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W30paH 3a 4ieH Ha HAYYHOTO XKYPH

OtHocHo: JlucepranioHeH TpyJ 3a MPUCHXKIAaHE HAa HaydHa U 0Opa3oBaTelHa CTENEH
,JIOKTOp“, TpEeICTaBeH OT jJoKkTopaHTta n-p [ecuciaBa MapuHoBa MapuHOBa Ha Tema
, I [pOyYBaHe EKCIpECUsITa Ha MOJyUYeHUTE 4Upe3 anrepHaTuBHuA crutaiicuar ”PHK Bapuantn
Ha XOJIMHALETWITpaHC(epa3ara B CHTEpalHaTa HEepBHA CHCTEMa Ha MHIIKA" C HaydeH
pbroBouTen noil. A-p Credan Benenmuor Tpudonos, am.

OO0u10 npeacTaBsiHe HA NPOLEAYPATA M JOKTOPAHTA

Coc 3amoBenq Ne 4059/28.10.2025 r. na Pexktopa Ha MeAWIIMHCKHA YHUBEPCHTET —
[TneBen (MY — IlieBeH) cbM ompezieneH 3a wieH Ha HaydHo sxypH 3a MpHUCHKIaHE Ha HaydHA
1 oOpa3oBareiHa CTeTeH ,,JJOKTOp* B 00JIacT Ha BUCIIETO oOpa3oBaHHe 7. 3apaBeorna3BaHe U
copT B mnpodecuoHanHo HampapieHue 7.1 MeaunuHa, HaydyHa CHEIUATHOCT ,,AHATOMUS,
XUCTOJIOTHSI U IUTOJIOTUA ‘. ABTOp Ha JUCEPTAMOHHUAT Tpyn € n-p Hecucnaa MapuHoBa
MapunoBa, penoBeH noktopanT B Karenpa mo ,,AHaTOMUS, XHCTOJOTHS, LUTOJIOTHS U
ouonorus“, MY — Ilnesen. IlpeacraBeHure MU JOKYMEHTH M MaTepHalld ChOTBETCTBAT Ha
M3UCKBaHMUATA Ha 3aKOHA 3a pa3BUTHE HA aKaJIeMHYHUS CbcTaB B PemyOnuka bwiarapus,
[IpaBunHuka 3a npuiarasero My u [IpaBuiiHMKa 3a pa3BUTHE HA aKaIEeMUYHUS ChcTaB HAa M®D
KbM MY —IIneseH.
HokropanTkara a-p lecucnaBa MapunoBa MapuHoBa, € poaena Ha 08.07.1976 r. 3aBbpuiBa
BuciIeTo cu obpazoBanue BB MY — [lneBen ¢ OKC ,,Maructep — Jlekap® mo meaumuHa
mipe3 2000 r. Ot 2004r. 10 2024 padoTu kato nekap kbM LICMII rp. Kosnonyii. B mepuona ot
2004 r. mo HacrosIMS MOMEHT € mpemnojaBaren KpM Karempa ,,AHATOMHS, XHUCTOJIOTHSA,
nuToNIorus U ouoniorud, MY — IlneBeH. 3amuraBa CeUaIHOCT ,,AHATOMHS, XHUCTOJIOTHUSI U
muTosorus,, pe3 2008 r. Ilpe3 2019r. e 3auncieHa 3a peaoBeH MO JOKTOPCKA MporpaMa
»AHATOMUS, XUCTOJIOTHSI W 1uTonorus™ kpM Kartenapa mo ,,AHaTOMuUs, XHCTOJIOTHS,
ruTonorus u 6uonorus®, MY — Ilnesen. [Ipe3 2024r. e oT4yncieHa OT JOKTOPAHTypa C IPaBo
Ha 3aIlluTa.

