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BnusaHue aByX paL1oHoB,
npeHa3HayYeHHbIX ANA pacTBOpeHus KaMHewn,
Ha napameTpbl MUHEpanbHoro 06MeHa y KoLLek

C. Munepa', E. Arunepa-Teiiepo', A.W. Paiia’, A. Montecge-Oka', M. Poagpurec?, U. Jlonec'’

'Yuusepcutet Kopaossl (Kopaosa, UcnaHus)
2 UHcTuTyT GBUOMeE ANUMHCKUX uccnegoBaHuii um. Maiimonuga (IMIBIC), BonbHuua koponesbl Copuu (Kopgosa, UcnaHus)

Iemu: oyerumb 8IUAHUE gBYX PAUUOHOS, NPegHA3HAYeHHbIX ¢/ PACMBOPeHUS KAMHell, Ha U30paHHble NApaMempbl MUHEPATb-
HO020 06MeHd y KOWeK.

Mamepuaipl u Memogvl: gsa 20mosvIX CyXuX KOPMd, NPegHA3HAYCHHbIX ¢/ PACMBOPEHU CMPYBUIMHbIX YPOJIUINO8, UCCAe-
gosaucy Ha 14 Rowkax. Mccaegosanue 3anJaHUPOBAHO KAK NEPeKPECMHOE C §8yMSA NOCAegoB8aAMebHOCIAMU U YeMblPbMA
nepuogamMu: UCXOgHbIM Nepuogom, gsyMsa 60-gHesHbIMU «BB0gHbIMU NepUOJAMU», B0 BPeMA KOMOPbIX KUBOMHbIX KOPMUIU
PAYUOHOM ¢/ pacmsopeHus ypoaumos (kopm 1 u xopm 2), u ogaum 30-gHeBHbIM «NepuogoM BbIMblBAHUL». JJaHHbIle npeg-
cmasieHbl KAK MeguaHa (guandasoH).

Krunuveckast suaqumocmyp: 064 KOpMa npuse/il K N08bIWeHU0 KOHYCHMPAYUU MAZHUA 8 MOYE N0 PA3HbIM MEXAHU3ZMAM: N0g-
Ruc/AeHUe MOoYU (RopM 1) U nosbitieHlle HAMPUesol HAzpy3KU (KOpM 2).

Kimogesvie c1084a: ROWKU, payuoH, MUHEPAIbHbIU 00MEH, pAcmeopeHue KAMHE.

Effects of two calculolytic diets on parameters of feline mineral metabolism

C. Pineda’, E. Aguilera-Tejero’, A.l. Raya', A. Montesde Oca’, M. Rodriguez?, I. Lopez’

"Universidad de Cordoba (Cordoba, Spain).
2|nstituto Maimonides para la Investigacion Biomedica (IMIBIC), Hospital Reina Sofia, (Cordoba, Spain).

Results of parts of this study were presented in the ISFM Feline Veterinary Congress, Riga, Latvia, 2014

Objectives: To evaluate the influence of two feline calculolytic diets on selected parameters of mineral metabolism.
Materials and methods: Two dry commercial diets designed for struvite urolith dissolution were evaluated in 14 cats.
The study was designed as a two-sequence, four-period crossover protocol with a baseline period, two 60-day «run-in» periods in
which calculolytic diets (Diet 1 and Diet 2) were fed and one 30-day «wash-out» period. Data are expressed as median (range).
Results: Feeding the calculolytic diets for two months did not alter plasma concentrations of calcium, phosphorus, magnesium
and parathyroid hormone. A significant (P<0#05 in each case) decline in calcitriol was observed after administering both diets
from 23694 (1224-429e6) to 17094 (10890-3943) pmol/L (Diet 1) and from 2784 (1536-492e0) to 1771 (8796-392e4) pmol/L
(Diet 2). Cats fed Diet 1 showed a significant increase in urine calcium concentration (from 03 (0e2-0e5) to 04 (0#3-0e7)
mmol/L). Magnesium concentration in urine was significantly increased with both diets, from 14 (0s1-17) to 15 (1e3-2e4)
mmol/L (Diet 1) and from 11 (0*4-19) to 20 (0®1-3¢1) mmol/L (Diet 2).

Clinical significance: Both diets resulted in an increased urinary concentration of magnesium, through different mechanisms:
urine acidification (Diet 1) and increased sodium load (Diet 2).

Keywords: cats, diet, mineral metabolism, stone dissolution.

Coxpamernns: IITT — mapaTtupeongHbII TOPMOH,
CK® — cropocTh Kay00ouroBOM hmabrparmm, ®B —
(dbpakumonHOE BhIBEACHE

BeegeHue

I s mpopumak TR 3a60/I€BAHMIT HYKHUX MOYEBHI-
BOZIAIIVX ITyTEN Y KOIIIEK PEKOMEHIYIOTCS M3MEHEHSA
paIMOHa, CIOCOOCTBYIOIIE 0OPA30BAHMUIO OOIBIIINX

00beMOB pa30aBICHHON MOYM ¥ CHU>KEHMIO TIEpeHa-
CBIIIEHUS MOYM, KOTOPOE MPOBOIMPYET (popMupo-
BaHME KaMHEW ompene/aeHHbIX T™IIOB [11]. ParmoHbr
/IS KOIIIEK, CIIOCOOCTBYIOIIINE PACTBOPEHIUIO KAMHET,
M3MEHSIOT COCTAB MOYM, B YaCTHOCTM CHVM>KAOT pH
(mobaB/meHME METMOHWHA, X/IOPUAA AMMOHWA U 1p.)
M UISMEHSIOT KOHIIEHTPALMIO MUHEPA/TbHBIX BEIIECTB
(Marumsa, dpocdopa) [11], a Tak>Ke yBEAMMUIUBAIOT 00D-
eM Moun (3a cueT mobasaenms comt — NaCl) [12, 23].
Tak KaK KOpMa /i PACTBOPEHMSA KAMHEW TIPUMEHI-
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BrnsiHue [IBYX paumoHoB, NPeaHasHayYeHHbIX [U1s PACTBOPEHNS KaMHEH, Ha napameTpbl MUHEPaIbHOro 0OMEHa y KOLIeK

