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Al A A PELEH3US

ot Ipod. a-p Teonopa Mupuera I'eopruesa, IBMH

OTHOCHO AMcepTallMoHeH Tpy/ Ha Tema ,[llpoyusane mpoMennTe Ha Oa3ucHH
BUOXMMHMYHHM, XEMATONOIMYHI W XOPMOHATHH [loKaszaTed, I10]1 BIHAHUE Ha
uadeKIHo3HE ¥ HeHH(QEKIHO3HH (DAKTOPH UPH HIKOH C/AIKOBOAHH BHIOBC
pubH ChC CTONAHCKa 3HAYMMOCT ™ 3a NpU/oOuBare Ha Hay4YHa cTened ,,JlokTop Ha
BeTePHHAPHOMEAMUMHCKUTE HAYKHM®, TpEeIcTaBeH OT ol A-p JuMurpuHKa
Croiiuepa 3anpsHOBa OT cekiMa ,.bHOXMMHE € OCHOBM HAa KIMHHYHAETA
omoxumug” ¥eM Kareapa .Qapumakosorus, (M3HONOIAA Ha IJKWBOTHHWTE,

Guoxumus 1 xumus™, BM®, TpV, Crapa 3aropa

IlpencTasenarta MH 3a pelleHs3Ha iHcepTailig ¢ Hanucada Ha 330 crpanuuu
M ChOBPKA B A4AEKBATHO CBOTHOINEHHWE  BCHYKH HEeoDXOIMMM  pasiesn.
Huceprauusita ¥ CHIIPOBONK/AIINTE 51 MAaTepHATH M AOKYMEHTH CA HallblIHO B
VHMCOH ¢ H3CHKBAHMITA 34 NMogo0eH HayyeH Tpyd Ha 3akoHa 3a pa3BHTHE Ha
akajeMuiHus chetas B Pb, Ilpasunuuka 3a HEroBOTO 1pHAOKEHHE, BKI. M

[Tpasunnuka 3a passutre na AC 8 Tp¥, Crapa 3aropa.

. AKTYQIHOCT HA NPOGAEMATHKATA B IHCEPTANHOHHAR TPy

[Iposenenu ca mamaduy NMpoydBaHus B JIBE MHOTO BAKHW M AKTYATHH
HAMpaBieHus, a UMCHHO ONpe/ieNiaHe Ha pedepeHTHM HHTEpBanM Ha peamna
OCHOBHM DHOXMMHYHH, XEMaTOJOTHYHM # XOPMOHA/HHM HAPAMETpH npu
3HauMTeNeH OpOii pasiHYHK BHI0BE CHALKOBOAHM PHOH, KOMTO Ouxa MOITH 1a
OBAaT M3NON3BAHM 1P OLUEHKA HA XPAaHMTETHMTE PERKUMH, MeTabOnWTHHS
npodmia, HHBOTO Ha cTpec n ap. Oule nosede, 4ye AaHHUTE OT IMTepaTypara

OTHOCHO TE3M [MOKas3arenM ca TEBPAC OTpaHH4YEeHH W KacadT npein BCHYKO
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COJEHOBOIHH PHOH, KOETO B 3HAYMTE/HA CTETEH 3aTPYNHABA ONPENCIAHETO Ha
afpaBHMS cTaTyc Ha pubure, pasBhKiaHd H OTLISKAAHH B CHaAKOBOIHH
Baceiimp. Ha Tasm ©asa, 10 BTOpPOTO HampasleHMe ca ITIPOBE/ICHH
WIMPOKOOOXBATHH K3CHEABAHMA IIPH YECTO OTTISXK/IAHH B CTONAHCKH YC/IOBHA
Buose pubn B Bearapusd, Kacaeilu Mpoy4BaHe NPOMEHHTC HA OMOXMMHWIHAR H
XOPMOHATHHUSI TPOMII IPH pasiudHy Bh3ASHCTBUS — rianysane, nobaska Ha
CHMOHOTHIIH, HHTOKCHKALMH ¢ HUTPATH W OpraHodochOpHH CheAHHEHNA, KAKTO

u mpu GakTepnanta, napazuTHa i reOHIHA HHOEKINS M 1P,

To-101Ty B H3TOKEHHETO CH [lIe HATIPABA KPAThK aHAINS Ha HH(OpMaiATa

U NOJIYHEHUTE Pe3YJITATH B IPOEKTA 3a HCCPTaIHOHHUS TPY L.
JluTeparypen 0H30p, neJt 4 3a1a4n

