
I1pOJ3e.D;eHWca MaUla6lil1 npoy tfBallHSI s nee MRoro BaJKIlI1 11 aKTyaQ1Hl

uanpaaneuas, a HMCHBO onpenenaxc HS pediepcrrrna HHTCpSa'lH aa penaua

OCH08RF1 fiI'lOXI:tMH'IHH, xeaaronorusaa 11 xopvoaanrra rrapasietpa TIp11

3H"a'll1Tenell 6poi1 p83I1R''l"1llI BH)lOSe CR3JllCODO.llHllp1'l6H, KOHIO 6uxa MOI'JTHna

O'b,!laT H3nOn1BaFm IlpM OUeHl<3 aa xpamrremnrre pelKHMI1. MeTa60JlHTHI151

npoqian, H.I1BOTO HS crpec 11.lip. Owe no Belie, -re .llaHHHTC OT .1frl eparypara

OmOCHO Te311 rroxaaarena ca 'rsspne orpamrseua If KaCMT npena BC.l{qKO

1

. A""Y3JIROCT ua "l)o6JlCMaTUXaT3 I} IllicepT3LUfOlUlITI1 TpYA

,llHcepTaUI1SlTa J1 CbnpOBOlKJ~a.u.J,J1TeH MaTepM~ R AOKYMeHTH ca Ha(l'bIHIO B

YHHCOHC 83CHKB3.HJ.ISlTasa nonofiea lfaY1.JeHTpYA Ita 3al<oJla 33 p83SHTHe ua

aKaAe:'>.lWlHHlI C'bCTaR B PE, I1paSHJlHHKa 33 neroaoro Irp~jJJOIl(eH"He, BIG). H

ITpaBBlIIII1Ka aa pa3BHTHe 113AC BTpY, Crapa 3aropa .

SCI~'1KH Jle06XO.llltMl1 paanenn.R C'bnbplKa s aneKS3THO CbOTHOIlJeli He

OTHOCHOnaceprauaouen rpyn ua TeMa "DpO)"lBaHe upOMelUITC sa 633IiCHll

6R0Xl1Ml1'fIDI. xeM3Tonorw·nm '" xopaoaannn 1I0K33aTeJ1R, non BJIlUl.Rl1e na

H'H<j>eI<I:tH03HI1l!I uerUHpeKIDI031HI <j>al<TOpRnpx FUlKOI1 C.~3AKOBO)l)1HaMOBC

pn6"H CDCCTOII311CKa3113'lI1MOCr" aa npHJJ.061~13aHeua Ha),,! aa creneu ,,)J,OKTOP Ha

nerepaaapsoneruruaxciorte 11aYKW", rrpencrasca OT .!lOU. n-p )J,nMH'rpHJiKa

Crotisesa 3anpJlllOBa OT cexuas ".6ROXlI!\'IMSI C OCBOBH H3 Kffi1Hl1'1H3T3

6HOXlil"lFUl" KD:'¥I xarenpa .,¢apMflJCOJ10nfJl. CP}l3l'101l0nr51 aa lKlfsonUfTe,

6HOXHMHlIH XlIMloUl". BM<P, TpY. Crapa 3aropa

OTUpoljl. A-P Teonopa Mnp-reaa rCOprUCBa, Jl6MII
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DpenCTaBeRJiSlT nsrreparypea 0630p e aerrocpencrsexo CB"bP33HC uenarc

Ii sana-rare na Jll1cepTaUI10AIIHJI TPYJl.11e noctarsxuo HR<popMaTKBeR no

3KTYllJlli3 Ii 3Ha1fl1MaHaYLrHa rrpofinesraraxa, csspaaaa c 6HOXffi'l.1H'iHllTe,

XeMaTOJlOnl'lHl1Te II CPl13HOJlOrllLJH1ITe noxaaarena npu Cna,nKOn01UIH pHOH.

