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BbisiBsieHue n ngeHtudpunkaumnsa
MeTaboNnMTOB M30HUaA3NAa B MAcCe
roBsiANHbI NPU OTPaBNIEHNUN
CNnyXeOHbIX cobak

PE3IOME

AKTyanbHOCTb. ExxerogHo cob6akoBoabl CTask1BaOTCS C NPOGAEMOI OCTPOro 0TpaB-
nexust cobak. MpuunHoli oTpaBneHust cobak MOryT CIyXWTb Pa3nnyHble TOKCUYecKue
coefinHeHusi. OrpoMHoe pasHoobpasve NOTEHLMANbHO SA0BUTBIX BELLECTB 3aTpya-
HSIET BbISIBNIEHWE MCTOYHMKA OTPaBeHns. C fjaHHo Npobnemoii cTankmeaeTcs 1 chy-
xe6Hoe co6akoBOACTBO, BCIEACTBME YEro He0OX0AMMO BNafeTb MHGOPMAaLMeit 0 BO3-
MOXHOCTV OTpaBneHus CIyxebHbIx cobak, a Takke METOAAMM BbISIBNIEHNS TOKCUYECKUX
BELLECTB 1 NPEOTBPALLEHNS AANbHENLIMX OTPABNEHWI. B cnyxe6HoM co6akoBOACTBE
B OCHOBHOM MCMOJb3YIOT KOPMA, U3rOTOBJIEHHbIE MYTEM BAapKM Cyna-KalluLbl B KOTAAX
Ha KOPMOKYXHSIX MMTOMHUMKOB. B CBSI3M C TEM, YTO Bbln Clyyan 0TPaBneHUs CayxeOHbIX
cobak B Bblboprckom paiioHe JIeHnHrpaackov 061acTi, Hamm Gbiiv NPoBeAEeHb! ccne-
[L0BaHWS MO BbISIBJIEHUIO TOKCUYECKMX COEAVHEHUI B FOBSAAMHE, U3 KOTOPOW U3roTaB/u-
BaNIN KOPMa Ha KOPMOKYXHSIX MUTOMHVKOB.

MeTopabl. VccnenoBaHus npoBogunmck B MHCTUTYTE Tokcukonorum denepansHoro
MeamKo-61MOoNorMyYeckoro areHTCTBa ¢ NOMOLLbIO YNbTPasaPHEKTUBHOIO XMAKOCTHOrO
xpomatorpada Acguity UPLC I-class co cnekTpodpoToMeTpU4eckM AeTEKTOPOM U Yib-
TpasddeKTNBHOro XnaKkocTHoro xpomartorpada Acguity UPLC H-class ¢ TaHOEMHbIM
Macc-cnektpomeTpoM Xevo TQD. NoeHTndukaumio KOMNOHEHTOB Npo6 NpoBoAMAY NO
3/1EKTPOHHbBIM CMEKTPAM U MAaCCOBbLIM YKCIaM.

PesynbTartbl. [10 pe3ynsratam NpoBeAEHHOM0 NCCNEN0BaHNS B MSICE FOBSAAMHbI Oblno
06HapYXXEHO MPUCYTCTBME MEeTaboNMYECKMX NPOAYKTOB M30HMA3uaa B BUAE WM30HU-
KaTMHOBOW KMCMOThI, @ TaKXKEe KOHBLIOraToB U30HMA3MAa C CEPHOMN, YKCYCHOM W FOKY-
POHOBOW kmcnoTamu. MNonydeHHble pesynbTatbl UCCNEA0BaHUS XPOMATOrpaduIeckmnx
npodunet BOOHbLIX 3KCTPAKTOB W XMMUYECKOW WAEHTUPUKALMU UX KOMMNOHEHTOB B
NPOAYKTax, KOTOPbIE UCNOMb3YIOTCA A1 MPUrOTOBAEHNS KOPMa CNyXeOHbIM cobakam,
NMO3BONSIOT TOYHO ONPEAENUTb U MAEHTUOULMPOBATL TOKCUYECKME BELLECTBA Mpu
60/bLLIOM UX pa3Hoobpa3uu. Takum 06pa3om, Ang HEAOMNYLLEHWS NOTEPL CIYXEOHbIX
cobak Heo6X0AMMO NPOU3BOAMUTL KOHTPOSb BHOBL MOCTYNMBLUMX NPOLYKTOB M KOPMOB
C LieNbIo NPOGUNAKTUKM OTPaBAEHWIA.

