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To date, many studies have been conducted on vascular vascularization of the colon in mammals, but few of them con-
cerned the features of the course and branching of vessels, in particular intramural veins with possible surgical interventions on
omnivores. In connection with the above about the relevance of rectal research, we set a goal to study venous vascularization of
the rectum, and use Yorkshire piglets as a model. Cadaverous material for the study was delivered to the Department of Animal
Anatomy of the St. Petersburg State University of Veterinary Medicine from the Idavang Agro pig breeding complex in Nurma
village, Tosnensky district of the Leningrad Region. The study was conducted according to the third stage of development — the
second dairy (22-45 days of the postnatal period), according to the periodization of the life of pigs. To achieve this task, a com-
plex of traditional anatomical research methods was used: fine anatomical dissection, vasorentgenographic, photographing and
morphometry. When examining the rectum of Yorkshire piglets, it was found that the main venous highway of this organ is the
cranial rectal vein, as well as the presence of a wide network of anastomoses of the pelvic cavity organs should be taken into
account when it is possible to spread the pathological process hematogenically from one organ to another. It was also found that
the dorsal surface of the rectum is the most blood-supplied, as opposed to the ventral one. The obtained data are necessary for

veterinary surgeons to determine the most rational methods of surgical interventions in operations related to pelvic organs.
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PE®EPAT

Pr16a sBIsIeTCs MPOAYKTOM, KOTOPBIM MPH HEHAIJISKAIINX YCJIOBHSIX XPAaHEHUS M TPAHCIIOPTUPOBKH MO-
KeT OBICTPO MOJBEPTHYTHCA THIJIOCTHON MOpYe, MOITOMY, OJHUM M3 TTOKa3aTeNleil mopuu peIObI ABISIETCS 00-
Hapy’keHHe CBOOOTHOrO aMMHaka B mpobax peiObl. OmpeneneHne aMMuaka, o0opas3yromerocs npu mopye phl-
OBbI, OCHOBaHO Ha TOM, YTO OH B NMPHUCYTCTBUHU COJISTHOW KHUCIOTHI 00pasyeT Oenoe 00ako XJIOPUCTOTO aMMO-
Hus. [To MHTEHCHBHOCTH, CKOPOCTH 00pa3oBaHus OOJayka M 10 €ro YCTOHYMBOCTH CYJIST O CTEIEHH MOpYH
pBIOBL. IleNb HAIIEro WCCIEJOBAaHMS 3akKiiodyalach B ONPEICICHHM BIMSHHUA IPUMEHEHHs Ipenapara
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«SmartBioticy», MPON3BEACHHOTO Ha OCHOBE TYMHUHOBEIX KHCJIOT, HA Ka9eCTBO M 0E30MacHOCTD IOJTydaeMOit
PBIOHOI IPOAYKIINH, a IMEHHO, BRIBJICHHE CBOOOIHOTO aMMHaKa B OTOOpPaHHBIX MPodax pamxyXKHOH (opern.

Jnst mpoBeneHUsl HWCCIeIOoBaHMS OBbUIO C(OPMUPOBAHO TPHU TPYIIBI CErOJICTOK pagyXHOW Qopenn
(Oncorhynchus mykiss). OngHa Tpynmna ciry)Kuia KOHTPOJIEM, a JIBe Jpyrue Obuin noponbsITHeIME. [lepBast mon-
OIIBITHASI TPYIIA CETOJIETOK Toy4aia npenapar B koHueHtpauuu 0,15%, a BTopas moJonbITHas rpynmna — B
no3e 0,25%. B koHTposbHOM TpyIIIe pasykHOil hopenu npenapar «SmartBioticy He mpuMeHsIICS.

KaroueBsble ciioBa: pagyxxHas dhopens, onchorynchys mykiss, CBOOOIHBIN aMMHAK, BETCPUHAPHO-CAaHUTAPHAS
JKCIIEPTH3a PHIOBI, (POPENICBOICTBO, «smartbioticy, KOPMOBBIC T0OABKH, TYMHHOBBIC KHACIIOTHI, PHIOOBOJICTBO.

BBE/IEHUE

B ony0iaMKoBaHHBIX paHee CTAThsIX YK€ TOBOPHU-
JIOCh O TOM, YTO OHOJIOTUYECKUE JOOABKH, OHOKOP-
PEKTOpBI, Pa3IM4YHbIE TEPMOCTAOMIBHBIC AHTUICHBI
OJIaronpUsTHO BIMSIOT HA KAYECTBO M OE301acCHOCTh
moxyyaeMoit mpoxaykmuu [2,6,7,10], a Takxe mon-
JepKUBAIOT U YKPEIUIAIOT nmmyHuTeT [1,3,4,8,9]. B
CBSI3U C 3TUM, IIeJIb HAIIIETO MCCIICIOBAHMUS 3aKII0Ya-
Jach B OMPEACICHUN BIUSHUS TMPUMCHEHHUS IIpera-
para «SmartBioticy, NpoW3BEIEHHOT0 HAa OCHOBE
TYMHHOBBIX KHCIIOT, Ha KayecTBO M 0O€30MacHOCTb
MOJTy4aeMOi PbIOHOI MPOIYKINH, @ UMEHHO, BBISB-
JICHHE CBOOOTHOTO aMMHaKa B OTOOPaHHBIX MPOoOax
paxyxxHOU popenn.