orrnexaaaa s YCJTOBl1.IITaH3 axaaxyrrrypa. B Ta3lf spsaxa me orticnesca, sc

Te)taTI1K3-ra ua 0030pa OCBCHBIDKRa H3YYEl3 CTOH'CaOCT. ]1!'-'la 11HCHO IHpa3eHa

npH110>KHa HaCO'ieliOCT TOH K3'1U C'hQeTaSa acnexra O'T 6H0X1{"NI~'ra,

<j>I13ROnorruna, PHOOBb,nCTBOTO, eercpanapnara Me,llI1LJ.FrEl3H eKOnOrH'U-IJ:HI

MOHH'fOPI1HT, I {lITl1paHJ1 ca 594 1I11TeparypHI1 >t3TOYHffIDl, 113K!ltO'fHTeJJHOaa

q)')K,llH asropa. KOCTO nesroucrpapa MHoro I100paTa OCBCIlOMCHOCTaa 1I0U.

3anp.IUIOBaDO TeJH ssnpoca a ocooeuo OTflOCHO 3Ra':leHHeTO H3 6HOXI1MWlliliTe

8Jcne.lIBaHIDl aa onemca na 3.!lpanHTU[ eraryc ua pl161'fTe Ii aa ODTI1MH311paHe Ha

npoaseoncrseuure npaKTJ1KJ.lB axaaxynrypare. Maoro notipc arrexarneuac

npasa Hanp~CRoTO nonpofiao ofio6Jut:Hl1C 13 xpas H;:! 0630pa, B KoeTO ca

orspoeaa JlI111CaTaua ,llOCTaTO'IIlO RH<popManl1)1 no npofineerarnxara aa

,IUlCCpTaIlI1OHHHJI rpy,u, KoeTO nasa ezraa MAoro noepa MOTI1JntpOSKa aa uermre

11sana-rare u 06ocHOBaBa HeofixomnlOCTTa OT rrpoaexnaaerc R3 113CJle,JsamlllTll

Ilo-ziony B 1f3110>Kelll1eTOC1'fme aartpaaa xparsx auanaa aa HHq)OPMaJHUIra

H nonyxeaare pe3YJlT3'CH I~npoercra aa .nl1CepTaJrnOlfffil.ll rpya.

COJ1eHOBOJl.HHp116JI, KOerO B 3Ua'U1TeJTRaCTenCH 33rpynHHJ3a onpe.ienanero Ha

3Jl.paBAIDI craryc ua p}16I1Te, pa3Bb'lKll3H1'I Ii 0 rrnexnarm B CJla)lKOBOAHU

6acemUi. Ha Ta"31i fiaaa, no 8TOpOro aanpaaneaae ca nposeneun

Illl'rpoKoo6xBanHl HlCJlet\BaIUili 11p~1'l.eCTO orrneacnana B Cl'OnaACKR YCJlOrllUI

BI'I.nose pH6H B EDJlJ'3pJ{ll, KaC3eUlH npcy-reane nposreu-rre aa 6MOXJfl'.<U1'llHIJ!H

XOpMOHa.JlHIDf npo41l1J1 npa lla3:JTH'lHI1 Sbl,1l.etiCTBHH - rnanysaue, J.(05asKa Ra

CID-16HOTlIUH, JffiTOKCl1KaOMHC A1'ITpaTII Ii opraaotpoctpopan Cbe,n~1RelllUi. KaKTO

~1npa 6aJ(TepJ1aJl1-1a,uapaasrrua H n:.6wma I:UiCPCI\Ul1lll1 .lIP.
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Pa3.1lCJI"bT.Marepnaa H MeTOllH" e a,lleKBaTCII crrpauo nocraseaara uen 11

3a,lla'flf. fu,a ziofipa nornsecxa Bpb3K3 Me/KAY ofieicra 113 113CiIelWaJII1!lTa,

npanoscenare B'b3n.ef:i.cTBIDl,Kp'bBHHTe IIOKa:3aTCnJ1H "'·31101l3Rall."'·I'eaHa.1HnILIK.H

MeTO)H.r.npYLIBaHHllTa ca rrposeneun BhPXY ronru-f 6pOH paJJlH<ni11 sunose

crra;n;I<OBOAI·lHpH6H C'bC CTOllaHCKO 3HaqeIDfC. Bnenarnena C'bM OT OrpOMHIDI

6pOH KpbBIIR npOOH (Ran. 12 220!), KOHIO ca nOiI)"leHHH II aaanasapaaa.

