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Pesiome

B akcnepuMeHTax MO M3Y4YEHUID [LeNCTBUA Pas3/IMYHbIX TOKCUMYECKUX BELLECTB
1 hapmMaLeBTUYECKMX NpenapaTtoB 06a3aTeflbHO NPOBOAUTCS UCCNefoBaHWe TKaHen BHYTPEHHMX
OpraHoOB ¥ OLEHKA CoAepyKaHnsa 1CCneayemMoro BeLLeCTBa B HUX. Tak NMpu 06paboTke pe3ynbTaToB
HY>KHO OMpefeNsTb MacCy BHYTPEHHWX OPraHoB, Henb3d A0MyckaTb Habopa >KMBOTHbIMU
M36bITOYHON Macchbl Tena. B cBA3M C 9TUM 6ObiNO OLEHEHO BAVAHWE PasHbIX TUMOB KOPMOB
M PasHbIX MX CYTOYHbIX KOJMYECTB Ha AMHAMKKY MacCbl Tena /1abopaToOpHbIX Mblwen. B 1-m
OKCMEPVMEHTE >XMBOTHbIE OblNIN pasfeneHbl Ha 4 rpynnbl: 2 rpynnbl NOAyYann KOMOWKOPM, 2
Apyrue — ceexue kopMa. B kaxxaon n3 AByx nap rpynn B O4HOW 13 HUX MbILW NOMyYanu JHEBHYHO
HOPMY KOpPMa, COrNlacHO oduLManbHbIM MOMOXKEHNSIM O KOPMIIEHUM NabopPaTOPHbIX XKXMBOTHbIX (1-5
n 3-9 rpynnbl), B APYro — KOPM B HeorpaHW4yeHHOM kofmdecTBe (2-9 1 4-s rpynnbl). Bo 2-m
OKCMEepPVMEHTE OblI0 ABE TPyMnbl XXWUBOTHbIX, MOTPEONSABLUMX KOMOMKOPM K CBEXWME KOopMa
COOTBETCTBEHHO: CYTOYHOE KOJIMYECTBO KOPMAa Ha Mbllb COCTaBWUIO % OT AHEBHOW HOPMbI
(orpaHMYeHHO-HOPMUPOBAHHOE KOSIMYECTBO).

Mpy NO6OM M3 yKa3aHHbIX Bbille KOMMYECTB KOPMa ero TMM BAMSN Ha HAabop XXMBOTHbIMU Macchl
Tena: Mblln, NOTPebAABLUME KOMOWKOPM, Habvpanu Maccy Tena 6bicTpee, YeM Monydvaslune
cBexune kopma. Pasnuumii B Habope Maccbl Tena Npu KOPMAEHUW OHEBHOW HOPMOWM KopMma
1 NpeaoCTaBfiEHNEM XXMBOTHbIM HEOrPAHUYEHHOrO AOCTYNa K KOPMY He 6blNo: TakMM 06pa3om,
BK/IFOYEHHAs B pPEeKOMEeHAauMM MO KOPMJEHWUIO N1abopaTopHbIX >XMBOTHbIX AHEBHas HopMa
M36bITOYHA MO OTHOLLEHWIO K AENCTBUTENIbHOMY CYTOYHOMY MOTPEBGNEHMIO XXMBOTHBIMM KOPMA.
MNpn BBeAEHUM OrpaHMYeHHO-HOPMMPOBAHHOMO CYTOYHOrO KOMIMYEecTBa KOpMa >XMBOTHblE
Habupanu Maccy Tena: TakMM 06pa3oM, YMEeHblUeHHOe A0 % OT AHEBHOM HOPMbl CYTOYHOE
KOMMYECTBO KOpMa OCTaeTcs NpeBbILLatoLWmMM (M paBHbIM TaKOBOMY) AECTBUTENIbHOE CYyTOYHOE
noTpedneHne XMBOTHbIMKU KopMa. [pu 3TOM durHanbHas Macca Tena y >XMBOTHbIX, NOTPeOtNsABLIMX
KOMOMKOPM W CBEXME KOPMa, Oblna cxodHa, Y4TO MOXET ykasblBaTb Ha OTCYTCTBME Habopa
MbllaM/ M36bITOYHON MO CPaBHEHMIO C BO3PACTHOM HOPMOM Macchbl Tena. TakuMm 06pa3om,
AN CHWKEHWUSI BEPOSITHOCTM Habopa >XMBOTHbIMW M36bITOYHOW MaccCbl Tena npu paspaboTke
[N3aiiHa 9KCMepUMEHTa C >XMBOTHbIMM BO3PacTOM >2 MeC HeOobXOAMMO BblbUpaTb CyTOYHOE
KOMMYECTBO KOPMa, YMEHbLIEHHOE MO CPaBHEHUIO C PEKOMEHAYEMOW [AHEBHOW HOPMOW,
npu Nt060M TUMNe Kopma.
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BBeneHue

