMOHHUA Tpya pes3yntatm U TAXHOTO
obcbxaaHe, m3BoauTe M npuHocute. B 3aknouyeHne aBTopedepaTbT M3MbIIHABA
OCHOBHaTa CU (PYHKUMA — Aa NpeactaBu CUHTE3MPaHO, HO JOCTaTbYyHO MoApoBHO
Hay4YHUS 3aMUCDBS1, eKCrepuMeHTanHUa noaxo4 W nonydeHuTe pesynTtaTtu, 6e3 aa

HaBnM3a B NPEKOMEPHN AeTalnn, XxapakTepHU 3a MbIHUSA TEKCT Ha AucepTaumsTa.

9. KPUTUYHU 3ABENEXKU N NPENOPBKN

KputnyHn  Genexkn kbMm  AHgpesH [eoprmeB Hamam. [lonyyeHuTe
eKcnepuMeHTanHM gaHHM ca MHOrobporHM 1 3Ha4YeHNeTO UM TembpBa e HapacTea.
Mpenopbkata Mn e Te ga O6bgat 000O6LWEHN B HAyyYyHU CTaTUM U M3NPATEHU 3a
nybnvkyBaHe B CnucaHMsi C BUCOK MMMAKT-paKTOp, 3alloTO 3acfyxasaT ga crtaHar
AOCTBbMHM 3a MexayHapogHaTta HaydHa obuwHocT. Cbwo Taka eguH obobuiaBaly
npuHOC, KoMTO pAda obeavHn Bb3pacTTa, MenaTtoHuMHA, (apMaKkoNoOrmyHOTO
Bb34ENCTBME W MEXaHU4HUTe CcBoWcTBa ©Ou Oun  [OOCTOEH 3aBbpllek Ha

ancepTtaunoHHaTa Te3a.

3AKIIOYEHUE

B 3aknoueHne, oucepTaumMOHHUAT Tpyad NpeacTaBnsiBa cCaMOCTOSATENTHO Hay4YHO
nscneaBaHe C SICHO opMynupaHu LUenu, agekBaTHa MeTodOoNIoMMs U 3HaYUMMU
pesyntati, KOMTO OOMpuHAcAT 3a pasBUTMETO Ha dapmakornorusita M cbaosaTa
OnomexaHnka W MMaT MpaKTU4Yecka Haco4YeHOCT KbM nogobpsiBaHe Ha

TepaneBTUYHUTE Noaxoan B KIMMHMYHaATa MeaunLlnHa.



AvcepTaunmoHHMAT  Tpya nokasBa, 4e AHapesH [eoprmeB nputexasa
3a4bnboYeHNn 3HaHWS M nNpodecuMoHarHM YMEHWs Mo HayyHaTa creuuanHocT
,<Papmakonornsa“, kato AOeMOHCTpUpa KayecTBa W YMEHUs 3a CaMOCTOSATESNHO
npoBexaaHe Ha HayyHO wu3creaBaHe. PaspaboteHaTa aucepTauMoOHHa Tesa e
aKTyanHa Kakto BbB (yHOAMeHTaneH, Taka CblOo B KIWMHUYEH acrnekT
(aHecTesunonorna, Kapanororus, repoHTosorns).

AncepTaunoHHNAT TpyA KaTo uano e gobpe samucneH, MeToauyHo oboCcHOBaH,
Npeun3Ho MU3MbIIHEH N HAMbIHO OTroBaps, a B HAKOW acneKkTU HaaXBbpILia HayvyHuUTe
n obpasoBaTesilHM KpUTEPUN 3a SOKTOPCKA CTeNeH, 3anerHanu B 3akoHa 3a pasButme
Ha akagemMmyHus cbcTaB B Penybnuka bubnrapus, [NpaBunHuKa 3a HEroBoOTO
NPUNOXEHNE N BbTPELLHMS NPaBUMNHUK Ha VIHCTUTYTa no HeBpobuonornsa-bAH.