Yl3nOJT3BaHl1Texrerorozmxa ca npaaanao flO,llOpaHR 11sraoro A06pe OITl'lCaHH,

xoero rapaarupa nocrnraue aa uenra Ii aarrsnaeuue ua nocraseuare JaA8'lJ1H

n03B01l1l11a Bb3npOH3B01.l.RMOC'I' aa nony-reaare pe3YJlTaTH. OnHC8Rl1 1'1 Ae-raful~1

ca npOH3X0)1a 116pOll aa BKJJlOqe~n'lTe B excnepajaerrnrte p11611,YCJlOBH.SITaaa

OlTne)[<,£(aHe, 113nOJl3BaHaTa anaparyp8 38 paanastrare MeTO)'IJol- 6110XllMWiIDI,

XeMaTOJfOrH'IHR, MOJle"'Y1IJtpR11 H Xl1CTOJlOrHLItrH.

Marcpnan Il 1\1eT01Hi

nOCTaBeBaTa uen Ii 3a,D,a'lJ1 ca ajICKBaTHI1, JIOfWJHO 060CJIOBaRI1 11

npO.H3TJ{1laT npaxo OT mrreparypaaa 0630p. Ilcrrra e !lCIiO CPOpMYJll1palla H

xopunrpaaa csofipaano aanpaneaarc npenopsxa, C orxposnaae U3 OCHOBll3T3

uen 11 sropocrerreuaa're u.eJII{. 3an.a'lxI'Te ca .110 nI'I H11, KOffi(peTII11 H SiCHO

AeqnHrnpal1l1 KaTO H30"JrnCIDIeTO IiIM rapaurapa nOCTl1raHeTO uemrre I{a

AMceprauuor IH1UITPy zr,

B ,D,k1CCpTaUI{OJ-fHI1~-rpyn. BI1)!(,llaM, 'Ie aaTOPbT AO rOJUlMa crenea ce e csofipasun

C 6enc)!QUlTe MI1 na paaurape H1Ul C"bBeT aa xerenpara KaTO ycnopenuo c

OOJmaHeTO sa JIlHepaT)'pHHTe }laHA" e axueurapan 1'1 11aaaamrsa 11KpWrnLJHWI

nonxon DP" rroauacsae na lffi<popMaUlflITa, a HJl.KOI1OT Cl,iKl\eHJifSl't'3C3 ,D,a,nCHJ1B

,llltCK)'Cwrra.
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Hacnezraannre aH.D.one BIUlIO'lB8T: tuapan (Cyprinus carpioy; irsrosa

rrscrspsa (Oncorhynchus mykissv, KacjlJIBarrscrspaa (Salmo truttafariov; CJ1Bel:l

(Salvelinus fontinatisy; PYCI<8 eCCTp8 tActpenser gueldenstaedtiij, cK6HPCKB

ecerpa (Actpenser baerii). XH6pK.ll MC)I(AY PYCKa II Cn6lfpCKa ecerpa (A.
gueldenstaedtii x A. baeriiy,a~)pH](8HCKI1COM(Clarias gariepinus) If mYK8 tEsox

lucius).

.llJllaI"HOCTI1xa,BerepHH8pIfOMC.llllUI1IICKaPYTlfHHaTaBnpHJIO)KHMH

Pasnem-r ,,Pe3yJlTaTli" e nofipe C1'PY:K"TypHpaH,KaTO M1I0rO sasoro MliCTO

saeaa YCTaHOBlIBatleTO aa nI1AOBO-CneQ)1(pl~tffil'l 5HOXllM1NIDt perpepearaa

IHlTepBaJIH. KoeTOe OCtf.OBHBrrpennocraaxa aa TOTUlaoueuxa Ha3.1(panOC}lOBIIOTO

CbCTOlUHfe,A.I1arHOCTHKaTaua 3a60JUiBaRlUI Ii <pR3I10J)orl1lJeHMOH.lITOPIUiTliP}!

pafisrre, OTrJIC)KJ\amt B aKBa}:YJIT)'pM. Ilpa pu.6HTe CTOHHOCTkfTena xpsnnare

6110XllMWlHH nOKa3aTeJIlI ce anaasr 01' MHO)l(eCTBOennoreurra 11 cxaorcnae

q)aJnopn. BlUllO'lliTeJlHO 9M.I(, B'b3paCT, lion, pcnponyxraeeu CT3TYC,xpaneue,

YCJlOBMlIaa OKOJlHaTacpena, rexnonorua aa orrnexnaae, CTpeCOBl'!CPaKiOpH.