I0TCA JINTETBHO, OHU TTOTEHITNAMTBHO CITOCOOHBI U3-
MEHUTh MUHEPATBHDBI 0OMEH, IT09TOMY TTOIHUMA/ICSA
Borpoc 00 ux 6esomacHocTH [5]. VI3BBECTHO, UTO amma03
B/IVSIET HA MUHEPA/TBHBI OOMEH Y KOIIEK, YCUIUBAS
cexpenuio ITTT, cmocobecTBYS pe3opOIImMM KOCTEN,
CHU>Kas KOHIIEHTPAIIMIO Ka/JbIIUTPUOTA B KPOBU U
M3MEHSIA BBIIE/ICHNE MUHEPA/TbHBIX BEIIECTB C MOYOM
[5]. Camsrkenne pH MoYl MOSKET ITOBBICUTH BHIBEIEHME
Ka/bIMA M MarHUA ¢ Mo4oit [5]. Xots atmomorust u
IIaTOT€HEe3 HEeM3BECTHBHI, IIPEJIII0/Iarasach CBI3b IOJ-
KUC/IIONINX PAIIMOHOB C UAMOIATUYECKON TUITePKa/Ib-
IMeMMEN KoImeK [16].

JaHHbBIE O BAMAHUM BEICOKON KOHIeHTparmu NaCl
Ha MUHEPATbHBI 00MEH y KOIIEK MPOTUBOPEUMBEIL:
X0Ts coobmranock, uro NaCl B pammone ycuamsaeT
®B kanpimsa [12], HO HEKOTOPBIE MCCACLOBAHMS HE
O00HAPY>KM/IM KAKOrO-TMO0 BAMAHMA HA KOHIIEHTPA-
UMM Kaablus Ui Maraus B mode [23]. PedynbraThbl
HEITABHUX UCCACTOBAHUI HA KPBICAX TAI0T OCHOBAHU
MIPEATIONATATh CBSI3h MEKIY MOTPEOACHUEM COMMA U
BBIBEZICHMEM KaIbIMS ¥ MATHMS ITIOYKaMM, ITO aCcCo-
ummpyetcs ¢ mosbiternem ITTT [13].

Llenb nccnepgoBanus

OCHOBHOJ ILEe/IBI0 3TOTO MCCAEZOBAHMA ObBLIa
OII€HKA BAMAHMUSA OBYX T'OTOBBIX KOPMOB C COCTABOM,
CITOCOOCTBYIOIINM PACTBOPEHUIO CTPYBUTHBIX KaM-
HeVi, Ha ITapaMeTPhl KPOBY ¥ MOYM, CBSI3AHHBIC C MU-
HEpabHBIM 0OMEHOM, Y KOIIIEK, MOTYYABIINX KOPMA
Ha TIPOTSA>KCHUY JBYX MECAIICB.

Bricka3aHO TPenIO/MOsKEeHMUE, UTO 3TU PAIVIOHBI
C HU3KUM COIEP>KAHMEM OIIPEIe/TCHHBIX MUHEPA/Th-
HBIX BEIecTB (Maramsa, ¢pocdopa) 1 B TO >Ke BpeMs
NpeHA3SHAYEHHbBIE /1A IMOAKMUCIEHU MOYM W/V/IN
YCUIEHUSA OUype3a, OO/MKHBI M3MEHATDH ITOKA3aTe/N
KPOBV ¥ MO, CBSI3aHHBIE C MUMHEPATHHBIM OOMEHOM.

Martepuanbl n meTofbl

JKusotusie. Bcero mms uccmenoBaums ObIIO B3ATO
14 HeKacCTpMPOBAHHBIX €EBPOIIENICKUX KOPOTKOMIIEPCT-
HBIX KOIIIEK (7 KOTOB,7 KOIIeK) B Bo3pacte 19 (18...20)
mecsreB. JKMBOTHBIX ITPOM3BOILHO BBIOPAIN U3 TIATU
IIOMETOB, POSKIEHHBIX B KO/JIOHMUM KOIIEK I/ MC-
C/IENOBAHUI, VI CONEP>Kany B MUTOMHMKE I'PYIIIIAMU
(3...4 xomku B rpymre). Komku ObiIM MPU3HAHBI
3IOPOBBIMM Ha OCHOBAHMM HOPMA/IbHBIX PE3y/IbTATOB
KIVMHUYECKOr'0 0CMOTPa, KIMHNYIECKOTO aHa/IM3a KPo-
BU, OMOXMMMYECKOTO aHA/IM3a KPOBU U AaHA/TN3a MO,

IInau ncenenoBanms. OIeHNBAIN IBA TOTOBBIX JIe-
4eOHBIX KOPMa /IS KOIIEK JI/I1 PACTBOPEHMS KAMHEN:
ropM 1 1 kopm 2. CocTaB KOPMOB MOKa3aH B TaO/1. 1.
VccnenoBanme IaHMPOBANIOCH KaK IIEPEKPECTHOE,
COCTOSIIIIEE U3 ABYX IIOCACTOBATETLHOCTEN U Y€ THIPEX
TIEPMOJIOB: MICXOLHOTO IIEPMOIa, B TEIEHNE KOTOPOTO
SKUBOTHBIM JABAaM OOBIYHBIN TTOAIEP KUBATOIINIA

KOpM yis Korrek (Advance st BSpOC/IbIX KOIIEK C
Kkypuueit u pucom; Affinity-Petcare), nByx 60-mHeEB-
HBIX «BBOJHBIX» IIEPUOIOB, HA TIPOTSASKEHUYU KOTOPBIX
SKMBOTHBIE IOy Ya/IM KOpMa JI/11 PACTBOPEHM KAMHE
(kopm 1 u kKopm 2), n omuOrO 30-THEBHOIO MIEPUOAA
«BBIMBIBAHMA», KOTZIA SKMBOTHBIM JABATA OOBIUHBIN
MO AE P>KUBAIOIINI KOPM.

IMepen HavasOM MCCIEOBAHMS KOIIEK KOPMIN
MOAAEP>KUBAIOIINM KOPMOM 6 Mecsues. locTym
K KOPMY ¥ BoZie ObLT CBOOOZHBIM.

