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AnHortanus. M3yuenne papmakokuneTnkn amokcuiuuinaa y KPC u oBert mocie npuMeHeHus npernapara « AMOK-
cusHTaph 150» Mo3BONMHIIO pa3padoTaTh ONTHMATBHYIO CXEMY €T0 IPHUMEHEHHS, 00eCIICUHBAIOIY 0 a0COpOIIHIO,
pacrpeneeHue u mpojaoHTHupoBaHHOE nelicTBre B opranmme KPC u oBert uist 3 pekTuBHON Teparnuu mupoKo-
TO CIIeKTpa 3a00IeBaHU OaKTepHATEHON STHOIOTHN W CHIKCHUS TEMIIOB PACIIPOCTPAHCHHUS aHTHONOTHKOPE3H-
creHTHOCTHU. [locae BHYTPUMBIIIEUHOTO WM MOAKOKHOTO BBEACHHUS JiekapcTBeHHoro npenapara KPC u oBuam
AMOKCHUIIWJUIAH OBICTPO MO aeT B CHCTEMHBIH KPOBOTOK, yKe depe3 15 MUH mociie BHYTPUMBIIICYHOTO BBEJIC-
HUS CpEMIHss KOHIICHTpanus B TuiasMe coctaBmia 250—1139 ur/mi. [lamee KOHIEHTpAIUS aMOKCHITMJLTHHA TT0-
CJIe10BaTeIbHO POCIa, BpeMsl HACTYIUICHUS] MAaKCUMaIbHON KOHIIEHTpauu coctaBmio 2,3—3,8 4. Konuenrpa-
st amokcnnmwuTinaa B KpoBu KPC mpessimaet 3HadeHnss MUK mHOTHX BO3OyauTeneit 1o 30 4 mocie BBEACHUS
npenapara u 10 24 4 — B KpOBH OBell. YUHUTHIBAsI, UTO JJISl UCCIIEyeMOro Mpernapara npearaeTcsi MHTepBall
BBezieHHs B 48 4, 510 obecnieunt 7> MUK ne menee 50 % Bo Bpems Kypca jadu Ipenapara.

KoroueBble ¢/10Ba: aHTHOHOTHKOPE3UCTEHTHOCTB, (hapMaKOKHHETHKa, AMOKCHSTHTaph 150, amokcuumH, KPC, oBIbI

AbGcopbmus u pacupeneaeHue JeKapCTBECHHBIX
MIPETIaparoB sl )KUBOTHBIX B COYETAHUH C PEKUMOM
JIO3UPOBAHUSI ONIPEACTISIOT UX (PapMAKOKMHETUIECKUN
po(hIIh, 8 TAKKE KOHIIGHTPAIIUIO B KPOBU U JINHAMHU-
Ky pacrpeesacHus JeHCTBYIOMUX BEIECTB B TKAHIX-
muteHsx. Hanbonpmmii nHTepec mpeacTapisaeT B3an-
MOCBSI3b MEXK/Ty KOHIICHTPAIUSIMH JEHCTBYIOIIETO Be-
IIeCTBa B KPOBH JKUBOTHBIX M aHTHOAKTEpHAIHHBIM
a¢pexrom. Kpome Toro, ucciieoBaHus MoKa3bIBalOT
3aMETHBIC PA3JINYNS AHTUMUKPOOHOW aKTUBHOCTH aH-
THOAKTEePUAIBHBIX MTPETIAPATOB C TCUCHHEM BPEMEHH,
YTO SIBIISIETCS] BAXKHBIM (PAKTOPOM, OIPEACIISIONTUM
3 peKTUBHBIC PEKUMBI JO3UPOBAHHUS.

