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CTAHOBHIIE
ot npod. 11 Panocrun Credanos Cuveonon

kaTeapa ,OOmA ¥ KIMHHYHA TATONOIMA”, BeTepHHADHOMEIMUMHCKH Qaxyirer Ha Tpaxuiickn
Yunnepenter - Crapa 3aropa, n30pan 3a WieH H& HAYYHO XKYPH, Hi OCHOBaHHE . 84 ot MPACTpY,

pemenne #a ®C na BM® (llporoxon Ne 33/15.06.2026 r.) u 3anosen Ne 2102/23.06.2026 r. na Pexropa
ua Tpaxkuitckn Yuusepcurer, rp. Crapa 3aropa.

OTHOCHO JIHCEPTALHOHSH TPYO HA TeMa

MPOVUBAHE [TPOMEHUTE HA BAZUCHU BUOXUMUWYHH, XEMATOJIOTUYHHK H
XOPMOHAJTHU TTOKA3ATEH, TOJ BJIMAHWUE HA HHOEKLIMO3HA H
HEMH®EKIIMO3HW ®AKTOPH TTPH HAKOH CIAJIKOBOIHH BUIOBE PHBH CBC
CTOINAHCKA 3HAYHMOCT

npenctasen ot aon. a-p Jumurpunka Croiivesa 3anpanosa

38 MPHCHAJIARE HAa HavuHa cTenex . JIOKTOp Ha HaykHTE", HAVUHA CICUMATHOCT; ,Jbruoxumus”, obnact na
BHcme oGpazosanie 6.0 ArpapHi HaYKH B BCTEPHHAPHA MeIHIIHHA, TPodecHOHATHO HaNpaBIeHHe

6.4. Berepunapua Meauumua

XapaKTepucTHKa Ha THCEP TAIMOHHIST TPV
AxTyaanoct na npobacma

IMpomennTe B KPBBHHTE DHOXAMHYHY [TOKAZaTe/IH 1pU pHOMTE CA PEIYITAT OT IPOMEHH B
OKOJTHATA CPelia H NATOTEeHHMW WH(EKIHOIHN areHTH, IIPH OUEHABAHETO Ha KoWTO OMXa MOTIH A3
Ce NPEeNpHEMaT HaBPEMEHHH ¥ edeKIMBHH Mepku 23 nogo0paBaHe HA 3PABOCHOBHOTO WM
exerosuue. Ypes pasbupanero # n3yvasaneTo Ha OHOXHMHYHHTE MPOLCCH [IPH TO3H BHI KHBOTHH,
H3CAEAOBATENMTE OHXa MOIVIH Ja nofoOpAT yCNOBMSTA HA aKBARKYIITYPATa, Ja OTTHMH3HpAT

NpoH3IBOJACTBEHHTE [MPaAKTHEH H 3IJpaBHHA CTaTyc, KATO 0O TO3IHM Ha4yWwl Cc TrapadTHpa



fel0nacHoCTTa | 3a KpaiinkTe norpeduTeny. B ToBa mpoydsaHe ce pasrieaiar Pa3iuaHH aclexTH
oT GuoxuMuATa HA puOHTE, BEAIOYHTETHO OCHOBHH TPOLICCH B TEXHAA MCTADOIH3BM, EHAOKPHHHEA
(YHKINA, HY®IHTe OT XPaHHTEIHH BeWectsa ¥ DHONOTHYHO SKTHBHH CLCAMHCHMSA, KaKTO H
H3MEHeHHATA, KOHTO BLINHKBAT NPH TAX B Pe3y/ITaT HA NPOMAHA B YCJIOBHATA HA OKOJIHATA Cpejia,

JHETA, CTAHTE Ha PASMHOKARAHC H T.H.

