
PEUEH3HS1

OT npocbecop A-p ÅHMHTbP IleTKOB CHBPeB, AM - KaTenpa no aHaTOMHfl VleAHUHHCKH
(baKYJITeT Ha TpaKHäCKH YHHBePCHTe•r, rp. CTapa 3aropa, Ha AHCePTaUHOHeH TPY'A 3a

IIPHA06HBaHeHa HayqHa H 06pa30BaTeJIHa cereneH "AOKTOP" no I-layqHa cneuuaJIHocT
'

'AHaTOMH51, H UHTOJlorHfl" B 06naCT Ha BHCL11e-ro 06pa30BaHHe 7. 3npageona3BaHe
H cnopT H ElanpaBJ1eHHe 7.1. MeAHIAHHa, npenc•raBeH OT A-p AecncJ1aBa
MapHH0Ba MapHH0Ba — acHCTeHT B Ka-renpa "AHaTOMHfl, XHCTOJ101'Hfl, UHTOJIOI*HSI H

6monorHfl" MeÅHUHHCKH YHHBepcHTeT - rp. EIneBeH Ha TeMa:

'IIPOYLIBAHE EICCHPECHSITAI-IA TIOJIYLIEHHTE tlPE3 AJITEPHATHBHHSI
CllJIAViCViHr BAPHAHTM HA B

EHTEPAJIHATA HEPBHA CHCTEMA HA MHUIKA"

CT,rJ1aCHO 3a110BeÅ Ng 4059/28.10.2025 Ha PeKTop Ha MY — rp. I-IneBeH

He06x0A11Mocer OT H3CJ1eABaneTO

TeMaTa Ha AHCePTaUHOHHHS1 npoeKT e aKeryaJIHa, Tbii KaT0 BPb3Ka-ra qepBa-

MHKP06HOM-M03bKe BEI)KHa He caMO 3a 1101UVbP)1caHe Ha HOPMUIHOTO CBCTOSIHne Ha

qepBa"ra, HO H 3a HMYHHaTa (I)YHKUHSI H HeBP011CHXHHHOTO 6J1arononyque Ha

opraHH3bM. EHTepaJIHHTe HeBPOHH V13r10J13Barr pa3JIHLIHH HeBPOMennaTOPH H

HeBPOMonynaTOPH 1<aTO THX aneTHJIXOJIHH e Hai-IIIHPOKO 3acTM1eH H Hrpae

Ba)KHa pojlfl 3a npaBHJIHOTO (l)YHKUHOHHPaHe Ha HepBHaTa CHCTeMa. Toit yqacTBa B

OCHOBHH M03bMHH npouecu: KOHTPOJI Ha ABH)KeHHSITa, Bb36PKAeHV1eTO, CbHS1. Elpouecwr

Ha 06yqeHHerro H naMerra CbLUO ca CBbP3aHH C T03H HeBp0MeÅuarrop.

EH3HMbT xoJIHHaueTHJrrpaHc(bepa3a yqacTBa B 6HOCHHR3a Ha aneTHJIXOJIHH,

KOSITO ce OCbUteCTBSIBa B uwronna3Ma•ra Ha XOJIHHeprHt1HHTe HeBPOHH. T03H eH3HM

qecT0 ce VB110J13Ba 3a BH3yaJIH3HpaHe Ha XOJIHHeprWIHHTe cTpycrypm. CnnaiicHHr

BapmaHTHTe Ha HPHK 3a xoJIHHaueTHJITpaHc(bepa3a,KOHTO ce TpaHCKPH6HpaT OT reHa '3a

T03H eH3HM, ca HOBH MapKepH, H3110J13BaHH 3a BH3yaJIH3HPaHe Ha XOJIHHeP1'Ht1HHTe

CTPYKTYPH.