AKTyaJTHOCT Ha TemMaTukara EHTepanHaTa HepBHa cHUCTeMa pa3loJIOKEHA B CTEHATa Ha
OpraHHWTe Ha XpaHOCMUJIATEeTHATa CUCTEMa KOHTPOIUpPA pa3HooOpa3HuTe (YYHKIIMU Ha MECTHO
HUBO, CHIIO TaKa € B KOMYHHUKAILUA C YpEeBHUsSI MUKpoOMOM. Jlucepranusara e nmocBeTeHa Ha
M3CIIEIBAHETO HA XMCTOJOTUYHOTO YCTPOMCTBO Ha cTeHaTa Ha ractpouHTecTHHaHUS (I'UT)



Ha mumku nopona C57BI/6NCrl m ekcrpecusita Ha CIUIACHHT BapHaHTUTE Ha €H3UMa
xonuHauetwiTpancdepasa (ChAT). CepBpeMeHHH MapKepH W3IOJI3BAaHM 32 BH3YalH3HpaHE Ha
XOJIMHEPTUYHHUTE CTPYKTYPH ca UMEHHO ciutaiicuur Bapuantute Ha uPHK 3a ChAT, xouto ce
TPAHCKPUOUPAT OT reHa, KOAMpAILl CUHTe3aTa Ha eH3uMa. [IpoyuBaHeToO Ha Te3u BapuaHTH Ou
JOIIPUHECIIO 3a MO-100pOoTO pa3zbupaHe Ha (U3UOJIOIMUYHHUTE U MATOJOTUYHU ChCTOSHHS Ha
XOJIMHEPTUYHUTE HEBPOHM B CHTEpaliHaTa HEpBHA cUcTeMa. Temara € akTyalHa U UMa
MPAaKTUYECKO MPUIIOKEHHUE B cepaTa Ha MEAULMHCKA MTPAKTHKA.

Ilo3naBane Ha mpodJiema. BbBeneHnero, mpeacTaBs OCHOBHM CBEJCHMS 3a EHTEpaHaTa
HepBHa cucTema. Haii-uecTo W3MOJI3BAHUAT HEBPOMEIHATOP OT EHTEPATHUTE HEBPOHU €
anetmwixonud (Ach). ABTopkara omucBa JetaitmHo OnocuHTe3ata Ha ACh Kato Hal-yecTo
U3I0J13BaH MapKep 3a BU3yaJM3allls Ha XOJMHEeprHyHUTe HeBpoHH. I[locoueHa e possita Ha
crtaiicunr Bapuantute Ha UPHK, xouTto ce TpaHckpuOupar oT reHa KoJaupall CUHTE3aTa Ha
ChAT karo chBpeMEHHH MapKepu 3a OIICHKA ChCTOSIHUETO Ha HeBpoHHTE. IIpencraBeHuTe
OCHOBHH CBEJICHHS BHB BBHBEJCHHUETO OTTOBAPAT HA CHBPEMEHHUTE HAYYHH MPOYUYBAHHS IO
Temata. TBOPUECKOTO H3MOJ3BaHE HA IUTHUPAHUS JIUTEPATYpeH MaTepuall IMOKa3BaT MHOTO
n0o0po IO03HaBaHE Ha CbHCTOSHUETO Ha IMpobiema, pasrielaH B Juceprauusita oOT
JOKTOPaHTKATA.

XapakTepucTHKA W OlleHKAa HA JHCePTALMOHHUAT TPYA M mpuHocute. [IpencraBeHusT
JMCEPTALMOHEH TPYA € CTPYKTYpPUpaH CIHOpe] OOIIONPHETUTE W3UCKBAHUS — BbBEJACHUE,
auTepatypeH o030p, el M 3aJayd, MaTepuald W METOAM, pe3yiTaTH, OOCHKIaHE Ha
pesyaratute U u3Boau. llpeacraBen e Ha 126 cranpapTHn crpaHunm. OHarjaensBaHeTO Ha
pabotara BKiItouBa 5 Tadauum u 33 purypu B Tekcta Ha auceprauusaTa. Lutupanu ca 270
JIMTePATYPHHM M3TOYHHMKA HA JIATHHHIA.