Crpykrypa Ha IHCEPTAUNMOHMAHAT TPYA

[IpencrasennsT quceprainoned Tpya € nanucas ga 330 cTanjapTiH MAUHHOTHCHE CTPAHHIH H
pkmoysa 37 talfauun 1 11 durypn. bufmorpaderara cnpaska cpiibp&a 394 NHTEPaTYPHH HITOHHMKA,
of kouto 576 Ha na naruauua v 18 va kupununa. [lo oTRomwenNns Ha OTASAHKTE pasie]n HAYYHHAT TPYA
€ NpaBHAHO CTPYKIYpHpaH W oTroBaps #a Hincksanuata Ha 3JPACPB u TIII3PACPB 3a noxtopcka
nucepranua. Toll BrmOYEa nHTeparypen 0030p - 36 c1p., HEOOXOAHMOCT OT HOBH M3CTE/BAHAA - 3 CTP.,
LEN H 337184H - 2 CTP., MATEPHAN i METONH - 2Y CTp., pesynTaTh - 43 crp., obchknane Ha pesyaTarire - 90
CTp., W3B0MH - | C1p., npHHOCH - 4 CTp., MPaKTHYeCKH mom# — 1 c1p., auTeparypa — 74 c1p., COHCEK HA
my GIHKAIHETE CELPIAHHE C AHCEPTAHOHHHAT TPY/ - 4 Op., CIHCHK HA YHACTHA B KOHIPECH, KOHDEPEHLIHH

H CHMITO3HYMH, CBLP3IHH ¢ IHCCUTALHOHHHAT TPYA - 5 CIp.

Jlureparypen oGzop

B mmreparypuumst 0530p 3a H3NOMIBaHW BhevaTissamute 394 TUTepATYPHM HITOYHHKA OT
KOHTO [MO-FOIRMATE YacT €& 0T NOCHEAHATE JeceT roauun, O630pa € Henenacoyed W H3YepnareneH.
HanpaseHo ¢ aHaNHTHYHO peloOMe HA HayunaTa WHOOPMANMA BLE BPHIKA C MOCTABCHHTE
npodnemn. [lpernena s auTeparypara e pasieen Ha ABc OCHOBHH YaCTH: BAMSHASTO HA HAKOM
HeHHQEKIHO3HHM ArcHTH (MPOALMKHTENCH [NAd, AHECTE3NN, HHTOKCHKAUHA C OpPraHH4YHH H
HEOPraHH9YHH BEIUECTBA) KATO CTPeCoBH (aKTopH BRPXY QH3HONOIHYHOTO CHCTOSHHE HA PHOH H
CBBP3AHKTE € HETO OHOXHMHYHH [0KA3aTEMH M BIHAHHETO Ha MHGCKIHO3HH BLIACHCTBHA

(napasuTHR, DaKkTepHaNntn # IE0HYHH) BLPXY (PHIHOIOTHIHOTO CBCTOAHKE HA PHOH M CBLp3aHUTE

¢ Hero OHOXHMEYHH NOKA3ATEIIH,
HeobxoanmocT 0T HOBH HIC/HIEABAHHN

Cnopea nHcepTanTa ¥ HaC HMa HEAOCTATLYeH Opoil HiCICABAHNUS, KOHTO OCHI'YPABAT OCKBIIHA

uxopmanms 1 6a3a JaHHH OT pedepeHTHi CTOMHOCTH, KOUTO J1a GbIAT MONCIHHA 33 PA3RCHABAHE



Ha GHOXMMMHHHETE MpOLeCH TIPHE PHOHTE H TEXHMAT 31papeH cTarye, B Tasu ppwika, muncara Ha
HOCTATLYHO HHGOPMAUNA H 3aTBTKHTEIHATE H3C/ACABAHHA CEBP3aHA ¢ DHOXHMHYHHTE MPOUECH
NpH pHOUTE, Nasa OCHOBAHHE 1A Ce NPEINPHEMAT NPOVYBAHHATA, 00eKkT Ha HacTosums TpyL Or
JIPYra cTpaHa, cnopes 101, JAPAHORa MHINCATa HA TACHO CHSIHATHIHPAHA IMTepaTypa CBbp3aHa
€ aKBAKY/Typata mo nonobHe Ha TOBAa, KOSTO HMa B XyMaHHaTa M BETCpPHHApHATa MEIHIAHA €