HacT0%1110T0 H3CJ1eABaHe Ha Ha

reHeTHt-1H0 H MOJIeKYJ1%PHO HHBO e He06XOÄHMO, KaT0 BOAVI no 01103HaBaHe

(l)H3HonorHt1HOTO H narronorHHH0T0 CbCTOSIHHe I-la XOJIHHeprHt1HHTe HeBPOHH

er-1TepaJIHaTa HepBHa CHC"1'eMa, KoeTO e OT 3HaqeHHe He caMO 3a HayKaTa, HO H

Jleqe6HaTa npaKTHKa.

Ha
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AHaJIH3 no Cb1ueCTBO Ha Allcep-ra11H0H11Hf1 TI)YA

AHCePTaUHOHHHSITTPYÅ Ha A-p AecncJ1aBa MapHH0Ba MapHH0Ba e mpenceraBeH

(3aeAH0 C THTYJIHaTa CTPaHHUa H CBAbP)1caHmerro) Ha 126 crraHnapTHH CTPaHHUH.

Vi3110J13BaHa e KJ1acmqecycaTa cxeMa ga Ha AHCePTaUHOHeH 3a OHC

„ÅOKTOP"

B 1'J1aBaTa "JIwreparrypeH 0630p", KOATO 06xBama 27 CTPaHHUH (7-33 CTP.) ca

I-IVfTHPaHH 238 aBTOPH. BCHHKH ca Ha naTHHHUa. Pa3rJ1enaH1d ca, KaKTO CbBPeMeHHH

ny6JIHKaUHH, TaKa H no-cTapH CTaTHH, KoeT0 roBopH 3a 3aÅbJ160qeH0 TT,pceHe Ha

JIHTepaTYPHH H3TOLIHH1-Ud no H'3CJ1eÅBEIHamaTeMa.

B rnaBaTa "l(en, 'Jamaqn n MeerOAHHHH nonxonn" (34-49 CTP.) ca npenc•raBeHH

ÅBe SICHO (bopMYJIHpaHH menu, 3a nocumraHeT0 Ha KOHTO ca (I)opMynupaH H 8 OCHOBHH

3anaLIH.

"Mamepu(lll u MemoDu", He ca npencTaBeHH KaT0 oerneJIHa rnaBa, a ca qac•r OT

BTopa EJIaBa, pa3F10110)KeHa Ha 16 CTPaHHLIH (34-49 CTP.). Floap06H0 ca OllViCaHH

H3r10J13BaHHflT MaTepnaJ1 H IIPHJIO)1CHHTe H3cneAOBaTeJICKH MeTOAH. V13r10J13BaHH ca:

CBeTJIHHHa MHKPOCKOFIHY,

cneuuaJIH3vrpaH cod)Tyep 3a ablaJIH3 H ÅH3aMH Ha nparnmepmPrimer-BLAST;

PCR peaKLIH51Ta 3a TecTBaHe Ha IIPaMMePHVfTeABOiiKW,

PCR Ha H3CJ1eABaHWre CIU1aÜCHHr BapmaHTH, c anapaer qTower3 G

Thermal Cycler (Analytik Jena, Germany);

H3rOTBSIHe Ha cepuiiHH pagpe)1cnaHH51 Ha reHHwre (I)parMeHTH, ugr10J13BaHH 1€aT0

MaTPHUH 3a Ha PCR aHaJIH3 C uejl K0HcTpyupaHe Ha CTaHAaPTHH KPHBH',

H30J1mpaHe Ha PI--IK OT erccnepvnvreHTaJIHH )KHBOTHW,

CHHTe3 Ha KOM11J1eMeHTaPHaAI-IK;

KOJIHHeCTBeH PCR CbC npaVIMepHH ÅBOiiKH H AI-IK OT CTOMax,

ABaHaÅeceeror11DbcTHHK, Elpa3H0, XbJ160HHO H ne6eJ10 qepB0 Ha MHLI_IKW,

CTaTHCTmqeCKH aHaJIH3 - U3BbP11RH e SigmaPlot 1 1 (Systat Software, USA).