TpencraBeHUAT IUTEpaTypeH 0030p € HeNoCpeACTBRHO CBBP3aH ¢ HEIHTe
M 3aJaYHTC HA OMCEPTALIMOHHMA TPYA M € NOCTATBYHO HHQOPMATHBEH [0
aKTyanHa M 3HaYuMMa HayyHa mnpobremaruka, cBbp3aHa ¢ OHOXHMHYHHTE,
XEeMaTOJOTHYHHUTE W (PH3IHOJOTHYHHTE TIOKa3aTelW MpH CHaJKOBOAHH pHOH,
OTIJIEKIIaHH B YCJIOBMNTA Ha akBakynaTypa. B Tasu Bpw3ka me otOenexa, ye
TEMATHKaTa Ha 0030pa OCBCH BaKHA HAYYHA CTOHCHOCT, MMa M SICHO W3pa3eHa
NPHNOAKHA HACOYEHOCT TBH Karo cCchYeTaBa acmekTH oT OHoxWMusiTa,
dusnonorugTa, pHOOBBACTBOTO, BETCPHHAPHATA MEIMIIMHA H EKOIOTHYHHS
MoHMTOpHHT. [luTHpanu ca 594 nureparypHH M3ITOYHHIIH, WIKIHOUYHTEIHO Ha
qyKAH aBTOPH, KOETO JIEMOHCTPHpA MHOro 100para OCBEIOMEHOCT Ha 01l
3anpAHoBa NoO Te3u BBIPOCH U 0CODEHO OTHOCHO 3HAYEHHETO Ha OMOXUMHWYHUTE
H3C/IeIBAHHA 34 OLICHKA Ha 3APABHHA CTATYC HA pHOWTE W 33 ONTHMH3NPAHE HA
NPOU3BO/ICTBEHHTE MPAKTHKH B aKBaky.ITypute. MHoro n00po sreuarienue
NpasH HarnpaBeHOTO NoapoOHO oGoblieHue B Kpas Ha ob3opa, B KoeTo ca
OTKPOSHA JIMICATA Ha [OCTATHYHO HHGpOpMalMs 1o npoblieMarukara Ha
HUCEPTAUMOHHNA TPY/l, KOETO AaBa elHa MHOTO 100pa MOTHBHPOBKA HA HEIHTE
M 3ana4uTe W 000CHOBaBA HEODXOIMMOCTTA OT MPOBEKIaHETO HA H3CTIe ABAHNATA
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B MCEPTALIAOHHEUS TPy, BHkK/IaM, 4e aBTOPBT A0 rofsiMa CTCNEH Ce e cpolOpasuit
¢ GeneXkKATEe MH HA pa3lIMpedus CHBET Ha KaTe/para Karto yCHnopeiHO ¢
ONMBAHETO Ha TUTEPATYPHUTE JAHHK € AKUEHTHPAN W Ha aHaIu3a i KpUTHHHIA
HONXOL [IPH MOAHACAHE Ha HH(OPMALKATA, & HAKOM OT CHIKUCHUITA Ca Na7ACHH B

MHCKYCHSTA.

[ocraseHaTa LeN M 3a/aud ca ANeKBaTHW, JOrH4HO ODOCHOBAHM H
NPOMATHYAT TPSKO OT JTHTEpaTypHHA 0030p, LlenTa e scHo dopMmyaHpana M
KOPHIHpaHa choOPa3HO HaNpaBeHHTEe MPENOPBKH, ¢ OTKPOABAHE HA OCHOBHATA
men M BTOPOCTENEHHHTE Lend. 3ajaiuTe ca JOrH¥HH, KOHKPETHH H ACHO
AeOUHHpAHM KaTO W3IHIHEHHETO MM TrapaHTHpa MOCTUrdHeTo UeIHTe Ha