Panee nmpoBoamIIICh NCCIIEIOBAHUS YCTOMYUBOCTH
Pa3IMYHBIX OAKTEPUI K ITUPOKOMY CIIEKTPY aHTUMHU-
KpoOHBIX mipernapatoB [1]. C MOMOIIbI0 TEXHOIOTHU
MAaCCHUBHOTO TMapajuieIbHOTO CEKBEHUPOBAHMUS y TI0O-
JIUPE3UCTEHTHRIX M30JATOB Salmonella infantis Hamu
ObUTH OBLTH BEIABICHBI Oonbmue pESI-mmasmumb
00eCTIeYnBaOIINe MHOKECTBEHHY IO YCTOWYHBOCTH KO
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MHOTHM aHTUMHKPOOHBIM TIperapaTtam [2]. AKTUBHOE
MIPUMEHEHUE aHTUMHUKPOOHBIX JIEKAPCTBEHHBIX Mpe-
NaparoB BHI3BIBACT CHUKECHHE HX d())EKTHBHOCTH
3a CYeT aHTMOMOTHKOPE3UCTEHTHOCTH. TakuM oOpa-
30M Ba)KHO IO BBIBEJICHHSI TAaKUX MPENaparoB Ha PhI-
HOK yCTaHOBUTH ONTHMAaJbHBIE PEKHUMBI JO3UPOBaA-
HUS, KOTOPBIE OYIYT MO3BOJISATH AEWCTBYIONIUM Bellle-
CTBaM JIOCTUTATh TE€PAIEBTUYECKUX KOHIICHTPAIIHA,
KOTOPBIE BBIIIE HE TOJILKO MUHUMAJILHBIX HHTHOUPY-
romux KoHteHTpanuii (MUK), Ho 1 mognep >kuBath ux
Ha YpOBHE KOHIICHTPAIINH, IPEIOTBPAIIAIOIICH MyTa-
mu (KIIM) mocTaTodHbIN epruo BpeMEeHH sl TH-
0en MaKCHMaJhbHOTO KOJIMYECTBA BO3OYIUTENECH HH-
¢dexun. KoHuenTpauus npegoTBpamaromas MyTa-
UM~ caMasi HU3Kasi KOHLIEHTPAaIHs aHTUMHKPOOHBIX
npenaparoB, ClIOCOOHAs MPEAOTBPATUTh OTOOP MYTH-
PYIOIIUX MUKPOOPTaHU3MOB B MOIYJISIIIMU, KOTOPYIO
MOJKHO TIOTIBITATHCSI MCIONB30BaTh TSI MUHUMHU3A-
MU PUCKOB TOSBJICHHUS aHTHOMOTHKOPE3UCTEHTHO-
ctu [K. Drlica,2003]. Takux pe3yasTaToB MOXKHO J10-

76 BerepunapHsiii papmakomorudeckuil BECTHUK « Ne 4 (29) « 2024



@apMaKOKuHemuueCKuﬁ npoqbwzb JIEKApCmMeEEeHHblX npenapamaoes U e2o 3Ha4eHue OJI51 CHUDICCHUST MEMNO8.....

CTHYb 110 UTOTaM M3y4YeHHs (HapMaKOKMHETUKU JCH-
CTBYIOIIMX BEIICCTB JICKAPCTBCHHBIX [TPEIIAPaTOB IS
YKUBOTHBIX. KiTtoueBbIMHI (hapMaKOKHHETHYECKIMH T1a-
pameTpam¥ JiIsl pelIeHus IpoOIeMbl aHTHOHOTHKOPE-
3UCTEHTHOCTH OyayT [4]:

o JUISl BPEMSI-3aBHCUMBIX aHTHMUKPOOHBIX Tperia-
paroB ¢ MUHUMAJILHO BBIPAKEHHBIM IMOCTAaHTUOMOTH-
9ecKUM IPPEKTOM (OeTa-TakTaMbl, MAKPOIHIBI, TIIH-
KOTIENTHABI 1 1p.) cooTHomreHue neprona BpeMern(T)
B TEUECHHUE KOTOPOTO KOHIICHTPAIIUs IIpernapara B KpOBU
npesbiiaet Beamauay MUK j1i1st KOHKpeTHOTo BO30Y M-
TeJIst THQEKIMH 10 CPABHEHHIO CO BCEM TIEPHOIOM MEKITY
BBEICHUSIMU Tipenapara onpenersiemoe B % (17> MUK);