Kormrek mpomsBOIBHO pasfeanau Ha [BE TPYIIIIHI,
Ka>KIas U3 KOTOPBIX MOAyYasad OOUH U3 ABYX /1e4ed-
HBIX KOPMOB (KOpM 1 m/im KopM 2) Ha TIPOTS>KEHNUN
60 mueit. KpoBb 1 MOUy OTOMpAAM OO HaYada KOPM-
nenns neuebHbIMU KopMmamu u vepes 30 u 60 mHe
KOpM/IEHMA. 3aTEM B TE€UEHME IIEPHOLA «BEIMBIBAHVII»
IaBa/ayt OOBIYHBIN HOAIEP>KMBAIOIINI KOopM. ITociie
IIEPMOLa «BBIMBIBAHUA» KOPM IS Ka>KZOWM TPYII-
bl MEHS/IM Ha TPOTUBOIIONOSKHBIN U MIPOLO/ISKAIN
ropmsieHme 60mHeN, IPOOBI OTOMPA/IN IO TAKOMY K€
rpaduky. B Haya/re Ka>KI0M IMOC/IEJ0BATETLHOCT 3a-
MVICBIBA/IVL MACCY Te/a.

[Tpo6bI KPOBU M MOYM OTOMpPanM OJHOBPEMEHHO
(B Teuenme 10 MUHYT) B OOHO BpEMSA OHS, MEXKIY
16:00 n 17:00, Bo m3beskaume apTedakToB, CBA3AH-
HBIX C CYTOYHBIMM puTMamu. Kopm mepen orbopom
pob He youpaau. KpoBb, B3ATYIO U3 APEMHOI BEHBI,
VICITO/Tb30BA/IN /TSI KIMHUYIECKOTO aHA/MN3a U OMOXM-
MUYECKOT0 aHA/MN34 CHIBOPOTKYA (MOHM3UPOBAHHBIN 1
o0t kaabrmia, maraui, docdop, ITTT, RaapruTpu-
O/I, HATPWI, KA/INI, XJIOPUIBI ¥ KpeaTuHMH). B mpobax
MOYH, TTO/TyY€HHBIX ITyTE€M IIVICTOIIEHTE3a, OIIPENe IS
(bpakumMoHHOE BhIBEAEHME KaMbINs, Maruus, docdo-
Pa, HaTpus, XJI0PUIOB, Ka/Mnsl M KpeaTMHIHA.

Pe3ynbTaTtbl

Bo BpeMs mcciemoBaHMsa M3MEHEHUII MACCHI Te-
n1a He orMmeueHo. Ha O u 60 meHp macca cocTaBuia
3,6 (2,6...5,0) xr m 3,2 (2,7...4,9) xr (kop™m 1);
3,1(2,7...42) xr u 3,3 (2,6...4,9) kr (RKOpM 2), COOT-
BETCTBEHHO.

ITapameTpsl MUHEPATHHOTO 0OMEHA M KPeaTMHMHA
B 00pasuax miaa3mel. VIsSMEHEHMS MTOKA3aTe/Iei KPo-
BM TIOC/IE KOPM/ICHWUA PAIMOHAMMU IJIsI PACTBOPEHMS
KAMHEV CPABHMBA/INA C MCXOAHBIMY 3HAYEHUAMMH, TI0-
JIYYEHHBIMYU BO BPEMSA KOPM/ICHUS KOIIEK OOBIYHBIM
MTOAIEP>KMBAIOIIM KOPMOM (Ta61. 2). 3HAUMMBIX pas-
JIVYMIE B KOHIIEHTPAIVAX KPEATUHIHA B TI/IA3ME TTOC/IE
KOPMJIEHNA TIOAIEPSKUBAIOIIM KOPMOM ¥ KOpMOM 1
He OOHApy>KeHO. A TOC/Ae KOPMIEHUS KOPMOM 2
KOHI[EHTPAIIMA KPEATUHMHA B I/Ia3Me CHU3UIACDH
(c106,1(70,7...132,6) 10 97,2 (79,6...123,8) MKMO/B/ /T
Ha 30-11 menn, p < 0,05). KopMm/ieHre palioHaMu /i
pPACTBOpEHMs KAMHEN B TE€YEHME ABYX MECAIIEB HE
VI3MEHW/IO TI/IA3MEHHBIE KOHITEHTPALIN MOHU3VPOBAH-
HOI'0 Ka/bInsd, o0mmero Kaanims, ¢docdopa, Marumusa
u ITTT. OpHAaKO Toc/Ie IPUMEHEHMS 000UX e IeOHBIX
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C. lunena, E. Arunepa-Teiepo, A.U. Paia, A. Montecae-Oka, M. Pogpurec, Y. Jlonec

1. CocTaB KOPMOB,KOTOpPbIE IIO/TyYa/ M KOIIKU BO
BpeMsI MICC/IeJOBAHMS, B [IEPECUETe HA CYX0€ BEIIeCTBO
(0 maHHBIM IPOM3BOAMTE/Ls)

Composition based on dry matter (as supplied by
the manufacturer) of the diets fed to the cats during
the study

KoHTponbHbINA

Cocras KOpM Kopm1  Kopm 2
benok, % 35,0 34,5 34,5
Yrnesogbl, % 30,0 31,9 29,5
Nunungpl, % 16,0 26,7 15,0
Knetyarka, % 1,5 0,9 2,7
e 4180 4590 | 4070
Kanbumi, % 1,10 0,87 0,80
®ocdop, % 1,00 0,71 0,70
COOT?&%;';;%ZMMH/ 110 123 | 1,14
MarHuit, % 0,085 0,06 0,05
Hatpuii, % 0,30 0,40 0,90
Kanwit, % 0,80 0,95 1,00
Xnopuasl, % 1,05 1,31 1,90
Butamun D, MKr/Kr 37,5 14,7 19,1