s mpoBeneHus McCIeIoBaHus ObUTO CHOPMHU-
POBAaHO TPH TPYIIIBI CETOJNICTOK PaxyKHOH (Popern
(Oncorhynchus mykiss). Onna rpymnmna ciyuia KoH-
TpoJieM, a JBe Apyrue ObLIH MOJONBITHBIMU. [lepBas
TIOJIONBITHAS TPYIITIA CErOJIETOK I0JIydaja Ipenapar
B koHueHtpammu 0,15%, a BTOpas TOIOMBITHAS
rpymna — B go3e 0,25%. B koHTpompHOHN rpymme
paxyxHo# openn mpenapat «SmartBiotic» He mpu-
MeHsics. Bee Tpu rpymmbl ObU1H COPMHIPOBAHEBI TIO
METOJy Map-aHaJOTOB M BRIPAIIMBAINCH B TPEX pas-
HbIX Oacceitnax. [Ipu aHanmu3e OTOOpPAHHBIX MPOO
CEeroJIeTOK ObUIM TOJIyYEHBI CIIEAYIOLIHE pe3ylibTa-
ThI, KOTOPbIE IPUBEICHBI HIIKE.

MATEPHAJIBI U METO/IbI

HccnenoBanne Ha Hainuue cBOOOHOrO aMMHaKa
B mpobax pamyxHoil dopenu (Oncorhynchus mykiss)
TIPOBOMIIMCH Ha Oa3e srabopaTopun Kadephl BETepH-
HapHo-canutapHoii sxcnepTuzbl PI'BOY BO «Cankt-
[etepOyprckoro ToCyaapCTBEHHOTO YHUBEPCHTETA
BETEPUHAPHOM MEUIIMHBD) TI0 OOIIEIPHHSITHIM METO-
mukaMm U B coorBercTBun ¢ TP EADC 040/2016 «O
0€301acHOCTH PBIObI ¥ PHIOHOM MIPOYKIIUY.

Jlnst mpoBesieHHsT MCCIIeIOBaHUsT OT ChOpMHUpO-
BaHHBIX TPEX TPYII CEroJIETOK pajyXKHOH (openu
(Oncorhynchus mykiss) Obutn 0TOOpaHBI 0Opa3IBI
JUTS IPOBENICHHS TIPoObI D0epa.

CymHocTh TaHHOW TPOOBI 3aKIIOYAETCSl B TOM,
4TO 00pa30BaABILIHUICS PU THUEHUH PHIObI aMMHAK B
MIPUCYTCTBUH COJITHOW KHCJIOTHI JaeT Oenoe obrad-
KO XJIOPHUCTOTO aMMOHHMs. EciM BbIJeINsieTcs] aMMHU-
aKk, TO BOKPYr pbIObI oOpa3yercs 00Jayko MapoB
xJjopuctoro amMmMoHnus. [Ipoba cumraercs oTpuua-
TEJIPHOH NpU OTCYTCTBHU OO0JIauka, eciii 00JIauKo
TIOSIBUJIOCH, TO TIPO0A — MOJIOKUTEIbHASL.

PE3Y/IBTATBI H ObCY/K/I[EHUE

[1pu onpezeneHny aMMHUaKa ¢ IOMOIIBIO PEaKIUU
¢ peaktMBoM D0epa B mpoOax pbiObl NS
(momomeITHAS Tpymma Nel, mpemapaTt B KOHIIEHTPALIUH
0,15%) m Ne6 (momombiTHast Tpymnma Ne2, mpemapat B
koHreHntpanuu 0,25%) ycTaHOBMJIM OTCYTCTBHE 00-

Ja4yKa 0eJoro JpIMa — NpoObl OTPHLIATEIbHBIE.

[pu ananuze aHHBIX TIPoO pbIO Nod (KOHTpOIIbHAS
rpymma, mpernapat «SmartBiotic» He mpuMeHsIICs) cria-
60e obmauKo 6eoro AbMa MPHUCYTCTBOBAJIO, YTO MOYKET
TOBOPHTH O HAJIMYHH CBOOOTHOTO aMMFaKa B 00pasiie.