CoCcToAHME OTOBPaHHbIX ANA MNPOBEAEHUS MeAMKO-6MONOrMYecKoro Hay4Horo aKcrepuMeHTa
NabopaToPHbIX XXMBOTHbIX — MX BHELLUHWIA BWA, 3[0POBbE, reHeTnYeckas 0gHOPOAHOCTb, a TakxKe
YyCNOBUA yX0fa, COAEp)KaHUsa W KOPMJIEHWS BO MHOrOM npegonpenensaioT dakTudeckue
pesynbTaTbl, a TakXe BbIBOAbl OKCMEepPUMEHTaNbHOM pPaboTbl. BO MHOMMX aKCNepumMeHTax,
OCOBEHHO MO M3YYEeHUKO TOKCMYECKOrO AEMCTBUA PasivdHbIX BELIEeCcTB W (hapMaLeBTUYecKmnx
npenapatoB, HEOOXOAMMO OMNpefenaTb KOHLEHTpauuio WCCneayemMoro BellecTBa B TKaHAX
BHYTPEHHMX OPraHOB >XMBOTHOIO. MPU KOPMJIEHUM  SKMBOTHbIE HEPEAKO HabMPakoT U3BbITOUHYHO
MO CPaBHEHWIO C BO3PACTHOWM HOPMOM Maccy Tena, Mpu BCKPbITUM HabN4aeTca OXMpeHune
BHYTPEHHMX OPraHoB.

CornacHo oTpacfieBbIM [OKYMEHTaM, MpW KOPMEHUU abopaTOPHbIX YMBOTHbIX HE06X0AMMO
NoNb30BaTbCA YKa3aHHbIMU B HUX KOPMOBbIMM HopMamu [1, 2]. OaHako AHEeBHast HopMa KopMma
Ha 1 >KMBOTHOE, yKasaHHaa B [JOKYMEHTax, onpefeneHa Kak KoM4ecTBO KopMa, NoTpebnsemoe
YKMBOTHbIM 3a 1 CyT, KaK KOJIMYeCTBO KOPMa, KOTOPOro »XMBOTHOMY 6yaeT Ha 1 cyT AOCTaTOYHO.
TakrM 06pa3oM, HopMa Kopma He TOXAECTBEHHA KONMMYECTBY NOTPEB6IEHHOrO XXMBOTHLIM KOpMa
V1 NpeBbIlLaeT TakoBoe. 13-3a 3TOro npu NAaHMPOBaHMN 9KCNEPUMEHTOB YyBCTBUTESbHbIX K Macce
YKMBOTHbBIX WU/MK K ee AMHaMKKe Npu NPUMEHEHUN JHEBHbIX HOPM KOPMa MOXET CYLLEeCTBOBaTb
PUCK Habopa »KMBOTHbIMU M36bITOYHON Macchbl Tea 13-3a 06UAMSA KOpMa, YTO MOXKET MPUBECTK
K MCKaXXEHWO MOJTy4aeMblIX AaHHbIX.