JlutepaTypHuAT 0030p TpaBU IMperjel Ha CTPYKTypaTa W OpraHH3alMATa Ha CHTepaHaTa
HEpBHA CHCTEMa, OCHOBHUTE BHUJIOBE HEBPOHU B HEHHMS CHCTaB M HAN-YECTO W3IOJI3BAHUTE
HEBpoMeauaTopu. BHUMAaTENHO € omnMcaHa opraHu3alusaTa Ha T'eHa, KOJUpal] CUHTe3aTa Ha
OCHOBHHSI HEBPOMEIHATOP, KOWTO € U3MOJI3BaH OT CHTEPATHUTE HEBPOHU B Jnieto Ha ChAT.
Onucana e pojsiTa Ha alTEpPHATUBHMS CIUIAWCMHI B TeHHaTa ekcrpecus Ha HMBO PHK.
ITocousar ce cmaiicunr Bapuanture Ha UPHK, kouTo ce TpaHCKkpuOHMpaT OT MHILIMS I'eH 3a
ChAT.

LesaTa u 3axa4uTe B JOKTOPCKUS TPY/I ca JePUHUPAHU aIeKBATHO U KOMIIETEHTHO.
MartepuanbT Ha U3CJIEIBAHETO € JOCTaThYeH Karo o0eM, NpaBUJIHO MOJOpaH,
JOKYMEHTUPAaH W PETUCTPUPAH, KOETO TapaHTHpa JJOCTOBEPHOCT Ha pe3yinTaTuTe. 3a
pearm3upaHe Ha MOCTABEHHUTE LENW W 33/Ia4M Ca M3IOJI3BAHM €KCTIEPUMEHTAIHU MUIIKH OT
MBXKH mon oT mopona C57BI/6NCrl na BB3pact mexay 9 u 11 ceamuma. Bewuku
eKCIEpPUMEHTH ca MPOBEJCHU CHITIACHO M3UCKBAHUATA HAa OBITapCKOTO 3aKOHOJATEJICTBO 3a
3alIMTa ¥ XyMaHHO OTHOUICHHWE KbM ONUTHUTE KMBOTHU U C pa3pelleHue Ha HallMOHAJIHATa
BeTepUHApHO-MeauIMHCKa ciyxk0a kbM BABX (cTanoBume Ne 299/ 13.03.2024).

MeToaunka Ha u3cjeaBaHeTo. J[OKTOpaHTKaTa € U3M0JI3Bajla METO/IU AOCTaThUHU U HAICKHH
3a MMOCTUraHe Ha MocTaBeHaTa 1ei. M3paboTeHu ca CBETIIMHHO-MHMKPOCKOIICKU MpPEnpaTH 1o
aJieKBaTHa XHCTOJIOTUYHA METOJAMKa, II03BOJISIBAIlla JEMOHCTpPUpAaHE Ha EHTEpaIHUTE
cruietenus o xona Ha I'MT. HanpaBen e auszaiiH Ha mpaliMepHH JIBOMKM HACOYEHU KbM
MPOYyYBaHHUTE CIUTAWCUHT BapuaHTu Ha enzuma ChAT. Cb3maaeHu ca MaTpHII U3IOJI3BaHU B
PCR peakiuu 3a TectBane Ha de NOVO ch3maaeHure mpaiimepu. OT M30IMpaHaTa TOTAIHA



