CKOE€ XO03sHCTBOY, K HUM oTHOCAT MCX P® crenyro-
mme pernoHsl: HoBocmbupcekyio obmacts, Kpacuo-
Japckuil u Anraifickuii kpast.

Ectb onbIThI 3apy0eKHBIX KOJUIEr-IperojaBaTesiei
TI0 WCIOJIb30BaHUIO OJIOKYEHH TEXHOJIOTHH MpH MOJIro-
TOBKE CHELMAIICTOB B BY3e, KoTOpBIE AayT BO3MOXK-
HOCTb OLICHMBATH KOMIICTEHTHOCTh CYIIECTBYIOIIHX
TIPOTPaMM, OTKOPPEKTHPOBATh paboure MpOrpaMMbl Ha
OCHOBE KOPPEIIALIMOHHOT0-PErPECCUBHOTO aHAIIH3A.
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USE OF BLOCKCHAIN TECHNOLOGY IN VETERINARY PRACTICE
Olga S. Popova, PhD of Veterinary Sciences, Docent, orcid.org/0000-0002-0650-0837
St. Petersburg State University of Veterinary Medicine, Russia

The article discusses the use of blockchains in various areas of veterinary medicine, including veterinary education. So,
in the Russian Federation, as early as 2019, a departmental project "Digital Agriculture" was created, which includes three
stages: the creation and integration of databases, the introduction of the "Agricultural Solutions" module of the national
platform, and the final one - the creation of a system for continuous training of specialists of agricultural enterprises in
order to form of them competencies in the field of digital economy.

The polythematic abstract-bibliographic base is analyzed. The main attention was paid to such scientometric databases as:
Web of Science Core Collection, Medline, PubMed, RSCI, as well as data from the eLIBRARY .ru portal. An assessment of
the statistical data and publication activity of the authors regarding the request and use of blockchain technology was made.

The aim of the study was to analyze the publication activity of the authors and relevant data search from 2019-2023,
regarding the use of blockchain technologies in veterinary medicine.

If in 2019, at the request of "blockchain in veterinary medicine", the system issued 7 publications, for 2020 - 15 arti-
cles, 2021 - 16 articles, then in 2022. already 25 articles. As of November 2022, in 2023, there are already 4 preprints. All
these data indicate that this technology is rapidly gaining momentum in the scientific field, and many scientists and entre-
preneurs see great prospects in it.

According to the studies conducted in scientometric databases, and their distribution by relevance, showed the rele-
vance of introducing this technology, big database technology, blockchain technologies not only in veterinary practice, but

also in veterinary education.

Key words: blockchain, digitalization, veterinary medicine.
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Canxm-IlemepOypeckuii 2ocy0apcmeeHHblil yHugepcumem 6emepuHapHot meouyurul, Poccus

PE®EPAT

WsmeneHnne knmmmara sBIsIeTCS JOCTOBEPHBIM SABJICHUEM C CECPHE3HBIMU MOCIECACTBUAMU, KOTOPBIE pacIIpo-
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CTPaHAIOTCS Ha 3arpA3HEHHE OKPYXKaloIieil cpebl, 0€30MacHOCTh MOPENPOIYKTOB M III00AIBHYIO TIPOAOBOIb-
CTBCHHYIO 0€3011acHOCTb.

HUccnenoBanus Obutn mpoBeseHsl B 2022r, Ha 6aze ®I'6OY BO CII6I'YBM. B kauectBe 00BEKTOB MOUC-
KOBOT'O HCCJIEIOBAaHMsI OBLIM B3STHI aKBAPHYMHBIC PBIObI Buaa Trynmu. B xonndectBe 45 mryk. Bece 00bekThI
OBUTH ITOMEIICHBI B OJJMHAKOBBIE YCIIOBHS 00MTaHus: 3 akBapuyma no 10 J, B Kakabli oToOpaHbl camusl o 10
IIT B KaXAbIA. BBIJIO CO3/1aHO TPH TPYIIIBL: NIEPBOH IPyIIe 33JaBajii B Ka4eCTBE TOKCHKAaHTa CBUHIIA alleTar,
n3 pacuera 1r/10m, uro B 10 pa3 mpessmmaer [1J1K, xotopsrii cocraBnser 0,1T/m cormacHO CyIIECTBYIOIINM
permameHnTaM. BTopoil rpymme 3amaBaiM TOKCHMKAHT B SKBHBAJICHTHOHM /03¢ W COPOIMOHHBIA KOMILIECKC
(BepMuKYyIHT, mepyiuT U nonudenan) u3 pacdera 4% OT CyTOUYHONH HOPMBI, KOHTPOJIBHAsI TPYMIa OCTANach
YHUCTOI OT TOKCHKAHTOB M IIPEMHUKCA.