Revealing and identification of
isoniazid metabolites in beef meat
in case of poisoning of service
dogs

ABSTRACT

Relevance. Every year, dog breeders are faced with the problem of acute poisoning of
dogs. Various toxic compounds can be the cause of dog poisoning. The huge variety
of potentially toxic substances makes it difficult to identify the source of poisoning.
Service dog breeding also faces this problem, as a result of which it is necessary to
have information about the possibility of poisoning service dogs, as well as methods for
detecting toxic substances and preventing further poisoning. In service dog breeding,
they mainly use feed made by cooking gruel soup in boilers in the feed kitchens of
nurseries. Due to the fact that there were cases of poisoning of service dogs in the Vyborg
district of the Leningrad region, we conducted research to identify toxic compounds in
beef from which feed was made in the feed kitchens of nurseries.

Methods. The studies were carried out at the Institute of Toxicology of the Federal
Medical and Biological Agency using an Acguity UPLC I-class ultra-performance liquid
chromatograph with a spectrophotometric detecto and an Acguity UPLC H-class ultra-
performance liquid chromatograph with a Xevo TQD tandem mass spectrometer. Sample
components were identified by electronic spectra and mass numbers.

Results. According to the results of the study, the presence of isoniazid metabolic
products in the form of isonicatinic acid, as well as conjugates of isoniazid with sulfuric,
acetic and glucuronic acids, was found in beef meat.The obtained results of the study
of the chromatographic profiles of aqueous extracts and the chemical identification of
their components in the products that are used for the preparation of food for service
dogs make it possible to accurately determine and identify toxic substances with a wide
variety of them. Thus, in order to prevent the loss of service dogs, it is necessary to
control the newly received food and feed in order to prevent poisoning.
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BeepeHune Puc. 1. O630pHas xpomatorpaMmma BoAHOro akctpakta msca (YOXX-CP)
B nocnepHee Bpems 0gHOM M3 ak- Fig. 1. Overview chromatogram of aqueous meat extract (UELC-SF)

TyanbHbIX NPOGAEM, BOJIHYIOLMX BCEX
co6akoBOOOB, SABNSETCA OCTPOE WK
BHe3arnHoe oTpasneHne cobak. OT-
paBfieHnst BO3HMKAIOT MNP nonagaHnm
B OPraHn3m XMBOTHOIO AO0BUTLIX BE-
LLeCTB, a TaKxke MULLEBLIX MPOOYKTOB,
CTaHOBSILLMXCA AO0BUTLIMU B pe3ysib-
Tare HenpasBWIbHOro XpaHeHus, npu-
rOTOBNIEHUS, UM KOPMa, N3HA4aslbHO
N3rOTOBJIEHHOIO U3 S0BMTOrO ChIPbS.
Kak n3BeCcTHO, Ha CerogHALIHUI AeHb
00 CUX MOp LUMPOKO WCMOSb3YIOTCA
TPaAMUMOHHbIE (M3roTOBSIEMbIE) KOP- N
Ma, KOTOpble FOTOBATCS MYyTEM BapKu n/n
cyna-KalluLbl B KOT/Iax Ha KOPMOKYX-

HAX MATOMHUKOB [1]. 1
C paHHOM npobnemoit crtankmBa-
eTca un cnyxebHoe cob6akoBOACTBO, 2

BCNEACTBME Yero HeobxoauMmo Bna-
netb nHbopmMaumen o BO3MOXHOCTU
oTpaBfieHns cnyxebHbix cobak, me-
TOAaMU BbISIBIEHUS TOKCUYECKUX Be-
LEeCTB N NPenoTBpaLlleHns aanbHen-
LUIMX OTpaBneHui [2].