3AK/IOYEHUE

B pesynpraTe Hamero MccieoBaHUS OBUIO BBI-
SIBIICHO, YTO MpHUMEHEeHHEe mpemnapaTta «SmartBioticy
B koHUeHTpanusax 0,15% u 0,25% Bnuser Ha kaue-
CTBO M 0€30MaCHOCTh MOJY4aeMOM MPOJYKINH, TEM
CaMbIM TIPEMSATCTBYS 00pa30BaHHIO CBOOOIHOTO
amMMuaka B pbIOHOM mpoaykuuu. [lostomy, naHHBIA
Tpenapar MOXKeT OBITh PEKOMEHJOBaH JUIs IpHMe-
HEHHUS B PHIOOBOJICTBE, TAK KaK OH HE TOJIBKO BIIHSCT
Ha KadecTBO, 0€30MacHOCTh MPOIYKIMH, HO M OKa-
3bIBa€T MMMYHOMOJYJIUpYIOIIee JeHCTBHE HA Opra-
HU3M pBIO [1].
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Fish is a product that, under improper storage and transportation conditions, can quickly undergo putrefactive spoilage,
therefore, one of the indicators of fish spoilage is the detection of free ammonia in fish samples. The determination of am-
monia formed during fish spoilage is based on the fact that it forms a white cloud of ammonium chloride in the presence of
hydrochloric acid. According to the intensity, the rate of cloud formation and its stability, the degree of spoilage of fish is
judged. the purpose of our study was to determine the effect of the use of the drug "SmartBiotic", produced on the basis of
humic acids, on the quality and safety of the fish products obtained, namely, the detection of free ammonia in the selected
samples of rainbow trout.

Three groups of rainbow trout fingerlings (Oncorhynchus mykiss) were formed to conduct the study. One group served
as a control, and the other two were experimental subjects. The first experimental group of fingerlings received the drug at
a concentration of 0.15%, and the second experimental group — at a dose of 0.25%. In the control group of rainbow trout,
the drug "SmartBiotic" was not used.

Key words: rainbow trout, onchorynchys mykiss, free ammonia, veterinary and sanitary examination of fish,

trout farming, "SMARTBIOTIC", feed additives, humic acids, fish farming.
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PE®EPAT

OubpunoreH (PI') — 3T0 OeNOK CBEPTHIBAIOIICH CHCTEMBI KPOBH, KOTOPBI HaNOOJIee ITOABEPIKEH OKUCITH-
TENBHOW MOTU(PHUKAIIMN TI0 CPAaBHEHHIO C IPYTHMH OeJIKaMH I1a3Mbl KpoBH [ 1].

BrepBrie ¢ MOMOIIBI0 Macc—CHEKTpOMETpur BbIcokoro paspemenns (BOXKX MC/MC) Obumn n3ydeHbI
nociencteus okucieHus @I, BerzBanHOro THmoxioputoM (HOCI), a Takxke moydeH CIHCOK MOTU(UKAIHN
AMHMHOKHCIIOTHBIX OCcTaTkoB DI, KOTOpbIE y4acTBYIOT B OKUCICHHH. METOZOM MacC—CHEKTPOMETPUHU ObUIN
MpOaHATM3UPOBaHbI 00pa3ibl HeoKUcaeHHOro u oopadoranuoro 50 MkM HOCL @I u 66110 00HapYyXeHO, YTO
MHOXECTBO aMHUHOKHUCJIOTHBIX OCTAaTKOB, JIOKAQJIW30BaHHBIX BO BCEX TPEX MOJHUMENTHAHBIX LEMSIX U OCHOBHBIX
CTPYKTYPHBIX DJIEMEHTax Oelika, 3a UCKIroueHneM E o0nacTu, y4acTBYIOT B OKUCIICHUH.

Takum 00pa3oM, aMHHOKHCIIOTHBIC OCTAaTKH, JTOKATH30BaHHBIE B 001acTu E, KOTOpBIe yUaCTBYIOT B CBS3HI-
BaHUH TPOMOWHA, He OBLIH ITOIBEP’KEHBI OKHCIUTEIIEHON MOTU(IKAIINN, YTO YKa3bIBACT HA COXPAaHEHUE TPOM-
OMH—CBSI3BIBAIONINX caliTOB MoNeKynsl @I mpu okucienun. Comepikaineii HanOoIbIIee KOJINIECTBO OKUCIHU-
TeJbHBIX CalTOB siBIsieTcsl 0lC 00MacTh YTO MOJATBEPKIAET THIOTE3Y O BO3MOKHOCTH JAHHOW OOJACTH CIy-
JKUTH JIOBYIIKOH JIJIs1 MOJIEKYJT aKTUBHBIX (popm kucinopoaa (ADK).

Kurouesbie cioBa: GpuOpUHOreH, THIIOXIOPUT, CBOOOJHOPAANKATBLHOE OKHUCICHHE, MTOCTTPAHCISIIH-

OHHBIC MOTU(UKAIMU, MACC — CIICKTPOMETPHS, AKTUBHBIEC ()OPMBI KUCIOPO/Ia.