PHK e u3Bbpiien cunte3 Ha komruieMentapHa JJHK, ¢ xoaro e nposenen xonuuectBen PCR
10 YTBBPJEH NPOTOKOJ. CTaTUCTUYECKUTE METOJMU ca MOAXOJAIO MOAOPaHU M TOCTaThYHO
nH(OpPMATHUBHH.
Pe3yararu n o6cbxaane. [lomyyenure pesynraTu ca 3a1b1004€HO aHAJIU3UPAHHU U HATJIETHO
J€MOHCTPUPAHH B IIPEJCTaBEHaTa JOKyMEHTalMs. SICHO ca IpeacTaBeHW MHUEHTEPATHUTE U
CyOMYKO3HU TaHIMiHU cruieTenus B opranute Ha [UT. B xo1a Ha npoBeneHUs] rTeHETUYEH
aHaJ M3 JIOKTOpaHTKara ycrtaHoBsiBa ekcrpecus Ha M, CChAT u pChAT BBB BcHUKH
NPOYYEeHHU OpraHu. B ChOTBETCTBHE C JaHHUTE B JIMTEpaTypara pe3yiTaTHUTE MOTBbP)KIaBAT
JOMHHHUPAILOTO NpUCHCTBUE HA M crutaiicuHr BapuaHTa, onucad B cTpykTypu Ha [THC npu
Ipu3ayd, KOETO MOJKpens XWIloTe3aTa 3a IPUIIOKPUBAEMOCT MEXAy LEHTpalHaTa u
eHTepalHaTa HepBHa cucrtema. EnHoBpemennoro Hanuume Ha CChAT m pChAT cmaiicuur
BapMaHTUTE MOTBbpXKJaBa KJIIOUOBAaTa pOJsl Ha EHTepajHaTa HEpBHA CcHCTEMa KaTo
peryaaTopHO M KOOPJMHALIMOHHO 3BE€HO Ha HEpBHaTa cuctema. PesynraTure ca MOAIOKEHH
Ha CTaTUCTHYECKH aHAJHM3 M ca MpEACTaBeHH 1oja (Gopmara Ha JocTtaTbueH Opod ¢urypu u
TabIuLu.
N3Boaute ca 1Ba u 060011aBaT BAPHO PE3yJITATHTE OT M3CIEABAHETO.
IIpenenka Ha ny0JuKalUUTe W JUYHUTE NPUHOCHM Ha JokropaHTta. [IpuHocute
MOTBBPKAABAT 3HAYUMOCTTa HA TIPEACTAaBEHHs AucepranuoHeH Tpyna. [locoduenu ca Tpum
OpPUTMHAJIHU [IPUHOCA U TPHU MPUHOCA C MOTBBPIUTENCH XapakTep. OCHOBHUTE pe3ysTaTH ca
nyOJMKYBaHH B TP MyOJauKanuu B pedepupanu u uHaekcupanu B Scopus u Web of Science
crucanus — eana B Journal and Clinical Research u ase B Journal of IMAB, B kouto 1-p
MapunoBa e Bomeny aBtop. Crarusita B Journal of IMAB e ¢ IF -0.2 u uma Ttpu
MEXIYHAPOJAHW LUTHPAHHs, KOETO JIEMOHCTpUpPA aKTyaJIHOCTTa Ha TeMaTHKaTa.
JlokTOpaHTKaTa MMa M 4YeTUPH CHhOOLICHUSI Ha Hay4YHU (POpyMH IO TeMaTa Ha JUCEepTaLusITa,
KaKTO | €IMH peaJM3upaH YHUBEPCUTETCKH MPOEKT MO TeMaTa Ha AUCEPTALMOHHUS TPY/I.
ABTOpedepaTbT € CTPYKTYpHpaH TPABHIHO W OTpas3siBa ChIbPKAHUETO, OCHOBHHUTE
pe3yaTaTu ¥ MPUHOCUTE HA AUCEPTALUOHHUS TPY.

IIpenopbkuTe MM ca 3a ObAEHIO M3MOJI3BAHE HAa MPUHOCUTE U PE3YNTATUTE OT HAyYHOTO
W3CJeBaHE W TIPWIaraHeTo UM B c(epara Ha KIMHUYHATA TpaKTUKa. Pesynrature ot
HACTOSAIIOTO NMPOYYBAHE MOTaT Ja JOMpPHUHECaT 3a pa3pabOTBaHETO HA HOBH JAWATHOCTHYHU
MapKepH W TEePareBTUYHHU MOAXOIH MpH 3a00JIIBaHuUs, CBBP3aHU C HAPYIIEHA XOJIUHEPTHIHA
GbyHKIHS.
3ak/ioueHue. Bp3 0CHOBa Ha M3TI0KEHOTO /10 TYK YOSAUTEITHO AABaM CBOSAITA MOJI0KHTETHA
OLIEHKA 32 MPOBEJICHOTO HAyYHO M3CIIEABAHE B JUCEPTALMOHHUS TPYI, Karo mpejiaraM Ha
yBaxkaeMoTo HayuHo kypu Aa npucbam Ha 1-p JlecucnaBa MapuHoBa MapiHOBa, TOKTOPAaHT
penoBHa Qgopma Ha oOydeHue, oOpa3oBaTelHaTa W HayyHa CTeNeH ,,JJOKTOp* B 001acT Ha
BUCIIETO oOpa3oBaHHe 7. 3apaBeorna3BaHe M CIOPT, MpOodecHOHANTHO HampasieHue. 7.1
MenuiyHa, Hay4Ha CIEUATHOCT ,,AHaTOMHSI, XUCTOJIOTHUS U LIUTOJIOTHA .