Llenb nccnefoBaHna — onpefenvTb BAUSHME HOPMUMPOBAHHOMO W HEOrPaHWYEeHHOro, a TakXe
OrpaHNYeHHO-HOPMMUPOBAHHOIO (YMEHbLLEHHOrO Ha %) CYTOYHOr0 KOIMYeCTBa KOpMa Ha AMHAMUKY
Habopa Maccbl Tena 1abopaToOPHbIMU XXMBOTHLIMMK MPU pPasdHbiX TUMax KopMa — KOMOMKOPM
N CBEXMIN KOPM.

Marepuaa 1 MEeTO/bI

OKcneprMeHTbl NpoBoaManch Ha 20 6enbix Mblwax anHun SHK, camuax (MMTomMHnk «CTontosas»,
Poccus). XXnBoTHble coaepxkanuce B BuBapun MOHWMKW B cTaHgapTHbIX YCNOBUSIX B COOTBETCTBMM
c TpeboBaHnamMmn [OCT 33216-2014 [3]. CobntoaeHbl Bce YCnoBus paboTbl C XXKUBOTHBIMM, COrMIacHO
mMexayHapoaHbiM Hopmam (Council of the European Communities Directive 86/609/EES) n Mpwuka3y
MwuHzgpasa CCCP N2755 ot aBrycta 1977 r. «O Mepax no fanbHenuemMy COBEPLUEHCTBOBAHMIO
OpraHn3aLMoHHbIX GOPM PabOTbl C NCMOMb30BaHMEM SKCNEPUMEHTANbHbIX (OPM».

B 1-M aKcnepuMeHTe XXMBOTHbIe Hbln pasaeneHbl Ha 4 rpynnbl N0 5 Mblllen B KaXA0n: 2 rpynmbl
nony4ann KOMOUKOPM, 2 Apyrne — cBexue kopma. B kaxxaor n3 AByx nap rpynn B OAHOM M3 HUX
MbILLIX NONyYany AHEBHYO HOPMY Kopma (1-9 1 3-9 rpynnbl), B pYro — KOPM B HEOrpaHUYeHHOM
KonnyecTse (2-9 1 4-9 rpynnbl). JJHeBHaa HopMa KOopMa COOTBETCTBOBasa ykasaHusaMm [pukasa
MuHucTepcTBa 3apaBooxpaHeHa CCCP [1] u cocTaBuna Ha 1 )KMBOTHOE 7 I KOMBMKOPMA, 6o 10
r CMecu 3/1aKoB (0BEC, repKynecoBble X/10Mbs, MPOCco, 6eblii XxNeb B NPOU3BOSIbHOM COOTHOLLIEHWN)
BMeCTe C 2 I CBEXWX OBOLLeN (MOPKOBb, KanycTa). [okasaTenn kadecTBa KOMOGMKOPMa U ero
narotosneHne — no TY 9296-007-50199293 (cocTaB: CbIpoi NPOTeNH — 22% , Cbipas Knetyatka —
5%, CbIpoi »XMp — He MeHee 5%, MeTMOHMH+UMCTMH — 0,80%, nuanH — 1,3%). Kom6ukopm
(«JTabopaTOpKOpPM», MONHOPALMOHHbIAN 3KCTPYAMPOBAHHbIN) cbanaHcuMpoBaH
No aMMHOKWCNOTHOMY COCTaBy, MWHepasibHbIM BelleCTBaM W BUTaMWHAM, He COAEPXKUT
KOHCEPBAHTOB W HUTPATOB.
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MblIww 6binv B3BELLUEHbI U pacCaXeHbl B KNeTKM No 1 ocobu. Kaxable CyTKW, B Ha4ane Kaxzaoro
AHS (Kpome cy660Tbl M BOCKpeCeHUss — B Cy600TY »KMBOTHbIM BblAaBann KOpMa Ha 2 CyTOK)
OCTaTKW KOpMa youpann 1 AaBanu MbillaM HOBYHO MOPUMIO KOPMa. SKCNEPUMEHT Annncs 24 aHs,
B TeYeHWe KOTOpbIX Obll0 NPOBeAeHO 7 B3BELMBAHWIA >KMBOTHbIX, MOMMMO Ha4albHOrO.
B3gelwmBany Mbllel 2 pasa B HeAento, B NMoHeAeNbHWK B NaTHUUY (T.e. 1 pa3 B 3 uam 4 cyT),
A0 BblAa4n HOBOIO KOpMa.