ISl KOHIICHTPAINA-3aBUCUMBIX aHTHUMHKPOO-
HBIX TIPETIapaToB C BRIPAKCHHBIM TTOCTAaHTHONOTHYE-
ckuM 3P PeKxToM ((hTOPXUHOIOHBI, AMUHOTITKO3U/IBI,
HUTPOUMUJIA30JIBI U JIP.) BETUYMHA OTHOIICHHUS TIIO-
maau nox papmakoknnerndeckoir kpusoit (AUC)
n MUK (AUC/MHUK) u makcuMaJlbHOW KOHIIGHTpa-
nmu penapara (Cmax) 1 MUK (Cmax/MUK).

Tak, Harpumep, MakcuMaiabHast 3(pPEeKTHBHOCTH
AHTHOMOTHKOB, TAKUX KaK MUMPOMIOKCAIIH, JIEBO-
(hiIoKCaIH Y aMITUIUJUIAH, JOCTUTACTCS TIPU BEJIH-
yune AUC/MUK ot 80 1o 125 mist rpamMoTpuiiaresib-
HBIX OakTepuit mpu Cmax/MUK, pasanom 8—10 [5],
a JuId IeHHIWUTMHOB 1032 OyneT 3¢ (G eKTUBHON Npu
coorHourennu 1 > MUK oxoio 40 % st foCTHKEHUS
OaKTepUIIHTHOW KOHIICHTPAIUH, a JUTsI 1epasioCcriopu-
HOB — 65—75 % [6, 7]. Takum oOpa3zom, U3ydeHHE
(hapMaKOKMHETUYECKOTO MPOMUIIS ISHCTBYIOIIUX BE-
IIECTB JIEKAPCTBEHHBIX CPEJICTB SABISIETCS BaYKHOU Ya-
CTBIO FICCIIETOBAaHUIH, KOTOPOE ITO3BOJISIET BEIOPATH OTI-
TUMAJTbHBIE JI03bI U CIIOCOOBI BBEJICHNS IIpernapara Juis
3¢ (HEKTUBHOTO JICUCHUS KUBOTHBIX U CHIDKESHUS TEM-
OB PacpOCTPAHECHUSI aHTUOMOTHKOPE3UCTCHTHOCTH.

MATEPHUAJIBI U METO/IbI
HUCCJIEJOBAHUSA

B kadecTBe uccaeayemMoro npemnapara UCroib30-
BaJIM MHHOBAIIMOHHBI KOMOMHHPOBAHHBIN MPOTHUBO-
MHUKpPOOHBIN TIpernapar B (opMe CyCIIeH3UH /ISl HHb-
ekt « AMOokcusiHTaph 150», CO3MaHHBIN B pe3yib-
TaTe pealn3aluyi KOMIUIEKCHOTO MPOEKTa Ha TeMYy:
«Pa3paboTka MHHOBAITMOHHBIX CPEACTB 3aIIUTHI 3710~
POBBS C/X KUBOTHBIX M BHEIPEHUE MX B MPOU3BOJI-
CTBO» TOJIOBHBIM HCIIOJIHUTEJIEM KOTOPOTO SIBISIET-
cs1 ®I'bOY BO «POCBUOTEX», a B kauecTBe HHIY-
CTPHAIBHOTO MMapTHepa BeICTymaeT kommanus OO0
«HBI Arposer3zamura C-I1.». KoHKypeHTHbIE mpe-
MMYIIECTBA CO3JIaHHOTO Tpemnapara 3aKJIFUarTcs
B €r0 YHHKaJbHOM COCTaBe, HE UMEIOLIEM aHaJoroB
y Hac B CTpaHE M 3a PyOeKOM 3a CUET KOMOMHAIH