BCHLIKH naHHH OT qPCR eKcnepHi'vreHTwre Ha H3CJ1eÅBa1-1HTe crmaiicvmr BapuaHTH

ca npencrraBeHH ICaTO cpeÅHa CTOMHOCT ± CTaHÅapTHa rpe1-LIKa Ha cpeAHaTa OT TPH

ereXHHqeCKH r10BTopeHH51 3a BCeKH opraH merr )KHBOTHH.
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B rnaBaTa "Pe3y,wraT11", pa3V10J10)1CHa Ha 31 CTPaHHUH (50-81 CTP.) ca

mpenc-raBeHH 25 (l)Hrypu, OCHOBaHH Ha 7 Ta6JIHUH H I caMoc-rowreJIHa Ta6JIHUa (N! 5). Te

OTPa3%BaT pe3YJITaTHTe, nocTHFHaTH H3CJ1eABaHe Ha eKcnpecHflTa Ha nonyqeHHTe

qpe3 amePHaTHBHViS1 CWIaVICHHr HPHK BapmaHTH Ha B

eHTepaJIHa-ra I-lepBHa CViCTervra Ha MHIUKa.

rnaBaTa "06Cb',KA'dHe Ha pe3YJITarrwre", e pa3110J10)1ceHa Ha 1 6 CTPaHHUVi (82-

97 CTP.). Flo OTHOmeHne Ha oc06eHOCTHTe B XHCTOJIOFHCIHOTO YCTpoiicTB0 Ha cTeHaTa Ha

XPaHOCMmnaTeJIHHS1 TpaKT Ha MHLIIKH nopona C57Bl/6NCrl e YCTaHOBeHO, qe TSI HMa

06111M cTpyKTypeH 11J1aH, xapaKTepeH 3a TPb6eCTHTeopraHH. YCTaHOB51Ba ce, qe B

cTeHaTa Ha ABZIHaneceeror1PbCTHHKa ca Haj1HHHH cy6MYK03HH bpyHepoBH )1€ne3H caM0 B

rlbl)BHTe 2 mm OT AbJ1)KHHaTa Ha qepB0T0. TOBa r10AKpef151 ny6JIHKYBaHH pe3YJITaTH Ha

Williams H Duckworth OT 2016 ronvma..

C H3r10J13BaHe Ha MeTOÅH1€aTa Swiss roll, BbBeAeHa OT Reilly H Kirsner npe3 1981

1"OAHHa, ce YCTaHOBSIBa, qe 060ÅHOTO qepB0 3anot1Ba 1€aT0 IIPOKCHMU1eH KOJIOH, CJ1eABt1H

OT cpeAHa qacT H AHCTaJ1eH KOJIOH, C xapaKTepHH51 3a MHUIKHTe KbC peKTYM

H aHyc. CbLUHHCKHHT CTOMax ce xapaKTepH3upa C )KR3HCT emmen C LVIJIOTO

pa3H006pawe OT KJ1eTKH, V13rpa)1€naLUH Kapnuat1HHTe,(l)YHAycHMTe H IIHJ10PHHTe xne3H.

B H3Pa60TeHHTe OT nowropaHTa XUCTOJIOI"HHHH npenapaTH ACHO e npenc-raBeH

plexus myentericus (Auerbachi), JIOKaJIU3HPaH BbTpeL1.1HHS1 H BbHLLIHHS1

HaAJ1b)1x-eH cnoü I-la MYCKYJIHaTa 06BHBKa. TOBa nomcpellfl pe3YJITZITHTe Ha Kirov H

KOJIeKTHB OT 2016 1"0ÄHHa. A06pe ce oqep•raBa H plexus submucosus, pa3H0J10)1€eH

JIHrawuæra H MYCKYJIHaTa 06BHBKa. B TOBa cnneTeHHe ce Ha6J110naBaT MajlKH no

pa3Mep raHrJIHH, IIPbCHaTH CbeÅHHHTeJIHOTbKaHHHTe BJ1aKHa Ha cy6MYK03aTa.