nHCepPTAIMOHHNA TPY L.
Marepnana 1 MeTOAH

PasmensT JMarepuan ¥ MeTOAH" € aJleKBaTeH COpPSAMO MOCTABEHATA Uel H
sagaun. Mma nobpa jormdecka Bpb3Ka Mexly obexra Ha H3cne/BaHHaTa,
NPHIOKEHUTEe BB3NECACTBHSA, KPBBHHTE IOKA3ATCIH H H3TON3BaHHTe aHATTHTHYHH
metoau. [lpyuBanusATa ca npoBeAeHHM BLPXY romsM OpoH pasnM4YHH BHIIOBE
CNamKkOBOAHM pHOM CBC CTOMAHCKO 2HadeHue. BriewariieHa CbM OT OrpPOMHHA
bpoit kpeBuH npobu (Ran 12 220!), Kouro ca MOJYHEHMHM W AHAIHIUPAHH.
Msmonssanure METOTOAMKM €A NMPaBHIHO NOAOPaHH M MHOrQ no0Ope OnucaHu,
KORTO rapaHTHpa MOCTHTAHE Ha 1elTa ¥ U3NbIHEeH’e Ha MOCTABSHMTE 3a/1aun |
NO3BOJIABA BB3MPOU3BOANMOCT Ha MoxyyeHuTe pesviatari. Omucanu 8 geraiinn
ca mponsxoja B Opod Ha BKIOYEHHTE B eKCHEPHMEHTHTE PUOM, YClIOBHATA HA
OTIIeN/IaHe, W3MO/I3BAHATA arapaTypa 3a PasnUYHHTE MEeTOJH — OMOXHMHHHH,

XEMaTOoNOTHYHH, MOJISKYJISIDHE W XHCTOJIOTHYHH.



Pesyaratn

Pasgenst , Pesynrara’ e godpe CIPYKTYpHPaH, KaToO MHOTO B&KHO MACTO
3aeMa VCTAHOBSBaHETO HA BUAOBO-CTICLM(UYHH GuoXUMUYHKY pedepeHTHR
HHTEPBAIH, KOETO € OCHOBHA NMPEINOCTABKA 38 TOMHA OLEHKa Ha 31paBOCI0BHOTO
CHLCTOSHME, IMATHOCTHKATA Ha 3abonaBannd U QU3KONOTHUECH MOHHTOPHHT [TPH
pubuTe, OTTIIEKAaHH B aKBAKYITYPH. [Tpu pubure cTOHHOCTHTE Ha KPBBHHIE
GHOXMMHYHHE MOKA3ATENH €€ BIHAST OT MHOKECTBO €HIOIeHHH W EK3OTCHHH
paKTOpH, BKMOYMTENHO BHI, BB3PACT, 11071, PCNPOAYKTHBEH CTATYyC, XPAHEHE,
YC/IOBHA Ha OKOJIHATA Cpefia, TEXHONOrHs Ha OTIUejkane, CTpecosH dbaktoph,
HATMYHE HA Pas/MyHy NaTOreHn — OakTepuy, rEOMYKY, NapasuTH u JIp. Hopamm
TOBa MHTEpNpeTauuaTd Ha nabopaTopHMTE pesyNTaTH H3HCKBA HANMYHETO Ha
pamuupann pedepeHTHH HHTEpPBany, CbOOPa3’eHHW C KOMKPCTHHA BHIL U
NpoW3BOJICTBEHHTE ycnoBus. Pesyrratute ca Ha Haszara Ha JABArOCPOMHH H
MaiabH{ MPOYYBAHHS BEPXY KTHHHYHO 3HAYHMHI XEMaTONOr Y HH, OHOXHMHTHH
1 XOPMOHANHH TIOKA3aTeNn! TIPU CIAIKOBOAHK PUOH ChC CTOMAHCKO 3HaYeHHe. 32
MIepHO/ OT NMOBEYe OT JeceT FoAUNy ¢a aHATM3MpaHy obIIo BHYIINTEHHS Opoi
or 12 210 kpbeHE MpodN OT AeBeT HKOHOMHYCCKH BAXHW BH/A CIaIKOBOIHH
pubu, OTriIek 1aHu ITPH YCIOBHATA Ha OpArapckaTa akBakyntypa. CHcTeMaTHiHO
ca OLEHeHH NPHONHIMTENTHO TPU/JAECET XEeMATONOTHYHKA, OHOXMMHYHH U
EH/IOKDHHHH 10Ka3aTej® C Hel YCTaHoBSBaHe HA pedepeHTHH HHTEpPBANH,
NPUIOKAMH B DYTHHHATA  BeTCPHHAPHOMEIUIMHCKAE  IHArHOCTHKA,

OTTASKIAAHCTO, PAIBRKAAHETO H YIIPABIICHHUETO HA aKBaAKYITYPHTC.

