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AHnHomauyus

B cmamve npedcmasnetvt uccnedosanus no paspabomse npo0ykmos neuebHoeo u nede6Ho-npoPunaKmuuecko2o nUmanus ons
J00etl ¢ HapyuieHueMm HOPMANLHOL KUUeUHOL MUKPOPIopoL. YemanoeeHo, 4mo s6edeHue 6 peyentnypy 6apeHoil konbacst nu-
U4eBbIX CBEKTI0B8UHBIX B0TIOKOH HA OCHOB€E CAXAPHOLL CBeKIbl, UOPAMUPOBAHHBIX 8 COOMHOueHUU 1:5, 6 konuuecmee 10 % Kk mac-
ce apuwia u 1aKmyno3Hoe0 CUPOnd, CUHMESUPOBAHHO20 U3 MOJIOUHO20 caxapa, 6 Konuuecmee 640 me/ke dapuia coxpamsem
MpaduyUOHHbLe Op2aHoenmuYecKue céoticmea npooykma. IIposedeHvl cpasHumenvHole Mopdomempureckue, 2UCOXUMUYE-
cKue u baxmepuockonuueckue UCCIe006aHUL BIUIHUS 6apeHoli Konbacul 6e3 006a60k U K0nbacvl 0002au4eHHO NUL4eBbIMU
B07I0KHAMU U JIAKIMYI0301 HA MOPPOPYHKIUOHATLHOE COCTOSHUE cu3ucmoti 0bonouku moncmoezo kuueunuxa (COTK) kpoic.
Ilokaszano 3Hauumoe ysenuteHie biCOMbL INUMENUOUUMNOB NOBEPXHOCHIHOZ0 INUMENUS, 603PACAHIE YACOMbL MUNO0308
8 anumenuu kpunm xuuieuHolx scenes (c 0,6 £0,08 % 0o 1,1+ 0,04 %), umeemcs meHOeHUUS K NOBbIULEHUIO COOEPHAHUS OOKA-
JI08UOHBIX IK3OKPUHOUUMO8B (¢ 2L,3+5,5% 00 32,4£18,7 %), npu 3mom MyKOUUmMoL UHMEHCUBHO NPOOYUUPOBATIU ANTbUUAHNO-
SUMUBHYIO CIU3D, YIMO C6UOCTNENbCIBY e 0 CHUMYTUPYIOUeM 6IUSHUL KOZOACHL, 0002au4eHHOT T1aKmyi030L, Ha PyHKULUO-
HAbHOE COCMOAHUE NOBEPXHOCTNHO20 INUMENUS U KUUEUHBIX JHerle3 CIU3UCIOL 06on0uky moncmoti kuuwiku. Ha ocHosanuu
pe3ynvmamos uccned08aHuUti IUSHUT NUULEBbIX CBEKI06UHHDLX B0TIOKOH U IAKINYIIO3bl, COOEPHAULUXCS 6 PALUOHE KPbIC 6 107~
CTNOM U MOHKOM KuueuHuke 3auKcuposano Ha nopsao0ok 6onvuiee Konuuecmeo 6ugudo- u nakmobaxmeputi 8 cpasHeHUl
¢ KOHMPONbHOLL epynnoii sueomuoix. OOHOBPeMEHHO YCIAHOBIEHO, YO 8 MOJICHOM KUULEHHUKE Y HUBOMHbIX NOLYHABULUX
IKCNEPUMEHMATIBHYI0 KONOACY HA NOPAO0K Bblule KOTUHECHB0 IaKMOOaKmeput.
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Abstract

The researches on the development of medical and medical-preventive food products for people with violation of normal intestinal
microflora are presented in the article. It was found that, the introduction into the formulation of cooked sausage food beet fibers
based on sugar beet, hydrated in a ratio 1:5, in amount 10 % to weight of mince and lactulose, synthesized from lactose, in amount
640 mg/kg mince retains the traditional organoleptic properties of the product. There were carried out comparative morphomet-
ric, histochemical and bacterioscopic studies of boiled sausage effect without additives and sausage enriched with food fibers and
lactulose on the morphofunctional condition of the mucous membrance of the colon (MMC) of rats. Was shown a significant height
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increase of epithelial surface of epithelium, an increase of frequency mitoses in the epithelium crypts of intestinal glands (from
0.6+0.08% to 1.1+0.04 %), there is a tendency of increasing content of goblet ekzokrinnye (from 21.3+£5.5% to 32.4+18.7%),
while the mucosal were intensively produced allopathically mucus, which indicates the stimulation of sausage, enriched with lactu-
lose on the functional status of the surface epithelium and intestinal glands of the mucous membrane of the colon. Based on the
studies results of the effect of food beet fibers and lactulose, contained in the ration of rats in large and small intestine were fixed on
order greater amount of bifido- and lactobacteries in comparison with the animals control group. Same time, it was found that in
the large intestine the number of lactobacilli were much higher in animals receiving experimental sausage.

BBegenne

VccnenoBannsa B Halllell CTpaHe U 3a pyOeXoM IOKa-
3a/1M, YTO HPOAYKTHI IUTAHUS SIB/IAIOTCSI MCTOYHUKOM
HIPUPOIHBIX KOMIIOHEHTOB IUILY, 0O/TaiaolIie He TOb-
KO IITATe/TbHOI LIeHHOCTBIO, HO ¥ PETY/IMPYIOT MHOTOYY -
ClieHHble QYHKIMM M PeaKIMy OpraHyu3Ma.

VI3BecTHO, 4TO MHOTe 3a00/IeBaHNs Y JTIOfieli CBSI3aHbI
C HapyllleH/MeM HOPMa/IbHOM KUIIEYHON MUKPOQIOPEL,
YTO JUKTYeT HeOOXOAMMOCTD IIPOBENeHN MCCIeJOBaHMIT
110 pa3paboTKe IPOAYKTOB JIeyeOHOTro 1 JleyeOHO-TIpou-
JIAKTUYECKOTO TIUTAHS, BOCCTAHAB/IMBAOIINX €é.