Flo OTHOLIRHme Ha (l)YHKUHOHaJIHa opraHH3aUH51 Ha eHTepaJIHaTaHepBHa CHCTeMa

ce nonqepTaBa, qe eHTepaJIHHTe CIU1erreHH51 06pa3YBaT KOIVIr1J1eKCeH HepBeH arlapaT,

KOiiT0 (l)YHKUHOHHPa OTHOCVITeJIHO He3aBHCVIMO OT ueHTpaJIHaera HepBHa CHCTeMa.

MHoro aBTOPH CBbP3BaT (l)YHKUHOHaJIHHTe HapYLIRHH51 B raCTPOHHTeCTHHaJIHHS1 TpaKT

OCBeH C axana3H%, racerponape3a, qpeBHa 06CTPYKIÅH51, 60neCT Ha KPOH H 60neCT Ha

XvrpLL1npyHr, ouxec pa3BwrueTO Ha 60J1eCT Ha AJIL1xaiiMep.

AqeTHJIXOJIHH e OCHOBHHHT Bb36Y)Kna1U MezuaTOP B eHTepaJIHEITa HepBHa

CHCereMa. TOM yqacTBa B KOHTPOJ1a H perynauuwra Ha MHO)KeCTBO (l)H3H0110FHHHH
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npouecu B racerpo-eHTepaJ11-1aTa HepBHa CHCTeMa. OCHOBHWIT eH3HM B 6HOCHHTe3aTa MY

e P'13cneÅBaHeT0 Ha pa3JIHHHHTe CIU1aMCHHr BapuaHTH Ha

HPI-IK, Konnpallla cHHTe3a Ha eH3HMa H TSIXHEITa erccnpecH51 e OT 3HaqeHHe 3a

pa3K1)HBaHeT0 Ha MOJIeKYJ1flPHHTe MexaHH3MH, CBbP3t1HH C Te3H 3a60J1flBaHH51.

reHeTViHHH51T aHaJIH3 Ha xoJIHHaueTHJITpaHc(bepæa r10Ka3Ba, qe T03H eH3HM ce

Konnpa OT eAHH reH, KOMTO I-IPH MHIIIKH BKJ110t1Ba ceneMHaneceT eK30Ha. BT.npeKH, ye

MHLI_IHSIT reH 3a H HeroBwre peryJ1aT01)HH enemmeHTH ca 06eKT

Ha UHTeH3HBHH Hayt1HH V13cneABaHH%, r103HaHHflTa OTHOCHO pa3JIHLIHHTe MOAeJIH Ha

eyccnpecH51 Ha amePHaTViBHHTe CIU1aMCHHr BapmaHTV1 Ha HPHK 3a XOJIHHaqeTHJ1-

TpaHc(bepaga oc"raBaT HellbJIHH H HenocTaTbCIH0npoyqeHH.

I-IaM1-qecT0 H3r10J13BaHHSIT Me-ron 3a OTHOcmrreJIHa KOJIMqeCTBeHa OLIeHKa e AACt

MeTOÅbT, KOMTO ce H3t1HCJISIBa rlPOMeHHTe B eyccnpecwvra MORAY' pa3JIHt1HH

eKcnePHMeHTaJIHH YCJIOBHSI HJIH TbKaHH qpe3 cpaBHwreneH aHaJIH3 Ha UHKJIHHHHTe

nparoBH CTOMHOCTH (Ct) Ha -rapreTHH% H reH. FIPH T03H MeTOA ce

HOPMaJIH3mpaer Ct cT0iiHocrrwre Ha rrapreTHHfl reH cnpmro reH H ce

cpaBHflBEIT ACt CTOiiHOCTHTe CBOTBeTHa KOHTPOJIHa VIP06a. OTHOCHTeJIHOTO

KOJIHqeCTBO Ha eKcnpecH51 ce H3HHCJISIBa qpe3 (bopMYJ1aTa 2A—AACt.