Hacnepsanure sumose Bisnowsar: mwapaH (Cyprinus carpio), ABrosa
nbeThpsa (Oncorfynchus mykiss), kapsasa neetspsa (Salmo trutta fario), cusen
(Salvelinus fontinalis), pycka ecetpa (Acipenser gueldenstaedtii), cnbupcka
ecerpa (Acipenser baerii), xubpua mexny pycka n cubupeka ecerpa (A
gueldenstaedtii * A. baerii), ahpuxancku com (Clarias gariepinus) u myxa (Esox

lucius).



MaciieapaiiTe MOKa3aTelH BKIIOUBAT CePYMHH POTEHHH, merabonauTH Ha
a30THATA OOMSsHA, TIOKA3aTeNnd HA JMIMAHWA NPoQul, CH3MMHA AKTHBHOCT,
MAKPOEJIEMEHTH, CTPECOBM XOPMOHHW, THPEOWIHH XOPMOHH. BB3NaIHTEIHH
MapKepy M XeMaToNOTHYHH MOKa3aTeju v MHICKCH. [TonyuennTe pesyiraTd
AEMOHCTPHPAT SCHO HM3paseHa MEKIYBHIOBA papuabHiAHOCT B MeTaboTUTHHTE,
EH/IOKPHHHMTE W XEMaTOJIOTHYHHTE npothuiM,  KOeTo  MoaYepTasa
HEOBXOIMMOCTTA OT BHAOBO-CreLw(HueH TOAX0/ NMPH WHTEpHpeTalnaTa Ha

naboparopHuTe W3CEeIBaAHNA.

Jlpyra yacT OT pesyjiraTure, Ha 0a3aTa Ha TAKa YCTAHOBCHUTE pethepeHTHH
MHTepPBaIN, BKIIOUBAT ONPECIAHETO M H3MOI3BAHETO HA TE3U [1apaMeTPH BEte C
MATHOCTHMYHA [N, CNef pejmua Bh3feficTBus o7 HewHeKuuo3eH H

MHGDEKITHO3eH XapaKTep. ¢

Cep3panenata 6aza JaHHM MOMKeE 1@ TOCHYIKH KaTo HayyHa OCHOBa 3a
Gbnely u3caeBaHus BEPXY BIMSHEETO Ha XpaHeHeTo, hakTopuTe Ha OKOIHATA
cpesa, MHQeKwo3nuTe 3aboNgBavis H TEXHOJOIHHMTC Ha OTITIeNKAAHE BBPXY

duzroNoruNTa M 3PaBoOCIOBHOTO CLCTOSHHE Ha pHOHTE.
JAnckycHs, H3BO/IH, IPHHOCH H NPENOPLKH

Kato ugno pazzenst .,JAuckycua™ e jodpe cTpyKTypHpaH u nokassa /1odpa
HHTErpauus, KPUTHIHOCT H aHaJIHTHYHOCT Ha coOCTBEHMTE pe3yaTatd B
KOHTCKCTa Ha YCTAHOBEHHTE OT APYIH asTOPH HAYYHH DalHW [0 TeMaTHKaTa Ha
nuceprannodrua TpyA. Hobpo BnewarneHume npaBu u30paHus OT asropa
HHTETPaTHBEH TOAX0/l, KOATO CBBP3Ba (GUIMONOTHATA U HAKOM NATOJOIHE NPH
pPHOHUTE ¢ eKONOIUATA, AKBAKYIATYPATA U PA3IHYHH CTPECOBH BhiacicTeua. Kato
MHOT'0 TIOJIOAHUTENHA CTPaHa HA AUCKYCHITA Ce OTKpofABa M3DpaHaTa NorudecKa
paMKa, B KOATO A MPeACTaBeHH M aHAIM3IMpaHu pe3ynrature or colcTeenuTe
NPOYYBAHHA: 32 BCEKM OHMOXMMMUYEH MOKA3aTeN € HampaBeHa BPB3IKA MEXKIY