Hauboree nepcrieKTVBHBIM HaIlIpaBIeHMEM pelLIeHNs
[QaHHOJ 3afjadM SIB/IAETCA CO3faHye (PYHKIMOHATbHBIX
IPOAYKTOB, B COCTaB KOTOPBIX BXOAAT IMILEBbIe BOJIOK-
Ha (IIB) u gpyrue ameMeHTBI, OTHOCSIIECS K KAaTerOpUn
¢yHKuMoHanpHoro muranus [1,2]. Hegocrarok mmieBsix
BOJIOKOH B IIPOJYKTaX MMATAHVS IPUBOAUT K YMEHbIIEHNUIO
COIPOTMB/ISIEMOCTH 4Y€/IOBEYECKOTO OpPraHu3Ma BO3JIENi-
CTBMIO OKPY>KAaIOIL[eil Cpefbl, YXYAIIEHNI0 MeTabom3Ma
YITIEBOZIOB B SKEMYAOYHO-KUIIEYHOM TPAKTe, PasBUTHUIO
OHKOJIOTMYeCKMX 3a00/IeBaHMIl, CHYDKEHUIO paboThI cep-
JIe9HO-COCY/IVICTOI ¥ MNIL[eBAPUTEIbHONM CUCTEMBI [3].

[t crabunmsauyy HOPManbHON MUKPOQIOPHI Ku-
IIeYHNKa HeoOXOIVMMBI BellecTBa, obmajaromue 6udu-
JIOT€HHBIM [IeICTBUEM, 0becrednBanuM MUKpodriopy
MICTOYHUKOM yIIeposia 1 9Hepruu [4]. B xauyectse 6udu-
JIOTEHHOTO MaTepuasa B Hallleil CTpaHe HanboIbllee pac-
IpOCTpaHeHue MoNTy4YnIa MakTynosa [5]. Jlakrynosa 6bi1a
HIepPBBIM, VICKYCCTBEHHO ITOJTyY€HHBIM COeHEeHVeM, BHe-
[PEHHbIM B IIMPOKYIO IPAaKTUKY B KauecTBe OMugoreH-
Horo (akTopa.

B mocneHue rofipl B my6IMKaIysix MosiBUIaCh MHGOP-
Mauysi 0 OIpe/e/IeHHbIX B3aMMOOTHOUIEHVSIX B KUIIEYHY -
Ke MeXJly PaCTUTeJIbHBIMM BOTIOKHAMU ¥ MUKPOGIOpOit
(6]. [IpoBeneHHBIMM MCCIENOBAHUAMU OBIIO TOKa3aHO,
4TO IMIIEBble BOJIOKHA VI JIAKTY/IO3a HE U3MEHSIOT Op-
TaHOJIEITHKY TIPOLYKTOB, HO BMeCTe C TeM MPUAAIOT UM
[O3UTUBHBIE CBOIICTBA, XapaKTepHbIe /IS JAHHBIX HTPe-
IVeHTOoB [7].

OnHaKo B MMEIOMINXCS MyO/MMKALMAX OTCYTCTBYET MH-
dbopmanysi 0 BAMSAHUY MSICHBIX IIPOAYKTOB COZIEPIKAIINX
HUIeBble BOJIOKHA I JTAKTY/I03y Ha MOP(GOPYHKIVIOHA/Ib-
HO€ COCTOsIHUE CIM3UCTON 000/I0UKY KUIIeYHNKA.

YunteiBast 9TM 06CTOATENHCTBA, ObIIY TPOBEEHBI VC-
C/IeIOBAHNS [0 VICIIO/Tb30BAHNIO CBEKIOBIUYHBIX IMIIIEBBIX
BOJIOKOH U JIAKTY/IO3BI B PELIENIType BapEHbIX KOIOACHBIX
U3IENUIl 11 BOCCTAHOBJIEHMsI ITOJIE3HON MUKPODIOpPHI
TOJICTOV KMIIKY TOJ[OTIBITHBIX )KUBOTHBIX.

Lenpio HacToOsIIell PabOTHI SBISETCS BBIOTHEHNE
CPaBHUTENBbHBIX MOP(OMETPUUECKUX, TUCTOXMMUIECKIX
U 6aKTepMOCKOMMYECKNX WCCIeSOBAHUII BIMSHUS Ba-
peHoit Kombacsl 6e3 106aBOK M KOIOACHI 0OOralleHHO
HUILEBBIMM BOJIOKHAMM U JIAKTY/I0301 Ha MOPGOdYHK-
IIIOHA/IbHOE COCTOSIHVE CIM3MCTON OOOJIOUKM TONICTOTO
KUIIEYHNKA KPBIC.

MaTepmanbl " ME€TOIbI

VccnepoBanns IpOBOAVIIN C OTeYeCTBEHHBIM KOHIIEH-
TPATOM OCBET/IEHHBIX INIIEBbIX CBEKTOBIYHBIX BOTIOKOH
Ha OCHOBE CaXapHOI CBEK/IBI M JIAKTY/IO3HBIN CHPOIIOM
«JIakTycaH» CHUHTE3MPOBAHHBIM 13 MOJIOYHOTO Caxa-
pa crenManbHO I MUINeBO IpoMblleHHoCT 3A0
«Demuuara» (r. Mocksa).

B kayectBe 0OBeKkTa ucCnemoBaHMs ObUta BbIOpaHa
konbaca BapeHas «Jmabetmyeckass». IlepBoHauanbHO
9KCIIEPUMEHTA/IBHO OBbITIO YCTAHOB/IEHO KOJIMYEeCTBO BBO-
AVMBIX TUJPATMPOBAHHBIX 1:5 CBEK/IIOBUYHBIX BOJIOKOH
B KormmuectBe 10 % k Macce dapiua ¥ JIAKTY/IO3bI B KOJIN-
gecTBe 640 MI/KT (hapliua B perenTypy KonbacHbIX 13fe-
JIMIA C IIe/IbI0 COXPAHEHNUA TPaJUIIVIOHHBIX OPTaHOJIEIITH -
YeCKNUX CBOJCTB IPOAyKTa [8].