KoHTposbHbli Kopm: Advance s B3pOC/bIX KOLLEK C Kypu-

Lien 1 pucom

KOPMOB OBIIO OTMEUEHO BLIPAKEHHOE CHUSKEHIE
KOHIIEHTPALIMM KaabOuTpuona: ¢ 236,4 (122,4...
429,6) mo 170,4 (108,0...394,3) nmonb/n (kopm 1)
nc 278,4 (153,6...492,0) no 177,1 (87,6...392,4)
Monb/1 (kopm 2), p < 0,05 (cM. Tab. 2). IsmMeHeHMit
KOHIIEHTPAINM KaMus ¥ XAOPUIOB B TI/IA3ME IIOC/IE
KOPMJIEHIA PAIIVIOHAMI JI/I1 PACTBOPEHMA KAMHEN He
obHapy>keHo. Yepes 30 mHel OBIIO OTMEUEHO 3HAYUN-
Te/MbHOE CHYSKEHNME KOHIIEHTPALIVY HATPUA B II/IA3ME:
c156,4(152,7...166,1) o 152,6 (150,8...158,6) monn/ 1,
p < 0,05 y KRo11ek, Moy vaBIInx KOpM 2.
MuHepaabHBIN COCTAB MOYU M (PPAKIMOHHOE BbI-
BeleHMe 3MeKTPOAUTOB. B Tabnuite 3 mpuBemeHBI
MMOKA34aTe/NMM MOYM TOC/AE€ KOPMICHWUS PAIMOHAMMU
I/ pacTBOpeHMA KamHen. ITocme 3aMeHBI MOAmEp-
SKMBAOIET0 KOPMaA Ha /M0001 13 /Ie9eOHbIX KOPMOB
yAeMbHbIN Bec Moun cHmsnics. CHU>KeHMe ObIIO Hal-
6o/ee BeIpaskeHHBIM uepes 30 guert: ¢ 1,068 (1,060...
1,082) mo 1,060 (1,048...1,080) (p < 0,05) (kopm 1)
u c 1,064 (1,048...1,092) mo 1,050 (1,036...1,068)
(p <0,05) (kopm 2). ismenenns pH Mmoun HaG/M0ga/IMCh
TO/IBKO II0C/IE KOPM/IEHU KopMoMm 1: ¢ 6,5 (5,5...7,5)
mo 5,5 (5,5...6,0) uepes 60 mueit, p < 0,05).ITocne
KOPMJIEHMS KOPMOM | Hab/Ti01a710Ch 3HAYMMOE TIOBBI-
IIIeHMEe KOHIIEHTpaImm Kaibima B moue: ¢ 0,3 (0,2...0,5)
mo 0,4 (0,3...0,7) monn/n u ®B xamsuusa: ¢ 0,06
(0,03...0,1) mo 0,08 (0,04...0,1) % uepe3 60 mgHeI.
Konreurpanus ¢ocdopa B MoUe CHU3UIACH Hepe3

30 mHet KOpM/IEHUSA 0060MMM /IeIeOHBIMI KOPMAMU
U BEPHY/IACh K MCXOJHOMY YPOBHIO uepe3 60 IHET.
®B docdopa camsumoch mocre 30 JHET KOPMICHUS
ropmom 1: ¢ 24,0 (13,5...41,2) mo 19,2 (4,9...26,6) %).
KoHmeHTpanuy mMaruus B MO4Ye 3HAYUTE/NBHO IIO-
BBICU/IACH TIOC/IE KOPM/ICHMUSA 000MMU /eueOHBIMU
kopmamu: ¢ 1,4 (0,1...1,7) mo 1,5 (1,3...2,4) monp/n
(xopml) m ¢ 1,1 (0,4...1,9) mo 2,0 (0,1...3,1) monb/n
(kopm 2). OmHako 3HauYMTE/NbHBIE pasnuuusa B OB
Maramsa ObIIM 0OOHAPY>KEHBI TOMHKO ITOC/TE KOPM-
neHus kopmom 2 B Teuenme 30 mHein (Tabm. 3).
OB HaTpyUs U XJIOPUIOB Y KOIIEK, OTyYaBIINX KOpM 1,
0CTa/0Ch HEM3MEHHBIM, 4 Y KOIIEK, MMOMYy4YaBIITUX
KOpPM 2, 3HAYUTEIBHO MOBBICU/IOCH uepe3 60 mHei
(p < 0,05): ®B matpms: 0,84 (0,71...1,12) B cpaBHEHNUM
c0,22(0,08...0,47) %; ®B xmopumos: 1,21 (0,92...1,58)
B cpaBaenum ¢ 0,66 (0,14...1,48) %.