BBICOKOI((HEKTUBHOTO TPOJOHTHPOBAHHOTO aHTH-
MHUKPOOHOTO CPE/ICTBA IIUPOKOTO CIIEKTPa ACHCTBUS
(aMOKCHITWIIIMHA) C €CTECTBEHHBIM KOMITOHEHTOM KU~
BBIX KJICTOK (SIHTapHasi KUCIIOTa), 00eCIeunBaroIeM
Oosee 3 dexTHBHOE NeiCTBIEC HA MUKPOOPTaHU3MBI,
B T. 4. CIIOCOOHBIC 00Pa30BHIBATH OMOIIIICHKY 32 CUET
YCHUIICHUS IPOHHUIIAEMOCTH MEMOpaH OaKTepruaTbHBIX
KJICTOK M aHTUOKCUJIAHTHOTO JICUCTBUS (CChUIKA HA T1a-
teHT Ne RU2786919 C1).

Kusomnvie

Uzydenue (papMakOKHHETHKH aMOKCUIMILINHA
MIPOBOMIIA HA TISITH TENATaX MOPOIBI XOIMOTOPCKast
3-MeCsSYHOTO BO3pacTa M Ha IIECTH 3-JIETHUX OBIIAX
MOPOJIbI POMaHOBCKast. Bce )KMBOTHBIE, HCTIONB30BAH-
HBIC B UCCJICIOBAHUY, ObLIM KIIMHUYECKH 3]I0POBBI.

[Mpu u3yueHnn hapMaKOKMHETUKN aMOKCHUIIAILIHA
0TOMpa KOHTPOJIBHBIE 00Pa3I[bl KPOBH TEIISAT U OBEII.
[locne vero mpemnapar MPUMEHSIIH BHYTPUMBIIIEIHO
WJTH TIOIKOYKHO OJTHOKPATHO B J103¢ 15 MI aMOKCHITNIT-
nuHa Ha | Kr Macchl Tena xuBotHOro. [locie BBene-
HUSI TIpenapaTa oToupanu odpasusl Kposu uepes 0,25;
0,5; 0,75; 1; 1,5; 2; 3; 4; 6; 8; 10; 12; 24; 30; 48, 54;
72,96, 120; 144; 192 u 264 1. O6pasIisl KpOBHU TIOME-
IIAJTH B IPOOWPKH C TETIAPHHOM JIUTHS U IEHTPUDYTH-
POBaHKEM OT/IEIISLIIH [1a3My, B KOTOPOU B TalTbHEHUIIIEM
ONPEICIISIIN COACPIKAHUE ACUCTBYIOMIMX BELIECTB [8].

Memoouka onpedenenus

Jist onipeziesieHusl aMOKCHUIMIUIMHA HUCTIONIb30Ba-
mu BOXKX—MC/MC ananu3. XpomaTtorpaduaeckoe
pas/eNieHre OCyIIeCTBISLIN Ha KOJIIOHKE ¢ oOparie-
HO-(ba3oBbIM copOerTom Synergi Fusion-RP (50 mm
x 2 mM; 4 MM, Phenomenex, CIIIA). B kauectse mo-
IBUXKHBIX (a3 ucnosb3oBaiu 0.5 % pacTBop MypaBb-
WHOW KUCIOTHI B BOJIe U B MeTaHoye. PaziencHue
OCYIIECTBIISTH B TPAIUEHTHOM PEKHUME DIIIOMPOBA-
HUs. JleTeKTHpYeMBbIM BEIIIECTBOM SIBIISIETCS JICPUBAT,
KOTOPBIH MONy4aau B XOA€ MPOOOMOArOTOBKH C HC-
MOJIb30BaHUEM MTUPPOIUANHA, UMEIOUIHI MOJISIPHYIO
Mmaccy 436 r/monb. KoHeuHbIl aHaIHUT JIETeKTUPYeT-
CsI B OTPHUIIATCIILHOM PEXUME HOHHU3AITHH ¢ M/Z 435.3,
npu (hparMeHTHPOBAHUH JTAET HOHBI-TIPOIYKTHI C M/Z
263.1;357.2 u 340.1 [9].

