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Thus, in both males and females, biomarkers of lipid peroxidation and protein damage in the
different tissues of furunculosis-affected trout showed higher values compared to healthy trout.
Increased lipid peroxidation was observed in muscle tissue, gills, liver tissue and milt of
furunculosis-affected males. Aldehydic and ketonic derivatives of oxidatively modified proteins
were higher in muscle, heart and liver tissues, milt and spawn of furunculosis-affected males and
females. Total antioxidant capacity was decreased, especially in liver and heart tissues of
furunculosis-affected males and females. This study encourages efforts to increase the knowledge
of oxidative stress biomarkers for the identification of Aeromonas-induced disorders and specific
fish responses typical of furunculosis in salmonids.

In conclusion, this study provides valuable insights into the oxidative stress response in
furunculosis-affected sea trout collected from the Baltic Sea and sheds light on the systemic effects
of the disease on lipid and protein oxidation in different tissues. By quantifying biomarkers such as
TBARS and protein carbonyls, we have demonstrated the presence of oxidative damage in
furunculosis-affected sea trout, highlighting the role of oxidative stress in the pathophysiology of
the disease. Our findings reveal tissue-specific variations in the levels of lipid and protein oxidation,
suggesting differential susceptibility to oxidative damage in different organs. The observed changes
in oxidative stress biomarkers provide evidence for the systemic effects of furunculosis on sea trout
physiology, with implications for overall health and disease progression.

The identification of biomarkers of lipid and protein oxidation in furunculosis-affected sea
trout represents an important step towards understanding the mechanisms underlying disease
pathogenesis and progression in this species. By elucidating the oxidative stress response in sea
trout exposed to furunculosis, our study contributes to a broader understanding of host-pathogen
interactions and immune responses in aquatic organisms. Furthermore, our findings have
implications for the development of targeted therapeutic interventions and biomonitoring strategies
for the management of furunculosis in both aquaculture and wild sea trout populations. By
identifying tissue-specific biomarkers of oxidative stress, we provide potential targets for
therapeutic intervention to mitigate the detrimental effects of furunculosis on the health and survival
of sea trout.
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Hitporen B puboBoaHMX cucTemax mpencraBieHuit y ¢opmi amiaky (NH3), 10HIB amoHiIO
(NH4"), nitputis (NO*) Ta mitparis (NO*). Ix nakonuueHHs y BOZHOMY CepelOBHIII 3yMOBJIEHO
KUTTEISUTBHICTIO caMUX O0O0'€KTiB aKBaKyJbTYPH, OCKUJIBKHM OCHOBHUM IPOJYKTOM O1IKOBOTO
MeTabomnizMy y pub € amoHiil. OKpiM TOro, BHPOLIYBaHHS PUOM 3a IHTEHCHBHHMX TEXHOJOT1H
BiIOYBa€ThCA TPH BUKOPHCTaHHI KOPMIB 3 BHCOKHM BMICTOM NPOTEiHIB, SKi € J0JaTKOBHUMH
JDKepellaMy HITPOTeHY Y BOAHOMY cepefoBuiii. OTxe, po3poOka MeTo1iB €)eKTUBHOTO BHUITYUCHHS
pO3uMHHUX (OPM HITPOTEHY 3 BOIU PEHUPKYJIAMINHUX PUOOBOJAHMX CHCTEM € HarajabHOIO
poOJIEMOI0 IPOMHCIIOBOT aKBaKyJIbTYPH.

[lepcieKTUBHUM METOJOM OYMCTKH BOJM € BUKOPHUCTAHHS aaCOpPOIIMHUX MaTepialiiB, sKi
3/IaTHI aKTUBHO IOTJIMHATH PO34YMHEH1 (opMH a30Ty 3 Boau. [IpHKiIagoM Takux afcopOEHTIB €
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0a3anbTOBl Ty(pH — MPUPOIHI ATFOMOCHIIIKATH IIEOJIITHOI Tpynu MiHepamiB. Jlo MiHEpalori4yHOTOo
ckinany OazanbToBUX TydiB ponosumia «Ilomumpke-2», ki BUKOPUCTOBYBAIUCS B JOCIIKECHHI,
BXoTh: 1eoniti 35-40 %, moutmopuionit 3040 %, monposi mmatu 10—15 %, kpemHesemu
4-5 %, rematuty 3-5 %.

VYpaxoByoun BHIE CKa3zaHe, METOI Hamoi poOOoTH Oylo OIIHUTH MOXKJIUBICTD
3aCTOCYBaHHA LEOJITBMICHUX Ty(}iB 3 pomoBumia «llomuibke-2» y TEXHONOTii OYMCTKHA BOAU B
aKBaKyJIbTYypl, 30KpeMa B AKOCTI (iITPYIOUHMX E€JIEMEHTIB B PHOOBOJHIA yCTAaHOBIIl 3aMKHYTOTO
BOJIOTIOCTaYaHHS.

VY Xoni JOCHIDKEHHS BHKOPHCTOBYBAJIM BOJY 13 PEHHUPKYJIAIINHOT pruOOBOIHOI CHCTEMHU
nabopatopii GioTexHousorii TiApOOIOHTIB HABYAJIHHO-HAYKOBOI'O I1HCTUTYTy Oiojorii, Ximii Ta
oiopecypciB UHY imeni HOpis ®enpkoBuyua. Boay BimOupanu i3 MexaHiuHoro GibTpa, KyJId BOHA
nocrymnaia i3 puboBogHHX OaceiiHiB. Bogy BHOCHIM B €MHOCTI Ta 3alIOBHIOBAIIN iX KUTBKICTIO TY(QYy,
ska Bianosigae 50 %, 100 % ta 150 % 006’emy 3amoBHeHHs MexaHiuyHOTO (pinbTpa. BumiproBanus
KOHIICHTpaLli pO3YMHHUX (HOPM HITPOTeHY MPOBOAMIH uepes 2, 4, 6 Ta 24 TOAMHU €KCIIEPUMEHTY.