RarlH'lHe H3 pa3Ill'f'lHl1 naroreua - 6ah'TepHI1, f'b6I1lrKH, napanrra 11ZIp. IlOPaJIli

-roaa mrreprrperamorra na nafioparopaare peayrrraru H3IiCKBa LlaJIHlfIieTO sa

aarraaapaaa pcdiepearnu lIlt repaann, C'bo6pa3CRB C KOliKPCTHlill sua H

npo113BOACTBCBHTCYC.'109Iti1. Pe3YJITaTHTe ca sa 6a3aTa na ,iloMOCp01:JlIH H

Mama6IDt npoyssaaas BbPXY KJl11fl11'll103Ha'fI1MH xeMaTOnOrH'·UHI. 6HOXHMWIHl'l

11xopuonanaa noxaaarena IIpl1cnanxoaonan pH6H CbCCTonaHCKOaaaxeuue. 3a
nepnon OT rroacxe 01' ztecer ronan» ca 8HaJlM3UpaliH otinro BHYlIlHTenHlllI 6po.H

OT 12 210 KpbBRB rrpofiir OT nener KKOHOMK'feCKll B3)I(B~1BU.llB cnamcoaomra

pH611,orrnecsnana npa ycrroeazra aa 61>nrapCKaTaaxaaxyrrry pa. Cncreaaru-rao

ca oueaeun npH6JlH3HTeJfliO Tpl1.lleCeT xeaaroaoraxna, 61iOJillMlfliJfl1 Ii

eanoxpxana nOKa18TenB C Hen YCTallOBji98He H8 peoepeuran I1liTepBaJlH,



KaTOuano paaaenvr ,,/],HCI\-YCHn"e Jto6pe crpyxrypapax 11noxaasa Jloopa

aarerpanaa, KPl1TH"lBOCT R aaamrrmnocr H3 eo6crnCIII1Te PC3YllTaTII B

KOHTCKCTa aa YCTaBOBeRHTe 01'npyru aSTOp" Hay'rHH .[{aJIHH no TCMaTl1:KaTaaa

zraceprartaoeana Tpyn. .lJ.o6po sncsarnexae npasa H36paRH.ll 01' anropa

l1H1'erpaTHI3CHnoaxon, KOHTO CBbp313a Qllof3HOJIOfH}11 a H H.llKOH naT0J10rnH np~t

pafinre c exonorasra, assaxynrypara IiPa3Jl11'lRli CTPCCOBHBb311CKCTBfUI.Karo

MHoro nonoaorrenna crpaua na )lIlCI<YCIHrra ee orxposna H36paaaTa norartecxa

paxuca, B KOllTO ea upencraseaa H aHa'lll3HpaJUIpe3YJlTaTI1re01' coticrsemrre

npOY'IBaRHlI: sa BceKM 6l'10XllMM'fea noxaaarerr C HarrpaBClla spvnca Me)l(,ny

q,H3110JlOfl1'iJJapons, npovenu npn paanasan CKCnCpliMeFlTaJlHR ycnosax (rnaa,

s

)1.0CKYCHSI, If3BOIlII, npunocn H npenop'bKn

C"h3}J.a,!leRaTa6a3a .Ilallmr MQlKe na nocnyxa KaTO Ra)'tma ocaosa aa

6b.ll.elllli1H3CnellBaBH~1BbPXYB.IllilfIDleTO aa xpaneucro, cjJaKl'Opforreua OKOJIHa-ra

cpcna, IDiq,eKUH03IDtTe 3a6onlmalH1n H TeXHonormne aa orrnexaase espxy

<j>H3HonorHlITa II311paBOCJIOBHOTOcscroasue ua pH6H're.

