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Annoranust. [IpoBesieHo ucciieoBaHue 1Mo U3y4eHHI0 OMOIKBHBAIEHTHOCTH MPEIapaToB « AMOKCUTPOH JKeBa-
TeJIbHBIE TabIeTKU» (Mccieayemblii npenapar) u «Cunysoke» (pedepentHsiii penapar). beuto chopmupoBaHo
2 TPYIIIbI )KUBOTHBIX 0 6 CO0aK B KaXk0M. J[JIsl OIbITa UCIOIB30BAJICS TIEPEKPECTHBIN JHM3aiH UCCIICIOBAHMUS.
Ot60p Ononoruueckoro Marepuaa (KpoBb) NPOBOIMIIM JI0 BBEJCHUS NpernapartoB u yepes 15, 30, 45 mum, 1, 1.5,
2,3,4,6,8, 10,24, 30, 48, 72 4 nocne BBeACHUS NpenaparoB. B mpoliecce ucciieoBanms KOHTPOIUPOBAIH KOH-
LEHTPALIH ASHCTBYIOIIET0 BEIECTBA IIPENaparoB B IJIa3Me KPOBU COOaK.

[Tocse nepopanbHOTO BBEACHHS JIEKAPCTBEHHOTO Tpenapara codakam, aMOKCHUIIMIUIMH U KJIaByJIaHOBasi KHCJIOTA
BBISIBJICHBI B TIJ1a3Me yke uepe3 15—30 mun nocine Beenenus. [lokazarenn amoxcuumimina: T B cpetHeM co-
craBua 2,1 4 Kak JUis MCCIEAyeMoro npenapara Tak u Ui pedepentHoro npenapara, C_  cocTaBuia
7751,5 £ 1169,3 Hr/ma aist uccnemyemoro npenapara u 7775,7 + 1325,2 ur/mi i1t peepeHTHOro npernapara.
Cpennee 3HaYeHME MEPUOAA MONYBLIBEICHUSI aMOKCHIIMIUTMHA U3 TJIa3Mbl KPOBU cOCTaBmiIo 2,5 + 1,8 u ans uc-
cieyemoro npenapara u 2,9 + 1,8 u jyis pedepentroro npenapara. Ilokasarenu kiaByaaHoBod kuciobl: T
B cpejiHeM cocTaBmil 1,6 4 11 uccienyemoro npenapara u 1,7 1 aiist pedepentnoro npenapara. C_ cocrabuia
1298,2 + 381,4 ur/mi miist uccieayemoro npemnapara u 1264, + 316,0 ur/mvi i pedepentroro npemnapara. Cpe-
Hee 3HaueHHe Mepuojia MOTyBbIBECHUS KIIaByIaHOBOM KUCIOTHI U3 M1a3Mbl KpoBu cocTaBmiio 0,69 + 0,07 g qis
uccieayemoro npemnapara u 0,61 + 0,10 u 11 pedepeHTHOTO Mpemnapara.

[TonyueHHbIe pe3yNbTaThl CBUAETENLCTBYIOT O TOM, 4To 90 % moBepurenbHble HHTEpBabl cooTHoweHu C /

C_ . W AUC/AUC, aMOKCHLMIUIMHA M KJIaBYJaHOBOH KMCJIOThI HAXOAATCA B MPeJIesax Juana3oHa 80—12;3")(/;,
CJICA0BATCIIbHO, IpEIiaparhbl «AMOKCI/ITPOH JKEBATCJIbHBIC TaGJ'IeTKI/I» H ((Cl/lHyJ'IOKC» SIBIIAKOTCSA 61/103KBI/IB8J'ICHT-
HBIMHU I10 ﬂeﬁCTBleHlHM BCIIECTBaAM.

KaioueBble ciioBa: AMOKCUTPOH JKeBarelIbHbIE TaOJIeTKH, aMOKCHLIMIIIMH, KJIaByJaHoBasi kuciiora, CHHYIIOKC,

OMODKBHUBAJIEHTHOCTb.

NEPEYEHDb COKPAIIIEHU U OBO3HAYEHU
CKO — cpegHexBaipaTHueckoe OTKIOHCHHE;
OCKO — oTHOCHTEIBHOE CPEeTHEKBAIPATHIECCKOE OTKIIOHEHHIE;
BD2XX — BrIcOKO3(h (eKTHBHAS KUIKOCTHASI XpOMaTOTpadus;
B2XX—MC/MC — BbIcOKOdpPEeKTHBHAS KUAKOCTHAS XpOMATOTrpadus ¢ Macc-CIIEKTPOMETPHUECKAM JICTEK-
THPOBAHHEM;.
JAB — neiicTBy1o1iee BELIECTBO;
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t1/2B — IePUO/] TTOTyBBIBE/ICHUS;
t — Bpems goctikenus C

‘max X7

max MaKCUMaJIbHas I1a3MCHHas KOHLCHTpAIUsA,
AUC,,
ACTIAEMOU KOHLICHTpAallu BO BDEMCHHOU TOYKE t,

— IJIoMmaab 1o KpHBOﬁ «IIJIa3MEHHass KOHUCHTpalUusI—BpEMA») C MOMCHTA ITpUeMa 10 HOCHG}IHeﬁ oripe-

AUC,  — nyiomais noj KpUBOH «IUIa3MEHHAs KOHIEHTPAIUS—BPEMsD) C MOMEHTA IPUEMA JIEKAPCTBEHHOTO pe-

napara 10 06CKOHEYHOCTH

OmHuM W3 BaXKHBIX TOCTIKCHHUH COBPEMEHHOU
MEIHIINHBI ABISETCS BOSMOXKHOCTD TPUMEHEHHS TIPO-
TUBOMUKPOOHBIX TpenapaToB. AHTUOMOTHKH — 3TO
STUOTPONHBIC CPEACTBA, MOAABIAIONINE MUKPOOPra-
HU3MBI. Vcnosnb30BaHue aHTHOMOTUKOB B JICYEOHBIX
CXeMax JUIsS )KHBOTHBIX CIIOCOOCTBYET JOCTIKEHUIO
BpaueOHBIX IIeNIeH, YBEIUINBACTCS MPOAYKTUBHOCTD
JKUBOTHBIX, B PE3YJIBTaTe PACTyT IKOHOMUYECKHE TIOKa-
3aTeNn B CEKTOPE JKUBOTHOBOJICTBA, M1 00ECIICUNBALT-
Csl IUIIEeBasi 0e30MacHOCTh BCero rocyaaperna [ 1—3].