TokcukaHT 3ajaBajd OJHOKPATHO, COPOIMOHHBIH KOMIUIEKC B TEUCHHH MECSIa, M3MEJIbYMB U CMEIIaB
NIpeBapUTEIBHO ¢ KOpMOM. KopMileHHe OCYIeCTBISIIM CrielHain3upoBanHbM kKopmoM Tetra. Yepes 30 cyT.
00pasipl TKaHeH M OpraHoOB T'yINH ObUTH HaNpaBJeHbl B abopaTtopuio Y4eOHO-HCCIIeI0BaTEILCKOTO IEHTPa
9KCTIEPTU3BI MHIIEBBIX TPOAYKTOB U KOpMOB utst )kMBOTHBIX (PI'BOY BO CIIOI'YBM, r. Cankr-IletepOypr).
HccnenoBanue 1mo oOHapy’KEHNIO CBUHIIA B TKAHSAX M OpraHax MPOBOAMIN METOAOM aTOMHO-a0COpOIMOHHON
cnextpomerpur M 04-64-2017, ¢ ncroap30BaHHEM aTOMHO-a0COPOIIMOHHOTO CIIEKTPOMETPa C SIEKTPHUIECKON
arommzamueit MI'A-915.

CorylacHO TIPOBEICHHBIM HaMH ITOMCKOBBIM HCCIICAOBAHUAM, /1032 NMpeMHUKca B 4%, MO3BOJIMIIA CHU3UTH
MOYTH B TPU pa3a KOJIMYECTBO TOKCHHOB IIPH PABHBIX YCIOBHSAX. TakMM 00pa3oM, MOYKHO MCIIOJIb30BaTh JaH-
HBIX KOMIIJIEKC COPOCHTOB KaK MPO(QHIAKTUKY aITUMEHTaPHOI'O TOKCHKO3a CBHHIIOM alleTara y akBapHyMHBIX
pBIO, a TaK XKe, YTO MPEMHUKC U3 COPOSHTOB, MOXKET OBITh PEKOMEH/IOBaH K MCIOJIb30BAHUIO €0 B PHIOHOM XO-

3HﬁCTBe, TMOCJIC MTPOMBINUIICHHBIX HCIIBITAHUM.

KiroueBble cjioBa: cOpOCHTHI, PbIObI, CBUHEII, TOKCHUK O3bI.

BBE/IEHUE

V3meHeHne KiIMMaTa SBISETCS JOCTOBEPHBIM
SIBICHUEM C CEPBhE3HBIMHU TOCIIEICTBUAMH, KOTOpPBIC
pacIpoCTPaHsIOTCSl Ha 3arpsA3HEHHE OKPYXKAIOIIeH
cpenbl, 0€30MaCHOCTh MOPENPOAYKTOB U TII00AIb-
HYIO TPOJIOBOJILCTBCHHYIO 0e30macHOCTb. JleiicTBu-
TENbHO, CIPOC Ha BOJAHBIC NPOAYKTHI, BKIIOYAs
IIPECHOBOHBIE TAKCOHBI, IO IIPOTHO3aM, YABOUTCS K
2050 roxmy [1]. IlocrosiHHast UHTCHCUUKAIMS pa3-
JUYHBIX (OPM PHIOOBOJICTBA U TIOBBILICHHUE €TO0 A(-
(DeKTHBHOCTH, HapsAy C PEIICHHEM TEeXHHYECKHX
po0iieM, TpeOyIOT caMOTo Cephbe3HOT0 BHUMAHUS K
Iporieccy KOPMJICHHSI M MCTIONB30BAHUS TOJTHOLCH-
HBIX ¥ SKOHOMHMYECKH BBITOJAHBIX KOPMOB JUISl BCEX
BO3PACTHBIX TPYIMN pa3BoAUMBIX PbIO [2,3,4]. DTO
MOTYEPKUBAET HEOOXOAMMOCTh HaJUIeXKAIIEero Iuia-
HUPOBAHMS POCTA U MACIITaOMPOBAHMS OLICHOK PHUC-
Ka MOPETIPOIyKTOB B KOHTEKCTE HOBBIX M YHACJIEIO0-
BaHHBIX 3arps3HAIOINIAX BELIECTB, OHOpazHOOOpa-
3Msl, KIMMaTa, OOIIECTBEHHOTO 3/IpaBOOXPAHEHUS,
MUIIEBOI 0e30MacHOCTH U (aKTOPOB TIIOOATBHBIX
JKOJIOTMYECKUX U3MEHEHU.