AOIBJAHATEIEH CTHMYT 38 MPOBEKIAHE HA HACTOAIIRTO MPOYYBAHE.
Uea n sanaun

Enna oT uenHTe Ha HACTOALINA AHCCPTALMOHEH TPYA € Ja CC YCTAHOBAT pedepeHTHHTES
JHANAZOHHE HA HAKOH 0T Hall-4ecT0 H3N0N3BaRnTe B 1afoparopHiTe GHOXHME'HN, XEMATONOTHTHH
H XOPMOHAIHH MOKa3are/ld, M3NOM3BaHA HaH-4decto B nabopaTopHATA HPAKTHKA, IPH Pas/M4YHl
BHIOBE CHATKOBOJHH pUOH, OTI/ek1aHn B Brarapug CbC CTONAHCKA Lell, 33 1A Ce NPeocTaBy
no-nogpodHa HHGOpPMALHA 38 TAX H Ja C¢ MONBIHM CchbllecTByBamara Oasa gaHHuH. [lpyra
TIOCTABEHA e/ HA NPOYYBAHETO € Bh3HHKBAHETO HA EBEHTYA/IHM NIPOMEHH BLB (PH3IHONOIHYHOTO
CBCTOAHHE HA pHOMTE, PETHCTPHpaHW upes OHOXMMHYHH, XEMATOJOTHYHH M XOPMOHAIHH
HIMCHCHHSA, HPH CTPECOPH 0T MH(peKuHO3eH XapaxkTep (mapasnTeH, DaKkTepHalcH H MHKOTHYCH
uaQeknnoseH arent). [IposenennTe HICHEABANNA €A B HAKONKO OCHOBHH HAcOKH: 1) ycTaHOBABAHS
pedepenTuHTe cToMHOCTH Ha GHOXHMWYHH, XEMATOIOIHYHA, XOPMOHAHH [OKA3aTENH, KaKlo H
HAKOH OCTPO(a3oBH NPOTEHHH NPH PAlIHYHH BHIOBE KIHHHYHO 3/IpaBH CNAIKOBOOHW pHOH,
OTIIEKAAHE BLB BLirapus cwe cronadcka nen. 2) H3cneaBaHe NPOMEHHTE, KOMTO HACTHIBAT B
KOHUEHTPALMATE HA TOPENOCOYEHHTe NOKA3aTeNn ¢/led CTpec, NMPHYMHCH 0T HeHH(CKIMOIHK
aredTH (raaayBane, AHECTEIWA, HHTOKCHKAIHA C OPraHHMHH M HEOPIBHHYHH ATCHTH) NpH
CHaKOBOAHH BHAOBE pHOM, OTTACHKNAHH ChC CTONAHCKA ten B boarapms u 3) micnexsane
MPOMEHHTE, KOHTO HACTHIBAT B KOHUCHTPAIHHTE HA MOPENOCOYSHHTE IOKA3ATENH B CHCTOAHAE Ha
CTpec, NpHYHHEH OT napaiuTHd, OaxkTepHamil # MUKOTHYHM WMHQEKUHO3HH arcHTH nOpH

CHAIKOBOAHH BHIOBE PHOM, OTT/ICHKIAHN ChC CTONAHCKA Uen B brarapua.
Marepraan B MeToaH

[Ipu menuky nposejicHH OMHTH ca HINOM3BAHM CAANKOBOAHH Buaose pHOH, KOWTO ce
OTTAEAIAT CBC CTonaHcka uen B bmarapus. Onpenesesw ca CTOMHOCTHTE HA KPHBHHTE,

OMOXHMHMYHHTE, XEMA1OIOTHYHHTE H XOPMOHAIHM NoKazatenn Ha pudmTe. [lpHinomeHH ca W



H3CHeABAHHA, NOTRLpAUiasamm 3ad0nsBaHATa H  cHoMmarams 3a  audepeHiHaIHATE MM
JHATHOCTHEA {KHCTGJ]GI'H‘:!IIH TEXHHKH, MHKOMOIHYHO, IEpasHTOJNOrHYHO H EBETEPHH.I'[H{)
H3cNeABaHe, XHAPOXHMHYHHE HICACIBaHH4). 3a nenrta ¢ H3INOA3BaHa CHLBPEMEHHa amapartypa.