Mopddonorndeckne 1 6aKTeproCKOIMIeCcKme NCCIefo-
BaHNA IPOBOAWIN HA TA0OPATOPHBIX KpbICaxX MuHUM Bu-
crap maccon Tena 180 +10,0 r.

JKnBoTHBIE 6BUIM pacmpefieieHbl IO rpymnnaM (B Ka-
XKJI0¥ rpymie 6pU10 1o 10 KpbIC) B 3aBUCUMOCTHU OT Xa-
pakTepa KOpMIeHU: 1-4 rpyIna — o61eBUBaPHbI KOPM
(OBK) — wuHTaKTHBII KOHTpONb, 2-a rpymma — OBK
u Konbaca 6e3 00aBOK B COOTHOIIeHNM 1:1 — KOHTPONb
(K) n 3-a rpynma OBK u kon6aca B cootHomenun 1:1, co-
Ieprkaller TakTyno3y u nuijesble BookHa. OBK Bximo-
YajI IMIIEHNIY, CEMeHa IIO[COTHEYHMKA, IIPOCO, XJIOIbs
SAYMEHHbIE, XJIONIbs KyKypy3Hble, OBCAHKA, TIYMEHb, TOPOX
IUTIOLIEHBI, aPaXUC, TITIOfbI PO’KKOBOTO [epeBa, BO3YII-
Hasg Kykypysa. CyTo4Has HOTpPeOHOCTb B KOpMax s
B3pOCIION KpbIchl cocTapiAeT 30-32 1. PacyeT MuHMMAaIIb-
HOTO TOTpeOIeHNs Kombacs! [y MOTydeHNs 1edeOHOro
addexra st Kpbic coctaBw 13 r konbacer Ha 100 r Maccer
Te/a )XMBOTHBIX B leHb [9,10].

JKnBoTHBIE TMONMy4anmM ykasaHHOe NINMTaHMe Ha (oHe
0OBIYHOTO BOTHOTO PEXIIMa eKeJHEBHO, B TeueHue 21 JHA.
Yepes 24 4 moc/ie MOCTIEAHETO KOPM/IEH A KPbIC BBIBOIVIIN
U3 9KCIePUMEHTa JIeKaluTalyell, U3BeKaIn JUCTalbHble
Y4aCTKM TOJICTOJ KUIIKM, Cpasdy pUKCUpoBanyu 6yuomare-
puan B 10 % HeiiTpasbHOM pacTBOpe HOpManyHa U 3aju-
Ba/M B apaduH 1o o61uenpuHATON MeTopuke [11].
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VccnenoBanye IpoBOAMIN Ha JienapadHIPOBAHHBIX
cpesax TONIMHON 5-7 MKM, M3TOTOBJIEHHBIX Ha POTOP-
HOM MMKPOTOME OKpAILIEHHBIX: a/IbIIIAHOBBIM CUHUM,
reMaTOKCHIMHOM OPpjyXa ¥ 303MHOM — [y TUCTOJIO-
TUYECKOT0, TYICTOXMMUYECKOTO ¥ MOP(OMETPUYECcKOro
UCC/IeJOBAHV; aKPU/IMHOBBIM OPAH)XeBBIM — M1 Oak-
TePUOCKOIYECKOTO BBIABICHNUA KaMIIMIOOAKTEpOB; OC-
HOBHBIM (pykcuHoM 1o [unb-Hunbceny — ajis BbLABIIe-
HUs Kpunrocnopupuii [12,13].

J3ydeHne MUKPOCTPYKTYPHBIX IpeIapaToB 1 nx ¢o-
TorpadupoBaHue IPOBOAWINM HAa CBETOBOM MUKPOCKOIIE
«Jenaval» (TepmaHus) ¢ MOAKIIOYEHHON KOMIIBIOTEPHOI
cucremoli aHanusa usobpakenus «BupgeTecE» ¢ ncmonb-
30BaHMeM mporpammsl «Mopdo — 4,0» [11].

[na ob6bexTuBU3anUY MOPQONIOIrNIECKOTO U3YIeHN
cmusuctoit obonouku toncroit kumku (COTK) mposo-
AV MOP(POMETPUIECKYI0 OLIEHKY COCTOSHUSA SINUTeNN-
aJIPHOTO IIIaCTa ¥ COOCTBEHHOI IUIACTMHKMU CIIMSVCTOMN
000/I04KM TONICTOI KUIIKM 110 18 mapamerpam 1o o6iie-
npuHATBEIM MeTopukaMm B ITHWJT megunmHckoil nuTomno-
rum Poccuiickoit MemMIIMHCKOM aKaJeMUU TTOCTeIUIIIOM-
HOro o6pasoBaHusa MuHMUCTepPCTBA 3[[paBooXpaHeHNs PO
IIpY HETIOCPEACTBEHHOM y4aCTIUY 3aBeAyolleit 1aboparo-
pueit g.M.H., mpod. llep6akosoit 3.I. u g.M.H. lllep6ako-
Ba J.T. [14,15].

PesynbraTbl 06pabaTbiBay 0OLETPUHATHIMU METOA-
MM BapMaI[MOHHON CTaTUCTUKM C OIpefie/IeHNeM CpefiHeil
apudmernaeckoir (M), OTKIOHEHUI OT CpemHel apud-
MeTn4eckoi (m), koadduiumenTa JOCTOBEPHOCTH pas-
mnanit () ¢ ompefeneHNeM JOCTOBEPHOTO MHTEpBaia p.
Pasnmmumsa nokasaresneil cauTany JOCTOBEPHBIMU IIpU 2> 2
(p=0,05).