B rnaBa-ra "3aKJ110qenne" (98 CTP.) ce 110COHBa 3HaqeHHe-ro Ha aneTHJIXOJIHHa H

XOJIHHeprHHHaTa cucrrervra B MHO)ICCTBO (l)H3HOJ10rHLIHH npouecH B HOBeUIKHS1

opraHH3bM. OT6eJIS13Ba ce, qe naTOJ101*Ht1HV1 CbCTOSIHHS1, KOUTO ce ÅbJ1>1€arr Ha

xoJIHHreprmqeH H3JIVIL11bK WIH HenocTnr, B MHATO narroreHe3a pom HI-pae

eHTepaJTHaTa HepBHa cucrreMa, CTaBaT ÅOCT%IIHH 3a H reHHa ereparmq.

B rnaBarra "H3BOA11" (99 CTP.) Ha ElbPBO MHCTO ce 110Åqep-raBa 3HaqeHHeT0 Ha

Merrona Swiss roll KaTO OHTVffvraJ1eH r10Åx0Å ga XHCTOJIOI*HLIHO npoyt1BaHe Ha

raCTPOHHTeCTHHaJIHHS1 TPaKT MHUIKa. BbB BTOPWI H3BOA ce IlocoqBa, He

Cb3ÅaneHHTe de novo IlpaViMepHH ABOiäKH 3a OTKPHBaHe Ha CllJ1aMICHHr BapuaHTHTe M,

cChAT H pChAT ycne111H0 asqr1JIH(buuupaT PCR npoÅYKTH c oqaKBaHaTa

ÅbJ1)KHHa. 143BbPL11eHHflTOTHOcmrreJ1eH KOJIMqeCTBeH aHaJIH3 Ha erccnpecusrra Ha Tegu

CIVIaMCHHr BapuaHTH B nocneAOBa•reJIHHTe cerMeHTH Ha raCTPOHHTeCTHHaJIHH51 TpaKT Ha

MHLLIKa He F10Ka3a CTaTHcrrmqeCKH 3HaHHMH pa3JIHKH B HHBt1Ta Ha eyccnpecH51.
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B rnaBa "llpvmocn" (100 CTP.) ca mpenc-raBeHH 3 OPHrHHaJIHH H 5 npHHoca c

FIPHJIO)ICH xapaKTep.

Pa3pa60TeHa e rnaBa „bbnemn HaCOKW1 n nepecneKT11B11" (100 CTP.), B KOSITO ca

(bopyrynmpaHH 6bÅe1UHHayt1HH HaCOKH 3a Ha H3CJ1eÅOBaereJICKaTapa60Ta.

OCbmeCTB}1BaHeTO Ha ere3H HaCOKH 6m AOHPHHeCJ10 3a 110-11bJIHOTO pa36upaHe I-la

nocwrpaHCKPH11UHOHHaTa peryna1_1H51 Ha xoJIHHaueTHJITpaHc(bepa3a H POJ151Ta Ha eH3HMa

B HOPMaJIHama H naT0J101*HLIHa (I)YHKUHSI Ha XOJIHHeprHHHaTa CHI*HaJIH3aUHS1 B

eHTepaJIHarra HepBHa CHCTewra.

B Ha AHCePTaUHOHHHS1 ca FIOCTaBeHVi ÅBe Ilpn,T10xeH11H (102-108

CTP.), KOHTO 11051CH51BaT H3r10J13BaHHTe MeTOAH Ha Vf3CJ1eÅBaHe.

rnaBaTa „bn6.rmorpa(bnq" (109-126 CTP.) 06xBa111a 270 aBTOPH. FIpeACTaBeHH ca

KaKTO HOBH ny6JIHKaUHH, TaKa H no-crrapn, KoeT0 1103BOJ1flBa Aa ce 06XBaHe eAHH roj1SIM

BPervreBH nepvi0A H naBa HO-II"bJIHa mpencrraBa 3a HanpaBeHHTe npe3 roAHHHTe

Vi3cneABaHHS1, H OllHCaHHTe pe3YJrraTH.