B Tepanuu Menkux JOMalIHUX U CEIbCKOXO35M-
CTBEHHBIX KMBOTHBIX AHTHOMOTHUKHU MPUMEHSIOTCS
B aMOyJTaTOpHO# MpaKTHKe MHOTHX 00JacTel Memu-
LIMHBI TIPHU JTFOOBIX WH(EKIIMOHHBIX TPOIeccax, BbI-
3BaHHBIX AHTUOMOTUK-UYBCTBUTEIBHBIMU MUKPOOP-
ranu3mamu [3—4].

B Hacrosiiiee BpeMsi 0COOCHHO OCTPO 00CYKIaeT-
Cs1 BOIIPOC PE3UCTECHTHOCTH MUKPOOPTaHU3MOB, BBIPa-
OaTrpIBarOIIEHCs K aHTHOAKTEPHAIBHBIM TIperrapaTam.
[ToaTomy oT papmarieBTHYECKON MPOMBITIIIEHHOCTH
OXKHUJIACTCS BBIMYCK APPEKTUBHBIX MPENapaToB ¢ HO-
BBIMH KOMOMHAIUSIMU JICHCTBYIOIIUX BEIIECTB [3—S5].

B uccrnenoBanuu MCHoONb30BANIKCH MPETAPATHI:
AMOKCUTPOH JKeBaTeIbHBIC Ta0NeTKH (Amoxytron
chewable tablets) paspaboramusie OO0 «HBI]
Arposet3ammuray, Poccust (mamee — Hccnenyembrii
npernapar) u CUHYJIOKC TabJIETKH, MPOU3BOIU-
Mblii «Haupt Pharma Latina S.r.l.», Italy (manee —
PedepenTHblil ipenapar) B J03UPOBKE JIEHCTBYIO-
mux BemiecTs B 1 TabmeTke: 400 MT aMOKCHIIMIUTAHA
(B hopme Tpuruapara) u 100 Mr kaByIIaHOBOW KHC-
J0THI (B (hopMe KIIaByJIaHaTa KaJus).

Uccnenyemsplit mpemapaT TakKe BBITYCKAETCA
B TPEX JO3UPOBKAX:

— «AMOKCHUTPOH JKeBaTelbHbIC TabmeTKu S0 MI»
¢ conepkaHreM aMoKcumiuTuHa 40 M 1 KJ1aByJaHO-
BOM KHCIOTEI 10 Mr B TabJIeTKE;

— «AMOKCHUTPOH keBaTelbHbIe Ta0neTku 250 Mr»
¢ coneprxkanueM amokcuimuinHa 200 Mr 1 KJ1aByIaHo-
BOM KHCIOTBI 50 Mr B TabJIeTKE;

— «AMOKCHUTPOH JkeBaTenbHbIe Ta0meTKH 500 MT»
¢ coziepkanueM aMmokcutniinHa 400 Mr 1 KJ1aByJaHO-
Boi kucioThl 100 Mr B TabIeTKe.

AMOKCHUIIMIIJIMH U KJIaByJaHOBasi KUCIIOTA —
JNEUCTBYIOIINE BEIIECTBA JICKAPCTBEHHOIO Mpema-

para, o0IamarT MUPOKUM CHEKTPOM aHTHOAKTe-
pHATIBHOTO JIEHCTBHS B OTHOUICHHM OOJNBIIMHCTBA
IPaMIIOJIOKHUTENBHBIX U TPaMOTPULATEIIBHBIX MU-
KpOOpPTaHU3MOB, B TOM uucie Staphylococcus spp.
(BKJIOUAs MITaAaMMBI IPOAYNHUPYIOMKE P-IaKTa-
Mmazy), Corynebacterium spp., Streptococcus spp.,
Clostridium spp., Peptostreptococcus spp., Escherichia
coli (BkIIOUasi MITaMMBI IPOAYLHPYIOLIHE [-TaKTa-
Mazy), Salmonella spp. (BKJIHOUas IITAMMBI TIPOJTYIIH-
pytomue B-makramasy), Pasteurella spp., Klebsiella
spp., Proteus spp., Fusobacterium necrophorum,
Campylobacter spp.

MexaHu3M aHTHOAKTEPUAIBHOTO ACHCTBHS AMOK-
CUIIWJUIMHA 3aKJII04YacTcs B MOJaBICHUN (YHKINO-
HAJIbHOW aKTUBHOCTH OakTepuaibHBIX (hepMEHTOB
TPAHCIENTH a3, yYACTBYIONIUX B CBSI3bIBAHIH OCHOB-
HOTO KOMITOHEHTa KJIETOYHOI CTEHKH MHUKPOOPTaHU3-
MOB — IMENTHIOTIAKAHA, YTO IIPUBOIUT K HAPYIIICHUIO
OCMOTHYECKOT0 OanaHca, pa3pyLeHHIo U rTuoesu Oax-
TEPUAIIBHOW KJIETKH.

AMOKCHUIIMIUTUH SIBIISIETCS JIEKAPCTBEHHBIM CPEJI-
CTBOM IIEPBOTO BBIOOPA, TPUMEHSIEMBIM TIPH TTOSIBIIE-
HUU CUMIITOMOB 3200JIeBaHNsI HA OCHOBAHHH TIPE/IBa-
pUTENBHOTO Auaruosa [6—38].