MpeoBug ropemsnoXeHoTo, [fJaBaM CBoATa MNOSIOXKUTENHa OueHka 3a
NpoBeOeHOTO Hay4yHO wu3cregBaHe, nNpeacTaBeHO OT peleH3paHuTe no-rope
auceptaunoHeH Tpyad, asTopedpepart, nocturHatu pesyntatm U fMpuHOCUM U C
ybeneHOoCT npenopbyBaM Ha nNoyMTaeMmuTe YneHoBe Ha Hay4yHOTO Xypu ga rnacysaTt
c ,JA” 3a npucbxpoaHe Ha oOpasoBatenHata M HaydHa cTeneH ,JlokTop” Ha
Marnctop-tbapmaueBT AHOpedaH [eoprmeB B [lpodecnoHanHo HanpasneHune

7.1."MegnuuHa", Hay4yHa cneuunanHocTt "®apmakonorus”.

29 anpun 2026 T.

PeueH3eHT:

Mpod. o-p Penn KandouH
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REVIEW

by Prof. Dr. Reni Emil Kalfin, Head of Department “Biological Effects of Natural and Synthetic

Substances” at the Institute of Neurobiology, Bulgarian Academy of Sciences

on the dissertation thesis for the award of the Educational and Scientific Degree “Doctor”

Professional Field 7.1. “Medicine”
Doctoral Programme “Pharmacology”
Author: Master of Pharmacy Andreyan Georgiev

Topic: “In vitro effects of opioid analgesics on the visco-elastic characteristics of the
aortic wall in rats under conditions of aging and melatonin deficiency”

Supervisor: Assoc. Prof. Maria Antonova, PhD

Scientific Consultant: Prof. Rositsa Zamfirova, PhD

1. BRIEF BIOGRAPHICAL DATA OF THE DOCTORAL CANDIDATE

Andreyan Georgiev Georgiev was born on May 11, 1989, in the city of Ruse.
He acquired the educational and qualification degree “Master”’ in the specialty
“Pharmacy” in 2013 from the Medical University — Sofia with a very good remarks.
After completing his higher education, Andreyan worked in pharmaceutical
manufacturing consequently at Balkanpharma-Troyan and Sopharma-Sofia, and
since 2021 and up to the present, he has been working as a pharmacist at the
company Health Technology Assessment (HTA Ltd.) in the city of Sofia. Andreyan’s
CV demonstrates a close connection of the candidate with pharmaceutical practice.

Following a successful competition, Andreyan Georgiev was enrolled in part-
time doctoral studies in “Pharmacology” at the Institute of Neurobiology (INB) — BAS.
By order of the Director of INB dated 20.10.2023, he was discharged with the right to

defense.

2. RELEVANCE OF THE TOPIC

The dissertation thesis of Master of Pharmacy Andreyan Georgiev is
dedicated to an important issue in contemporary medico-biological sciences — the
study of the influence of opioid analgesics on the visco-elastic properties of the aortic

wall under conditions of aging and melatonin deficiency.
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The topic is interdisciplinary, combining biomechanics, pharmacology, and
neuroendocrinology. Modern clinical practice widely uses opioid analgesics, including
in surgical interventions, in elderly patients and in patients with accompanying
endocrine or metabolic disorders. In parallel, aging of the vascular wall and reduced
melatonin secretion are proven risk factors for vascular dysfunction. In this context,
clarifying the direct in vitro effects of fentanyl and tramadol on aortic visco-elasticity is
of significant importance both for fundamental science and for optimizing therapeutic
strategies. Everything stated so far makes the topic of the dissertation thesis relevant
from both scientific and applied-scientific perspectives and justifies the need for the

conducted research.

3. KNOWLEDGE OF THE PROBLEM

From the extensive literature review conducted, it is evident that Andreyan
Georgiev is excellently familiar with the state of the research problem addressed in
his dissertation thesis. The literature review is systematically structured into four main
sections, and this structure clearly reflects the conceptual framework of the literature
analysis, namely: biomechanics of the aorta — regulatory factors — pharmacological
influence — experimental model.

In the first section of the review, the doctoral candidate presents the anatomy,
histology, visco-elastic properties, and pathological changes of the aorta. Further on,
Andreyan very well describes the importance of melatonin for arterial homeostasis
and pathology, as well as the influence of opioids on arteries. The fourth section of
the literature review is dedicated to the use of rat aorta as a model for the studies.
Andreyan provides excellent motivation regarding the adequacy of the experimental
model used, explains why the rat is the preferred laboratory model, the morphological
and functional similarities with the human aorta, and the advantages of the in vitro
approach.

In conclusion, | can state that the rat aorta is a suitable experimental model for
studying vasoconstriction and vasodilation, assessment of endothelium-dependent

and endothelium-independent reactions, and analysis of elastic properties.