PesynbraTnI

Ilepen HayazoM SKCIIEPMMEHTOB IIPOBOAMIIN BHeEII-
HIIT OCMOTP >XMBOTHBIX. COXPAaHHOCTD BCEX >KMBOTHBIX
6puta monuoit (100%) B TedeHMe BCEro CpPOKa OIIBITA.
ITpu nmpoBefeHNM MCCIefOBaHNA XPOHMYECKON TOKCUY-
HOCTM BCe KOPMOBBIE CMeCU TOTOBIIM «eX tempore».
B xope sKcIepuMeHTa aHAIM3MPOBA/IM IOBefleHYeCKe
peakumy KpbIC, X BHEIIHMI BUA, & TAKXKe MAcCy Teya
I ee CpefHeCyTOYHbIN IPUPOCT. B TeueHMe Bcero skc-
IE€PUMEHTAa Y KOHTPOJbHBIX ¥ OIBITHBIX >XMBOTHBIX
He OTMEYeHO KaKMX-T1O0 pasnuyuii B MOBefeHYECKUX
peakuuAx.

[ncTonormdeckue yMcciefoBaHNsA MaTepyuana OT KpPbIC
1-i1 rpynnsl, nony4yasmux OBK, mokasano, uro cocros-
HJe TOJICTOJ KUIIKM He OTIMYANIOCh OT (puamonormde-
ckolt HopMblL. [IpocBeT TOICTON KMIIKY MMeTT (peCTOHYa-
Thle OYepTaHus. TOMIIMHA CTM3UCTON 060TOYKY TOICTON
kniuky npusegena B (Ta6. 1).

Y XMBOTHBIX 2-i1 IPYIIIbI, MOMTYYaBIINX OOIIEBUBAP-
HBIII KOPM U Konmbacy B cooTHoueHuu l:1, mpocset ToNI-
CTOJI KMIIKM OCTAaBa/ICA (PeCTOHYATHIM, AHA/IOTVYHBIM Ta-
KOBOMY B MHTaKTHOM KoHTpoje. Tommuua COTK Takke
TOCTOBEPHO He M3MEHAACh.

B Hamo)XeHUsIX CMM3U Ha TOBEPXHOCTHOM SIUTENTNN
COTK npn okpacke aKpUUHOBBIM OPAH)KEBBIM BBIAB-
JISUIUCh KaMIno6akTepuy B Komdectse 20-40 MUKpo6-
HBIX KJIETOK B I10JI€ 3pEHVsI.

[ToBepXHOCTHBIE KaeM4YaTble SHUTETMOLVTHI VIMEIN
IVINHAPUYECKYI0 GOPMY, OTCYTCTBOBA/IN IIPU3HAKY V-
crpodun. HopmoxpoMHble siipa 9TUX KIETOK 6asanbHO
PacIIONIOKEHDI B IIUTOIIa3Me, KMC/IbIe ITIMKO3aMIHOIIN-
kaHaM (I'AT) cmabo okpaimBamuch aablMaHOBBIM CUHUM.
[ToBepxHOCcTHBIE 3nuTeonntel (IID) mpexcTaBIeHb!
6OKa/IOBYHBIMM 9K30KPUHOLUTAMN (MYKOIMTBI), KOTO-
pble HaXOAMINCh B COCTOAHNM YMEPEHHOI CEKPETOPHOIA
AaKTUBHOCTH, a Kucible Al B MX uTOIIa3Me OKpallnBa-
NIMCh BeCbMa MHTEHCHBHO. B MOBEPXHOCTHOM smUTeNNK
00HAPYXMBAIMCh TAKXXe MeXXIMUTeNNANbHbIe TUMQOI-
bl (muMoruTsl [19), KOMUIECTBO KOTOPBIX COCTABIISIIO
15,0+2,3 %, u HexoTopoe KomdectBo (0,5+0,96 %) 3031-
HO(M/TBHBIX TPAHY/IOLNTOB.

Kumreynble sxere3bl KOHTPOIBHOI I'PYIIIIBI )KMBOTHBIX
uMenu Tpy64aTyio popMy 1 TeCHO IIpUJIETay SPYT K APY-
Ty B TOJIIIIE CIM3UCTON 000I0YKY TOICTON KUIIKY; VX [N -
Ha COCTaB/IANA B cpefHeM 275 MKM. ITpocBeT rmouTtu Bcex
KUIIEYHBIX JKere3 ObIT 3aIO/THEH albI[MaHOMO3UTUBHBIM
CEeKPeTOM, COfiepXKalMM CYIb(POMYLMHBI, OTHOCIINECH
K I7IMIKO3aMJHOI/IMKaHaM.

Cronbuarsle SMMUTEMMOLUTHI KPUIT KUIIEYHBIX KeJle3
(smmrenmorytel kpunt — IK) He menu gucTpoduuecKux
M3MeHeHMiT. B 1uTonmasmMe aTMX KJIeTOK HOPMOXPOMHbIE
spa UMeNU TUIIMIHOE 6a3abHOe PACIIONOXKEHE, KVC/IbIe
T'AT cmabo oKpanMBamuch anbliMaHOBbIM CHUM. Bokao-
BUJIHbIe 5K30KpuHOLUTHI DK cocrasanu 21,3+5,5% cpenn
SMNUTEMOLMTOB KPUIIT ¥ YMEPEHHO CeKPeTHPOBAIV C/IU3b,
VHTEHCVBHO OKPAIIVBAIOLIYIOCS a/IbL[IAHOBBIM CUHIVIM.
Copiep>kaHre MeXINUTENTNATBHBIX TUM(OLNTOB B OIM-
TE/INAJIBHOM IUIaCTe KUIIEYHBIX skene3 (muMeorutsl IK)
cocTasiso 12,3 +4,6 %. YacToTa MUTO30B B SIIUTE/INU KI-
mevHbIx kenne3 (Muto3sl B K) cocrasuna 0,6 +0,08 %.

BasanpHas MeMOpaHa ITOBEPXHOCTHOTO SIIMTENNS
U KUIIEYHBIX JKejle3 OblIa TOHKOI, C HEYeTKMMU TPaHU-
tamu; kucisie AT B Hell cmabo oKpammBanuch aablina-
HOBBIM CUHUM.