,IWyra xacr OTpeaynrarsrre. ua 6a3aTa xa -raxa YCTaHOBeHlue pe<l)epeATUH

airrepnana, BK!lIOqna'r onpenenaaero ~frunOJl3BaHeTO aa re:m uapaverpa sese C

JlHarHOCTlf'Ilia ncn, cnen pezraua Bb3.!].eHCTBH.ll 01' HClfRcjJCKU1103eU II

RHq,CKUH03eH xapaxrep.

l'hcl1eABaJiWI'C nOKa3aTCIDlSKJlIOt{BaTcep~lIm "P0TeliHH. MeTa60.illlTH aa

asorxara 061\UfHa. noxasarerru aa n14lI1dJumn rrporpa», CH31'1MHaaJ<Tl1BHOCT,

MaKpoeneMeJlTI1,C'rpeCOBMXOpMOIIR, TIlpeOI1IDm XOPMOIIH, Bb3namlTenllll

MapKepff 11 xeMaTO.ilOrH'ffiH nosasaresa I.f HH}J.eKCI1.I10nyyenwre pC3ynTaTI1

AeMOHCTpHpaT lICBO H:~pa3eHa Me)!(AYBI1JJ.OBaBapHa6H.1ROC·1B MeTa60JlHTRHle,

eH.n0KPlllUfllTe R XeMaT0.10TH'llUlTe npooams, KoeTO nonxepraaa

ue06XOiJ,HMOCna OT BH;lIOBO-Cnell,l{q,I1QeHnonxon npn HHTeprrpCTaUI-Urra ua

nafioparopaure H3CnelIBaRHJl.
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Hanpaseuare 9 113Bo,naca xoaxperuu F! nenocpencrseiro CBbp38HH C

1I0J1)7<JCHI1'TepC3YlIT8nl. BFlCOJW oueaanaa aartpaueanre npa HOCH, KOlfTO

npencraasr B Cl1HTe3F!paH BI1,nnayxnara B HaY"1Ho-npHJIO)KHaTacrotraocr sa

rrOCTW'HaTOTO J) llRcep'l'aUF!O~U1.HJIrpya, Muoro BMCOKa ouen K8 ,llamlM na

OpHrRH3JlUlHe npanocu. B KOI1TO HaH-lIpKO ce BII)K.:la BOMCUlaT8PO!!lI H3

AucepT8HTa B rrposeneiurre Ma:J.Ila61H1excrtepaaeara, TbH KaT'OK31<1'Oaese

OT6eJl.ll3aX ,n8m-HlTe OT nareparypara OTIlOCHO6F10XHMHlITa, <pH3110JIOnlllTaB

xevaronoraara npa CJTSD.KOBOAlUITePl16H ca MUOro ocxsnnu

).,I,pyra canna crpaaa H:l naceycasrra e 113B1,pweHH)JTMYJlTH<paKTopeH

aH8.III13:paarrreacaar ce H ce 06Cb'iK,naTeIfROepCMeRHOeq,e",.HTe aa Xp8HHTeJleH

pexaa, crpec, TOKCHKOnOrHYHFI<p8KTopa 1111HcpeKlll103HFIarearn. T03H nonxon

cssnasa enna peanacra-rna xapraaa ua CJlO)J<HaT3<pU3HOnOfI111IlpR pu6RTe

orrnesrnaau D yCJIOB~ll1T8Ba aKB8I<yJITYPa,

xpauene, I1HTOKCWKalU'IJiI, lffi(peK~ 11 np.) H CpaaAl1TeJlCR aaanas C npyrn

asropa. TOBa e CBJleH aaysea nonxon, KOMTOnOK8313<1A06pa opaesrauaa S

HaY1.UfaTal1litPopMaUI1Sl no revara 13 co6CTBeHI1JlnpHHOC Ita AHcepTaHT<l. Mnoro

f.l06po snesarnenae rrpaaa tPaKTa, -re ce KOM6HIDIPa1 6HOXl1~ll1lffill napIDfeTPI1 .ff