PE3YJBTATHI UCCJIEJOBAHUS

s meneit oneHku (hapMaKOKUHETUKH aMOKCH-
mwntrHa y KPC 1 oBent py BHY TPUMBIIIIEYHOM U TIOAI-
KOYXHOM BBEJICHUH MPUMEHWIN 2-KOMIIAPTMEHTHYIO
(hapMaKOKMHETHYECKYI0 MOJIEIb, KOTopas obecre-
Y1Jia XOPOIIee COBIAACHNUE POTHO3UPYEMbIX 3HAYEC-
HUH KOHIEHTPAIMH aMOKCHIIWIIJIMHA B IUIa3ME KPO-
BH C (AaKTHUYECKH U3MEPEHHBIMHU. [I[pUMEHHMMOCTH
2-KOMIIapTMEHTHOH MOJEIIH 00BSICHSIETCS CITOCOOHO-
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CThH0 AMOKCHUIIMJUIMHA K MPOHUKHOBCHUIO KaK B TKa-
HU C OYE€Hb HHTEHCUBHBIM OOMEHOM BEIIeCTB (IICUCHb,
[OYKH), TaK U TKAaHU C MEHEe MHTEHCHBHBIM OOMe-
HOM BeIIECTB (MBIIICYHYIO, )KHPOBYIO TKaHb), YEMY
JIOTIOJTHUTEIILHO CIIOCOOCTBYET OTHOCHTEIHHO HEBBI-
cokasi (17—20 %) crenenp CBA3BIBAHUS AMOKCHUIIMJI-
nuHa ¢ 6enkamu rasmel [ 10]. Tlocae BHyTpUMBITIIEd-
voro (BM) wmm monkoxkuoro (I1K) BBemenus yiexap-
ctBe”Horo npemnapara KPC 1 oBllaM aMOKCUITUIIMH
OBICTPO TIOTTAJIaCT B CUCTEMHBIH KPOBOTOK, YKE uepe3
15 MuH 1ocIie BHYTPUMBIIIIEYHOTO BBEICHUS CPEIHSS
KOHIIEHTpanus B 1azme cocrapuia 250—1139 ur/mi.
Jlanee KOHIIEHTpAIUsl aMOKCUITMJUTHHA ITOCIIe0Ba-
TEIHHO pPOCIIa, BpeMs HACTYIUIEHUS MaKCHMaTbHON
KOHIIEHTpaluuu coctaBuio 2,3—3,8 4 [8].

3HaueHNe KaxyIerocs oobemMa pacrpenesieHus
V/F cocrtaBuio 2,7—5,7 a/kr. Beicokue 3HaYeHHs
00beMa pacrpeie/CHHsI CBUICTEIBCTBYIOT O TOM, YTO
AMOKCUIIWJIJIMH UHTCHCUBHO MPOHUKAET B OPTaHbI
Y TKaHU M3 KPOBH. DTO MMEET KPUTHUECKH BAKHOE
3HA4YEHUE, TOCKOJIBKY JIJIsl OeTa-IaKTaMHBIX aHTHONO-
THUKOB B)KHBIM yCIIOBHEM peaH3allii aHTUMHKPOO-
HOTO ) deKTa SIBISETCS MOIICPKAHNE KOHIICHTPALIUU
aHTHOMOTHKA Ha ypoBHe, npessimiatomeM MUK [7].