Crapa 3aropa, 10.11.2025 r.
H3roreuin cranoBuieTo: Ha ocHoBaHue 4n.59 ot 33114

(mpod. n-p Huxomnait JIlumutpos, 1m)



TO THE CHAIRMAN OF THE SCIENTIFIC JURY,
DETERMINED BY ORDER No. 4059/28.10.2025
OF THE RECTOR OF MU-PLEVEN

OPINION

By Prof. Nikolay Dimitrov Dimitrov, MD, PhD

Head of the Department of Anatomy at the Faculty of Medicine, Trakia University —
Stara Zagora, 11 Armeyska St., 6000 Stara Zagora, Bulgaria

Email: nikolay.dimitrov@trakia-uni.bg

Elected as a member of the scientific jury

Subject: Dissertation for awarding the educational and scientific degree "Doctor of
Philosophy" presented by the doctoral student Dr. Desislava Marinova Marinova on the
topic “Study of the expression of choline acetyltransferase mRNA alternative splicing
isoforms in the mouse enteric nervous system” with scientific supervisor Assoc. Prof.
Stefan Venelinov Trifonov, MD, PhD.

General presentation of the procedure and the doctoral student. By Order No.
4059/28.10.2025 of the Rector of the Medical University — Pleven (MU—-Pleven), | was
appointed as a member of the Scientific Jury for the awarding of the educational and
scientific degree “Doctor of Philosophy” in Higher Education Area 7. Health and Sport,
professional field 7.1 Medicine, scientific specialty “Anatomy, Histology and Cytology.”
The author of the dissertation is Dr. Desislava Marinova Marinova, a full-time doctoral
student at the Department of Anatomy, Histology, Cytology and Biology, MU—Pleven.
The documents and materials submitted to me comply with the requirements of the Law
on the Development of the Academic Staff in the Republic of Bulgaria, its Implementing
Regulations, and the Rules for the Development of the Academic Staff of the Faculty of
Medicine at MU—Pleven.

Dr. Desislava Marinova Marinova was born on 08.07.1976. She graduated from MU-
Pleven in 2000 with a master's degree in specialty "Medicine"”. From 2004 to 2024 she
worked as a physician at the Center for Emergency Medical Care, Kozloduy. From 2004
to the present she has been a lecturer at the Department of Anatomy, Histology, Cytology
and Biology, MU-Pleven. She obtained the specialty “Anatomy, Histology and
Cytology” in 2008. In 2019 she was enrolled as a full-time doctoral student in the
doctoral program ‘“Anatomy, Histology and Cytology” at the same department, MU—
Pleven. In 2024 she was discharged from doctoral enrollment with the right to defend.

Validity of the topic. The enteric nervous system, located in the wall of gastrointestinal
organs, controls diverse functions at the local level and communicates with the gut



microbiome. The dissertation is devoted to the study of the histological structure of the
wall of the gastrointestinal tract (GIT) in C57BI/6NCrl mice and to the expression of
splice variants of the enzyme choline acetyltransferase (ChAT). Contemporary markers
used to visualize cholinergic structures are precisely the splice variants of the mRNA for
ChAT, which are transcribed from the gene encoding the enzyme. Investigating these
variants would contribute to a better understanding of the physiological and pathological
states of cholinergic neurons in the enteric nervous system. The topic is current and has
practical applications in medical practice.

State of the art. The introduction presents essential information about the enteric
nervous system. The most frequently used neurotransmitter released by enteric neurons is
acetylcholine (ACh). The author describes in detail the biosynthesis of ACh and
highlights the role of mMRNA splice variants transcribed from the ChAT gene as modern
markers for assessing the state of cholinergic neurons. The key information presented in
the introduction corresponds to contemporary scientific research. The creative use of the
cited literature demonstrates very good knowledge of the state of the problem addressed
in the dissertation.