Lenpb uccaenoBanus: u3ydeHne OMOIKBUBAJICHT-
HOCTH Tipenapata AMOKCHUTPOH >KeBaTeJbHbIE Ta0-
neTku u npenapara CHHYIOKC MPHU MPUMEHCHHH
cobaxam.

MATEPUAJIbBI U METO/JbI
HNCCJIEJOBAHUM

HccnenoBanus BRIMOTHSUIUCH coriacHo [Ipukazy
MunucTepcTBa cenbckoro xo3sictea PO ot 6 map-
1a 2018 . N101 «O0 yTBep>KaeHUH ITPaBUII IIPOBEIE-
HUS JOKIIMHIYECKOTO UCCIIEI0BaHSI JIEKAPCTBEHHOTO
Cpe/CTBa JUIs BETEPUHAPHOTO MPUMEHEHUS, KIIMHUYe-
CKOT'0 UCCJIETIOBAaHUS JIEKAPCTBEHHOTO IIpernapara Jjist
BETEPUHAPHOTO PUMCHEHMSI, UCCICAOBAHUS OMOIK-
BHUBAJICHTHOCTH JICKAPCTBEHHOTO TIperiapara s Be-
TEPUHAPHOTO TIPUMCHCHHUS.

UccnenoBanue npoBoaunock Ha 6aze: OO0
«MUIT «Axagemust naHOBaIU» (I. Mockea), OOO
«KanmHauHrpaickuii 00JIaCTHOM IIEHTP BETEPUHAPHON
meauiuaben, OO0 «AB3 C-I1» (MockoBckas 00iI.
. Ceprues [locan).
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HaylteHue OUOIKBUBATICHMHOCMU npenapamoe AMOKCMmpOH Jlcesamernvible mabiemKu u Ctu]ZOKC...

N3ydyeHne OMOIKBUBAJICHTHOCTH IIpernapaToB
MIPOBOAMIOCH Ha co0aKkaxX CTaHTAPTHBIMH METOJa-
mu. Cobaku HE MONy4Yald HUKAKHUX JIEKAPCTBEHHBIX

npenapatoB B TeueHue 30 CyTOK 10 Hadaia dKCIepH-
MeHTa. [ pymisl popMHUpOBaIN 1O MPUHITUITY aHAJIO-
roB (Tabm. 1).

Taoauna 1

Cxema onvima

I'pynna 1 (6 )KUBOTHBIX)

I'pynna 2 (6 )KUBOTHBIX)

ITepuoa 1, 48 u
po0 B mpomexyTke 0—48 u

BBesienue npenapara AMOKCUTPOH JKEBaTE b~
HbIe TAOIETKH OJHOKPATHO, IEPOPALHO, 0TOOP

Beenenne npenapara CHHYIOKC, OTHOKPATHO,
nepopagbHO, 0TOOP MPOO B IMTPOMEXKYTKE
0—48 4

ITepuoa oTmbIBKH, 72 4

[epuon 2, 48 4 | mepopasibHO, OTOOP MPOO B TPOMEKYTKE

0—48 g

BBeHeHI/Ie npenapara CI/IHyJ'IOKC, OITHOKpAaTHO,

Baenenue npenapara AMOKCUTPOH KeBaTellb-
HBIE TAOJIETKH OJJHOKPATHO, IEPOPAIILHO, 0TOOP
npo0 B mpomexxyTke 0—48 u

OT00p OHOOrMYECKOro Marepuaia (KpoBb) Mpo-
BOIWIM JO0 BBEICHHs TpemnaparoB, u depes 15, 30,
45wmmn, 1, 1.5,2,3,4, 6, 8, 10, 24, 30, 48, 72 4 moce
BBEJICHUSI IIPETIApaToB.

B nporiecce ncciieoBaHus KOHTPOJIUPOBAIH KOH-
LEHTPAIMK JSHCTBYIONIEIO BEIIECTBA MpernaparoB
B IJTa3Me KPOBU COOAK.

OO0pasIel KPOBU OTOWPATN B KOJIMYECTBE HE ME-
Hee 4 MI B IPOOUPKH C TeMapuHOM, IeHTPH]YTH-
posanu mipu 3000—3500 o6/mun 1 4 °C B TeueHue
15 MuH, OTIEISIIH [1J1a3MY BO BTOPUYHBIE (TPAHCIIOPT-
HbIC) KPUOIIPOOUPKH, MAPKUPOBAIIU U 3aMOPAKUBAIIU
B JKHJIKOM a30Te.

Jnst ompeneneHns aMOKCHUIMIIIMHA U KJIaByla-
HOBOM KHCJIOTHI Mcnonb3oBain BOKX—MC/MC,
BBHJy €0 YHUBEPCAIBHOCTH, CEJICKTHBHOCTH U UyB-
cTBUTEIBHOCTH. [IpH MpoOOIoAroToBKe 00pa3IoB JJist
OIIPE/ICIICHUST AMKOCHUIIMIUTMHA UCTIOJIb30BaAIM METO/IH-
KY, IIPOIIC/IIIYI0 BaJUIAIMI0 B COOTBETCTBUH C TPe-
0OBaHUSIMH MEXKIYHAPOAHBIX JOKYMEHTOB II0 BaJH-
nauuu [9, 10] u panee onucannyto B [11]. s onpe-
JICJICHUS KJIABYJIAaHOBOW KHCIIOTHI ObLIa pa3paboTaHa
u BanuauapoBana [9, 10] meToanka Ha OCHOBE OIU-
CaHHOTO paHee metona [12].

Craructudeckyio 00paboTKy pe3ynbTaToB MPOBO-
qun ¢ ucnonb3oBanneMm 11O Microsoft Excel 2013,
IT1O PKSolver, 1O Statistica.