3aKJ110qeHne

I-IPH H3CJ1eÅBaHH51Ta BBB BPb3Ka C nmceperaUHOHHHS1erpyn Ha TeMa "IIPOYLIBAHE

ERCIIPECHSITA HA IIOJIYLIEHHTE IIPE3 AJITEPHATHBHHSI CllJIAiiCHHr

BAPMAHTH HA XOJIHHAUETWITPAHC(bEPA3ATA B EHTEPAJIHATA

HEPBHA CHCTEMA HA MHUIKA" A-p AecHCJ1aBa MapHH0Ba MapHH0Ba e

H3110J13Bana CbBpeMeHHVi 06eKTHBHH Hayt1HH MeTOÅH. Pe3YJITaTHTeHMaT He caMO

TeopeTHLIH0, HO H BanCHO npaKTuqecK0 IIPHJIO)1CHHe, CBbP3aHO Cb3naBaHe Ha OCHOBa

ga neqeHme Ha 3a60J151BaHH51 Ha raCTPOHHTeCTHHaJIHH51 TpaKT H HepBHaTa CHCTeMa..

1/13cneÅBaHeT0, nocTaBeHaTa Lien, Å06pe (bopMYJIHpaHHTe ganaqu, 06Cb)1CJtaHeTO H

H3BOÅHTe ÅOKa3BaT, ye KEIHÅHAaTbT IIPHTexaBa 3aÅbJ160qeHH TeopeTHt1HH 3HaHH51, B

CbOTBeTHaTa 06J1aCT, npaKTmqeCKH YMeHH51 H CllOC06HOCT 3a caMOCTowreJIHH Hayt1HH

H3cneÅBaHH51.
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143CJ1eÅBaHeTO npencTaBJ151Ba OPHI*HHaJ1eH H r10TBT»mwreneH HPHHOC B HayKaTa,

KoeTO ce 110TBbP)KÅaBa OT nocoqeHHTe Ha CTPaHHUa 100 TPH H neT npvmoca
C IIPHJIO)ICH xapaKTep H AOKUBa, ye KaHAvmaTT)T npnrre)1€aBa 3aÅbJ160qeHH TeopeTHt1HH

3HaHHfl B CbOTBeTHaTa 06nacT, KaKTO H CllOC06HOCT ga caMOCTOflTeJIHH Hayt1HH

H3CJ1eABaHHfl.

CqvrraM, ye AHCePTaUHOHHHSIT rrpyn npwre>1caBa MHOro qeHHVi KaqecTBa. TOM VIMa

He caMO •reopeTHqeH, HO H Hayt1HO-11PHJIO)KeH xapaKTep, nopaAH KoeT0 MY naBalV1

nonomwreJIHa onemca, H IlpennaraM Ha qneHOBeTe Ha YBaxaeM0T0 Hayt1H0 )KYPH na

acucrreHT B KaTenpaTa nolipucbÅ51T Ha n-p flecncnaBa MapHH0Ba MapHH0Ba

aHaTOMHS1, XHCTOJIOIMH, H ÖHOJIOI'H}I Ha MeÅHUHHCKH YHHBePCHTeT,

(baKYJITeT 110 MeÅH1_1HHa, B rp. FIj1eBeH, HayqHaTa H 06pa30BaTeJIHarra cTeneH "AOKTOP"

CBI'J1aCHO H3HCKBaHHflTa Ha 3aKOHa ga pa3BHTHe-ro Ha arcaneMHt1HHS1 CbCTaB H

ElpaBHJIHHKa 3a MY.