Characterization and evaluation of the dissertation work and contributions. The
presented dissertation is structured according to generally accepted requirements—
introduction, literature review, aims and tasks, materials and methods, results, discussion,
and conclusions—and is presented on 126 standard pages. The visualization of the work
includes 5 tables and 33 figures within the text. A total of 270 literature sources in Latin
script are cited. The literature review surveys the structure and organization of the enteric
nervous system, the major neuronal types within it, and the most commonly used
neurotransmitters. The organization of the gene encoding the principal neurotransmitter-
synthesizing enzyme used by enteric neurons, namely ChAT, is carefully described. The
role of alternative splicing in gene expression at the RNA level is outlined, and the splice
variants of the mRNA transcribed from the mouse ChAT gene are presented. The aims
and tasks of the doctoral work are defined adequately and competently. The study
material is sufficient in volume, correctly selected, documented, and registered, which
guarantees the credibility of the results. To achieve the stated aims and tasks, male
C57BI/6NCrl mice aged 9-11 weeks were used. All experiments were conducted in
accordance with Bulgarian legislation on the protection and humane treatment of
experimental animals and with approval from the National Veterinary-Medical Service at
the Bulgarian Food Safety Agency (approval No. 299/13.03.2024).

Methodology of the study. The doctoral student employed methods that are sufficient
and reliable for achieving the stated goal. Histological slides were prepared by an
appropriate light-microscopic protocol enabling demonstration of the enteric plexuses
along the GIT. Primer pairs were designed targeting the investigated splice variants of the
ChAT enzyme. Templates were created and used in PCR reactions to test the de novo



designed primers. From isolated total RNA, complementary DNA was synthesized and
quantitative PCR was performed according to an established protocol. The statistical
methods were appropriately selected and sufficiently informative.

Results and discussion. The results are thoroughly analyzed and clearly presented in the
documentation. The myenteric and submucosal ganglionic plexuses in the GIT organs are
presented clearly. In the genetic analysis, the doctoral student demonstrates expression of
the M, cChAT, and pChAT splice variants in all organs studied. In accordance with the
literature, the results confirm the dominant presence of the M splice variant, described in
CNS structures in rodents, which supports the hypothesis of overlap between the central
and enteric nervous systems. The simultaneous presence of the cChAT and pChAT splice
variants confirms the key regulatory and coordinative role of the enteric nervous system.
The results were subjected to statistical analysis and are presented in a sufficient number
of figures and tables. The conclusions are two in number and correctly summarize the
results of the study.

Assessment of the publications and personal contributions of the doctoral student.
The contributions confirm the significance of the presented dissertation. Three original
contributions and three confirmatory contributions are indicated. The main results are
published in three papers in journals indexed in Scopus and Web of Science—one in
Journal and Clinical Research and two in the Journal of IMAB—in which Dr. Marinova
is the lead author. The article in the Journal of IMAB has an Impact Factor of 0.2 and has
received three international citations, demonstrating the topicality of the research. The
doctoral student also has four conference presentations on the topic of the dissertation
and one completed university project related to the dissertation topic. The dissertation
abstract is properly structured and reflects the content, main results, and contributions of
the dissertation. My recommendations are directed toward future use of the contributions
and results of this research and their application in clinical practice. The present results
may contribute to the development of new diagnostic markers and therapeutic approaches
in diseases associated with impaired cholinergic function.

Conclusion. Based on the above, | give my unequivocally positive assessment of the
scientific research presented in the dissertation and therefore propose to the Honorable
Scientific Jury to confer upon Dr. Desislava Marinova Marinova, full-time doctoral
student, the educational and scientific degree “Doctor of Philosophy” in Higher
Education Area 7. Health and Sport, professional field 7.1 Medicine, scientific specialty
“Anatomy, Histology and Cytology.”

November 10, 2025

Member of the Scientific Jury: Ha ocHoBanue un.59 ot 3311

(Prof. Nikolay Dimitrov Dimitrov, MD, PhD)