PE3YJIBTATHI UCCJEIOBAHUMN
N OBCYXIAEHUE
Omnenka hapMaKOKMHETUKU aMOKCUIIMJIINHA
1 KJIaBYJIAHOBOU KUCIOTHl. AMOKCULIMJIJIMH, U KJIaBY-
JIAHOBAas KMUCJIOTA MTPUHAJJICKAT K KJIacCy [-TakTam-
HBIX aHTUOMOTUKOB, KOTOPBIC OOBIYHO KOMOMHUPYIOT

JIPYT C IPYTOM IS JIedeHH S H(MEKITNH y TOMAITHIX
JKABOTHBIX. DTa KOMOWHAIIMS MOXXET WHAKTHUBHUPO-
BaTh MIMPOKUN CIIEKTP -IaKTama3s, yIydmiaTh OaKTe-
PUIUIHYIO aKTUBHOCTh M PACHIMPATh aHTUMHUKPOO-
HBII CHIEKTD.

I'paduueckoe m3o0pakeHUE yCpeaHEHHBIX (hap-
MaKOKMHETHYECKUX MPOoUIIel MPeaCcTaBIeHO HA PH-
cynke 1.

[Tocne nepopaiabHOrO BBEAEHUS JIEKAPCTBEHHO-
ro mpernapara codakaM aMOKCHUIWIIIHH CPaBHHUTEIIb-
HO OBICTPO BCACBIBACTCSI B CHCTEMHBIH KPOBOTOK:
aMOKCHUILIMJIJTMH BBISIBIIEH B IJIa3Me yxe depe3 15—
30 mMuH TOCIIE BBENECHNUS, TIOKa3aTenb T B CpefHeM
coctaBui 2,1 9 Kak IJIs MCCIEAyeMOTO Tperapara
TaK u 11 pepepenTHoro npenapara. C_ cocrasuia
7751,5 £ 1169,3 |r/Ma Ui rcceryeMoro npernapara
u7775,7 £ 1325,2 ur/mn anst pedepeHTHOTO Ipemnapa-
ta. CpeaiHee 3HaYCHHUE MEPHO/a [TOTyBBIBEACHHS aMOK-
CUIIWJUIMHA W3 TJIa3MbI KPOBU cocTaBmwio 2,5 £ 1,8
ISl ICclieryeMoro npenapara u 2,9 £ 1,8 9 as pede-
PEHTHOTO TIperapara.

B tabmunax 2 u 3 npuBeneHb! 3HaYeHUS (hapMako-
KHHETUYECKHX MapaMeTpoB Jisi pe()epeHTHOrO U UC-
CJIeTyeMOTO0 MPeraparos.

[Toce mepopanbHOrO BBEACHUS JIEKAPCTBEHHO-
To Tpermapara codakaMm KIIaByJaHOBas KHUCIOTa OBI-
CTpPO BCACBHIBAETCS B CHCTEMHBIH KPOBOTOK: KJjla-
ByJIaHOBasl KHCJIOTA BBISABJICHA B IIA3ME yKE 4e-
pe3 15—30 mun nocne BBeneHus, nokazarenb T
B cpeaHeM cocTaBui 1,6 4 Juist uccieayemoro mpe-
napara u 1,7 4 qnus pepepentnoro npenapara. C
cocraBmia 1298,2 + 381,4 Hr/Mi IS BICCIIEAYEMOTO
npenapara u 1264, = 316,0 Hr/mn 11 pedepeHTHO-
ro npenapara. CpenHee 3HaY€HNE TTEPUOAA TIOTYBEI-
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BEACHHUA KJIaBynaHOBOﬁ KHCJIOTBI U3 I1JIa3Mbl KPOBU
coctasmwio 0,69 + 0,07 4 11 nuccieayeMoro mpermna-
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ta. [paduyeckue n300paskeHns: yCpeTHEHHBIX (ap-
MaKOKMHETHYECKUX MPOQHIIeH MpeCTaBIeHbI Ha PH-

4000 |

3000

para u 0,61 £ 0,10 9 qist pedepeHTHOTO Mpenapa-  CyHKe 2.
® AMOKCHUTPOH
® CHHYJIOKC
- = : e
0 10 20 30 40 50
Bpewms, u

Puc. 1. ®apmakoknHeTHUECKUE MPO(GUIN aMOKCHUIMILTIHA T10CIIe BBEACHHUS «AMOKCHTPOH KeBaTelbHbIe Tal-
JETKI», « CHHYIIOKCY», TT0 CPETHUM 3HauYCHHUAM (17 = 12)

Taoauna 2

Hnousudyanvhuie u ycpeonennvie 3Ha4eHus hapmaKoKUHemuieckux napamempos aMOKCUYULIUHA

¥y cobak npu 6sedenuu Hccnedyemozo npenapama («Amokcumpou sicesamenbhvie maoiemruy)

Ne xuBoT- Tepron Iocnen- - AUCg-t AUC({_w AUC, ./ T () ()
HOTO CTh (ar/mMo1) (ar/mna) | (Hr/Mi4) AUC, max 172
1 2 3 4 5 6 7 8 9
1 I u-p 7792,7 198094 | 20016,4 0,99 2,0 6,4
2 1 u-p 5599,7 16 943,6 17 054,5 0,99 2,0 L1
3 I n-p 8115,6 20426,3 20 656,9 0,99 3,0 1.4
4 I n-p 7771,5 239984 | 246358 0,97 2,0 1,6
5 | u-p 9 879,4 23 850,5 23 997,0 0,99 2,0 1,1
6 I u-p 8757,7 25498,7 | 255625 1,00 1,5 4,1
7 I P-1 7130,2 21257,6 | 215278 0,99 3,0 1,2
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Oxonuyanue Ta0.J1. 2