Beuukn pezynrati ca o6paboTeHy cTATHCTHYECKH.
Peayaratn

Pesynratire B TAXHOTO ofchiiaHe 3aeMAT OCHOBHO MACTO B JHCEPTAHOHHHAT TPYI.
PesynraTHTe ca mpexacTtasen B jgodpe odopmenn Tabmamm ¥ ¢mryps. Caen TaxX cnedsa
noapobuoto uM obcsagiane. OOCH#IAHETO B KOMCHTapa Ha pe3yATaTHIC ca KOpeKkTHH. To €
HalpaBeHo B HAKOAKO HACOKH: OMOXMMHMHH, XOPMOHATHH, XEM&TOAOIHYHH HICNE/BAHHA H

NPOYYBAHHS BLPXY HAKOR 0CTpodasoBy NpoTeniiy.
Hisoan m npunocn

TMonaygyeHnuTe pe3yvaTaTH 0 TEXHANT 3aT610049CH AHAIN3 Ca OCHOBA HA HANMPABSHHTE H3BOH
(neser ma Opoii). B pesyntar Ha npoBeacHHTe H3CASIBAHHA ca oOocoDeHH OpPHTHHATHH

(emmnanecer Gpoa) H NOTBLPINTEIHH NPHHOCH (JeceT Opos), KOHTO MpHeMaMm Oespe3epsHo,
[pakTH4ueckn moasu

B3 ocHoBa Ha MOTYHEHHATE PE3YIITATH Ca HANPABCHH CCOCM HOI3H 38 OPAKTHEATE, KOHTO

CUHTAM 38 OCOOCHD OJIe3HHN.
Ouecnka Ha ny0AHKAODEATE H UHTHPAHNSTA, CELPIAHN ¢ THCEPTAHOHEHAT TPYA

Jon. 3anpanoBa OpeicTaBs ABANECET W LMECT HAYYHH TPYJd, CELP3AHH C AHCCPTALHATA
Cenem o1 Tax ca 8 Scopus u Web of Sciences. o1 kouTo TpH umar uMmnaxT daxrop. OcTaramuTe
IdeBeTHadeceH Tpyda ca B uepedepupany cnucanns ¢ HaywHo penensupane. OGmmar Opoil Ha
HAay4YHUTE Tpyaope cam 1o cebe ¢H NokaiBa MamabHOCTTa HA NPOBEICHOTO Npoyusane. B
AONBAHEHHE HA TOBA KAHOWNATA 33 JOKTOP HA HAYKHTE MPSACTABA H TPHASCET H €IHO YUacTHS B
KoHrpecu, kondeperunn ¥ cumnozpymH. [lon. 3anpsHoBa npejcTass CIHCBRK C LIECTHANECET
OHTHpaHHA Ha myOmukaumu B Scopus # Web of Sciences u tpu umTHpanus na nybiMkaumn B
HepedepHPaHH COHCAHAA ¢ HAYYHO PeUeHIHpane.



Npuaoxenns

Cnopen MHEHMATHHTE HALMOHATHH WIHCKBAHNA 32 HAYYHA CTEMeH "10KTOP Ha HaykHTe" CHIIACHO
3PACPE u ITITI3BPACPB n npraokenne 8.2, 1o, 3anpanoBa H3UA10 MOKPHES, 2 B HAKOW NOKA3ATENH
SHAYMTEAHO MPEBHIIABA [OCOUCHHTE KpHTepuy. llpencTaEen € H CLOTHCTHHA NOKaJATeNCTBEH

MATEPHAT.

Astopedepar

[peacrasenusar aptopedepar oT 70l 3anpaHoBa € © MLIHC CLOTBETCTBHE HA

JMCEPTALTAOHHNA TPYA, HPABHIHO CIPYKTYPHPaH H ¢ HITOTECH CBITAcHO MinckBannaTa Ha 3PACPD B
TT3PACPS.