AMOKCHITMJUTUH XapaKTepU3yeTcs BBHICOKOU 3¢-
(heKTMBHOCTHIO B OTHOIIIEHHH PACIIPOCTPAHEHHBIX BO3-
oynureneit madexnuit: M.haemolytica (MUK 0,1—
0,2 mxr/mi), P. multocida (MUK 0,18—0,3 Mkr/min),
Staphylococcus spp. (MUK < 0,25—0,5 mkr/min),
Streptococcus spp. (MUK < 0,25—0,5 mkr/mi),
T.pyogenes (MUK < 0,06 mxr/mi), Leptospira spp.
(MUK < 0,06 mxr/mi). KoHnieHTpanms aMOKCHITHII-
nuHa B kpoBu KPC npessimaer 3nauenuss MUK stux
Bo3OyauTenerd 1o 30 4 mocie BBeAEHUS Ipenapara
U 10 24 94 — B KPOBU OBEIl. YUHUTHIBAs, YTO JJIS UC-
CJIeIyeMOro TIperapara IpeiaraeTcs HHTepBaI BBe-
Jenus B 48 4, 510 ooecnieunt 7 > MUK nHe menee 50 %
BO BpeMmsl Kypca aaum npenapara. K Tomy xe, 3Hade-
HUsL 00beMa PacIpe/IeNIeHUs] TO3BOJISIOT MPEITOIO-
KUTh, YTO KOHIICHTPAI[UN aMOKCHUIIWJUTMHA B TKAHSX,
niocyie ha3bl pacipeeICHHS MPEBBIIIAIOT KOHIIEHTPA-
LIMHU B KpoBH [8].

3AKJIIOYEHHUE
Uzyuenue papmaronorndeckoro npopusist KoOMOu-
HUPOBAHHOTO MPOTHBOMHUKPOOHOTO JIEKAPCTBEHHOTO
npenapara « AMokcusHTaph 150» mo3Bommio paspa-

00TaTh ONITHMAIBHYIO CXEMY €T0 MTPUMEHEHUs, 00ec-
MEYMBAIOIILY0 a0COPOLII0, pactpeieNieHNE 1 ITPOJIOH-
rupoBaHHoe aelictue B oprannzme KPC u osen asns
3 PEKTUBHON Teparuu IUPOKOTo CreKTpa 3aboe-
BaHWUU OaKTepUATHLHON ATHOJOTUU U CHIYKCHUSI TEM-
0B PACIPOCTPAHEHUSI AaHTHONOTUKOPE3UCTEHTHOCTH.
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Abstract. The study of amoxicillin pharmacokinetics in cattle and sheep after administration of the drug “Amox-
iyantar 150 allowed to develop an optimal scheme of its application, providing absorption, distribution and pro-
longed action in the body of cattle and sheep for effective therapy of a wide range of diseases of bacterial etiology
and reducing the rate of spread of antibiotic resistance. After intramuscular or subcutaneous administration of the
drug to cattle and sheep, amoxicillin quickly enters the systemic bloodstream, already 15 minutes after intramus-
cular administration, the average concentration in plasma was 250—1139 ng/ml. Then the concentration of amox-
icillin consistently increased, the time of onset of the maximum concentration was 2.3—3.8 hours. The concentra-
tion of amoxicillin in the blood of cattle exceeds the MIC values of many pathogens up to 30 hours after adminis-
tration of the drug and up to 24 hours in the blood of sheep. Considering that the administration interval for the
drug under study is 48 hours, this will ensure 7> MIC of at least 50 % during the course of drug administration.
Keywords: antibiotic resistance, pharmacokinetics, Amoksiyantar 150, amoxicillin, cattle, sheep

Absorption and distribution of veterinary drugs in
combination with the dosing regimen determine their
pharmacokinetic profile, as well as the concentration
in the blood and the dynamics of distribution of ac-
tive substances in target tissues. The relationship be-
tween the concentrations of the active substance in
the blood of animals and the antibacterial effect is of
greatest interest. In addition, the studies show signif-
icant differences in the antimicrobial activity of anti-
bacterial drugs over time, which is an important fac-
tor determining effective dosing regimens.