The literature review is up-to-date and indicates an author with solid
knowledge who clearly understands what has been done so far and the future
perspectives. Overall, the literature review demonstrates in-depth knowledge of the
scientific literature and the scientific problems related to the developed thesis. A
certain imbalance is observed in the literature review, with the first part (structure and
biomechanics of the aorta) being presented in significantly more detail than the
others. This is understandable in relation to the aim and objectives of the dissertation
thesis. A certain weakness of the literature review is that the text is predominantly
descriptive rather than analytical. | recommend adding summaries at the end of each
chapter of the literature review, for example: “From the presented data, it can be
concluded that...”; “Despite the accumulated evidence, the question of... remains
unclear.” At the end of the literature review, Andreyan has added a brief analysis
regarding the limitations of the methods used.

In conclusion, the literature review demonstrates a high level of theoretical

preparation by the doctoral candidate.

4. RESEARCH METHODOLOGY

The section “Materials and Methods” is key to assessing the scientific validity,
reproducibility, and methodological reliability of the dissertation thesis. Here, | must
note that Andreyan Georgiev has demonstrated his skills in working with isolated
aortic preparations, acquired under the guidance of his supervisor. Healthy male
Wistar rats were used as experimental animals, divided into three age groups — 3-
month-old (young, sexually mature), 14-month-old (adult), and 18-month-old (old)
rats. Each age group of rats was further divided into two subgroups according to the
type of surgical procedure performed: sham-operated (sham group) and
pinealectomized rats (pin group).

The positive aspects of the experimental design are the clearly defined age
groups, the presence of a model of melatonin deficiency, and the comparative

design.



5. CHARACTERISTICS OF THE DISSERTATION THESIS, OBTAINED RESULTS
AND CONTRIBUTIONS

Overall, the dissertation thesis is very well written and richly illustrated with 63
figures and 23 tables. A total of 341 authors are cited in Latin script. One of the
strongest aspects of the work is that it builds upon classical contractile analysis by
including mechanical parameters and evaluating structural-functional characteristics.

All experimental data included in the dissertation thesis were obtained at the
Institute of Neurobiology, Bulgarian Academy of Sciences. The experimental data in
the dissertation are numerous and their significance will only increase in the future.

The results of the developed dissertation thesis could contribute to improving
the therapeutic choice of opioid analgesics and their dosing in order to reduce the
undesirable effects on the cardiovascular system at physiological plasma melatonin
levels, under conditions of melatonin deficiency, as well as depending on the age of
the patients.

The aim and objectives of the study are clearly formulated and correspond to
the stated scientific problem. The experimental approach used is modern and
methodologically sound, including in vitro models with isolated aortic preparations
from rats, which allow the elimination of neurohumoral influences and a precise
assessment of the direct effects of the studied substances on the vascular wall. The
approach includes the study of different age groups, as well as modeling of melatonin
deficiency through pinealectomy, which contributes to a high degree of reliability and
interpretability of the results.

The obtained experimental results are thoroughly analyzed and statistically
processed. They allow for a number of significant scientific generalizations.

Everything stated so far is evidence of the large volume of material processed
and described in detail by Andreyan Georgiev, which gives me reason to give a high
evaluation of the author’s ability to consider the obtained results in the context of
known facts from the literature and to identify cause-and-effect relationships between

the studied parameters.



The most important results from the dissertation thesis are the following:

« It has been established that age has a significant influence on the visco-elastic
characteristics of the aortic wall, with observed changes in arterial stiffness

and the mechanical response of the vascular tissue.

e It has been proven that melatonin deficiency modifies the biomechanical
properties of the aorta, leading to a decrease in arterial stiffness and changes
in natural frequency in certain age groups, as well as to a different reaction

under pharmacological influence.

o It has been shown that fentanyl exhibits a direct endothelium-independent
vasorelaxant effect, which is probably realized through a non-opioid
mechanism, and the effect is more pronounced in younger experimental

animals.

o It has been established that tramadol affects the visco-elastic characteristics
of the aorta, with its effect being dependent on concentration, age, and

melatonin status, suggesting the involvement of an opioid mechanism.

The results are interpreted critically and compared with existing literature data,
which testifies to the doctoral candidate’s ability to analyze and summarize scientific
information. The conclusions drawn are a logical consequence of the obtained results

and correspond to the set aims and objectives.