Pe3ynbpTaty mpoBeAeHUX OCTIKEHb MTPOJEMOHCTPYBAIN MOXKIMBICTh OYHUILEHHS BOJIU Bij
HITPOTEHBMICHHX CIIOJIyK 32 JOMOMOTOI0 JOCHiKyBaHUX TydiB. Cumij 3a3HauuTH, 00 Tyhu
edeKkTuBHINIE ancopOyIoTh aMOHIN, HIXK HITPUTH Ta HITpaTtH. Tak, X 3acTOCyBaHHS MPHU3BEIO O
3HIKEHHS Yy BOJII KOHIIEHTpaIlii aMOHii-i0HYy Ha 16 %, a BMICTy HITpHUT- Ta HiTpaT-ioHiB — Ha 11 %.
3ayBaxkumo, 1m0 3MeHmenHs BMicty NHs' peectpyBanock Bke depes 2 TOAMHH IICIAsS KOHTAKTY 3
TypoM Ta MNPaKTHYHO HE 3MIHIOBAJIOCH MPOTATOM MOJANIBIIONO EKCIepuMeHTy. HaToMicTs,
KOHIICHTpAIlisl HITPUT- Ta HITPAT-10HIB 3a3HaBaja MOCTYIOBOTO 3HIKEHHS MPOTATOM 24 TOIUWH.
HaileexTuBHine aacopOTHBHI BIACTUBOCTI MPOSIBUIIUCH 32 YMOB 3aCTOCYBaHHs Ty(]y B KUTBKOCTI
150 % o006’emy 3amoBHEHHs MexaHI4HOro ¢iIbTpa. BukopucraHi 3pa3ku 0a3aqbTOBOro Ty(dy
MIPOMHBAJIU Ta MOBTOPHO BUKOPUCTOBYBAIM Y MOJICIBHOMY €KCIepuMeHTi. OTpuMaHi pe3ynbTaTu
MoKa3aiu, Mo 0a3aibTOBHA Ty( MOMXJIMBO MOBTOPHO BHUKOPHCTOBYBATH B SIKOCTI (PUIBTPYIOUHX
€JIEMEHTIB I afcopOIIii po34nHHUX (HOPM HITPOTEHY.

VYV 3B’s3Ky 13 IIUM MOXKHA PEKOMEHIYBaTH CTBOPEHHS I0JIaTKOBOTO TY(-BMICHOTO OJIOKY
OYHMCTKH BOJU B PELUPKYJIALINAHIN cHcTeMi, SKUI BapTO PO3TAlIyBaTH IIiCIs MEXaHIYHOTo (imbTpa
311 YHUKHEHHSI IIBHUIKOTO 3aCMIYEHHS aJICOPOIIMHOI MOBEPXHI Ta BHCHAKECHHs 0a3ajIbTOBOTO

Tydy.

MMPOAYKTUBHICTH NEPENEJIIB ITPA 3rOJJOBYBAHHI ®ITOBIOTUYHOI
KOPMOBOI JTOFABKH

ST JIeGiap
BinHuIbKUI HalllOHAJIBHUN arpapHuii yHiBepcuTeT, Binnuis, Ykpaina

acmipaHT 1-ro poky HaB4YaHHS, GaKyJIbTET TEXHOJIOTIi BUPOOHUIITBA,
nepepoOKu Ta poOOTOTEXHIKM y TBapuHHUITBI, Yarikl.ebid2517@gmail.com

Amnoraris. 3a Mety gociigy OyJ0 MOCTaBJI€HO BHBUMTH BIUTUB (DiTOOIOTHYHOI 100aBKH Ha
S€9Hy TPOXYKTUBHICTH TEpeniIok. BcraHoBieHO, 1m0 3a JOJATKOBOTO  BHKOPHUCTAHHS
¢biTo6ioTHYHOT KOPMOBOI J100AaBKM y Mepemniliok 2-i AOCHiTHOI TPyNu 301IbIINUBCS BaJOBHH 301p
senb HA 11,5 %, Hecydicth Ha 17,5 %, iHTEHCUBHICTh HecydocTi Y Ha 7,14 %, BUCOTH MILJTLHOTO
mapy 6inka Ha 3,8 % Ta manoro Ha 14,2 %, iHnekc Oinka Ha 16,6 %, TPOTH KOHTPOJIBLHOT TPYIIH.

Beryn. B Ykpaini mnocuThs mommpeHe nepeneniBHANTBO. Jleski cremiaiicTd BBaXarTh, 10
BUPOIIIYBaHHS MEPEIeNiB Uil OTPUMAaHHS M'sica Ta S€lb MOPIBHSAHO HECKJIaIHUH 1 LiKaBUN criociO
3apo0iTKy. Tum Oinbplie, 10 BUPOILIYBAaHHS TEPETENIB Ma€ Psia TepeBar: MTHIST Mae€ BHUCOKY
IHTEHCUBHICTb POCTY, il MOYMHAIOTH 3a0MBaTh y Bil 35 1i0; He MOTPIOHO CTBOPIOBATH OCOOJIMBI
YMOBH yTPUMAaHHS; BUCOKA IIUIBHICTh MOCAAKU MTHIl, aJKe HA OJHIA TUJIONII MTAlTHUKA MOXHA
PO3MICTUTH B JeciTh pa3iB Oiibllle MepenesniB, HDK Kypedl, a yTpuMaHHS y OaraTtosipyCHHUX
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