JakmovcHue

[IpeacraseHusT ANCEPTALMOHEH TPYA MO AKTVATHOCT, 0GeM H CBOBPKARNC NPHTCKABA BCHHKH
AocroficTea 3a OpHCBAUIAHE HA HayuHa cTened JlokTop ma maykure™ H OTTOBapA HANBIHO Ha
A3nckeanuaTa Ha 3PACPD u [HI3PACPDL. AuanwabT Ha peayATatHIe OT NPOBCASHHTE H3C/ACABAHAL H
(OpPMHpAHHTE HIBOAH, & CLUIO H WAAOCTHOTO MpeicTaBsHe Ha pazpaboTKara (OKAIBAT AKYPAHTHOCT H
BHCOKO PABHHILE Ha MICIE/IOBATEICKATA palora, ¢KCTepTeH AHANHI M CnOCOOHOCT 34 MpHIaraHe Ha
HAYYHHTE PE3Y/ITATH B NPAKTHKATa. BCHYKO TOBa MM JIaBa OCHOHAHME J8 JaM MOJOMHTEIHA OLEHKA HA
NPEACTABCHUAT JIMCEPTAIIHOHEH TPYI H A4 HPENOPhUaM Ha YienoseTe Ha Hay HOTO KYPH Aa Flacyear 2a
OPHCHEJIAHE HA HayuHATA CTENCH JIOKTOP Ha maykure” ua gou. pa-p Jduwmwurpumka Croiiuesa
3anmpsHoBa MO HAy4HA cnenHanHocr . Buoxumua”, obnact ua Buciie obpasosanue 6.0 Arpapun

HAYKH H BETEPHHAPHA MeAMIMHA, npodecHoHaliHO HanpasneHre 6.4. BerepunapHa MeIHIHA.
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OPINION

by Prof. Radostin Stefanov Simeonov, PhD, DSe¢

Department of General and Clinical Pathology, Faculty of Veterinary Medicine of Trakia University -
Stara Zagora, elected as a member of the scientific jury, on the basis of art. 84 of the Law on Veterinary

Medicine, decision of the Naval Staff (Protocol No. 33/13.06.2026) and order No. 2102/23.06.2026 of
the Rector of Trakia University, Stara Zagora.

regarding a dissertation on the topic

STUDY OF CHANGES IN BASIC BIOCHEMICAL, HEMATOLOGICAL AND HORMONE
INDICATORS UNDER THE INFECTIOUS AND NON-INFECTIOUS FACTORS IN SOME
FRESHWATER FISH SPECIES OF ECONOMIC IMPORTANCE

presented by Assoc. Prof, Dr. Dimitrinka Stoycheva Zapryanova

for the award of the scientific degree "Doctor of Sciences"”, scientific specialty: "Biochemistry", field of
higher education 6.0 Agricultural Sciences and Veterinary Medicine, professional field 6.4. Veterinary
Medicine

Characteristics of the dissertation work

Relevance of the problem

Changes in blood biochemical indicators in fish are the result of changes in the environment and
pathogenic infectious agents, the assessment of which could lead to timely and effective measures to
improve their health status. By understanding and studying the biochemical processes in this species of
animals, researchers could improve aguaculture conditions, optimize production practices and health
status, thus ensuring safety and for end users. This study examines various aspects of fish biochemistry,
including basic processes in their metabolism, endocrine function, nutrient needs and biologically active



compounds, as well as the changes that oceur in them as a result of changes in environmental conditions,

diet, stages of reproduction. etc.
Structure of the dissertation

The presented dissertation is written on 330 standard typewritten pages and includes 37 tables and
11 figures, The bibliography contains 594 literary sources, of which 576 in Latin and 18 in Cyrillic. In
terms of individual sections, the scientific work is properly structured and meets the requirements of the
LDASRB and RALASRB for a doctoral dissertation. It includes a literature review - 36 pages, need for
new research - 3 pages, goal and objectives - 2 pages. material and methods - 29 pages, results - 43 pages,
discussion of the results - 90 pages, conclusions - | page, contributions - 4 pages, practical benefits - 1
page, literature - 74 pages. list of publications related to the dissertation work - 4 pes., list of participation

in congresses, conferences and symposiums related to the dissertation work - 5 pages.
Literature review

The literature review uses an impressive 594 literarv sources, most of which are from the last ten
years. The review is purposeful and comprehensive. An analytical summary of the scientific information
in relation to the problems posed has been made. The literature review is divided into two main parts: the
influence of some non-infectious agents (prolonged starvation, anesthesia, intoxication with organic and
inorganic substances) as stress factors on the physiological state of fish and related biochemical indicators
and the influence of infectious effects (parasitic, bacterial and fungal) on the physiological state of fish and
related biochemical indicators.

Need for new research

According to the dissertation, there is an insufficient number of studies in our country, which
provide scarce information and a database of reference values that would be useful for explaining of
biochemical processes in fish and their health status. In this regard, the lack of sufficient information and
mandatory research related to biochemical processes in fish gives grounds to undertake the studies that are
the subject of this work. On the other hand. according to Assoc. Prof. Zapryanova, the lack of specialized
literature related to aquaculture similar to that in human and veterinary medicine is an additional incentive
for conducting this study.