Previously, the studies were conducted on the re-
sistance of various bacteria to a wide range of antimi-
crobial drugs [1]. Using massive parallel sequencing
technology, we identified large pESI plasmids in multi-
drug-resistant Salmonella infantis isolates that provide
multiple resistance to many antimicrobial drugs [2].

Active use of antimicrobial drugs causes a decrease
in their efficacy due to antibiotic resistance. Therefore,
before introducing such drugs to the market, it is im-
portant to establish optimal dosing regimens that will
allow active substances to reach therapeutic concen-
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trations that are higher than not only the minimum in-
hibitory concentrations (MIC), but also to maintain
them at the level of the mutant prevention concentra-
tion (MPC) for a sufficient period of time to kill the
maximum number of infectious agents. The mutant
prevention concentration is the lowest concentration
of antimicrobial drugs that can prevent the selection
of mutating microorganisms in the population, which
can be used to minimize the risks of antibiotic resis-
tance [K. Drlica, 2003].

Such results can be achieved by studying the phar-
macokinetics of the active substances of drugs for an-
imals. The key pharmacokinetic parameters for solv-
ing the problem of antibiotic resistance will be the fol-
lowing [4].

« For time-dependent antimicrobial drugs with
a minimally pronounced post-antibiotic effect (beta-
lactams, macrolides, glycopeptides, etc.) the ratio of
the time period (T) during which the concentration of
the drug in the blood exceeds the MIC for a specific
infectious agent, compared to the entire period between
drug administrations, determined in % (7> MIC).
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» For concentration-dependent antimicrobial
drugs with a pronounced post-antibiotic effect
(fluoroquinolones, aminoglycosides, nitroimidazoles,
etc.) the ratio of the area under the pharmacokinetic
curve (AUC) and MIC (AUC/MIC) and the maximum
concentration of the drug (Cmax) and MIC (Cmax/MIC).

For example, the maximum efficacy of antibiot-
ics such as ciprofloxacin, levofloxacin and ampicillin
is achieved with an AUC/MIC value of 80 to 125 for
gram-negative bacteria with a Cmax/MIC of §—10
[5], and for penicillins, the dose will be effective with
a T > MIC ratio of about 40 % to achieve a bactericid-
al concentration, and for cephalosporins — 65—75 %
[6, 7]. Thus, the study of the pharmacokinetic profile
of the active substances of drugs is an important part
of research that allows choosing the optimal doses and
routes of administration of the drug for the effective
treatment of animals and reducing the rate of spread
of antibiotic resistance.

MATERIAL AND METHODS

The drug under study was an innovative combined
antimicrobial drug in the form of an injection suspen-
sion “Amoxiyantar 1507, designed as a result of the
implementation of a comprehensive project on the top-
ic Development of Innovative Means of Protecting the
Health of Farm Animals and Their Introduction into
Production, the main executor of which is the FSBEI
HE “ROSBIOTEKH”, and the industrial partner is
the company LLC “NVC Agrovetzashchita S-P.” The
competitive advantages of the designed drug lie in its
unique composition, which has no analogues in our
country and abroad due to the combination of a highly
effective prolonged antimicrobial agent of a wide spec-
trum of action (amoxicillin) with a natural component
of living cells (succinic acid), providing a more effec-
tive effect on microorganisms, being capable of form-
ing biofilms by increasing the permeability of bacte-
rial cell membranes and antioxidant action (reference
to patent No. RU2786919 C1).

Animals

The study of the pharmacokinetics of amoxicil-
lin was conducted on five 3-month-old Kholmogory
calves and six 3-year-old Romanov sheep. All animals
used in the study were clinically healthy.