The scientific contributions of the dissertation thesis can be defined as original

and significant. They are expressed in:

« revealing new aspects of the direct action of opioid analgesics on the vascular

wall;

o clarifying the role of age and melatonin deficiency as modulators of the

vascular response,

« expanding knowledge regarding the mechanisms determining the visco-elastic

properties of arteries.



The practical significance of the study is related to the possibility of optimizing
the therapeutic approach when using opioid analgesics, especially in elderly patients
or in patients with disturbed melatonin balance, with a view to increasing the

effectiveness and safety of treatment.

6. PUBLICATIONS AND PRESENTATIONS ON THE TOPIC OF THE
DISSERTATION THESIS

In accordance with the Law on the Development of the Academic Staff in the
Republic of Bulgaria, its Implementing Regulations, and the Regulations of the
Institute of Neurobiology, the defense of a dissertation thesis in professional field 7.1.
“Medicine” requires a minimum of 30 points obtained from the group of indicators
from 5 to 9. On the topic of the dissertation thesis, three scientific publications have
been published, from which the doctoral candidate receives 45 points and exceeds
the minimum requirements for dissertation defense. It is worth noting that in two of
the publications on the dissertation thesis (67%), Andreyan Georgiev is the first
author. The doctoral candidate has four participations in scientific forums abroad and
three presentations at forums in Bulgaria of the results obtained during the
development of the dissertation thesis. This shows that Andreyan Georgiev has
acquired the skills to present his work to the scientific community, which is an

essential part of the training during the development of a doctoral dissertation.

7. PERSONAL CONTRIBUTION OF THE DOCTORAL CANDIDATE

Master of Pharmacy Andreyan Georgiev personally participated in the
conducted research. The contributions of the dissertation thesis noted by the doctoral
candidate are his own work, achieved with the support and assistance of his scientific

supervisor, Assoc. Prof. Maria Antonova.

8. THESIS ABSTRACT

The abstract of the dissertation thesis is written on 59 standard pages and
corresponds to the content of the dissertation. From the abstract, one can gain a very

good idea of the conducted scientific research. The rich illustration of the abstract



with 49 figures and 10 tables contributes to the easy perception of the results by the
reader. The abstract includes the aim and objectives of the study, all the main results
of the dissertation thesis and their discussion, the conclusions, and the contributions.
In conclusion, the abstract fulfills its main function — to present in a synthesized but
sufficiently detailed manner the scientific concept, the experimental approach, and
the obtained results, without going into excessive details characteristic of the full text

of the dissertation.

9. CRITICAL REMARKS AND RECOMMENDATIONS

| have no critical remarks towards Andreyan Georgiev. The obtained
experimental data are numerous and their significance will only increase in the future.
My recommendation is that they be summarized in scientific articles and submitted
for publication in journals with a high impact factor, as they deserve to become
accessible to the international scientific community. Also, one summarizing
contribution that would combine age, melatonin, pharmacological influence, and

mechanical properties would be a worthy conclusion to the dissertation thesis.

CONCLUSION

In conclusion, the dissertation thesis represents an independent scientific
study with clearly formulated aims, adequate methodology, and significant results
that contribute to the development of pharmacology and vascular biomechanics and
have a practical orientation towards improving therapeutic approaches in clinical
medicine.

The dissertation thesis shows that Andreyan Georgiev possesses in-depth
knowledge and professional skills in the scientific specialty “Pharmacology”,
demonstrating qualities and abilities for independent conduct of scientific research.
The developed dissertation thesis is relevant both in the fundamental and in the
clinical aspect (anesthesiology, cardiology, gerontology).

The dissertation thesis as a whole is well conceived, methodologically
substantiated, precisely executed, and fully meets, and in some aspects exceeds, the

scientific and educational criteria for a doctoral degree set out in the Law on the



Development of the Academic Staff in the Republic of Bulgaria, its Implementing
Regulations, and the internal regulations of the Institute of Neurobiology — BAS.

In view of the above, | give my positive assessment of the conducted scientific
research presented by the reviewed dissertation thesis, abstract, achieved results,
contributions, and | confidently recommend to the honorable members of the
Scientific Jury to vote with “YES” for the award of the Educational and Scientific
Degree “Doctor” to Master of Pharmacy Andreyan Georgiev in Professional Field 7.1.

“Medicine”, scientific specialty “Pharmacology”.
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