B Ta6s. 1 mpepcTaBIeHbl JaHHbBIE IVIOTHOCTY KJIETOY-
HoOro uH(QuIbTpata B COOCTBEHHOI IUIACTMHKe (CTpO-
Me) CAM3UCTOM OOOMOYKM TOJICTOM KUINKMU >KMBOTHBIX
KOHTPOJIBHOJI I'PYIIIBI ¥ ObUI IIPefICTaB/IeH, B OCHOBHOM,
Makpodaramu, MMMEGOLNUTAMM, IUIa3MOLMAAMIY, TaKXKe
¢ubporuramy, ¢ubpobmacTaMu ¥ 903MHOPUIBHBIMU
rpanynonuTamy. KpoBeHOCHbBIE COCYIbI MUKPOLVPKYJIA-
TopHOrO pycna coocrBenHoi mwiactuaku COTK He nme-
M KaKUX-TM60 0COOEHHOCTEN, sI/[pa UX SHIOTETMOLUTOB
ObUIN OKPYI/IBIMI, HOPMOXPOMHBIMI.

B Hamo)XeHUsIX CMM3U Ha TOBEPXHOCTHOM SIUTENNN
C/IMBUCTOI 000IOYKY TOICTON KUILIKYU IPU OKPAaCcKe aKpu-
[VHOBBIM OPAH)XEBBIM BBIAB/IAINCH KaMIMIOOAKTEpPhI
B KonmuecTBe 20-40 MUKPOOHBIX KJIETOK B IO/Ie 3pEHU.
Kpunitoctpupnm He BBISBIIAIICE.
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Ta6muua 1. BiusiHme Kom6achl ¥ K0m6achl, 060raleHHOI TaKTYI030ii, Ha MOPPOYHKIMOHATBHOE COCTOSTHIE CTU3HCTOI 000/10UKY

TOJICTOI KMIIKY Y KpbIc MuHuM Bucrap

Ipynma 1
aTanTanoOHHAg
HopMa (AN)
Ne M (OBK)
e opdomeTpuuecKe mapaMeTpsI MHTAKTHBL-
KOHTPO/b
n=10
M+m
1 TommuHa CIU3MCTO 000TOYKI, MKM 392+106
IoBepxuocTHbrit smmremmit (I13):
2 BpicoTa NOBEPXHOCTHBIX SMUTETNOINTOB, MKM 21,3+2,1
3 boxkanoBupHble 3k30KpuHOLUTHI I13,% 7,3+4,1
4 JInm¢onutsi I19,% 15,0+2,3
5 3JosuHo¢unbHbIe rpanynonuThi I19,% 0,5+0,06
Kumeunbpie xenespr:
6 DInyOuHa KpumnT, MKM 275+24
7 Boicota smurennonutos kpunrt (IK), Mmxm 17,1+2,1
8 boxkanoBupHble 9k30KpuHOLUTHI IK,% 21,3+5,5
9 Tum¢onutsr IK,% 12,3+4,6
10 Muto3ssl B IK,% 0,6 +0,08
KnetouHslit ”HQUIBTPAT CTPOMBI:
11 IIToTHOCTH K/IETOYHOro MH(pUIBTPaTa, KI1/MM* 18933 +940
12 JInmdomure! MHGMWIBTPATA, KI/MM 3957 £159
13 IDrasmomuTeI MHQMIBTPATA, KII/MM> 2600+310
14 Maxkpodaru mHpuIbTpaTa, Ki/mMm> 4576+ 159
15 ®ubpobdIacTsI, Ki/mMm> 3212+ 469
16 ®u6pouuTHI, K11/ MM 3465310
17 So3uHOGMIbHbIE TPAHYTOLUTHI, K1I/MM* 1111 +469
MukpoopraHusMsI
18 Kammuno6akrepuu, (K. B II0/Ie 3pEHIs) (++)
19 Kpunrocnopupguu (/1. B moine 3peHms) 0

Y >KMBOTHBIX 2-J1 IPYIIIBI, IOMYYaBIINX OOIeBUBap-
HBIIT KOpM 1 Kombacy 6e3 00aBOK, IIPOCBET TOJCTO
KMIIKM OCTaBascs GecTOHYAThIM, aHATOTMYHBIM TAaKOBO-
My B MHTAakTHOM KoHTpoine. Tommmuaa COTK rtaxke fo-
CTOBEpPHO He U3MEeH:/IaCh.

OcTtaBanucph OMM3KUMM K aJalTal[IOHHOM HOPMe OC-
HOBHbBbIE ITapaMeTpbl, OTpakalollje COCTOSHUE IOBepX-
HOCTHOTO SIIUTENNA CIU3UCTON 000TOYKI TOICTONM KIUIII-
K — ¢opmMa U pasMepbl ITOBEPXHOCTHBIX KaeM4aTbhIX
SMUTENMOLNTOB, PACIIONIOKEeHNEe U XapaKTep OKpalluBa-
HMA UX Sflep M UUTOIIa3Mbl. BOKaoB1UHbIE 9K30KPUHO-
LATHI IOBEPXHOCTHBIX SIUTENNOLUTOB YMEPEHHO CeKpe-
TUPOBaNM alblMaHIO3UTUBHYIO C/IN3b, COCTOAILIYI0 U3
kucrbix TAT. Biusknum K HopMe ObIIO TaK)Ke IPOIIEHTHOE
cofiep>KaHye MeXX3MNUTEeINAIbHBIX TUMQPOLUTOB U 3031-
HOQWIbHBIX TPAaHY/IOLUTOB B IIOBEPXHOCTHOM 3MUTENINN

(Tabmn. 1).