1 2 3 4 5 6 7 8 9

8 I P-1 6 905,6 17 378,5 17 609,7 0,99 2,0 13

9 II P-1 9 088,8 30959,0 314873 0,98 3,0 1.4

10 I P-1 8 166,6 17 398,8 17 478,2 1,00 1,0 4,7

11 I P-1 6 558,2 12 442,1 12 547,0 0,99 1,5 1,7

12 I P-1 7252,1 242442 24 426,9 0,99 2,0 4.4

Cpennee 7751,5 21183,9 | 21416,7 0,99 2,1 2,5

CKO 1169,3 4901,2 4999,5 0,01 0,6 1,8

OCKO 15 23 23 1 30 72
Tabauna 3

Hnousudyanvhvie u ycpeoHenHvie 3HAYeHUs PAPMAKOKUHEMUUECKUX NAPAMempos
amMoKcuyuiIuHa y cobax npu esedenuu Pegpepenmmnozco npenapama (« Cunynoxcy)
R

1 I u-p 8214,7 21 258,0 21439,1 0,99 1,5 4,9

2 I u-p 8219,2 25398,1 25 470,6 1,00 3,0 3,6

3 I u-p 6 549,1 20361,0 | 20416,8 1,00 2,0 32

4 I u-p 66424 20432,4 | 21028,6 0,97 2,0 1,6

5 I u-p 8081,2 17 735,1 17 826,3 0,99 1,5 4,1

6 I u-p 7 746,2 24 173,6 24 616,4 0,98 2,0 1.4

7 I P-1 10 052,8 27133,2 27 234,8 1,00 2,0 4,1

8 I P-1 7 1447 237659 | 24192,0 0,98 2,0 6,5

9 I P-1 8784,1 319923 32 355,5 0,99 3,0 1,3

10 I P-1 9595,2 20 238,3 20 406,9 0,99 1,5 1.4

11 I P-1 6 764,1 18267,9 18 414,1 0,99 2,0 1,3

12 I P-1 5515,2 18497,3 18 746,1 0,99 3,0 1,3

Cpennee 7775,7 22 4378 22 678,9 0,99 2,1 2,9

CKO 13252 4226,2 4263,7 0,01 0,6 1,8

OCKO 17 19 19 1 27 61
T, — BPEMS JIOCTHIKEHHS MAKCUMAJIbHOW KOHLIEHTPAlUH B 1iasMe, C — MakchuMallbHas KOHIEHTpalys B Ia3-

me, AUC, |, — TuIomma/ib noji KpUBO#H «IJIa3MEHHas KOHIEHTPalUs—BpeMsD> C MOMEHTA IIPUEMA 10 NOCIIEHEH ONpeense-
MOH KOHIEHTpalyu Bo BpeMenHol Touke t, AUC,  — nuiormaib 10jt KpMBOH «IlIa3MEHHas KOHLIEHTPAIUS—-BPEMs» C MO-
MeHTa IpHeMa JlekapcTBeHHoro npemnapara 1o 6eckoneunoct, AUC /AUC  — cootHomenne snasennit AUC, n AUC
t1/2l3 — IEPUOJ, II0YBbIBEACHHUS.

BerepunapHsrii apmakomorndeckuil BeCTHHK « No 1 (26) « 2024

57



C. B. Eneawes, A. A. Komapos, A. b. Mypomyes, /1. JI. Hosukos, A. B. Mupounenko, E. H. I'onuaposa, J]. . I'abudyinuna

1200 - -

1000

800

600

400

KonnenTparnus, Hr/mi

200

AMOKCUTPOH
= CUHYJIOKC 1

0 10 20

30 40 50

Bpewms, u

Puc. 2. ®apmakoknHETHYIECKIE IPO(UITH KIIABYIIAHOBOH KHCIIOTHI TIOCIIE BBEICHHUS K AMOKCUTPOH JKeBaTEIIEHBIC
TabneTKm» 1 « CHHYIIOKCY, TI0 CPEIHUM 3HaueHUAM (1 = 12)

MuHuMabHbIE HHIMOUPYIONIME KOHIICHTPAIUU
(MIC) amoxcnnminHa B KOMOMHAIIMH C KIIaBYJIaHO-
BOH KHCJIOTOH IIPOTHB PaCIPOCTPAHEHHBIX BO30YIHUTE-
neit nHdeknnit codak HaxonsaTcs B Auanazone 0.047—
2 MKT/MJI: B TOM uHcie Streptococcus spp., Clostridium
spp., Salmonella spp., S. canis, Fusobacterium spp.,
Peptostreptococcus spp. — 0,5 Mxr/mi; Proteus spp.,
Klebsiella spp., Corynebacterium spp. — 2 MKr/
i, S. Intermedius — 0.047—0.25 mxe/mn [12—16],
Pasteurella spp. — 0,25 mxe/mn, Escherichia coli —
0,5 mxe/mn, Streptococcus spp. — 0,12 mxe/mn [15—
16], Staphylococcus aureus — 0.1—0.4 mxe/mx,
Staphylococcus pseudintermedius — 0,12 mxe/mn,
Pasteurella multocida — 0.06—0.5 mxe/mn [8].

W3 momydeHHbIX pe3ynbTaToB BUIHO, UTO IaXkKe IPH
OJTHOKPATHOM BBEJICHUU B TUIA3ME KPOBH JIOCTUTAIOTCS
YPOBHHU, TPEBHIMIAIONINE Bhilenepeuncienabie MIC.
KoHIiieHTpaIus aMOKCUIIWIUIMHA B KPOBH COOAK MOCIIe
[epPOPaILHOTO BBEACHUS Mperapara mpeBbIIiaeT 3Ha-
geanst MIC 3Tux Bo30yauTeneit 1o 5 1 mocje BBEICHUS
rperapara. Y YuTbIBasi, 4TO JUIS UCCIEAYEMOTO TIpera-
para npezronaraeTcs HHTepBal BBeIeHUs B 12 4, 310

obecmnieunt 7> MIC e menee 42 % BO BpeMst HHTEP-
BaJia MEX/Ty BBEJICHUSAMHU TIpenapara. DPPeKTHBHOCTh
JeYeHHsT aHTHOMOTUKAMH, Y KOTOPBIX TOCTaHTHOMO-
THUYECKUH 3P PEKT BHIPayKeH MUHUMAIILHO (K KOTOPBIM
OTHOCATCS OeTa-IAKTaMHBIMU aHTHOMOTHKH ), TOCTH-
raetcs npu I > MIC ne menee 40 % [1—10].