¢H3HUHOTH‘-IH$ poild, NIPOMEHH ITPH PA3IMYHH SKCHEPHMEHTAIHH YCAOBHA (rnan,
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XpaHeHe, WHTOKCHKAINH, prdeKuY ¥ Ip.) M CPaBHHTEICH aHAMH3 C APYyIH
aBTOpH. 10Ba € CH/IEH Hay4eH MO/XO0/, xoiiTo noxaisa jobpa OpMEHTallHd B
HayuHaTta uudopmMauus no remMata H cobeTBeH s TPHHOC HA AvcepTadTa. MHOrO
n106po Bnedatenye Npasy Gaxta, ue ce KoMOMHMpaT OMOXUMHYHH NMapaMeTpH #
JPYTH KPBBHM MOKA3ATE/H © XMCTOMNATONOIHYHATA HAXOIKA, KOETO B 3HAYHTENHA
cTeneH TOA0OpABA MHTEpIpeTalaTa Ha YCTAHOBCHHTE CKCIEpPHMEHTAIHUTE
namsn. Karo npuMep B TOBa OTHOUIEHHE OHX MOCOMKIA doctooprannunara u
HUTpATHATA WHTOKCHKALMSA KBIETO WHTCPIPETALMATE Ca MHOTO yOe(MTenHn |
SHOTOrHYHO JTOTHIHM HMEHO 3a10To OHOXHMHYHMTE [TPOMEHH Ca MOAKPEICHH
o1 MOpdOIOTHYHN JOKAATENCTB, KATO TO3W MOAX0A € NPHIKEH H NPH JIpYyTH
napametpu. CrienanHo HCKam Jia orbenexka BAXKHOTO MACTO B JIMCKYCHATA HA
MHOro jiobpata WHTeplepeTauds Ha AHATHOCTHYHATA CTOWHOCT HA HAKOH
ocTpodazosy nporern (pudpanoren, uepyronnasMud, CRP) npu npunoxennte
BL3ASHCTBHSA, Thi KAaTO J@HHWTE OT JIUTEPATYPATa 3a& TAX C4 TBHPAC OCKBAHM H

Hegodpe mpoy4eHH pH pHonTe.

Jpyra cunpa cTpana Ha AMCKYCHSTA € W3BBPIUSHHAT MyITH(QAKTOpeH
AHANN3: Pa3riiekaar ce u ce oDChKIAT e/[HOBPEMEHHO eeKTuTe Ha XpaHHTElIeH
PEXHM, CTPEC, TOKCHKONOTHYHH aKTOpH M MH(EKLHO3HHA areHTH. To3u noaxon
Ch3[aBa €/IHa peanuCTHYHA KapTHHa Ha choxuara dusnonorus npu pubnre

OTIJICHOAHN B YCIOBHATA Ha aKBaKyJITYpa.

Hanpasenure 9 u3sona ca KOHKpeTHM H HENOCPEACTBEHO CBBLP3AHU C
MOMy4CHUTE pe3ynTaTH. BHUCOKO oOleHsBaM HaNpaBeHUTE NPHHOCH, KOHTO
NpPeACTaBAT B CHHTEIHPaH BHJ HaydHara M HAY4HO-TIPHJIOKHATA CTOWHOCT HA
MOCTMIHATOTO B AHCEPTALMOHHMS Tpyd. Muoro BHcoka oueinka nasam Ha
OPHUIHHATHHTE TIPHHOCH, B KOWTO Haf-gpKo ce BWKZa BOJACHIATA PONsS Ha
JUcepTaHTa B NMpOBeOeHHMTE MalladHM €KCNepHMEHTH, Thil KATO KakTo Beue
orbenssax JaHHHTe OT JNHMTEPATYpaTa OTHOCHO OHOXHMHATA, (usHOnOrusTa H

XEMATONOIUATa OpYU CIAIKOBOIHHTE pHﬁH Cca MHOTO OCKBJAHM
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He Ha ocIeIHO MECTO CbM MHOTO BIEHa1IeHa H OT rojieMus Opoii Hayuny
OyBIHKaIuK, CBBP3aiH ¢ AUCEPTAUMOHHNSA TpY/L — 0010 26 Op.. 0T KOUTO 7 ca
pedepupany W HHICKCHPaHW B CBeTOBHaTa Oasa JaHHM Web of science, a
OCTAaHAaNHTE ca B Hepe(epHpaHH CIMCAHMA C HAYYHO peleHsupare. B romsma
yacT OT MyOJMKANMUTE JOM. 3anpsaHoBa € HA HBPBO MACTO, KOCTO € BAKCH
MHIWKATOP 3a JAHYHIAL [IPUHOC H BOAEINOTO il MICTO B 3aMHCDL/1A U NPOBEKIARETO
KaKTO Ha eKCIIEpUMEHTHTE, Taka H B M3C/e]BaHeTO | aHanuWsa Ha pesy/iTarure.
B noaxperna Ha ToBa ca W BHyuIHTenHMs Opofi  ywactus (31 Op.) B HayuHH
KoH(epHellMK ¥ KOHTPECH Y Hac W B Hy)KOUHA, OTIEYATaHH B CreHaTH3upani

Hay4HH H3/IaHKs C MaTEPHAIHTE OT CLOTBETHHTE (POPYMH.