Ipynma 2
(OBK + xon6aca e
e — (OBK + kom6aca+makrynosa+
a (K) NIeBbIE BOTOKHA)
n=10 n=10
M tm tZ/l Mi m t3/l t3/2
286+ 145 — 274+42,8 — —
2,4
22,9+5,2 — 30,0£3,1 p<0,05 —
6,1+3,2 — 53+1,9 — —
11,4+3,8 — 15,0+ 1,8 — —
0,8 0,8
0,7£0,09 - - p>0,05  p>0,05
199 £41 — 252+35 — —
15,4+2,6 — 16,3+ 1,6 — —
28,4+11,0 — 32,4+18,7 — —
9,2+1,8 — 12,4+4,0 — —
2,9 5,6
0,9+0,1 p<0,01 1,1+0,04 p<0,001 1,96
2,2 1,8 3,5
2320041679 05 16800£671 ;o0 L o001
3,2 28
5638 +486 p<0,01 4855 +261 p<0,01 —
28 2,6
2645+ 360 — 4099+ 416 p<0,01 p<0,05
5,4 3,5
4501 £ 604 — 1719+ 501 p<0,05 p<0,05
2,6 2,5
4779+ 380 p<0,05 3237 +479 — p<0,05
3642 +798 — 2251 +£825 — —
1995+ 701 — 655+ 282 — p>0,05
60-80 > AN 10-20 < AN << K
(+++) p<0,05 p<0,05 p<0,05
0-10 0 0
p<0,05 p<0,05 p<0,05

Kuieunble >xene3sl uMenyu OOBIYHOE PaCIIONIOXKe-
HIe, He BbIABJICHO M3MEeHEeHMI! 3aIllOTHEHHOCTH UX IPOC-
BeTa a/lbLIMaHONO3UTUBHBIM CEKPETOM IO CPaBHEHMIO
¢ KoHTponeM. ITyOMHa KpUIT TakXe CYLIECTBEHHO He
U3MEHA/IACh, XOTs MPOCIeXUBaNach HEKOTOpas TeHMEH-
LU K CHVDKEHUIO 9TOTO IOKasarens. He BBIABIEHO J0-
CTOBEPHDBIX OTKJIOHEHMII IIOKa3aTelell COCTOAHMUA CTOJ-
64aThIX SIUTENMNOLUTOB (BBICOTA KJIETOK, OTCYTCTBUE
naucTpoduuecKnx N3MeHeHmiT, 6a3anbHOe PACIIOIOKeHe
HOPMOXPOMHBIX sifiep, c1aboe okpammBanyue KUcibix [AT
B LIMTOILIa3Me), a TAK)Ke MMPOLIEHTHOTO COfiepyKaHms 6oKa-
JIOBUJTHBIX 9K30KpMHOUNUTOB JK, KOTOpble yMepeHHO ce-
KpeTUPOBA/IM aJIbIIMAHIIO3UTUBHYIO C/113b. CyllleCTBEHHO
BO3pPOC/Ia JINIIb YaCTOTAa MUTO30B B T€PMIHATMBHBIX 30-
Hax SIUTENNUs KUIIEYHDIX JKeles.

basanpHass MemMOpaHa HOBEPXHOCTHOTO 1 JKeTe3u-
CTOTO SMUTENNS B CIMBUCTON 0OOIOYKI TONICTON KUK
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JKMBOTHBIX 3TOJ I'PYIIBI Obl/Ta TOHKOI U VIMeJIa YeTKIe
KOHTYPBI.

B co6crBennoit mactuake COTK kpbic BTopoit rpyt-
IIBI 1107l BIMSHUEM KOPMJICHUS CMeChbI0 OOIIeBMBAaPHOTO
KOpMa 1 KO/Oachl, OTMEYEHO JOCTOBEPHOE BO3pacTaHIMe
IVIOTHOCTY KJIETOYHOTO MHQWIbTpaTa B KOHTpOJIE Ha
22,5% 3a cuet yBenudeHnsA mumpounTos Ha 42,5 % u pu-
6pobmactos Ha 48,8 %. IIpu aTOM B cocTaBe MHUIbTPATa
He OBUIO CYIIeCTBEHHBIX M3MEHEHMII KOIMYeCcTBa IIas-
MOIIITOB, Makpogaros u GpuOpoOLNTOB ¥ MMeNTach JNIIb
He6O/IbIIast TEHJEHINS K YBEINYEHUIO YNC/IA 303UHO-
GIbHBIX TpaHyI0IMTOB. COCY/BI MUKPOIMPKYIATOPHO-
rO pyc/ia COOCTBEHHOI IITACTUHKY CIU3UCTON 00O0TOUYKY
TOJICTOV KMIIKM OBUIM YMEPEHHO HOMTHOKPOBHBI, HO He
pacuupenbl. CTeHKa COCYHOB, TaK e KaK I Afpa SH0Te-
JIMOLIMTOB He UMeNIN KaKUX-11M00 0COOEHHOCTEN.

B HanoXeHMAX CIM3M Ha IOBEPXHOCTHOM 3IIUTe-
MU YBEINYMBAIOCh KOJMMYECTBO KaMIVIOOAKTEpUil [0
60-80 K/IeTOK B 110JI€ 3pEHUA U MOABJLANNCH eAVIHNYHbIE
kpunrocnopupanu (1o 10 K7eTOK B mojIe 3peHus).

B ocHOBHOII (3-i1) TpyIIIe KPBIC, B KOPM KOTOPBIX OblIa
BBeJleHa Kobaca, oboraljeHHas JaKTy/n030i1, Mopdome-
TpUYECKIe TApaMeTPbl HIOBEPXHOCTHOTO U KPUIITA/IbHOTO
smmtemuss COTK B 78 % cnyuaeB Oblm 6/M3KYM K KOHTP-
omo 1 B 90 % cirydaeB OCTOBEPHO HE OTIMYAINCDH OT I10-
KasateJieit Bo 2-it rpymie (Ta6. 1).