Tax ke HaJl0 MOMHUTB O TOM, YTO BOJA JUIs PhIO,
HE TOJIBKO aJIMMEHTapHas COCTABJISIONIAsi, HO U cpe-
na oouranus. B 2019r. [IpasurensctBoM PO yrBep-
xneHa CrpaTerus pasBUTHA PBIOOXO3IHCTBEHHOTO
koMmruiekca 10 2030 roxa, rae B KomiiekcHoM pas-
BUTHUH yKa3aHO, YTO AJs JocTuxkeHus nenei Crpare-
Ul OyZeT OCYHIECTBIATHCS 3a CUET pealn3aIliu
KOMIIJIEKCAa OCHOBHBIX (MHBECTHUI[MOHHBIX) M BCIIO-
MOTAaTENBHBIX (MOIEPKUBAIOIINX) TPOSKTOB pa3BH-
THS, BKJIIOYast BHEIPeHNE 0€30TXOIHBIX, dHeprocoe-
peraronmx M HMHHOBAIIMOHHBIX TeXHOJIOTHH. Tak
COIIaCHO COBPEMEHHOM JUTeparype, OJHUM U3 pe-
LIEHUH TaKKX BOIPOCOB MOTYT OBITH copOeHThI. Co-
[JIACHO TPOBEJICHHBIM paHee HUCCIEJOBAHUSAM, BbI-
TOJTHEE MCIIOIB30BaTh KOMITIEKC COPOCHTOB.

Tak, Ha Kadenpe GpapMaKoIOTHH U TOKCHKOIO-
THH CO3/1aH KOMIUIEKCHBIA MPEMHUKC U3 CIIETYIOIINX
COpOCHTOB: MEPJIHT, BEPMUKYIUT U Modudemnan [5],
KOTOPBIN YCIIEITHO 3apEKOMEH/I0BaJl ce0sl Kak cpell-

CTBO JUISl JICUCHUS AJTMMECHTApHBIX TOKCHKO30B Yy
KPYITHO-POTaTOro CKOTA M IYIIHBIX 3BEpeil.

MATEPHAJIBI U METO/IbI

UccrenoBanmst Obutn mpoBeneHsl B 2022r, Ha
6aze ®I'6OY BO CII6I'YBM. B kauecTBe 00BEKTOB
MOMCKOBOT'O MCCJIEJIOBaHUSI OBUIM B3SITHI aKBapUyM-
HBIE peIOBI BUa rynmu. B xonnuectse 45 mTyk. Bee
00BEKTHI OBUTM TIOMELICHBI B OJAWHAKOBBIC YCIOBHS
oburanus: 3 akBapuyma 1o 10 11, B ka1l oToOpa-
Hbl camupl 1o 10 wT B kaxaplid. beuto co3nano tpu
TPYIIBL: TIEPBOH IpymIe 3a1aBajii B KauyecTBE TOK-
CUKaHTa CBHHIIA areTaT, u3 pacuera 11/10m, gro B 10
pa3 npesbimaer [TJIK, kotopsrii cocraBmsier 0,11/n
COIVIACHO CYILECTBYIOUIUM perjaamMeHraMm. Bropoii
TpyMIe 3a/1aBajld TOKCUKAHT B HKBUBAJICHTHOH /103
U COPOITMOHHBIN KOMIUIEKC (BEPMHUKYIIUT, MEPIUT U
nonudenan) u3 pacuera 4% OT CyTOYHOH HOPMBI,
KOHTPOJIbHASI TPYIIIA OCTAIACH YUCTOM OT TOKCHKAH-
TOB ¥ IIPEMHUKCA.