When studying the pharmacokinetics of amoxicil-
lin, control blood samples were taken from calves and
sheep. After which the drug was administered intramus-
cularly or subcutaneously once at a dose of 15 mg of
amoxicillin per 1 kg of animal body weight. After ad-
ministration of the drug, blood samples were taken at
0.25,0.5,0.75,1,1.5,2,3,4,6, 8,10, 12,24, 30, 48, 54,
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72, 96, 120, 144, 192 and 264 h. Blood samples were
placed into test tubes with lithium heparin, and plasma
was separated by centrifugation, in which the content
of active substances was subsequently determined [8].

Detection method

HPLC—MS/MS analysis was used to detect amox-
icillin. Chromatographic separation was performed
on a column with a reversed-phase sorbent Synergi
Fusion-RP (50 mm x 2 mm; 4 um, Phenomenex, USA).
The mobile phases were a 0.5 % solution of formic acid
in water and methanol. Separation was carried out in a
gradient elution mode. The substance to be detected is
a derivative obtained during sample preparation using
pyrrolidine, having a molar mass of 436 g/mol. The fi-
nal analyte is detected in the negative ionization mode
with m/z 435.3, and upon fragmentation gives product
ions with m/z 263.1, 357.2 and 340.1 [9].

STUDY RESULTS

For the purpose of assessing the pharmacokinet-
ics of amoxicillin in cattle and sheep after intramus-
cular and subcutaneous administration, a 2-compart-
ment pharmacokinetic model was used, which ensured
good agreement between the predicted values of amox-
icillin concentration in blood plasma and the actual-
ly measured ones. The applicability of the 2-compart-
ment model is explained by the ability of amoxicillin
to penetrate both tissues with very intensive metabo-
lism (liver, kidneys) and tissues with less intensive me-
tabolism (muscle, adipose tissue), which is addition-
ally facilitated by the relatively low (17—20 %) de-
gree of amoxicillin binding to plasma proteins [10].

After intramuscular (IM) or subcutaneous (SC) ad-
ministration of the drug to cattle and sheep, amoxicil-
lin quickly enters the systemic bloodstream. Already
15 minutes after intramuscular administration, the av-
erage plasma concentration was 250—1139 ng/ml.
Then the concentration of amoxicillin consistently in-
creased, the time to reach the maximum concentration
was 2.3—3.8 h [8].

The apparent distribution volume V/F was 2.7—
5.7 L/kg. High values of the distribution volume in-
dicate that amoxicillin intensively penetrates organs
and tissues from the blood. This is critically import-
ant, since for beta-lactam antibiotics, an important con-
dition for the implementation of the antimicrobial ef-
fect is maintaining the concentration of the antibiotic
at a level exceeding the MIC [7].

Amoxicillin is highly effective against common
pathogens: M.haemolytica (MIC0.1—0.2 pg/ml),
P.multocida (MIC0.18—0.3 pg/ml), Staphylococcus
spp. (MIC £0.25—0.5 pg/ml), Streptococcus spp.
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(MIC £0.25—0.5 pg/ml), T.pyogenes (MIC < 0.06
ug/ml), Leptospira spp. (MIC < 0.06 pg/ml). The con-
centration of amoxicillin in the blood of cattle exceeds
the MIC values of these pathogens for up to 30 hours,
and for up to 24 hours in the blood of sheep after the
drug administration. Considering that the administra-
tion interval for the drug under study is 48 hours, this
will ensure 77> MIC of at least 50 % during the course
of drug administration. In addition, the values of the
distribution volume suggest that amoxicillin concen-
trations in tissues after the distribution phase exceed
blood concentrations [8].

CONCLUSION

The study of the pharmacological profile of the
combined antimicrobial drug “Amoxiyantar 150" made
it possible to develop an optimal regimen for its use,
ensuring absorption, distribution and prolonged ac-
tion in the body of cattle and sheep for effective ther-
apy of a wide range of diseases of bacterial etiology
and reducing the rate of spread of antibiotic resistance.
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