IIpocBeT TONCTONM KUIUKM >KMBOTHBIX 3TOV TI'PYIIIbI
uMesn1 00bIuHbIe (pecTOHYATBIe odepTaHus. [loBepXHOCT-
Hble KaeM4aTble SN TeTNOLMTHI IVIVHAPUYIECKOIT GOPMBbI
He VIMe/IV IPU3HAKOB AUCTPO(UN 1 JaXke YBeTMINBAINCDh
10 BbICOTE IpuMepHO Ha 40,8 % 110 CPaBHEHMIO C KOHTP-
o7eM. VIX HOpMOXpOMHBIe sifipa MMeU TUIIMYHOe 6a3ajib-
HOe PacIloNoXKeHe B IIUTOIlIa3Me, C1ab0 OKpallIBaeMoil
a/IbLIMAaHOBBIM CUHMM. BOKanoBMIHbIE 3K30KPMHOIMTHI
KJIETOK IIOBEPXHOCTHOTO SINUTENMNA AKTUBHO IIPOAYLIM-
pOBa/IM A/bIMAHIIO3UTUBHYIO CIM3b, KOTOpass OKpallu-
Bajlach BecbMa MHTeHCUBHO. IIpolieHTHOe copmepikaHMe
nmumdonntos 1D cylecTBEHHO He OT/INYANOCh OT IOKa-
3aresieil B KOHTPOJIE U B I'PYIIINE >KMBOTHBIX, ITO/Ty4YaBIINX
C KOPMOM Kojibacy 6e3 T1aKTy/I03Bbl.

Tpy6uarsie xumeuynsie emespl COTK kpeic 3-it
TPYIIIBI TECHO PACIIONIaraich B COOCTBEHHOI IIACTUH-
ke COTK, ux mpocBeT OB 3allOHEH a/lbI[MAHIIO3U-
tuBHBIM ['Al- comepxkamum cekperom. ImybmHa kpunt
(252+£35 MKM) U BBICOTa KPUIITATbHBIX SIUTETNOLUTOB
(16,3+1,6 MxM) OblIM Ha (HU3MONIOTMYECKOM YPOBHE, CO-
Iiep>kaHue 6OKaTOBUHBIX 9K30KPVHOLNTOB B SINTEINN
KpUIIT cocTaBuiIo 32,4 +18,7 % 1 MyKOLUTHI MHTEHCYBHO
NpOAYUMPOBAIN AAbIMAHIIO3UTUBHYIO C1M3b. YacTo-
Ta MWUTO30B B 3NUTeNUM Kpunt cocraBuiaa 1,1+0,04 %.
903MHOGUIbHbIE TPAHYIOLNUTHl He ObIIM BBIABIEHBI HU
B KPUIITA/IbHOM, HI B ToBepxHOCTHOM snutey COTK.
basampbHas MeMOpaHa IOBEPXHOCTHOTO ¥ >KEI€3UCTOTO
anuTens OblIa TOHKON U MIMeJIa YeTKVe KOHTYPBL.

bonee 3HaumTenbHBIE W3MEHEHMS IIOfi BIMAHUEM
BK/TIOUEHNA B KOPM KO706achl, 060TaleHHO IaKT Y1030,

PasBUBAINCh B KJIETOYHOM VHQUIbTpaTe COOCTBEHHON
IUIACTMHKI C/IU3YUCTON 000/IOYKY TOJICTON KUK,

IIo cpaBHEHMIO C )XMBOTHBIMU 2-J1 TPYIIIbL, IIONTy4aB-
mumy OBP u xonbacy 6e3 m1akTyno3pl, OTMEYEHO JOCTO-
BepHOE CHIJDKEHE IVIOTHOCTY K/IETOYHOro MH(MIbTpara
Ha 38,1 % v pubIMKeHMe STOTO TIOKA3aTeNs K ajalTal-
oHHOIT HopMe. CyllieCTBEHHO M3MEHANOCh COOTHOIIEHe
K1eTok MHunbTpaTa cobctBenHon maactuaku COTK.
CHIDKEHMe ero IUIOTHOCTM IO CPAaBHEHMIO C IIPefbIay-
Hleil IPYIIoOil IPOMCXOAUIO 33 CYET YMEHbIIEHUA KO-
mmn4ecTBa Makpodaros, ¢puOpo6IACTOB 1 TPEXKPATHOTO
YMEHBIIEHNS KOMYeCTBAa 903MHOPUIbHBIX T'PaHY/IOLN-
toB (Ta61. 1). [Ipn aTOM KOMMYecTBO MMMPOLUTOB B KIle-
TOYHOM MHUIbTpaTe ObIIO Ha ypoBHe 4855 + 261 K1/MM?,
a 41CII0 IIa3MOLUITOB BO3POC/IO IPUMEPHO B 1,5 pasa no
CpaBHEHMIO C 1-i1 1 2-J1 Tpynmamu.

ITocne mpyuMeHeHUA KOpMa, 06OTalleHHOTO JIAKTYJIO-
3011, koHTamyuHanua COTK xammmno6akrepusamu Obira
MyHMManbHOI (10-20 MMKPOOHBIX KJIETOK B IOJE 3pe-
HU), @ KPUITOCIIOPUANY He 0OHApYXMUBamuch [16].

O6cyxaenne

[TpoBeneHHble MCCIEROBAHMS IOKA3a/IM, YTO Y KPBIC
nuHuy Buctap BBefieHNe B 001eBUBApHBII KOPM KO16a-
cbl (’KMBOTHOTO KOpPMa) CIIOCOOCTBYET IIOBBILICHNIO aH-
TUT€HHOJI HATPY3KM Ha OPTAHM3M, O YeM CBU/IETETIbCTBYET
yBe/InueHue IIOTHOCTYU KJIETOYHOTO MHQUIbTpaTa CTPO-
MBI CTM3MUCTON 0O0IOYKY TOJICTON KUILIKM 32 CYET COfiep-
KaHus B HeM nuMdoruTtoB u GpubpobmacTos, a TaKkKe
BO3pacTaHye 06CeMEeHEHHOCTY TOJICTON KUIIKY YCTIOBHO
[IATOTeHHBIMM MUKpPOOpraHusMamy (KaMmmnobakTepus-
MU) U IPOCTENINMU (KPUIITOCIIOPUAVSIMMA).