10.1 1.2025F0A
rp. CTapa 3aropa

Vi3rOTBHJ1 peueH3H51Ta:
/IIPO(I). A-p AHMHTbP CHBPeB, AM/
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REVIEW

by Professor Dimitar Petkov Sivrev, MD, PhD — Department of Anatomy, Faculty of

Medicine, Trakia University, Stara Zagora, on a dissertation for the award of the

educational and scientific degree PhD in the scientific specialty "Anatomy, Histology,
and Cytology" within Higher Education Area 7 "Healthcare and Sport," Professional
Field 7.1 "Medicine," submitted by Assistant Professor Desislava Marinova Marinova —

Department of Anatomy, Histology, Cytology and Biology, Medical University, Pleven,
entitled:

Study of the expression of choline acetyltransferase mRNA alternative
splicing isoforms in the mouse enteric nervous system

determined by order No. 4059/28.10.2025 of the rector ofMU — Pleven

Need for the research

The topic of the dissertation is timely, as the gut—microbiome—brain axis is

essential not only for maintaining the normal state of the intestines but also for

immune function and neuropsychiatric well-being of the organism as a whole.

Enteric neurons utilize various neurotransmitters and neuromodulators, among
which acetylcholine is the most prevalent and plays a pivotal role in the proper
functioning of the nervous system. Acetylcholine participates in fundamental brain

processes such as motor control, arousal, and sleep, and it is closely related to

learning and memory.
Choline acetyltransferase (ChAT) is the key enzyme for acetylcholine

biosynthesis in the cytoplasm of cholinergic neurons and is commonly used to

visualize cholinergic structures. mRNA splice variants of ChAT transcribed from

the gene are emerging markers for visualizing cholinergic structures.

A comprehensive investigation of choline acetyltransferase at the

morphological, genetic, and molecular levels is therefore necessary to improve our
understanding of the physiological and pathological states of cholinergic neurons

in the enteric nervous system (ENS), which is important not only for science, but

also for medical practice.



Substantive analysis of the dissertation

The dissertation by Dr Desislava Marinova Marinova is presented on 126

standard pages (including title page and table of contents) and follows the classical

structure for a PhD thesis.

The chapter "Literature Review" spans 27 pages (pp. 7—33) and cites 238

authors, all given in Latin script. Both contemporary publications and earlier

works are discussed, reflecting a thorough literature search on the topic.

The chapter "Aims, Objectives, and Methodological Approaches" (pp. 34—

49) presents two clearly formulated aims addressed through eight major tasks.

"Materials and Methods" is presented as a sub-chapter within Chapter Two

over 16 pages (pp. 34—49). The materials used and research methods applied are

described in detail. The methods include:

light microscopy;

specialized software for primer analysis and design (Primer-BLAST);

PCR reactions to test primer-pair specificity;

PCR amplification of splice variants using a qTower3 G Thermal Cycler

(Analytik Jena, Germany);
preparation of serial dilutions of gene fragments used as templates for

constructing standard curves;

RNA isolation from experimental animals;

synthesis of complementary DNA (cDNA);

quantitative PCR with specific primer pairs using DNA from the stomach,

duodenum, jejunum, ileum, and colon of mice.

Statistical analysis was performed with SigmaPlot I I (Systat Software, USA).

All qPCR data for the splice variants are presented as mean ± standard error of

the mean (SEM) based on three technical replicates for each organ in five animals.
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The "Results" chapter (31 pages; pp. 50—81) contains 25 figures based on

seven tables and one stand-alone table (No. 5). These present the expression of
alternatively spliced ChAT mRNA variants in the mouse enteric nervous system

across the gastrointestinal tract.

The "Discussion" chapter (16 pages; pp. 82—97) evaluates histological

features of the gastrointestinal wall in C57Bl/6NCrl mice, which follow the

general structural plan characteristic of tubular organs. Submucosal Brunner's

glands are present in the duodenum only within the first —2 mm of its length, in

agreement with results reported by Williams and Duckworth (2016).

Using the Swiss roll technique introduced by Reilly and Kirsner (1981), the

colon is shown to begin as a proximal colon, followed by a middle and distal

colon, ending with the short mouse rectum and anus. The proper stomach exhibits

glandular epithelium with the full variety of cells constituting the cardiac, fundic,

and pyloric glands.