TokcukaHT 3aaBajM OAHOKPATHO, COPOIMOHHBINA
KOMIUIEKC B TEYEHMH MECsla, W3MENbUMB M CMEIIaB
HpeBapUTENHbHO ¢ KOopMoM. KopmiieHne ocymiecTBIIsmm
crienanM3upoBaHHbiM kKopMom Tetra. Uepes 30 cyr.
00pa31ipl TKAaHeH M OPTaHOB T'YIIH ObLIN HAIIPABIICHBI B
nmabopatoprio  Y4eOHO-HCCIIeJOBATENbCKOTO  IIEHTPa
9KCHEPTU3bI THNIIEBBIX MPOIYKTOB M KOPMOB U JKH-
BotHeIX (PI'BOY BO CIIOI'YBM, 1. CaHkT-
[erepOypr). MccnenoBanne 1o oOHapyKEHUIO CBUHIIA
B TKaHAX W OpraHax IMPOBOIIIIM METOIOM AaTOMHO-
abcopOrmonHoit criekrpomerprii M 04-64-2017, ¢ uc-
TIOJTF30BAHIEM aTOMHO-a0COPOIIIOHHOTO CIIEKTPOMETPa
¢ anekTpuueckoil atommzarmeir MI'A-915. Mertoauka
TIpe/IHa3HauYeHa TS BBIOJIHEHHST N3MEPEHHI MacCOBOM
JIOJIM TSDKEJIBIX METAJUIOB (Ka/MUsl, CBUHIIA, MBIIIBSIKA,
0JI0Ba, XpOMa M PTYTH) B IPoOax Msica ¥ MSICOIPOJIYK-
TOB, PHIOBI M PHIOOTPOJIYKTOB, MOJIOKA M MOJIOUHBIX
TIPOJYKTOB, 3€pHa, MyKOMOJIBHO-KPYIISTHBIX U XJ1€000Y-
JIOUHBIX W3/IeNHH, TUIOJO0BOIIHONW MPOIYKINH (B TOM
qucIe yast, Ko)e, COKOB ¥ COKOBOM TIPOAYKIINH), caxapa
1 KOHAWTEPCKUX W3/IeNui (B TOM HYHCIIE IIOKOJIaNa),
comu, BAJI, KOHCepBOB, a Takke KOPMOB, KOMOMKOPMOB
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Tab6muma 1.
IIpobGa Pesynbrar, Mr/kr
1 8,5+1,2
2 3,1+1,4
3 0,02+0,0001

U CbIpbsl JUI1 MX IPOU3BOACTBA C HCIIOJIb30BAHUEM
aTOMHO-a0COPOLIMOHHOTO CIIEKTPOMETPa ¢ 3IEKTPOTep-
MuuecKoi aromuzanueit cepun «MIAx.

PE3YJIBTATBI U OBCY/K/I[EHHE

B pesynbrate nmpoBeJeHHBIX UCCIEAOBaHUH OblIa
MIPOU3BE/ICHA OLIEHKA BO3MOXHOCTH HCIIOJIB30BAHUS
IpeMHUKCa COPOIMOHHOTO KOMIUIEKCA B KauecTBE
MPOQHUIAKTHKA aTMMEHTApPHOTO TOKCHKO03a, Ha MOJIe-
JIU OTPAaBJICHHUS aIleTaToM CBHHIA B no3e 11/10m, ato
npessiaet [1JIK B 10 pas. Ilocne 30 cyt. skcnepu-
MEHTa B TKaHSIX ¥ OpraHax TYNIH, B pe3yJbTare
CHEKTPOMETpUH (METOJ] OCHOBAaH Ha M3MEPEHUH pe-
30HAHCHOT'O TIOTJIOIEHHUS CBETa CBOOOAHBIMH aTOMa-
MH METaJUIOB, BO3HHUKAIOIIErO MPU €ro MpoXoxKiae-
HHUH Yepe3 CJIOH aTOMHOTO Tapa B 3JIEKTPOTEpMHIE-
CKOM aTOMH3aTOpe aTOMHO-a0COPOIMOHHOTO CHEK-
TpoMeTpa), OBLT0 OOHAPYKEHO B TPYIIIE ¢ TOKCHHOM
8,5+1,2mr/kT, B rpymme ¢ npeMukcom 3,1+l 4mr/kr,
B KOoHTposibHOM 0,02+0,0001Mmr/kr. [laHHbIC OTpaxe-
HBbI B Tabmuie 1.