06cyxpaeHue

U moanep>KUBAIOIINIL, 1 Ie9eOHbI KOPM /LA pac-
TBOPEHMA KAMHEN COOTBETCTBOBA/IM MWHMMATLHBIM
TpeOOBAHUAM K COAEPSKAHUIO MMUTATE/MLHDBIX BEIITECTB
/I B3POC/IBIX KOIIIEK [17], XOTS COTIACHO YKA3aHMAM
TIPOUSBOANUTE/NS KOpMA 1, OH TIpeMHA3HAYCH /IS TIe-
PUIOAMYECKOTO VM JOTOTHUTENMLHOTO IPUMEHEHNA.
B Ropmax /i pacTBOpEHMA KaMHEV COAEP>KaHME
MUHEPATBHBIX BEIIECTB OBI/I0 HUKE (MEHBIIE Ka/lb-
s, pocdopa u MarHus), YeM B MOAIEPSKUBAIOIIEM
ropMe. OIHAKO MOC/IE KOPM/IEHMS PALMOHAMMU IS
PACTBOPEHMS KAMHEN B II/Ia3Me He ObLI0 0OHAPY>KEHO
3HAYMTENbHBIX M3MEHEHN B KOHIIEHTPAIIMY MOHMU-
3UMPOBAHHOIO Ka/AbLMsA, 00Iero Kaablud, ¢gocdopa
u marausa. Takum 06pasoMm, HECMOTPSA HA CHUSKEH-
HOE comep>kanme Kaabuus, ¢ocdopa u Marums B
9TUX KOPMAX, €ro, Mo-BUAVMOMY, JOCTATOYHO /IS
MOIIeP>KAHMSA HOPMA/THHBIX KOHIICHTPAIIUI 3TUX
MUIKPO3/EMEHTOB B II/Ia3M€E TPV KOPMJ/IEHUM HA TIPO-
TSAKEHUU IBYX MECAIEB. DTU MAHHBIE COTIACYIOTCS
C pesyabTaTaM¥ MPEeIbIAYINuX uccaemoBanmit [11].
HemocTaTo4HOE ITOCTYIIEHME KA/IBIVSA IIPUBE/IO OBI K
MTOBBIIIEHNI0 KOHIeHTparmu ITTT (1 RanpumuTpuona)
B TI/Ia3Me /IS TIOAAEP>KAHUA KOHIICHTPAITUY KATbITUS
3a cueT MOOMM3arm 13 Kocteit u yeuaerms OB ¢oc-
¢opa m1a BeIBemZeHUA MOOMIM30BaHHOTO ¢ocdopa.
Tak kak usmenenuit KouuenTpauuu [TTT B mnasme He
00HAPY>KEHO, 0OOCHOBAHHO 3aK/IIOYNTD, YTO HUSKME
KOHIIEHTPAIIN KA/IBIV B PAIIMOHAX J/IA PACTBOPEHMA
KaMHEW JOCTATOYHBI M COOTBETCTBYIOT MUHUMA/D-
HOJ TToTpebHOCTM. BEpoATHO, uTO GOIEE HU3KOE CO-
IepskaHue BuTammuaa D B KOPMAax M1 PACTBOPEHUS
KaMHeT (IT0 CPABHEHMIO C TOIIEP>KUBAIOIINM KOPMOM)
MIPUBE/IO0 K CHUSKEHUIO TIIA3MEHHOM KOHIICHTPAIUU
Ka/IBIIATPMO/IA, OCHOBHOI'O MeTabommTa BuTammua D.
OfHAKO TTOCKOMBKY KOHIIEHTPAIIUY KAMTBITUTPUOIA
IOC/IE KOPM/IEHMA KOPMAMMU /IS PACTBOPEHMA KaM-
HEV 0CTABA/NCh B mpeaenax Hopmbl [20] n He BAMsAN
Ha KOHIIEHTPAIMY KalbIMA B I/Ia3Me, 3HAYMMOCTD
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BansHne AByx paLmoHOB, NPeHa3Ha4eHHbIX 15 PACTBOPEHNS KaMHEN, Ha napameTpbl MUHEPabHOr0 0OMEHa y KOLLIeK

2. [TapameTpsl MUHEPATLHOTO 00MeHAa B 00pasuax MIa3msbl, B3ATHIX y Komek a0 (0 geus) u mocae (30 n
60 meHpb) IpUMMeHEHUsI KOPMOB [/Is1 PACTBOpeHUs KamHel (Kopm 1 1 Kopm 2

Parameters of mineral metabolism in plasma samples obtained from cats before (0 days) a after (30 and
60 days) being fed calculolytic diets (Diet 1 and Diet 2)

Bpems, A€Hb)

Moka3satenn Kopm 0 30 60
Mepuana (auana3od)  Mepuana (auana3od)  MepguaHa (auana3oH)
5 5 1 13(1 2...1,3) 13(1 2..1,3) 1,3(1,2...1,3)
loHM3NpOBaHHbIiA KanbLmid, MONb/N
2 3(1,2...1,4) 3(1,2..1,4) ( 1,4)
1 20...29 2,7 2,9
O6LwniA KanbLuin, MONb/N adl ) S (2] ) ( )
2 4(2,3...2,8) 4(2,0...3,0) ( 2,9)
1 .25 2,2 ,9...2,0
®ocdop, Monb/n 6 (11 ) 0 (11 ) ( )
2 ,6(1,1...2,4) ,6(0,9...2,3) 1,5(1,1...2,4)
1 0,7..1,4 7..1 A
MarHui, Monb/n 9 ( 4) 9(0,7..1.3) ( 3)
2 ,9(0,7...1,3) ,9(06...1,2) ( 1.3)
1 0,3...2,7 .25 A7
MTr, nmonb/n B /) 002..25) ( /)
2 0,5 (0,2...2,2) 0,6 (0,1...2,1) ( 1,7)
236,4 (122,4...429,6) | 176,2* (108,2...413,8) | 170,4* (108,0...394,3)
Kanbuutpuon, nmosb/n
2 278,4 (153,6...492,0) | 218,9* (103,4...379,7) | 177,1* (87,6...392,4)
CpaBHeHMe Mex [y pa3HbiMM nepuoaamu BpemeHun: *p < 0,05 N0 CPaBHEHMIO C HYNEBbIM MOMEHTOM.

3. MuHepa/IbHBIN COCTaB MOYM, B3ATOM y Koek 10 (0geHs) u mocsre (30 u 60 HM) mpuMeHeHNsI KOPMOB J/ISt
pacTBopeHnsa KamHel (Kopm 1 1 Kopm 2)
Mineral in urine samples obtained from cats before (0 days) a after (30 and 60 days) being fed calculolytic
diets (Diet 1 and Diet 2)
Bpems(aHei)

Moka3arenb ] 30 1]

MepuaHa (amana3oH) MepuaHa (auanasoH) MepuaHa( gnanasoH)

) 1 0,3(0,2...0,5) 0,3(0,2...0,5) 0,4*1£(0,3...0,7)

KanbLwit B MO4e, MOfb/N

2 0,3(0,2...0,4) 0,3(0,2...0,5) 0,3(0,2...0,4)

1 0,06 (0,03...0,1) 0,06 (0,04...0,07) 0,08*1.£ (0,04...0,1)

OB kanbums, %

2 0,07 (0,03...0,1) 0,06 (0,03...0,1) 0,05 (0,03...0,1)

1 82,3 (67,2...134,0) 70,5*£ (27,5...86,1) 82,71.£ (54,6...142,6)
docdop B MoYe, MOSb/N

2 69,3 (43,6...137,9) 40,6* (27,8...70,8) 48,1* (36,5...94,9)

1 24,0 (13,5...41,2) 19,2* (4,9...26,6) 25412 (9,9...40,2)

®B tocopa, %
2 18,2 (5,2...45,1) 12,6 (7,3...36,3) 15,6 (10,8...24,5)
3 1 1,4(0,1...1,7) 1,7 (1,1...2,3) 1,5 (1,3...2,4)

MarHui B Mo4e, MOJIb/N

2 1,1(0,4...1,9) 1,7 (0,7...2,6) 2,0%(0,1...3,1)

1 0,6 (0,07...1,0) 0,7 (0,4...1,3) 0,8(0,4...1,1)

®B marHus, %
2 0,6 (0,1...1,0) 0,9* (0,4...2,9) 0,9 (0,03...1,9)
CpaBHeHune mexay nepuogamu BpemMeHi: *p < 0,05 B CpaBHEHMI C HYNEBbIM MOMEHTOM; Tp < 0,05 B cpaBHeHun ¢ 30 gHeM.
CpaBHeHMe Mexay Kopmamu: £p < 0,05 B cpaBHEHMN CKOPMOM 2.