In the candidate's histological preparations, the myenteric plexus (Auerbach)

located between the inner circular and outer longitudinal muscle layers is clearly

visualized, corroborating findings by Kirov et al. (2016). The submucosal

(Meissner) plexus situated between the mucosa and the muscularis is also well

delineated; its ganglia are small and scattered among the connective-tissue fibers

of the submucosa.
Functionally, the ENS forms a complex neural apparatus that operates

relatively independently of the central nervous system. Beyond achalasia,

gastroparesis, intestinal obstruction, Crohn's disease, and Hirschsprung disease,

many authors associate gastrointestinal dysfunction with Alzheimer's disease.

Acetylcholine is the principal excitatory mediator in the enteric nervous

system, governing numerous physiological processes in the gastrointestinal tract.

choline acetyltransferase is the key enzyme in its biosynthesis. Investigating the

alternative mRNA splice variants encoding choline acetyltransferase and their

expression helps elucidate the molecular mechanisms underlying these disorders.
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Genetic analysis indicates that in mice choline acetyltransferase is encoded by

a single gene comprising 17 exons. Despite extensive research on the murine
choline acetyltransferase gene and its regulatory elements, patterns of expression

for alternative ChATmRNA splice variants remain insufficiently characterized.

For relative quantification, the most commonly applied approach is the AACt
method, which estimates expression changes across tissues or experimental

conditions by comparing cycle threshold (Ct) values of target and reference genes.

Target-gene Ct values are normalized to the reference gene and ACt values are

compared to a control sample; relative expression is calculated as 2A(—AACt).

The "Conclusion" chapter (p. 98) highlights the importance of acetylcholine

and the cholinergic system in multiple physiological processes in the human body.

Pathological conditions due to cholinergic excess or deficiency involving the ENS

may thus become amenable to pharmacological and gene-based therapy.

The "Findings" chapter (p. 99) emphasize, first, the Swiss roll technique as an

optimal approach for histological assessment of the mouse gastrointestinal tract.

Second, the de novo primer pairs designed for M, cChAT, and pChAT splice

variants successfully amplified specific PCR products of the expected length.

Relative quantitative analysis of these splice variants across successive segments

of the mouse gastrointestinal tract did not reveal statistically significant

differences in expression levels.

The "Contributions" (p. 100) list three original contributions and five

practical contributions.

The section "Future Directions and Perspectives" (p. 100) formulates

further research avenues whose implementation would deepen our understanding

of post-transcriptional regulation of choline acetyltransferase and the role of the

enzyme in normal and pathological cholinergic signaling within the enteric

nervous system.
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Two appendices (pp. 102—108) clarify the methods employed.

The "Bibliography" (pp. 109—126) includes 270 authors, encompassing both

recent and earlier publications, which allows coverage of a broad temporal span
and provides a comprehensive view of prior studies and reported findings.

Conclusion
In conducting the research for the dissertation entitled "Study of the

expression of choline acetyltransferase mRNA alternative splicing isoforms in

the mouse enteric nervous system" Dr Desislava Marinova Marinova employed

modern, objective scientific methods. The results have not only theoretical but

also important practical significance, establishing a foundation for potential

treatment of diseases of the gastrointestinal tract and the nervous system.

The research, its stated aim, the well-formulated tasks, the discussion, and the

conclusions demonstrate that the candidate possesses in-depth theoretical

knowledge in the field, practical skills, and the capacity for independent scientific

work.

The study constitutes both original and confirmatory contributions to science-

as evidenced by the three original and five applied contributions listed on p. 100

attesting to the candidate's deep theoretical grounding and ability to conduct

independent research.

I am convinced that the dissertation possesses many valuable qualities. It has

not only theoretical but also scientific-applied merit. Therefore, I give it a positive

evaluation and recommend that the esteemed scientific jury award Assistant

Professor Desislava Marinova Marinova - Department of Anatomy, Histology,

Cytology, and Biology, Medical University, Faculty of Medicine, Pleven, the

educational and scientific degree PhD, in accordance with the Law on the

Development of the Academic Staff and its implementing regulations.

10.11.2025

Stara Zagora
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