BBE/IEHUE

Oubpunoren (PI') sBnsercs ogHUM n3 OEIKOB
IUIa3MBl KPOBH, HAMOOJIee TOABEPKCHHBIX OKHCIH-
TenpHON Momudukarw [1]. @I urpaer BaxxHy0O poib
B TIpOIIecCe CBEPTHIBAHUS KPOBHU, GUOpHUHOIN3E, KIe-
TOYHBIX M MaTPUYHBIX B3aHMMOJICHCTBHSIX, BOCIIAJIH-
TEJIFHBIX MpOIeccax, 3aKUBICHUN PaH M HEOIUIA3UH.
W3BectHO, uto @I sBistercst B 20 pa3 Gosee 4yBCTBU-
TENBHBIM K OKHCIIUTEJILHOW MOIU(MUKAIMU 110 CpaB-
HEHHUIO C PYTHUMU OelTKaM¥ TUIa3MBI KPOBH, a TaKKe
SIBTSIETCST OSITKOM OCTPOI (has3bl IS MUPOKOTO psijia
3a00JIeBaHUH, CONPOBOXK/IAIOIINXCS OKHCIUTEIHLHBIM
cTpeccoM (CeplieuHO — COCYAUCThIE 3a00JIeBaHMA,
HapyIeHus TpoM0000pazoBaHus,He(hpOIOTHIECKHIE U
HelpoJiereHepaTuBHbIC 3a001eBaHus U T.11.) [3].

[TocTTpaHCSIIIMOHHBIE OKUCIUTENbHBIE MOAU(H-
karuu O BBI3BIBAOT HApYIICHHUS (YHKIIMOHAIBHBIX
CBOMCTB Oenka W, Kak Cie/icTBHe, cOopKy (ubpuHa,
XapaKkTepu3yeMoro aHOMaJbHON apXUTEKTYypOH, I0-
HUYKEHHOM MPOYHOCTHIO U DJIACTUYHOCTBIO [2].

Ienpro aHHOTO HCCIEAOBaHUS OBLIO H3YYUTh
BIHMSHUE (DPU3MOJIOTMYIECKOTO OKHCIHTENS THIOXJIO-
puta (HOCI) Ha cTpyKTypy MOJIEKYJIBI (PHOPHUHOTEHA.

MATEPHAJIBI U METO/IbI

OuOpUHOTEH BBLACSIIN W3 LUTPATHOW IUIA3MBI

KPOBH YE€JIOBEKA METOJIOM TIIMIIMHOBOTO OCAKICHHMSI.
Oxwucnierne OI" namyrmposam pactBopom HOCI (“Sigma
-Aldrich”, CIIIA, SHBJ5633) B koHueHtparmu 50
MKMOJIB/MI'  OeJKa. XPOMaTo-Macc-ClIeKTPOMETPHIECKOe
UCCIICZIOBAHNE TMPOBOMIUIM C HOMOLIBIO Xpomarorpada
Agilent 1100 ¢ crctemoii aBTOMAaTHIECKOrO 0TOOpa mpod
(“Agilent Technologies Inc.”, CIIIA) u TarmEMHOTO
macc-criekrpomerpa 7T LTQ-FT Ultra (“ThermoFisher
Scientific”). IIpu moaroToBke mpod oOpasikr 0opada-
TBHIBIM JIUTHOTPEHTOJIOM JUISI BOCCTAHOBJICHUS [TH-
CYNb(QUIHBIX CBSI3€H C IMOCIEIYIONM AKHIMPOBa-
HHEM HoJaneTaMugioM W THAPOJIH30M TPUIICHHOM
(“Promega”, CIIIA). IlenTuas! mocie TPUICHHOIN3A
WISHTU(OUIMPOBAIM € TOMOIIBIO  [POTPAMMHOTO
obecrieuennst PEAKS Studio V. 8.5 (“Bioinformatics
Solutions Inc.”, Kanana).

PE3YJIBTATBI H ObCY/K/IEHUE

[Ipn nccnenoBaHUM OKHMCIUTEIBHONW MoIupuKa-
i GI' MmeTo oM Macc—CrIeKTpOMETpHH OBLIN TIPO-
aHAIIM3UPOBAHBI 00Pa31bl HEOKUCICHHOTO 1 00pado-
tagHoro 50 MxkM HOCL 6Genka. B xoHTponbHOM 1
OTIBITHOM 00pa3nax MACHTH()HUINPOBAIN eI PsII
YYaCTKOB MENTUAHBIX Ao—, BR—u y—ueneit ®I'. [Ipu
nHAyIMpyeMoM okucieHnn P moanbukamum 3a-
TParuBarOT Pa3Hble aMUHOKUCIIOTHBIE OCTaTKH, MpPU-
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