Bo 2-M aKcCnepuMeHTe XUMBOTHble 6bl/I pa3feneHbl Ha 2 rpynnbl No 10 Mblwen B kaxaon: B 1-1
rpynne MbilK MofyYyanm KOMOWKOPM, BO 2-iM — CBeXWin KOpM. A KaAoro Tuna Kopma
COOTBETCTBYHOLLAS AHEBHAA HOpMa Oblna coKpalleHa Ha Y%, T.e. cocTaBuna 525 r KoMbukopma
n 7,5 r CMEWaHHOro Kopma 1 2 © OoBOLllel. Mbin Obinn B3BELLEHbI XM paccaxkeHbl no 7.
OKcnepuMeHT anuncs 1 Mec: KpoMe HadaflbHOro, 6bi1o NpoBeAeHO 4 M3MepeHWss MacChbl Tena
C HeZleNIbHbIM MHTEPBANOM MeXay HUMMW.

CtatucTudeckmnin aHanma 6bia npoBedeH B nporpamme Statistica 8.0 (StatSoft). CpaBHeHune
(brHaNbHOM Macchl Tena Mexay rpynnamMum KOMOMKOPMa M CBEXMX KOPMOB M Mexay rpynnamu
C HOPMWPOBAHHLIM U OrpaHMYEeHHO-HOPMMWPOBAHHbIM KOMYECTBOM KOpMa MpoBefeHO
no Kputepmio MaHHa—YUTHW. CTaTUCTUYECKN 3HAYMMbIMK CUMTann pasnuyamsg npu p < 0,05.

Pe3yabTaTbl 1 00CYKIeHUE

B 1-M 3KcnepuMeHTe MbilK, KOTOPbIM AaBanv KOMOWKOPM, Habpann 3a BpeMs SKCMepUMeHTa
3HaYMMO 6OMbLUYHD Maccy, YeM MbllK, KOTopble nonydanu cBexue kopma (p=0,000014).
HauanbHasa cpeaHsa Macca Tena no Bcen Bblbopke cocTaBmia 19,480,317 r, a hmHanbHaa cpeaHas
Macca Tefna Mbillei cocTaBuna B rpynne Komémkopma 34,99+3,67 1, B rpynne CBEXMX KOPMOB —
28,02+2,63 .

Mpy KaXKaOM TUMne KopMa He 6bI/10 BbIABAEHO 3HAUYMMBbIX PA3INYUIA MeXY KMBOTHbIMMW, KOTOPbIM
[laBan HOPMMPOBAHHOE M HeorpaHnyeHHoe KonndyecTso kopma (p>0,1). Macca Tena BospacTaeT
CHayana pesko, K KOHLY 3KCMepuMeHTa — 6oee NnaBHO: MPUPOCT Macchbl Tena Mexay 4-M AHeM
9KCMepUMEHTa M HavarnbHbIM 3HA4YeHWeM COCTaBWa B rpynne kKombukopma 7,0+1,03 r, B rpynne
ceexux kopmoe — 4,21+1,02 1, a Mexay 24-m un 20-M OHAMWU — COOTBETCTBEHHO 1,40+2,45 1
B rpynne kombéukopma 1 0,75+0,86 1 B rpynne cBexxunx kKopmos (puc. 1).

i~ KOM6UKOPM HOPMUPOBAHHBIN @ KoMO6uKopM HeorpaHUUEHHbIN
40+ === CBeXunit HOPMUPOBAHHbINA CBexuit HeorpaHUYEHHbIN
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Puc. 1. InHamMumKa macchbl Tena Mblllelt B 1-M akcnepumeHTe. VIHTepBan — pasbpoc
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Bo 2-M akcnepuMeHTe ynoTpebneHne OorpaHMyYeHHO-HOPMUPOBAHHOMO KOMMYecTBa Kopma —
B rpynne, noslyyaBLIein TONbKO KOMOMKOPM, B rpynne, yNnoTpebasBLie TONbKO CBEXWIA KOpM —
NPUBOAMMO K YBENMYEHMIO MaccChl Tena B 06emx rpynnax (puc. 2). HayanbHasa cpeaHss macca Tena
no Bcen BbibopKe cocTaBuna 18,1+0,42 r. BHELWHNX 1 NOBEAEHYECKNX HapYLLUEHWIA NPU Ype3aHHOM
HOpPMe KOpMa B KaK[10/ 13 2 CpaBHMBAEMbIX IPynn He Habntoaanoch.