npyra KpbBHlI nOKaJaTeJII1c XI1CTOoaTOJlOfWl1l8TaRa,XO,UK8,KOeTOB 'm8'lllI'eJUfa

crerrea nonotipaaa Marepnperauaara ua YC'IaHOBCHl11'eCKcnep~IMeHTrurHHTe

naasa. Karo npuaep B TOBa OTBOIIlCHRe6m nocoxuna ~)occl>oopraHWlJ1aTa Tl

BI1Tparn8T8 11liTOKCI1K8UI1'51K'bACTOI1HTcpnpeTaUI1TnC ea t.lHoro y6e,lHrrenHH H

6H'01lOrH"1HOJ10fl1~ mLeliO aauioro GHoxm.llf'IHlfrenpoueaa ca nonxperreaa

OTMOptPOJIOfl1QHl1.lI.OKa3aTeJ1Cl'S8,KaTOT0311nonxoa e npI1'JlO)KCHH npn npyra

napasrerpa. Crreuaanno UCKaMna orfienesra SS)KTIOTOM51CTOB tlT1CK')'CI1JIra ua

srnoro nofipara ~lHTepnepeTalUflf ua llHarnOCTH"1l1aT8 CTOH1'{OCTaa Hl!l(011

OCTpOlPa30BI1rrpcreaa (cpR6pm·lOreH. uepynonnaaanu, CRP) npa npanoxeuwre

B"3)lei;jcTBIDI,TbH K8TO J~aHBI1TeOT !TlITCpaTypaT8 aa TI!X ca rsspne OCKbllHH H

IIcll06pe npoyxena rtpa PF!611TC.
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113!10JlJBaHli npa oueaxa aa aapasnns craryc, xpaanremnrre PC'lKlIM.l1 ff rrpn

AHarRocTKKa-ra na 1I11cj>eKUI-103Hl1 H lIeHHcpeK3H03R1~ 3a60JUlilaIDUI }[

HHTOKCI1J(3I[lll1 ITpM CJlaLlKOBOAIlH pa611. 3a.TOBa ,llaBaM IlMCOKa rronoxatenaa

OI{eHJ<asa nocrarnaroro B AHcepT3lUmI:JliIDTTPYA H y6c.neHo ure rnacynau ,.3a"

npacsscraae na aayxaara crerren ",UOKTOp na BeTepl1HapaOMeAHWrHCKHTe

uayxa" na LlOIl. A-P AmUI1'pl1HKa Croaxesa 3arrplillosa OT CeK1l1111"DHOXIDIIDI C

B 3aKJIIOQeUl1C C'UI1'aM, 'I.e npe,ncTaBCItI'!S1T OT LlOU. 3anplUloBa

tll'lCCpraJlHOIlRll5l Tpy.n J3 npRA06RBaHe Ha t13Y'lH3Ta crcrreu "AO",OP aa

BeTepKRapaOMeAIiL(HUCKl1Te HaYKlI" no crpYKTYPa H C'b)l'bp>K3HRe Han'bJlifQ

orrosaps Ha H3CIlKBaUl-lJrTa sa 3aKOlla sa p33B11TRe tla 3K3JleMI!'flU111cscran B P

EbJITaPlHI, Ilpaaannusa aa RerOBOTQ npMJIO'lKCHHe. KaKTO Ii aa Flpaaanamca sa

P33BMTlICaa aKaLteMW!ID1S1cscras BTpaKHHCKIMI ynasepcarer, BKII. H rosxare B

Ilpnnossexae TIpoBeLleHH: ca 1I'lama6HH Vl'lCJleABarH!.SI]11 ca aanpaseaa MliorO

aa)K11l1 11 0pHrRHaJ1HIif npnaoca, CHbP3al-I~1 C onpenensnc sa pecpcpeRTI1Te

HHTCPSaJ1H aa ron liM 6pOH OHOXHMHYHH, xCMaTOnOrn'lRH, xopvoaanan

napaverpa, «orrro csanaaar conazraa 633a ~aHHH, K0I11'O )IOraT na 6b)[aT

He na nocnezmo WlCTO C'bMMtJOrO snesarrresa H OT ronellilll 6pOH aa)"ilill

ny6JllfKaruHl, CB'bp3aUH C ,l{HCep-raIlHOHHlUI -rpyn - oomo 26 6p., OT 1(OH1'O7 ca