3AKJIIOYEHUE

Onenka 0MOIKBMBAJTECHTHOCTH. [lomydeHHbIE
npu (papMaKOKMHETHYECKOM aHanuse 3Hadenus C_
u AUC , ObuIH IOABEPTHYTHI JOTapu(hMUIECKOMY
npeoOpa3oBaHUIO C UCTONB30BAHHUEM HATYpPaJbHBIX
Jorapru@MoB u JaILHEHIIMM CTaHIaPTHBIM OlIEHKaM
(puc. 3—06).

[lomydeHnHBIE pe3yNbTaThl CBUACTEIBCTBYIOT
0o ToM, uTo 90 % nOBEpUTENIbHBIE UHTEPBAJIBI COOT-
nomenudd C_ /C 1 AUC /AUC, aMmOKCHIMILIH-
Ha U KJIaBYJIAaHOBOW KHUCIJIOTHI HAXOATCS B Mpenenax
nuamnazona 80—125 %, cinemoBaTenpHO, MpenapaTsl
AMOKCHUTPOH eBaTeslbHbIe Ta0baeTKN 1 CHHYIIOKC SIB-
JISIOTCST OMOIKBUBAIEHTHBIMU 110 JICHCTBYIOIIAM Be-
IIECTBAM.
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OF “AMOXITRON CHEWABLE TABLETS”
AND “SYNULOX” WHEN ADMINISTERED TO DOGS
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Abstract. A research was conducted to study the bioequivalence of the drugs “Amoxitron chewable tablets” (stud-
ied drug) and “Synulox” (reference drug). Two (2) groups of animals (6 dogs each) were formed. The experiment
used a cross-sectional study design. Biological material (blood) was collected before drug administration and 15,
30, 45 minutes, 1, 1.5,2, 3,4, 6, 8, 10, 24, 30, 48, 72 hours after drug administration. During the study, the blood
plasma concentrations of the active substance of the drugs in the dogs were monitored.

After oral administration of the drug to dogs, amoxicillin and clavulanic acid were detected in plasma within 15—
30 minutes after administration. Amoxicillin indicators: T__averaged 2.1 hours for both the study drug and the
reference drug, C_was 7751.5 + 1169.3 ng/ml for the study drug, and 7775.7 + 1325.2 ng/ml for the reference
drug. The mean plasma half-life of amoxicillin was 2.5 & 1.8 hours for the study drug and 2.9 + 1.8 hours for the
reference drug. Indicators of clavulanic acid: T, averaged 1.6 hours for the study drug and 1.7 hours for the ref-
erence drug. C_ was 1298.2 + 381.4 ng/ml for the study drug and 1264.0 & 316.0 ng/ml for the reference drug.
The average half-life of clavulanic acid from blood plasma was 0.69 + 0.07 hours for the study drug and 0.61 + 0.10
hours for the reference drug.

The results obtained indicate that the 90 % confidence intervals of the C___/C  and AUC /AUC, ratios of amox-
icillin and clavulanic acid are within the range of 80—125 %, therefore, the drugs “Amoxitron chewable tablets”
and “Synulox” are bioequivalent in terms of active ingredients.

Keywords: Amoxitron chewable tablets, amoxicillin, clavulanic acid, Synulox, bioequivalence.

LIST OF ABBREVIATIONS AND DESIGNATIONS
SD — standard deviation;
RSD — relative standard deviation;
HPLC — high performance liquid chromatographys;
HPLC—MS/MS — high-performance liquid chromatography with mass spectrometric detection;
AS — active substance;
tl/2lj — half-life;
t —timetoreachC _ ;
C, ,.— maximum plasma concentration;
AUC((H) — area under the “plasma concentration-time” curve from the moment of administration to the last de-
termined concentration at time point t;
AUC,_ — area under the “plasma concentration-time” curve from the moment of drug administration to infinity

© Engashev S. V., Komarov A. A., Muromtsev A. B., Novikov D. D., Mironenko A. V., Goncharova E. N., Gabidul-
lina D. E., 2024
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One of the important achievements of modern med-
icine is the possibility of using antimicrobial drugs.
Antibiotics are etiotropic drugs that suppress microor-
ganisms. The use of antibiotics in treatment regimens
for animals contributes to the achievement of medical
goals, the productivity of animals increases, as a result,
economic indicators in the livestock sector increase,
and food security of the entire state is ensured [1—3].

In the treatment of small domestic and farm an-
imals, antibiotics are used in outpatient practice in
many areas of medicine for any infectious processes
caused by antibiotic-sensitive microorganisms [3—4].

Currently, the issue of developing resistance of mi-
croorganisms to antibacterial drugs is especially heat-
edly discussed. Therefore, the pharmaceutical industry
is expected to produce effective drugs with new com-
binations of active substances [3—5].

The drugs used in the study were “Amoxytron chew-
able tablets” designed by “RCC Agrovetzashchita”
LLC, Russia (hereinafter referred to as the study drug)
and “Synulox” tablets produced by Haupt Pharma
Latina S.r.1., Italy (hereinafter referred to as the refer-
ence drug) in the dosage of active ingredients in 1 tab-
let: 400 mg of amoxicillin (in the form of trihydrate)
and 100 mg of clavulanic acid (in the form of potas-
sium clavulanate).

The study drug is also available in three dosages.

— “Amoxitron chewable tablets 50 mg”, con-
taining 40 mg of amoxicillin and 10 mg of clavulan-
ic acid per tablet.

— “Amoxitron chewable tablets 250 mg”, con-
taining 200 mg of amoxicillin and 50 mg of clavulan-
ic acid per tablet.

— “Amoxitron chewable tablets 500 mg”, con-
taining 400 mg of amoxicillin and 100 mg of clavu-
lanic acid per tablet.