B sakmouende CHHTAM, Y€ NPeICTaBeHHMAT OT [AolU. 3anpaHosa
JICEPTAHOHHNA TpyJd 3a NpHIOOHBAHE Ha HayuHara CTeEH ,JOKTOp Ha
BETEPHHAPHOMEIH IMHCKUTE HAayKH" 0O CTIPYKTYPa M CLABPIKAHHE HAITBIHO
OTroBaps Ha W3CHKBAHWATA Ha 3aKOHA 32 Pa3BMTHE Ha akajeMH4uus cheras B P
bunrapus, IlpasuiiHHKA 33 HErOBOTO MPUIICKEHUE, KaKTO ¥ Ha Ilpasunnnka 3a
Pa3BUTHE Ha aKadeMW4HUA CLCTaB B TpakuiCKUA YHHBEPCHTET, BKJL, M TOUYKHTE B
[lpanoxkenne I[lposeaenu ca mamabud W3C/eIBAHMA M Ca HaNpaBeHW MHOIO
BKHA W OPHIMHATHH NPHHOCH, CBLP3aHM C ONpejendne Ha pedepeHTHTe
MHTEpBANM Ha TonsiM Opoll OHOXMMHMYHM, XEMATOMOTHYHH, XOPMOHAJIHH
napaMmeTpH, KOHTO Ch3JaBaT coauiHa 0a3a JlaHHHW, KOWTO MOIar ja Onjar
H3MOI3BAHU [PH OLICHKA Ha 3/PAaBHHSA CTATYC, XPaHHTEITHUTE PEKHMH H MpH
AuarHocTHKara Ha HH(eKuMo3HH #u  HeuHpexksuosnn sabonspaHus  u
HHTOKCHKALHH TPH ClagkoBonny pudu. 3aTosa nasaM BMCOKA MOMOKHTEIHA
| OlleHKa Ha TOCTUTHATOTO B LAHCEPTAIMOHHMA TPy ¥ yOeneHo ule riacyram ,.3a"
NpUCHAAHEe Ha HaydHarta creneH . JIOKTOp Ha BeTepuHapHOMEIUIIMHCKHTE

Hayku" Ha goul. A-p Jdumurpunxa Croiiuesa 3anpguosa oT cexuus ,.buoxumus ¢
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by Prof. Teodora Mircheva Georgieva, DVM, PhD, DSc
concerning the dissertation entitled:

“Investigation of Changes in Basic Biochemical, Hematological and
Hormonal Parameters under the Influence of Infectious and Non-Infectious

Factors in Selected Freshwater Fish Species of Economic Importance”™

submitted for the award of the academic degree “Doctor of Veterinary Sciences™
by Assoc. Prof. Dimitrinka Stoycheva Zapryanova, DVM, PhD, Section
“Biochemistry and Fundamentals of Clinical Biochemistry,” Department of
Pharmacology, Animal Physiology. Biochemistry and Chemistry, Faculty of

Veterinary Medicine, Trakia University, Stara Zagora
Relevance of the Dissertation Topic

The dissertation submitted for my review comprises 330 pages and contains
all the necessary sections in an appropriate and well-balanced structure. The
dissertation and the accompanying materials and documents fully comply with
the requirements for this type of scientific work stipulated by the Development of
the Academic Staff in the Republic of Bulgaria Act. the Regulations for its

implementation, as well as the Regulations for the Development of the Academic

Staff at Trakia University, Stara Zagora,

The dissertation presents extensive research conducted in two highly
important and topical areas. The first involves the determination of reference
intervals for a range of major biochemical, hematological, and hormonal
parameters in a considerable number of freshwater fish species. These reference

values could be used for the assessment of nutritional status, metabolic profiles,



stress levels, and other physiological and health-related conditions. This is
particularly important because the available literature data on these parameters
are rather limited and concern predominantly marine fish, which considerably
complicates the assessment of the health status of fish bred and reared in

freshwater environments.