OrpoMHoe pasHoobpa3ve MnoTeHUuWanbLHO
AO0BUTBLIX PACTEHUN, KYCTAPHUKOB U BELLECTB
3aTpyaHsaeT unu BoobLle aenaet HEBO3MOXHbLIM
BbISIBNIEHUSI UCTOYHMKA OTPaBneHns [3].

B HacTosiliee Bpemsi onybaMKOBaHO He3Ha-
YnTeNbHOE KOMMYECTBO PEe3yNnbTaToB MCCNeno-
BaHWIA NO BbISIBIEHUIO TOKCUYECKUX BELLECTB B
npoaykTax, KoTopble UCMONb3YTCA A NpUro-
TOBJIEHUSI KOpMa CIY>XKeOHbIM cobakam.

B cBSI3M € 3TMM UeNb Halero uccneaoBaHns
3ak/loyanack B U3y4eHUn xpomartorpaduyeckmx
npodunen BOAHLIX SKCTPAKTOB U XMMWUYECKOWN
naeHTubunKauum nx KOMNoOHeHToB NPob 3amMopo-
>XXEHHOrO MsiCa rOBSAMHbI NEPBON KaTEropun.

MeTtoauka

MccnepoBaHus npoBoavnnce B depepanb-
HOM roCcyAapCTBEHHOM BIOKETHOM yYpexXaeHun
Haykn «MIHCTUTYT Tokcukonorun denepanbHOro
Meauko-6uonornyeckoro areHtctea» (PrbYH
UT ®MBA Poccum). Cpeacrtea M3MeEpPEHUS: Yilb-
TpasdDEKTUBHLINA  XUOKOCTHbIN XpomaTtorpad
Acguity UPLC I-class co cnektpodoTtomeTpuye-
cknm petektopom (Waters, CLUA) n ynstpasad-
bEKTUBHBIN XUAKOCTHBIA XpomaTorpad Acguity
UPLC H-class ¢ TaHOeEMHbIM MacC-CnekTpoMe-
Tpom Xevo TQD (Waters, CLUA).

Ona wuccnepoBaHus Mcnonb3oBann nNpoby
3aMOPOXEHHOr0 Msica roBsiAMHbLI NEPBON KaTe-
ropuu, KoTtopasi MCMonb3oBanacb AA8 MNpPUro-
TOBJIEHUS1 KOPMa cobakaM, Tak Kak Oblnn 3aduk-
CUpOBaHbl cnydan 60ne3Hn cnyxebHbix cobak ¢
KIMHNYECKUMM MPU3HAKamMu OTpaBieHns 1 na-
[EeX LLeCTU XNBOTHLIX B Bbiboprckom painoHe Jle-
HUHrpaackoi obnacTu.

AHann3 3KCTPakTOB MPOWU3BOAMAN METOLOM
yNbTPasadpEKTUBHOM XNOKOCTHON Xpomarorpa-
dun co cnektpodoTomeTpuyieckm (YIXKX-CD)
1 MaccnektTpomeTpuyecknm (YOXX-MC) petek-
TMpoBaHMeM. PaspeneHve KOMMOHEHTOB npob
OCYLLECTBNSANIN B YHMBEPCAJbHbLIX IPagneHTHbIX

tR (MuH)

1,25

1,37

1,38

1,84

[M+H]+ (Ba)

218

314

180

124

Tabnuua 1. HaseaHue coeauHeHMii N0 MacCoBbIM YuCnaM MONEKYNSPHbIX MOHOB

Table 1. Name of compounds by mass numbers of molecular ions

::,m;; M;’;ign&i’:)a“ Coepunenne
ColtlldQss | 27 vorooybaT
CgHgN30, 179 AueTUNn3oHnasung,
R 128 o onora

Puc. 2. VipeHTudukaums KOMNOHEHTOB BOAHOIO 3KCTpakTa Msica METOLOM
YIXKX-MC. Cepxy BHU3: N30HMA3MAA MOHOCY/Ib®AT, M30HMa3naa
MIOKYPOHME, aUeTUIN30HNa3n, U30HUKOTMHOBAsH KUCIOTa

Fig. 1. Identification of the components of an aqueous meat extract by the UPLC-MS
method. From top to bottom: isoniazid monosulfate, isoniazid glucuronide,
acetylisoniazid, isonicotinic acid
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YCNIOBUSAX, MPUIOAHBIX AN OnpeneneHns opraHn4ecknx Co-
€ONHEHNI HENTPAasIbHOMW, KUCION U OCHOBHOM Npupoabl. B
Ka4yecTBe 3JII0EHTA UCMONb30BaNN CMECH ALLETOHUTPUAA U
0,1% TpPMOTOPYKCYCHOM KMCNOTbI, BApbUPYS coaepXxaHue
aLLETOHUTPMAA B LUMPOKOM AMana3oHe KOHLEHTpauuii.