Amoxicillin and clavulanic acid, the active ingre-
dients of the drug, have a wide spectrum of antibacte-
rial action against most gram-positive and gram-neg-

ative microorganisms, including Staphylococcus
spp. (including strains producing B-lactamase),
Corynebacterium spp., Streptococcus spp., Clostridium
spp., Peptostreptococcus spp., Escherichia coli (includ-
ing strains producing B-lactamase), Salmonella spp.
(including B-lactamase producing strains), Pasteurella
spp., Klebsiella spp., Proteus spp., Fusobacterium
necrophorum, Campylobacter spp.

The mechanism of the antibacterial action of amox-
icillin is to suppress the functional activity of bacterial
transpeptidase enzymes involved in binding the main
component of the cell wall of microorganisms — pep-
tidoglycan, which leads to an imbalance in the osmot-
ic balance, destruction and death of the bacterial cell.

Amoxicillin is the drug of first choice, used when
symptoms of the disease appear based on a prelimi-
nary diagnosis [6—38].

Study objective: to study the bioequivalence of
the drug “Amoxitron chewable tablets” and the drug
“Synulox” when administered to dogs.

MATERIAL AND METHODS

The studies were carried out in accordance with
the Order of the Ministry of Agriculture of the Russian
Federation dtd. March 6, 2018 N101 On Approval
of the Rules for Conducting a Preclinical Study of
a Medicinal Product for Veterinary Use, a Clinical
Trial of a Medicinal Product for Veterinary Use, a
Study of the Bioequivalence of a Medicinal Product
for Veterinary Use.

The study was conducted on the basis of
“SIE “Academy of Innovations” LLC (Moscow),
“Kaliningrad Regional Center of Veterinary Medicine”
LLC, “AVZ S-P” LLC (Moscow region, Sergiev Posad).

Bioequivalence studies of the drugs were carried
out on dogs using standard methods. The dogs did not
receive any medications for 30 days before the exper-
iment onset. The groups were formed according to the
principle of analogues (Table 1).

Table 1

Design of the experiment

Group 1 (6 animals)

Group 2 (6 animals)

Period 1,48 h | able tablets» once, orally, sampling in the

interval of 0—48 h

Administration of the drug «Amoxitron chew-

Administration of the drug «Synulox», once,
orally, sampling in the interval of 0—48 h

Washout period, 72

h

Period 2, 48 h orally, sampling in the interval of 0—48 h

Administration of the drug «Synulox», once,

Administration of the drug « Amoxitron chew-
able tablets» once, orally, sampling in the
interval of 0—48 h
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Biological material (blood) was collected before
drug administration and 15, 30, 45 minutes, 1, 1.5, 2, 3,
4,6,8,10,24, 30,48, 72 hours after drug administration.

During the study, the blood plasma concentrations
of the active substance of the drugs in dogs were mon-
itored.

Blood samples were collected in quantities of
at least 4 ml into tubes with heparin, centrifuged at
3000—3500 rpm and 4 °C for 15 minutes, plasma was
separated into secondary (transport) cryotubes, labeled
and frozen in liquid nitrogen.

HPLC—MS/MS was used for the determination
of amoxicillin and clavulanic acid due to its versatili-
ty, selectivity and sensitivity. When preparing samples
for the determination of amoxicillin, we used a method
that was validated in accordance with the requirements
of international validation documents [9, 10] and pre-

viously described [11]. For the determination of clavu-
lanic acid, a procedure was developed and validated [9,
10], based on the previously described method [12].

Statistical processing of the results was carried out
using the Microsoft Excel 2013 software, PKSolver
software and Statistica software.

STUDY RESULTS AND DISCUSSION

Evaluation of the pharmacokinetics of amoxicillin
and clavulanic acid. Amoxicillin and clavulanic acid
belong to the class of B-lactam antibiotics that are com-
monly combined with each other to treat infections in
pets. This combination can inactivate a wide range of
B-lactamases, improve bactericidal activity and expand
the antimicrobial spectrum.

A graphical representation of the averaged phar-
macokinetic profiles is presented in Fig. 1.
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Fig. 1. Pharmacokinetic profiles of amoxicillin after administration of “Amoxitron chewable tablets”, “Synulox”,
based on mean values (n = 12)

After oral administration of the drug to dogs, amox-
icillin is relatively quickly absorbed into the systemic
circulation: amoxicillin was detected in plasma with-
in 15—30 minutes after administration, the T _ val-
ue averaged 2.1 hours for both the study drug and the

Bulletin of Veterinary Pharmacology « No. 1 (26) « 2024

reference drug. C_ was 7751.5 + 1169.3 ng/ml for
the study drug and 7775.7 = 1325.2 ng/ml for the ref-
erence drug. The mean plasma half-life of amoxicillin
was 2.5 + 1.8 hours for the study drug and 2.9 £ 1.8
hours for the reference drug.
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Tables 2 and 3 show the values of pharmacokinetic
parameters for the reference and study drugs.

After oral administration of the drug to dogs, clavu-
lanic acid is quickly absorbed into the systemic circu-
lation: clavulanic acid was detected in plasma within
15—30 minutes after administration, the T _ value av-
eraged 1.6 hours for the study drug and 1.7 hours for

the reference drug. C_ was 1298.2 & 381.4 ng/ml for
the study drug and 1264.0 = 316.0 ng/ml for the refer-
ence drug. The average half-life of clavulanic acid from
blood plasma was 0.69 + 0.07 hours for the study drug
and 0.61 £ 0.10 hours for the reference drug. Graphic
representations of averaged pharmacokinetic profiles
are presented in Fig. 2.
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Fig. 2. Pharmacokinetic profiles of clavulanic acid after administration of “Amoxitron chewable tablets” and
“Synulox”, based on mean values (n = 12)

Individual and mean values of pharmacokinetic parameters® of amoxicillin in dogs fable
upon administration of the study drug (“Amoxitron chewable tablets”)
zli\rll(i)r.n(;t; Period | Succession (ng}";‘r"ﬂ) (fgyn(ljlgfl) (ﬁ;ﬁgﬁ) ﬁ%(é‘;‘: T . () t, 55 ()