Building upon this basis, the second area encompasses comprehensive
studies of fish species commonly reared under commercial conditions in Bulgaria,
focusing on changes in their biochemical and hormonal profiles in response to
various challenges, including fasting, dietary supplementation with synbiotics,
nitrate and organophosphorus intoxication, as well as bacterial, parasitic, and
fungal infections, among others. Below, | will provide a brief analysis of the

information presented and the results obtained within the dissertation research.
Literature Review, Aim and Objectives

The literature review is directly related to the aim and objectives of the
dissertation and provides sufficient and relevant information on a topical and
scientifically significant research area concerning biochemical, hematological,

and physiological parameters in freshwater fish reared under aquaculture

conditions.

In this regard, I would like to emphasize that, in addition to its substantial
scientific value, the topic of the literature review has a clearly defined applied
dimension, as it integrates aspects of biochemistry, physiology, fish farming,

veterinary medicine, and environmental monitoring.

A total of 594 references are cited, overwhelmingly from international
authors, demonstrating Assoc. Prof. Zapryanova’s excellent knowledge of the

subject and, in particular, her understanding of the importance of biochemical



investigations for assessing fish health status and optimizing production practices

in aquaculture.

The detailed summary at the end of the literature review is particularly
noteworthy. It clearly highlights the insufficient information currently available
on the issues addressed in the dissertation, thereby providing a strong rationale
for the formulation of the aim and objectives and justifying the need for the
research undertaken. T note that the author has largely taken into account the
comments I made at the extended departmental council. In parallel with reviewing
the published literature, she has placed greater emphasis on its analysis and critical
interpretation, while some of the relevant considerations have been incorporated

into the Discussion section.

The aim and objectives are appropriate, logically justified, and arise directly
from the literature review. The aim is clearly formulated and has been revised in
accordance with the recommendations made, with a clear distinction between the
principal aim and the secondary aims. The objectives are logical, specific, and
clearly defined, and their fulfillment ensures the achievement of the overall aims

of the dissertation.
Materials and Methods

The “Materials and Methods™ section is appropriate to the stated aim and
objectives. There is a clear logical relationship between the study subjects, the
experimental treatments, the blood parameters assessed, and the analytical
methods employed. The investigations were conducted on a large number of
different freshwater fish species of economic importance. 1 am particularly

impressed by the exceptionally large number of blood samples obtained and

analyzed (more than 12,220 samples!).



The methods employed have been appropriately selected and are described in
considerable detail, ensuring that the aims and objectives can be achieved and
allowing the obtained results to be reproduced. The origin and number of fish
included in the experiments, the rearing conditions, and the equipment used for
the different analytical approaches—including biochemical, hematological,

molecular, and histological methods—are described in detail.

Results

The “Results” section is well structured. A particularly important
component is the establishment of species-specific biochemical reference
intervals, which represents a fundamental prerequisite for the accurate assessment
of health status, disease diagnosis, and physiological monitoring of fish reared
under aquaculture conditions. In fish, blood biochemical parameters are
influenced by numerous endogenous and exogenous factors, including species,
age, sex, reproductive status, nutrition, environmental conditions, rearing
technology, stress factors, and the presence of various pathogens, including
bacteria, fungi, and parasites. Therefore, the interpretation of laboratory results
requires validated reference intervals that take into account the particular fish
species and production conditions. The results are based on long-term and large-
scale "investigations of clinically relevant hematological, biochemical, and
hormonal parameters in freshwater fish of economic importance. Over a period of
more than ten years, an impressive total of 12.210 blood samples from nine
economically important freshwater fish species reared under Bulgarian
aquaculture conditions were analyvzed. Approximately thirty hematological,
biochemical, and endocrine parameters were systematically evaluated with the
aim of establishing reference intervals applicable to routine veterinary

diagnostics, fish farming, breeding, and aguaculture management.



The investigated species included commeon carp ( Cyprinus carpio), rainbow trout
(Oncorhynchus mykiss), brown trout (Salmo trutta fario), brook trout (Salvelinus
fontinalis), Russian sturgeon (Acipenser cueldenstaedtii), Siberian sturgeon
(Acipenser baerii), the hybrid between Russian and Siberian sturgeon (A.
pueldenstaedtii x A. baerii), African catfish (Clarias gariepinus). and northern
pike (Esox lucius). The parameters investigated included serum proteins, nitrogen
metabolism metabolites, lipid profile parameters, enzyme activities,
macroelements, stress hormones, thyroid hormones, inflammatory markers, and
hematological parameters and indices. The results clearly demonstrate substantial
interspecific variability in metabolic, endocrine, and hematological profiles,
emphasizing the need for a species-specific approach to the interpretation of
laboratory findings. Another important part of the results, based on the reference
intervals established, concerns the determination and subsequent diagnostic
application of these parameters following a range of non-infectious and infectious
challenges. The database generated through this research may provide a valuable
scientific foundation for future studies investigating the effects of nutrition,
environmental factors, infectious diseases, and rearing technologies on fish

physiology and health status.
Discussion, Conclusions, Contributions and Recommendations