ITpy KOpM/IEHUM KOIIIEK KOPMOM 2 OTMEU€eHa CUIbHAA Koppeadimsa Mmeskay OB HaTpusa u marams (r=0,795,
p= 0,001), omHaro mipy KOpmIeHUN KOpMoM1 aToro He obHapy>keHo (r= —0,182, p=0,571). TTocie Ropm/IeHMS
000MMM KOPMAMI /I PACTBOPEHNA KAMHEN OTMeYeHa Koppe/anya Meskay pH moun u OB marums (r =-0,376,
p = 0,001) n kanmerms (r = -0,277, p = 0,018).

- PBX - e 4/2025 - 63



C. lunena, E. Arunepa-Teiepo, A.W. Paiia, A. Moutecae-Oka, M. Pogpurec, W. Jlonec

CHU>KCHUS KOHIIEHTPAIUMYU KaTbIIUTPUOIA OCTAETCS
o7, BOIIpocoM. IToTpeOHOCTh B MUIIEBOM BUTAMMU-
He D y B3pOC/IBIX KOIIEK M3y4YeHa HEJOCTATOYHO, U
PEKOMEHIAINN /IS B3POC/IBIX KOIIEK OCHOBAHBI HA
MOTpeOHOCTY KOTAT B BUTaMmHe D — 6,25 MKr/Kr
ropMma [17]. YV apyrux BUmOB MOTPEOHOCTH B BUTAMMU-
He D ycTaHOB/IEHaA MyTeM OMpeAeaeHUsS TOYKH,
KOTOa CHM>KEHUE TOCTYI/ICHUA BUTaMMHA D ¢ KOp-
MOM BBI3BIBAET MOBBINIEHUE KOHIIeHTpauum [TTT
B m1a3me. Ec/m pyKOBOZCTBOBATHCS 9TUM KPUTEPUEM,
KOHIIEHTpanus BuTammHa D, mocTymaroIero B opra-
HM3M B COCTaBE€ KOPMOB /I PACTBOPEHMS KaMHEM,
TIPEICTABISCTCSA TOCTATOYHON M/ YIOBACTBOPEHUSA
HOPMAa/IbHOM MOTPEOHOCTY B3POC/IBIX KOIIIEK.

ITpu KOpM/IEHUY Ka>KIBIM U3 KOPMOB IJIsI PACTBO-
pEHNA KaMHEN yaeIbHbBI Bec Moun Ha 30-11 JeHb ObI
HU3KE, Y€M OPY KOPMJICHUY TIOAIEP>KUBAIOIINM KOP-
MOM, OFHAKO TTOCKO/TBKY 9TO CYXM€ ROPM4, YIe/TbHBIN
BEC HE CHUBWUJICSA IO YPOBHS, PEKOMEHIOBAHHOTO /I
pOPUIAKTUKY MOUYEeKaMeHHOM Oome3un [2]. Takum
00pa3om, XOTs [ PACTBOPEHMS KAMHEN MO>KHO
VCIIEIITHO MPUMEHSATH CYXOM KOPM, PE3YIbTATHI HACTO-
SIIETO UCCAEIOBAHMS TTOKA3BIBAIOT, UTO CyXUe KOpMa
MOTYT OKa3aThCA HE MYUIINM BBIOOPOM M/ KOIIEK
CO CTPYBUTHBIMM KaAMHSIMU U YTO /IS PELICHUS 3TON
poO6/IEMBI /Ty UIIle TIOAXOIAT KOPMA B BIIE KOHCEPBOB.
ITpy KOpM/ICHUM KOPMOM 2 CHUSKEHUE YAETBHOTO
Beca MOYM OBI/IO 3HAYUTENLHO OO/Ee BHIPASKEHHBIM,
BEPOSATHO, 3a CUET OO/MBINErO comepskaums com. He-
60/IbIII0E HAO/MI0MaEMOE CHUSKEHME YOEABHOIO BECa
MOYM TPOU3OIII0 OFHOBPEMEHHO CO 3HAYUTE/THHBIM
CHIVDKEHMEM KOHIICHTPAIIMM KPEATWHWMHA B I/Ia3Me
KOIIIEK, MOAy4aBmmx KopM 2. Tak Kak M3MEHEHUIA
Macchl Tela He HabIIomanoch, CHUMKEHME KOHIIEH-
TpalMM KPEATMHUHA B I/Ia3Me 3TUX KOIIEK MOIJIO
o0bscusaThes moBbitieHneM CK® Ha doHe yBenmde-
HIS 00beMa BHEK/IETOYHON SKUAKOCTY B PE3YIBTATE
MTOTPEOIEHMS KOPMA C HOBBIIIIEHHBIM COAEPSKAHUEM
comu. TToBeimenne CK®, ecnmu OHO (paRTUYECKHU
MME/I0O MECTO, ¥ COOTBETCTBYIOIIEE YCU/IEHNE TT0UeY-
HOTO KPOBOTOKA MOIJIO CHU3UTh TMIIEPTOHUYHOCTD
MO3TOBOTO BEIIECTBA MOYEK U MPUTYIUTH PEAKIINIO
Ha aHTUANYpeTUIecKuii ropmoH. KopmaeHne kopmom
IJIST PACTBOPEHMS KAMHEN C BBICOKUM COZEP>KAHUEM
COJ/IV MOIVIO YCUIUTD (DUIBTPAIINIO HATPUA U CHUSUTD
BBICBOOOSKIEHNE PEHMHA M AMbIOCTEPOHA, TIPUBEIS
K Tepepacupeie/ICHUI0 HATPUS BO BHEKJ/IETOYHYIO
SKMIKOCTD ¥ BHICBOOOSK IEHUIO B ITOYEYHBIE KAHATBITHI
BMeCTe € BOZOM. Bce aTu hpaKTOpBI MOI/IM CIOCOO-
CTBOBATH HEOOIBIIIOMY HAOMIOAEMOMY CHUSKEHUIO
yAEeTbHOTO BECa MOYM.