40 1 ~— Kom6ukopm-=Ceexuii KopM
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T

Puc. 2. InHammnka Maccbl Tena Mbllel B 2-M aKcneprmMeHTe. MIHTepBan — pasépoc

Mbiww, nony4YaBlUne KOMOUKOPM, Habmpanu mMaccy Tena ObICTpee, YeM Te, KOMY AaBasii CBEXMN
KOPM: TaK, MPUPOCT Macchbl Tena Mexay 1-M 1 2-M M3MepeHnem B rpynne KOMOMKOPMOB COCTaBM/
6,2141,77 1, B rpynne cBexmnx kopmoB — 4,79+1,67 r (cm. puc. 2). OaHaKO B KOHLIE SKCTepUMEHTA
NPUPOCT MacCChl Tefa CHU3WICS B 06enx rpynnax: Mexay namepeHnem 3-in Hegenu n duHanbHbIM
M3MEepeHneM OH COCTaBWN B rpynne koMmbukopma 1,23+1,18 r, B rpynne CBeXWX KOPMOB —
2,58+2,86 r. B obeunx rpynnax buHanbHaa Macca Tena 6binia NpUMepHO oavHakoBa: 31,742,30 1 —
B rpynne komoéunkopma n 30,2+3,89 r — B rpynne CBEXMX KOPMOB.

TN Moay4yaemMoro >XMBOTHbIMM KOpMa BAWMSA Ha Habop WMMK Maccbl Tena Mnpu Kaxaom
13 BbIOPAHHbIX B 2 9KCMEPUMEHTaX €ro CyTOYHbIX KOMMYECTB: MblLlK, NOTPEBNSABLLNE KOMBUKOPM,
Habvpanu maccy Tena 6bICTpee, YeM Mony4aBLUMe CBeXMNe KopMa. Pasnunynii B Habope Maccbl Tena
NPy KOPMJIEHUM [HEBHOM HOPMOW KOpMa W MpeAoCTaBNEHMEM XXMBOTHbIM HeOrpaHMYeHHOro
JoCTyna K KOPMYy He 6blI0 HailjgeHo, cnefoBaTenbHO, BK/OYEHHaAs B pekoMeHaauuu
Mo KOPMJEHUIO NabopaToOPHbIX >XUBOTHbLIX [AHEBHAs HOpMa W36bITOYHA MO OTHOLLEHMIO
K [ENCTBUTENBHOMY CYTOYHOMY MOTPEBAEHMIO XKMBOTHBIMM KOPMA.

Mocne yMeHblUEeHNA JHEBHOW HOPMbl KOpMa Ha %, T.e. BBeAeHWs1 OrpaHMYeHHO-HOPMUPOBAHHOMO
CYTOYHOrO KOJIMYeCTBa KOPMA, NMpW KaXXOM TUMe KOpMa XXMBOTHble Habupann Maccy Tena, y HuX
He Habnaanocb HapylleHUi BO BHELWHOCTM WAM MnoBefdeHuW. Takum 06pasoM, ypesaHue
KonuyecTBa KopMa [0 % PeKOMEH[OBaHHOW [AHEBHOW HOPMbl OKasasocb 6e30MacHbIM
ANS )KMBOTHbIX, 1 MOXHO AOMYCTUTb, YTO NO-MPEXHEMY MpeBbIlLatoWLMM (MM paBHbIM TaKOBOMY)
NIeNCTBUTENBHOE CYTOYHOE MOTpebrieHne XMBOTHbIMK KopMa. Kpome Toro, CXOACTBO (UHaNbHOWM
Maccbl Tena y Mblllel, NOTPe6AABLUMX pasHble KOPMa, MOXET yKasblBaTb Ha OTCYTCTBME Habopa
YKMBOTHbIMWN M36bITOYHON MO CPaBHEHMIO C BO3PACTHOW HOPMOW Macchl Tena: AMHaMmMKa Macchl
Tena MOXEeT oTpaxkaTb TONbKO BO3PaCTHble W3MEHeHWs, He Habop JMLLIHEero Beca W3-3a
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M36bITOYHOrO KOPMJ/IEHNs. B Takom crydae Mo JOCTMXKEHMM 2-MeCsiHOro Bo3pacTa Macca Tefa
Npn 060MX TUMax KOpMa MOXET 0CTaBaTbCSt MPUMEPHO OMHAKOBOIA.