Kak BHIHO W3 NpE/ICTAaBICHHBIX JIAHHBIX, KOJIHU-
YecTBO CBHUHIIA aleTara B TpyMIE C NPEMUKCOM,
COCTOSIIIUM M3 MoJH(enana, MepiInTa 1 BEpMHUKYIIHU-
Ta B 103€ 4% OT CyTO4YHOM HOPMBI, MEHbIIE Ha 65%,
[0 cpaBHEHMIO ¢ nepBoi rpynmnoi. B nopme, ITJK
CBUHIA (OTHOCHTCS K KJIacCy BBICOKOOIIACHBIX Be-
1IECTB) B BoAoNpoBoaHOM Boje o CanlluH B muTh-

eBoi Boje cocrasisier 0,03 mr/mv. Takum o0pazom,
CBHUHEII TI0NA/IaeT B OPTaHU3M PHIO PETYISIPHO C BO-
JIOM 1 KOpMaMH.

3AK/IOYEHUE

CornacHo NMpOBEACHHBIM HaMHU ITOMCKOBBIM HC-
CJIeIOBaHMsIM, J03a npemukca B 4%, T03BOJIMIA
CHM3UTH TOYTH B TPU pPa3za KOJMYECTBO TOKCHHOB
NP paBHBIX YCIOBUSX. TakuM 00pa3oM, MOXHO
HCIIONIb30BaTh JaHHBIH KOMIUIEKC COpPOEHTOB Kak
NpO(UIAKTUKY aNTHMEHTAPHOTO TOKCHKO3a CBUH-
[IOM aleTara y aKkBapHyMHBIX pbIO, a Tak ke, 4To
MIPEMUKC U3 COPOCHTOB, MOKET OBITH PEKOMEH/IOBaH
K HCIIOJIb30BAHHIO €ro B PHIOHOM XO3SHCTBE, IOCIE
TIPOMBIIIUICHHBIX UCTIBITAHHUH.
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USE OF SORPTION PREMIXES IN FISH FARMING AS A PREVENTION OF NUTRITIONAL TOXICOSIS

Olga S. Popova, PhD of Veterinary Sciences, Docent, orcid.org/0000-0002-0650-0837
Victor A. Baryshev, PhD of Veterinary Sciences, Docent, orcid.org/0000-0002-0650-0837
St. Petersburg State University of Veterinary Medicine, Russia

Climate change is a fact with serious implications that extend to pollution, seafood safety and global food security.

The studies were carried out in 2022, on the basis of the FGBOU HE SPbGUVM. Guppy aquarium fish were taken as
objects of exploratory research. In the amount of 45 pieces. All objects were placed in the same habitat conditions: 3 aquar-
fums of 10 liters each, males were selected, 10 pcs each. Three groups were created: the first group was given acetate as a
lead toxicant, at the rate of 1g/101, which is 10 times higher than the MPC, which is 0.1g/l according to existing regula-
tions. The second group was given a toxicant in an equivalent dose and a sorption complex (vermiculite, perlite and poly-
phepan) at the rate of 4% of the daily norm, the control group remained free of toxicants and premix.

The toxicant was given once, the sorption complex for a month, crushed and mixed with the feed beforehand. Feeding
was carried out with specialized Tetra food. After 30 days. guppy tissue and organ samples were sent to the laboratory of
the Educational and Research Center for the Expertise of Food Products and Feed for Animals (FGBOU VO SPbGUVM,
St. Petersburg). A study on the detection of lead in tissues and organs was carried out by atomic absorption spectrometry M
04-64-2017, using an atomic absorption spectrometer with electrical atomization MGA-915.

According to our exploratory studies, the premix dose of 4% allowed to reduce the amount of toxins by almost three
times under equal conditions. Thus, this complex of sorbents can be used as a prevention of altimentary toxicosis with lead
acetate in aquarium fish, and also that a premix of sorbents can be recommended for use in fisheries after industrial testing.

Key words: sorbents, fish, lead, toxicoses.
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