Bmusume comep>kanma NaCl B parmone kormex Ha
oTpeb/IeHe BOAbI OIEHMBAIOCH B 9KCIIEPUMEHTA/Th-
HBIX yemoBuax. Anderson [1] coobImaeT, 9To KOIIKH,
MTO/TyYatole paryon ¢ unskum (1,4 % B mepecuere
Ha cyxoe BelecTBo) comep>kaamem NaCl, motpebisior
MEHBIIIE BOJIBI, YEM KOIIKY, TIOTYYAIOIIe PAIMOH C
BeICOKUM conmep>karmem NaCl (4,6 % B mepecue-
Te Ha cyxoe BernecTBo). Kpome TOro, coobimamocs,

YTO PAIVMOH C TOBBIIIEHHBIM COAEP>KAHMEM HATPUS
YBEIMYMBAET O0BEM MOYM U CHUSKAET €€ YIC/MbHBIN
Bec [8, 19]. Y 310pOBbIX KOIITIEK KOPM/IEHIE PALIMIOHAMM
C BBICOKMM COJEP>KAHMEM HATPYSA HE TIPUBOAMIIO K T10-
BBIIIIEHUIO APTEPUATBLHOTO JABIECHS VIV CHUSKEHIIO
MUHEPATBHOM TIOTHOCTY KocTen [4, 22, 23]. Takum
00pasoM, BO3MOSKHO, YTO ITOBBIIIICHHOE COMEP>KAHME
COMU SIB/IAETCS TIPUEM/IEMBIM CIIOCOOOM YCUTCHUS
IMypesa y KOIIEK ¢ 3a060/IeBAHMAMY HUSKHIUX MOYEBBI-
BOAIINX ITyTEN O€3 APYTMX CUCTEMHBIX 3a00/IEBAHNI.

VY Kkormek, monry4daBmmx kopm 1, pH moum sHa-
YUTENBHO CHUBWU/ICSI, Yero He HabM0ganoch mpu
RopmIeHny Kopmom 2. CHu>KeHme pH MOYmM MOT/IO
[IOB/IMATH HA YCU/ICHVE BBIBEIECHS Ka/IbLIVSE Vi MATHUS
C MOYOW y KOIIIEK, ITOYYABIINX KOPM 1, 94TO IMoKasa-
HO MCC/ICIOBAHMEM KOPPE/IALNUA U TTOLTBEPIKIACTCS
paHee OmyOAMKOBAHHBIMY JAaHHBIMY [5]. VIsMeHeHMs
paumoHa, BeAyIme K MeTaboMMIeCKOMY alng03y,
CIIOCOOHBI TTOBBICUTH CKOPOCTh KAYOOUYKOBOM (DU/Ib-
TPAIIMY KaIbIWA, CHUSUTDL PeabCcopOIIMIO KaIbIs B
KAaHA/IbIIAX U CITOCOOCTBOBATH MOOVM/IM3ATINN Ka/TBITVS
n3 creeTa [24]. CooOII1anoch, 9TO y BSPOCIBIX KOIIIEK
MTOJIKVIC/IEHIE PAIIMOHA BBI3HIBAET YCU/IEHHOE BhIZIE/IE-
HIME Raabims [5, 6] u maruus [9] ¢ modoit. Yeunenme
BBIZIE/IEHVS KA/TBIVIS VI MATHVS C MOYOVA, TIO-BUAVIMOMY,
OTIOCPEIOBAHO CHU>KEHMEM PeabCcopOIimm KaabIus 1
MAarHMA B KaHa/IbIaX Hesasucumo oT ITTT, ogHako 3a-
BUCUT OT M3MEHEHMIT OOIIEN CEKPEIMIU KIUCAOTHI [9)].

Kak u 03Kumamoch, Ipy palyoHe ¢ HU3KUM COIED-
>kaumeM pocdopa KoHIeHTparmsa ¢ocdopa B MOUe
n ®B docdopa MMenn TEHAECHINIO K CHUKEHNIO IT0
CPABHEHMIO C TMOAAEP>KMBAOIINM KOPMOM C Ooree
BBICOKMM cozep>karuem docdopa. Ha 30-11 meHb cHum-
>KeHve ObI/I0 60/Tee BRIPa>KEHHBIM, YeM Ha 60-11. Takum
06pasoM, mo-BUAMMOMY, BhiBegeHue ¢pocdopa mouka-
MM PETYAUPYETCS CIOSKHOM CUCTEMOM, BR/IIOYAIOMIEN
9KCIIPECCHIO TPAHCIIOPTEPOB HaTpys docdaTa (NaPi,)
¥ CEKPELIMIO TOPMOHOB, CITIOCOOCTBYIOIIVX BHIBEIECHIIO
docdopa (TTTT n dakTop pocrta pubpobdaacTos 23),
II/IA KOMITEHCAIIUYM CHYU>KEHHOTrO motpebnenmsa ¢oc-
dopa ¢ kKopmomM, mpu 3ToM co BpemereMm OB docdopa
cTabmmmsnupyercsa. Takum 06pasoM, CHUSKEHME KOH-
nenTpanyu ¢Gocdopa B MOUe, KOTOPOE HOMSKHO IIpe-
IIATCTBOBATH (DOPMUPOBAHUIO CTPYBUTHBIX KPUCTAII-
JIOB ¥ TIOC/IEIYIOIIIEMY 00OPA30BAHMIO KAMHEN Y KOIIIEK
B rpymime pucka [18], Mo>KeT 0Ka3aThCss BPEMEHHBIM.