CnekTpodOTOMETPUYECKOE  OETEKTUPOBAHNE  MUKOB
NpPoOV3BOANM C MOMOLLBIO CKaHupyiowero YdP-getekropa B
avanasoHe BosiH oT 200 go 360 Hm.

MaccoBble yncna MONeKynsipHbiX MOHOB ONpeaensnv B
YCNOBUSAX CKAHMPOBAHWS XpoMaTorpaduyeckmx CUrHanos B
AvanasoHe macc ot 100 go 750 Aa.

MoeHTndmnkauma KOMNOHEHTOB Npob npoBoauniack no
3N1EeKTPOHHLIM CNeKTpam 1 MacCoBbIM YMCNaM.

Pe3ynbraTbl

O630pHas xpomartorpamMma BOLHOIMO 3KCTpakTa Msica
(puc. 1) ykadbiBaeT Ha NPUCYTCTBME B NPOOE YeTbipex opra-
HUYECKMX COeanHeHnn. Bce oHn oTanyaloTcs MakCMMyMOM
3NEeKTPOHHOro nornoweHns Npyn 265+20 HM, xapakTepHbIM
0N a30TUCTBIX apPOMaTUYECKNX FreTEPOLNKIOB.

Pe3ynbrat naeHTndunkaumm opraHMyeckmx CoeanHeHnin
npon3BeAeH MO MACCOBbLIM YACAM MONEKYNSPHbBIX NOHOB
(puc. 2) B coOTBETCTBUM C Tabnuuei 1.

B pesynbtate npoBeOeHHOro U3NKO-XMMUYECKOro
MCccnenoBaHus BbIIBIEHO NPUCYTCTBME B oBpasuax msca
roBaAMHbI NEPBON KaTeropmm mMeTabonmyeckmnx NpoaykToB
M30HMa3naa B BUAE M3OHWKATUMHOBOW KUCAOTbI, a Takxe
KOHBIOraToB M30HMa3nga ¢ CEPHOWN, YKCYCHOW U MOKYpO-
HOBOW Kucnotamun. MI3BeCTHO, 4TO MONSIPHbIE KOHbBIOrathl
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JlyHeroB AnekcaHpp MwuxainoBud, kaHaMOAT BETEPUHAPHbIX
HayK, OOUEHT, 3aBeayowmin kabenpon dapmMakonorum n ToKCn-
Konormu
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HayK, BEeTepUHapHbI Bpay

JlyHeroBa UpuHa BnaauMmMmupoBHa, KaHAMOAT BETEPUHAPHbIX
Hayk, AOLEHT kadeapbl NPOMbILLIEHHON 3KON0rMmn
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JIEKAPCTBEHHbIX CPEACTB MNOA, OENCTBMEM XEN4yHbIXx dep-
MEHTOB U KULLEYHbIX 6akTepuii cnocobHbl pacnanaTbes,
BblAENAs poAOHAYaNbHOE AECTBYIOLLLEE BELLECTBO.

Taknm 06pa3om, B Msice 06HapPYXeHbI NMPOAYLEHTbI N30-
HMasnpga — npenapara, KOTOpbIA MPUMEHSIETCS B Meau-
uMHe ons NpodPunakTUKK N NevYeHns pasfinyHbix GopMm Ty-
Oepkynesa y yenoseka. [MpoayueHTbl N30HMa3naa KpamHe
TOKCUYHbI Ana cobak BCneacTeme cneumduyeckor HU3Kkom
akTuBHOCTU N-auetTuntpaHcdepassbl [4, 5].
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