3aKkJIIUcHUEe

Mpn BbIGOPE TUNa KOpMa 1 pa3paboTke AuM3aiiHa 9KCMepPUMEHTA C XXMBOTHbIMM BO3pacTa >2 MeC
MOXHO PYKOBOACTBOBATbCS 9KOHOMMWYECKOW LIeNecoobpasHOCTbO A1 KOHKPETHOrO BMBapWUS,
NOTOMY YTO AMHAMMKA MacCCbl Tefa XXMBOTHbIX ONpedenseTcs He TUMOM KOpPMa, a BbiOpaHHOM ero
CYTOYHOM HOPMOW. ECiM B aKCMepMMeHTe Macca Tena >XMBOTHbIX WUIPaeT 3HaAYUMYyrO pPofib,
HEeOBXOAMMO OrpaHNYMUTb CYTOYHOE MOTPedbneHne MMM KOpMa: MOKas3aHOo, YTO YMeHblleHue
CYTOYHOrO KOJIM4YecTBa KopMa [0 % OT PeKOMEeHAOBaHHOW [AHEBHOW HOPMbl He OTpasuTcs
Ha 3[0pPOBbE >XWMBOTHbIX W MO3BOMNT CHU3WUTb WM BOBCE WCK/IHOUYMTb BEPOSITHOCTb Habopa
M36bITOYHON MO CPABHEHNIO C BO3PACTHOW HOPMOW MaccChl Tena.

KROHQINKT MHTEPECOB

ABTOPbI 3aABSOT 06 OTCYTCTBUM KOHMIMKTA MHTEPECOB.
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Abstract

When an influence of various toxic substances or prospective medicines on an organism is
estimated, the concentration of the substance in question in tissues must be evaluated. Therefore,
the masses of internal organs must be measured, so if they will be excessive, it will distort the
results of the experiment. The influence of different feed types and different daily amounts of feed
on the body mass dynamic in mice was estimated. In the first experiment animals were divided into
four groups: two of them were given combined feed, and another two were given fresh feed. In each
pair of groups in one of them mice were given the daily standard amount of the feed (1st and 3rd
groups), and in another group animals were given unlimited access to the feed (2nd and 4th groups).
In the second experiment two groups of mice were distinguished: one group was given combined
feed, and another was given fresh feed.

The limited daily standard amount of feed was used in the second experiment: it was % of the daily
standard amount of the feed. Feed type had an influence on the mice’ body mass dynamic: mice that
were fed combined feed gained weight quicker than animals that were fed fresh feed. No difference
in weight gain was found between mice that were given the daily standard amount of the feed and
mice that were given unlimited access to the feed. So the daily standard amount of the feed that is
included in the recommendations on feeding of laboratory animals is excessive in comparison with
the real daily feed consumption. Animals gained weight with the limited daily standard amount of
feed, so the daily amount reduced to % of the standard remains bigger than (or equal to) the real
daily feed consumption. And the final body mass was similar between the groups of combined feed
and fresh feed: it can be the evidence of a lack of excessive weight in mice. So, when an experiment
with two-months animals or older is being designed, with any feed type the daily amount of it
reduced in comparison to the recommended daily standard amount must be chosen for a decrease
of probability of excessive weight gain.
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