perpepapaaa 11 annexcnpaan B CBeTOllHaT3 6333 .naliHli Web of science. a

OCTaH8J1JfTCca B aepediepapaaa en JoICaJHUIC Hay'! HO peUCH311pa He. B ronswa

sacr OT ny6mtKaIllflne non. Banpauoaae 113 [l'bPSO M5ICTO, "OCTO e aaxes
HR.IUI1<aTOp33 IIH'liI I'lSi rrpaaoc 11SOAeH[OTO H MSICTOB 33MI{Cbna 11npOBe>K.a.aACIO

lCaKTOaa eKOlJepI1MCtITl1're, TaK3 H B IDcnCLlB311cTOIl aH8J.1113a113pesynranrte.

B nonxpena H3 TOBB ca H BR)'unrrenRI111 Gpon yxacrua (31 6p.) B uay'lRH

KOHcpcpRellHH H xonrpeca Y uac Ii B qyJK6Flua. OTne'l3TaHII S cncunanuaapairn

Hay(lHH ID)laHHlI CM3-repmullil'c OT CbOTaCTHliTC cpOPY~"li.
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(Ilpodi. ,n-pTeonopa .!tBMlI)Crapa 3aropa

ITOllOPlC:11.09.2026 r.

OCHOBHsa KmlIfRYHa-ra 6HOXllMI1lI·' ua xarenpa .,<t>apMaKOJlOrWl, <pI-f3110110flUIna
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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,

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,

Relevance of the Dissertation Topic
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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

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 fanning,

veterinary medicine, and environmental monitoring.

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. hemarological,

and physiological parameters in freshwater fish reared under aquaculture

conditions.

Literature Review,Aim and Objectives

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, r will provide a brief analysis of the

information presented and the results obtained within the dissertation research.

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 or the health status of fish bred and reared ill

freshwater environments.



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. I am particularly

impressed by the exceptionally large number of blood samples obtained and

analyzed (more than 12,220 samplesl).

Materials and Methods

The aim and objectives are appropriate, logicalJy 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.

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. 1 note that the author has largely taken into account [he

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.

investigations for assessing fish health status and optimizing production practices

in aquaculture.
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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 arc

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 or 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 i investigations of clinically relevant hematological. biochemical and

hormonal parameters infreshwater 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 analyzed. 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 aquaculture management.

Results

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.
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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 or 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 siressors. 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

Discussion, Conclusions, Contributions and Recommendations

The investigated species included common carp (Cyprinus carpio), rainbow trout

(Oncorhynchus mykiss), brown trout (Salmo trutta fario), brook trout (Salvelinus

fontlnalis), Russian sturgeon (Acipenser gueldenstaedtii), Siberian sturgeon

(Acipenser baerii). the bybrid between Russian and Siberian sturgeon (A.

gueldenstaedtii 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 pan of the results, based on the reference

intervals established, concems the determination and subsequent diagnostic

application of these parameters following a range ofnon-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.
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The conclusions are specific and directly related to the results obtained. T

highly appreciate the contributions presented, which provide a concise synthesis

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

dissertation.

1 would particularly like 10 emphasize the Important place given in the

Discussion to the diagnostic value of several acute-phase proteins-fibrinogen,

ceruloplasmin, and C-reactivc 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.

parameters.

As an example, 1 would point to the organophosphorus and nitrate

intoxication experiments, where the interpretations arc particularly convincing

and biologically sound precisely because the biochemical changes are supported

by morphological evidence. A similar approach has also been applied to other

conditions-including fasting, feeding. intoxication, infections, and others-and

the findings are compared with [hose 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 otber blood indices with histopathological findings,

which substantially enhances the interpretation of the experimental data obtained.
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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 tor the
Development of the Academic Staff at Trakia University, including the relevant

criteria specified in the Appendix. TIle dissertation presents extensive research

and contains important and original scientific contributions related LO 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

Conclusion

I 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 arc 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 supported 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.
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(Prof. Teodora Mircheva Georgieva, DVM, PhD. DSc)

Signature:

II.September.2026

Stara Zagora

Therefore, I 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 Stoyeheva 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.

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

intoxications in freshwater fish.
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