Aim and objectives

One of the aims of this dissertation is to establish the reference ranges of some of the most
frequently used biochemical. hematological and hormonal indicators in laboratories, most frequently used
in laboratory practice, in various types of freshwater fish farmed in Bulgaria for commercial purposes, in
order to provide more detailed information about them and to supplement the ¢xisting database. Another
goal of the study is the occurrence of possible changes in the physiological state of fish, registered through
biochemical, hematological and hormonal changes, in stressors of an infectious nature (parasitic, bacterial
and mycotic infectious agent). The conducted studies are in several main directions: 1) establishing the
reference values of biochemical, hematological, hormonal indicators, as well as some acute phase proteins
in different types of clinically healthy freshwater fish, farmed in Bulgaria for commercial purposes, 2)
studying the changes that occur in the concentrations ol the above indicators afler stress caused by non-
infectious agents (starvation, anesthesia, intoxication with organic and inorganic agents) in freshwater fish
species farmed for commercial purposes in Bulgaria and 3) studying the changes that occur in the
concentrations of the above indicators in a state of stress caused by parasitic, bacterial and mycotic

infectious agents in freshwater fish species farmed for commercial purposes in Bulgaria.
Materials and methods

In all experiments, freshwater fish species that ar¢ commercially farmed in Bulgaria were used.
The values of the blood, biochemical, hematological and hormonal parameters of the fish were determined.
The following were also applied: studies confirming the diseases and helping with their differential
diagnosis (histological techniques, mycological, parasitological and bacterial examination, hydrochemical

studies). For this purpose, modern equipment was used. All results were statistically processed.
Results

The results and their discussion occupy a central place in the dissertation work, The results are
presented in well-formed tables and figures. They are followed by their detailed discussion. The discussion
and commentary on the results are correct. It is done in several directions: biochemical, hormonal,

hematological studies and studies on some acute phase proteins.



Conclusions and contribufions

The results obtained and their in-depth analysis are the basis for the conclusions made (nine in
number). As a result of the conducted studies, original (¢leven) and confirmatory contributions (ten) have

been identified, which I accept without reservation,
Practical benefits

Based on the results obtained, seven benefits for practice have been made, which I consider to be
particularly useful.

Evaluation of publications and citations related to the dissertation work

Assoc. Prof. Zapryanova presents twenty-six scientific papers related to the dissertation. Seven of
them are in Scopus and Web of Sciences, of which three have an impact factor. The remaining nineteen
papers are in non-refereed journals with scientific review. The total number of scientific papers in itself
shows the scale of the research conducted. In addition, the candidate for a doctor of science also presents
thirty-one participations in congresses, conferences and symposia. Assoc. Prof. Zapryanova presents a list
of sixteen citations of publications in Scopus and Web of Sciences and three citations of publications in

non-refereed journals with scientific review.
Appendices

According to the minimum national requirements for the scientific degree "Doctor of Sciences”
according to the LDASRB and RALASRB and Appendix 8.2, Assoc. Prof. Zapryanova fully covers, and

in some indicators significantly exceeds the specified criteria. The relevant evidentiary material is also

presented.

Abstract

The presented abstract by Assoc. Prof. Zapryanova is in full compliance with the dissertation work,
properly structured and prepared in accordance with the requirements of the LDASRB and RALASRB.

Conclusion

The presented dissertation work in terms of relevance, volume and content has all the merits for
awarding the scientific degree "Doctor of Sciences” and fully meets the requirements of the LDASRB and

RALASRB. The analysis of the results of the conducted research and the conclusions formed, as well as



the overall presentation of the work show accuracy and a high level of research work, expert analysis and
ability to apply scientific results in practice. All this gives me reason to give a positive assessment of the
presented dissertation work and to recommend to the members of the scientific jury 10 vote for awarding
the scientific degree "Doctor of Sciences” to Assoc. Prof. Dr. Dimitrinka Stoycheva Zapryanova in the
scientific specialty "Biochemistry”. field of higher education 6.0 Agrarian Sciences and Veterinary
Medicine, professional field 6.4. Veterinary Medicine.
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