1 2 3 4 5 6 7 8 9

1 I I-R 7792.7 19809.4 | 20016.4 0.99 2.0 6.4
2 I I-R 5599.7 16 943.6 17 054.5 0.99 2.0 1.1
3 I I-R 8 115.6 204263 | 20656.9 0.99 3.0 1.4
4 I I-R 7771.5 239984 | 246358 0.97 2.0 1.6
5 I I-R 9879.4 23850.5 | 23997.0 0.99 2.0 1.1
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Table 2 (the end)

1 2 3 4 5 6 7 8 9

6 1 I-R 8757.7 25498.7 25562.5 1.00 1.5 4.1
7 I R-I 7130.2 21257.6 21527.8 0.99 3.0 1.2
8 I R-1 6905.6 17 378.5 17 609.7 0.99 2.0 1.3
9 I R-1 9 088.8 30959.0 314873 0.98 3.0 1.4
10 I R-I 8166.6 17 398.8 17 478.2 1.00 1.0 4.7
11 I R-1 6 558.2 12 442.1 12 547.0 0.99 1.5 1.7
12 I R-1 7252.1 242442 | 244269 0.99 2.0 4.4
Mean 7751.5 21183.9 | 21416.7 0.99 2.1 2.5
SD 1169.3 4901.2 4 999.5 0.01 0.6 1.8
RSD 15 23 23 1 30 72

Table 3
Individual and mean values of pharmacokinetic parameters® of amoxicillin in
dogs upon administration of the reference drug (“Synulox”’)
gl?r’ni Period | Succession (n(g:;n;ﬁl) (ﬁg[/iri&ﬁ) (ﬁg[;rigﬁ) ﬁ%%;t: T . () t,,5 ()

1 2 3 4 5 6 7 8 9
1 I I-R 8214.7 21 258.0 21439.1 0.99 1.5 4.9
2 I I-R 8219.2 25398.1 25 470.6 1.00 3.0 3.6
3 I I-R 6 549.1 20361.0 | 20416.8 1.00 2.0 32
4 I I-R 66424 204324 21 028.6 0.97 2.0 1.6
5 I I-R 8 081.2 17 735.1 17 826.3 0.99 1.5 4.1
6 I I-R 7 746.2 24173.6 | 246164 0.98 2.0 1.4
7 I R-1 10 052.8 271332 27234.8 1.00 2.0 4.1

8 I R-1 7 144.7 237659 | 241920 0.98 2.0 6.5
9 I R-I 8784.1 319923 323555 0.99 3.0 1.3
10 I R-I 9595.2 20238.3 20 406.9 0.99 1.5 1.4
11 I R-1 6 764.1 18 267.9 18 414.1 0.99 2.0 1.3
12 I R-1 5515.2 18497.3 18 746.1 0.99 3.0 1.3
Mean 7775.7 22 437.8 22 678.9 0.99 2.1 29
SD 13252 4226.2 4263.7 0.01 0.6 1.8
RSD 17 19 19 1 27 61

*T . isthe time to reach the maximum concentration in plasma, C__ is the maximum concentration in plasma, AUC_,
is the area under the “plasma concentration-time” curve from the moment of administration to the last determined con-
centration at time point t, AUC is the area under the “plasma concentration-time” curve from the moment of taking the
drug to infinity, AUC, /AUC  is the ratio of the values of AUC  and AUC_, ‘51/2[3 is the half-life.
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The minimum inhibitory concentrations (MIC)
of amoxicillin in combination with clavulanic acid
against common canine infectious agents are in the
range of 0.047—2 pg/ml: including Streptococcus
spp., Clostridium spp., Salmonella spp., S. canis,
Fusobacterium spp., Peptostreptococcus spp. — 0.5 pg/
ml; Proteus spp., Klebsiella spp., Corynebacterium
spp. — 2 pg/ml; S. Intermedius — 0.047—0.25 pg/ml
[12—16], Pasteurella spp. — 0.25 pg/ml, Escherichia
coli — 0.5 ng/ml, Streptococcus spp. — 0.12 pg/ml
[15—16], Staphylococcus aureus — 0.1—0.4 pg/ml,
Staphylococcus pseudintermedius — 0.12 pg/ml,
Pasteurella multocida — 0.06—0.5 ug/ml [8].

From the results obtained, it is clear that even with
a single dose, plasma levels exceeding the above MIC
are achieved. The blood concentration of amoxicillin
in dogs after oral administration of the drug exceeds
the MIC values of these pathogens up to 5 hours after
the drug administration. Given that the study drug is
expected to have a 12-hour dosing interval, this would
provide a 7> MIC of at least 42 % during the dos-
ing interval. The effectiveness of treatment with anti-
biotics in which the post-antibiotic effect is minimal-
ly expressed (which includes beta-lactam antibiotics)
is achieved with a 7> MIC of at least 40 % [1—10].

CONCLUSION
Bioequivalence assessment. The C__ and AUCO-t
values obtained from the pharmacokinetic analysis were
subjected to logarithmic transformation using natural
logarithms and further standard estimates (Fig. 3—=6).

Historgam.: Period 2 - Log AUC
Shapiro — Wilk W=.95907. p=.77045

W B
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Fig. 3. Distribution of log-transformed amoxicillin
AUC values, period 11

The results obtained indicate that the 90 % confi-
dence intervals of the CmaxT/ CmXR and AUCT/AUCR ra-
tios of amoxicillin and clavulanic acid are within the
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range of 80—125 %, therefore, “Amoxitron chewable
tablets” and “Synulox™ are bioequivalent in terms of
active ingredients.
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Fig. 4. Distribution of log-transformed amoxicillin
C, .. values, period II
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Fig. 5. Distribution of log-transformed clavulanic
acid AUC values, period 11
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Fig. 6. Distribution of log-transformed clavulanic
acid C__ values, period 11
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