Overall, the “Discussion” section is well structured and demonstrates good
integration, critical evaluation, and analytical interpretation of the author’s own
findings in the context of scientific data reported by other researchers in the field.
The integrative approach adopted by the author is particularly commendable, as
it links fish physiology and selected pathological conditions with ecology,
aquaculture, and various stressors. A major strength of the Discussion is the
logical framework used to present and analyze the results of the author’s own
investigations. For each biochemical parameter, the physiological role is
considered in relation to changes observed under different experimental

5



conditions—including fasting, feeding, intoxication, infections, and others—and
the findings are compared with those reported by other authors. This represents a
strong scientific approach, demonstrating an excellent command of the relevant
scientific literature and clearly highlighting the original contribution of the
dissertation author. Another particularly positive aspect is the integration of
biochemical parameters and other blood indices with histopathological findings,

which substantially enhances the interpretation of the experimental data obtained.

As an example, 1 would point to the organophosphorus and nitrate
intoxication experiments, where the interpretations are particularly convincing
and biologically sound precisely because the biochemical changes are supported
by morphological evidence. A similar approach has also been applied to other

parameters.

[ would particularly like to emphasize the important place given in the
Discussion to the diagnostic value of several acute-phase proteins—fibrinogen,
ceruloplasmin, and C-reactive protein (CRP)}—under the experimental conditions
investigated. This is of particular significance because the available literature data
concerning these markers in fish are rather scarce and insufficiently studied.
Another major strength of the Discussion is the use of a multifactorial analytical
approach, in which the effects of dietary regimen, stress, toxicological factors,
and infectious agents are considered and discussed simultaneously. This approach

provides a more realistic picture of the complex physiological responses of fish

reared under aquaculture conditions.

The conclusions are specific and directly related to the results obtained. I
highly appreciate the contributions presented, which provide a concise synthesis

of the scientific and applied significance of the findings achieved in the

dissertation.



[ particularly value the original contributions, in which the leading role of
the dissertation author in the large-scale experimental studies is most clearly
demonstrated. As already noted, the available literature concerning the
biochemistry, physiology, and hematology of freshwater fish is relatively scarce.
Last but not least, I am highly impressed by the large number of scientific
publications arising from the dissertation research—26 publications in total, of
which seven are indexed and abstracted in the Web of Science database, while the
remainder have been published in non-indexed peer-reviewed scientific journals.
In a substantial proportion of these publications, Assoc. Prof. Zapryanova is the
first author, which is an important indicator of her personal contribution and
leading role in the conception and implementation of the experiments, as well as
in the investigation and analysis of the results. This is further supporied by her
impressive participation in 31 scientific conferences and congresses in Bulgaria
and abroad, with contributions published in specialized scientific proceedings and

journals associated with the respective events.
Conclusion

In conclusion, I consider that the dissertation submitted by Assoc. Prof.
Zapryanova for the award of the academic degree “Doctor of Veterinary
Sciences” fully complies, in terms of both structure and content, with the
requirements of the Development of the Academic Staff in the Republic of
Bulgaria Act, the Regulations for its implementation, and the Regulations for the
Development of the Academic Staff at Trakia University, including the relevant
criteria specified in the Appendix. The dissertation presents extensive research
and contains important and original scientific contributions related to the
establishment of reference intervals for a large number of biochemical,
hematological, and hormonal parameters. These findings provide a substantial

database that can be applied in the assessment of health status and nutritional



regimes, as well as in the diagnosis of infectious and non-infectious diseases and

intoxications in freshwater fish.

Therefore, | give a strongly positive assessment of the scientific
achievements presented in the dissertation and firmly support the awarding of
the academic degree “Doctor of Veterinary Sciences” to Assoc. Prof.
Dimitrinka Stoycheva Zapryanova, DVM, PhD, Section “Biochemistry and
Fundamentals of Clinical Biochemistry,” Department of Pharmacology. Animal
Physiology, Biochemistry and Chemistry, Faculty of Veterinary Medicine, Trakia

University, Stara Zagora.
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