VHTEPECHBIM PE3YIBTATOM 3TOV PabOTHI OBIIO
TIOBBILLIEHME KOHIIEHTpAUMM MarHmsa B moue u OB
MATHMA TOC/IE KOPM/ICHWUA PAIMOHAMM I/IST PACTBO-
peHMs KaMHe, 60/ee BHIPASKEHHOE TPV KOPM/IEHUN
KOpMOM 2. TaKO€ TIOBBIIIICHNE BhIAE/ACHNS MATHUA C
MOYOM Ka>KETCA MapaZoKCaTbHBIM, TAK KaK B 1€49e6-
HBIX KOPMAaX, OCOOEHHO B KOpPME 2, KOHIICHTPAIVS
MATHUA HUJKE, Y€M B MOLICPSKUBAOLINX KOPMAX, U
MIPOTUBOPEYUT HPUHINAITY TPOPUAARTURY HOPMU-
POBAaHMA CTPYBUTHBIX KPUCTA//IOB. BEPOATHO, UTO
Ha YCU/ICHME BBIBEICHMA MATHUSA C MOYOW IMOCIIE
KopMm/IeHMsA KopMoM 1 BiamsieT cHu>ReHue pH moun,
KaKk 00Cy>KIa/0Ch paHee. Y KOIIEK, MMOTYYaroImuX

64 - PBX + e 4/2025 -



BnvsiHne JIBYX paunoHOB, NPEAHa3HaYeHHbIX 1S PACTBOPEHNS KaMHEN, Ha NapameTpbl MUHEPAbHOr0 0OMEHa y KOLIEeK

KOPM 2, TIOBBIIIICHNE BBIIE/ICHSI MATHUS C MOYOJA, TTO-
BUIMMOMY, CBSI34HO C BBICOKMM COZECP>KAHMEM HATPUSA
B KOPMe€ ¥ ITOC/IEAYIOIIVIM YCU/IEHUEM €T0 BbIBEICHVS
¢ Mouoyi. OTMEYEHO B 9KCIEPUMEHTE Ha I'PbI3YHAX U
y /IIOZETA, UTO YCU/IEHUE TIOTPEOICHUS CO/IM TTOBBIIIAET
MOTEPM KAIBINA M Marausa ¢ mouon [3, 13, 15]. B Ha-
CTOSIIIIEM MCC/IEIOBAHMY OOHAPY>KEHA OU€Hb BHICOKAS
KOppeIAIMA MEKIY BbIBELCHUEM HATPUA M MATHUSA
IIPY KOPM/ICHUY PAIIIOHOM C BBICOKUM COJEP>KaHMEM
HATPWS, KOTOPAasi OTCYTCTBOBA/IA TP HOPMATHHOM CO-
Ieps>KaHuy HAaTpust. Takum 00pasom, pe3ynbTaThl O
TBEP>KIAIOT IPEACTABICHUE O TOM, UTO HATPUIA BIUSCT
Ha BBIBEJCHNE JBYXBA/JICHTHBIX KATMOHOB C MOYOM y
KOIIIEK, XOTS Y KOLIEK B HACTOSAIIEM MCC/ICIOBAHUA
aTOT 3 PeKT HAOMOMANCA B OCHOBHOM B OTHOIIIEHUMA
MATHUS ¥ B MEHBIIIEV CTETICHN — Ka/TbITVA.

Pe3y/nbTaThl 9TOTO MCC/IENOBAHMS MMEIOT KIVHMYE-
CKOE€ 3HAYEHME, OTHOCAIIEECS K IPUMEHEHUIO CYXUX
KOPMOB JI/Is1 PACTBOPEHMS KaMHEW y KOIIEeK. XOTs
B/Ia>KHBIE KOPMA IIPEIIIOYTUTEIbHEE CYXUX, CYIIICCTBY-
10T JOKA3aTe/TbCTBA HU3KOI'O YPOBHSI, IOKA3bIBAIOIIINC
3 bERTUBHOCTD CYXMX KOPMOB [/IsI PACTBOPEHMS KaM-
HEJi, BBIPASKAIOIIYIOCS B YMCHBIICHUM KAVHUYECKUX
pU3HAKOB [14]. Pe3ynbTaThl HACTOSIIETO MCC/IEL0BA-
HUSI TOIOTHUTE/NIFHO MOATBEPSKAAIT 0€30IacHOCTD
9TUX CYXUX KOPMOB, TAK KaK OHU HE U3MEHSI/IN TIapa-
METPbI MUHEPa/TbHOTO 0OMeHa.

3akntoyenue

ParyoH®! 4714 pacTBOpeHMA KaMHEJ He OKasbIBa-
0T OTPUIIATE/NILHOTO BO3ACIICTBMS Ha MUHEPA/TbHBIN
obmeH. X0Ts OBII0 OOHAPY>KEHO CHUSKEHME KOHIICH-
Tpauyy KaAbIUTPUO/IA B II/Ia3M€, CBSI3aHHOE C MEHb-
UM cofep>KaHMeM BuTammaa D B Ropmax 114 pac-
TBOPEHMA KaMHEM, KAMHNYECKAs 3HAUMMOCTb 3TOT0
M3MeHeHMs HesHaumTenbHa. O0a KOpMa MOBBIIANN
BBIBEJCHME MArHNA 10 Pa3HLIM MEXaHM3MaM: 338 CUET
MIOJIKMC/IEHMST MOYM ¥ IIOBBIIIIEHHOT'O COAEP>KaHMU
HaTpua. Ha ocHOBaHNUM IIPOBENEHHOTO MICC/IECLOBAHS
MO>KHO CZIe/IaTh BBIBOZ, O 0€30IIACHOCTY PALIMIOHOB J/I51
PACTBOPEHMA KaAMHEN ¥ PEKOMEHJOBATD UX I/1s1 Oo/mee
IYPOKOT0 IPUMMEHEHNA Y KOIIEK C MOYEeKaMEHHOM
60/1e3HBIO.
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FAKo3amuHa cynsdat — 60 mr

W BCIOMOraTtefibHble BellecTsa:

FMAPOKCUATUALENNINO03a, METISI-
naparvapokcnbeHsoar HaTpuesan
conb, Boda ovueHHas Ao 1,0 mn.

000 "Betnpopaxc”

r. Mockea, yn. Konbckas, . 2k
+7 (499) 400-14-07
info@vet-prod.ru
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