Y KpBIC OIBITHONM TPYIIBI, MOJYyYaBIIMX Kombacy,
00OTallleHHYI0 JIAKTY/IO030i1, MEXTPYIIOBbIe pPa3ININA
[0 CPaBHEHUIO C KOHTPOJIeM (aanTallOHHO HOPMOI1),
OB JOCTOBEPHBIMY 110 27,8 % y4uTbIBaeMbIX MOpdOMe-
TPUIECKUX APAMETPOB COCTOSHUS CTU3UCTON 000TOUKM
To/CcTON Kuiky. OTMe4aoch 3HaYMMOe YBeTndeHe Bbl-
COTBI SIUTEIMOLNTOB IIOBEPXHOCTHOTO SINTE/INsI, BO3pa-
CTaHMe YaCTOThl MUTO30B B SIUTE/INY KPUIT KAIIEIHBIX
xenes (¢ 0,6+£0,08% mo 1,1+0,04 %) u TeHpeHINA K I10-
BBILIEHVIO COZePXKaHMs 60KATOBU/IHBIX 9K30KPMHOLUTOB
(c 21,3+5,5% mo 32,4+18,7 %), Ipu 3TOM MYKOLIUTHI MH-
TEHCUBHO IPOAYLMPOBAIN aIbLIMAHIIO3UTUBHYIO CIN3b.
OTO CBUJETENICTBYET O CTUMY/IMPYIOLIEM BIVSHUU KOJI-
6acpl, 00OralleHHON JIAKTY/I0301, Ha (PYHKIMOHATbHOE
COCTOsIHVIE TTOBEPXHOCTHOTO AMMUTE/INS Y KUIIEYHBIX JKe-
J1e3 CIIM3UCTON 000I0UKI TOJICTOI KUIIKHA.

B cocraBe nmM¢oIIasMOIMTaApHOTO WMHWIbTpATa
COOCTBEHHOII IUTACTUHKM CIIM3YUCTON 00O0TOYKM TOJICTON
KUIIKY TI0J B/IMSHNEM JIaKTY/IO3bl MPOMCXOAMIO Iepe-
pacmpepeneHne KIeTOK, XapaKTepuayoleecs: T0CTOBep-
HBIM yMEHbBIIEHNEeM KOINYeCTBa aHTUTEHIIPE3eHTUPY-
IOLINX KIeTOK — Makpodaros — Ha ¢oHe Bo3pacTaHus
KO/IMYeCcTBa MMMQOINTOB I I/TA3MOLIUTOB I10 CPAaBHEHNIO
C KOHTPOJIEM.
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Konb6aca, ob6orameHHas TaKTyn10301i, Majo BIuANA Ha
MOpP}OPYHKIMOHAIBHOE COCTOSIHVE IIOBEPXHOCTHOTO
SMUTENNs M KUIIEYHBIX )Kele3, — IIpU ee HMpYMEHEeHNN
OTMeYasIach IMIUIb TEHAEHIUA K MOBbIIIEHNI0 MUTOTIYE-
CKOJl aKTMBHOCTM B 3MMUTEINM KPUIT U OTCYTCTBOBAIU
503MHOWIbHBIE TPAHY/IOLNTHI B IOBEPXHOCTHOM SIINTe-
MY CIU3MUCTON 060/104KM ToICTON Kniuku. Hanbonpuie
pasmuumMs MeXAy STUMU TPYHIIAMM Kacaluchb COCTaBa
k1etouHoro nHpmibrpara crpombl COTK.

JlakTynosa B cocTaBe CMeIIaHHOTO (0OIIeBMBapHOTO
U >KMBOTHOTO) KOPMa MHAYLIMPOBAJIA JOCTOBEPHOE CHIU-
KEHMe KJIETOYHOJ IUIOTHOCTM WHQUIbTpaTa CTPOMBI
C/IMBUCTOI 000/IOYKY TOJICTOV KVIIIKY 33 CYET 3HAYNUTe/Ib-
HOTO CHIVDKEHUS COflep)KaHmsi B HeM Makpodaros, pubpo-
6/1aCTOB 1 903MHO(UIOB 10 CPAaBHEHUIO C TAKOBBIMY IIPK
npuMeHeHUM Kombacol 6e3 makTynossl. KommuectBo ma-
Kpodaros 66110 B 2,6-2,67 pas3a HIDKe, 4eM BO 2-J1 TpyIIIe
1 B KoHTpore. OTMeueHa TaKKe BbIPKEHHAsA TeHAEeHINA
K CHIDKEHUIO YMCIA 903MHOQPWIbHBIX I'PaHYIOLUTOB —
B KJIETOYHOM MHQWIbTPaTe UX BBIAB/IANIOCH IOYTU BTPOE
MEHbIIIE, 9YeM BO 2-if rpymIe. ITO MOXET CIYy>KUTh ITOKa-
3aTesieM YMEHbBIIeH)sI aHTUT€HHOIl Harpy3Ku, HOCTOSHHO
CYILLIeCTBYIOLIEN TIPY MCIIONb30BAHUY KaK OOII[eBMBaPHO-
r0o KOpPMa, TaK 1 IIpY BBEJICHUM B €I0 COCTaB He (PU3NO0JIO-
TUYHBIX JUIS1 KPBIC IIPOAYKTOB KMBOTHOTO IIPOMCXOXKe-
HuA (Kombachl).

CHIDKEHVIO aHTUTEHHON HAarpy3Ky Ipy f06aBIeHNUN
B COCTaB KOpMa KO/I6achl, 0OOTralleHHOI IaKTYI030i1,
CIIOCOOCTBYeT TaK)Ke MeHbIIas KOHTAaMMHALMA CINU3MU-
CTOJ O0OJIOYKM TOJICTOM KMIIKY KaMIVWIOOAKTepUAMMU
U KpunrocnopuayAMu. JIaKTynosa yaydlraeT WX 37u-
MUHALMIO 13 KUIIEYHNKa O1arofaps CTUMYIMPYIOIIeMY
B/IVSHUIO HA POCT U pa3MHOXeHMe 61dumo- 1 makTobak-
TEepUIl — BAKHENIINX NIPENCTABUTENEN HOPMAIbHO KM-
IEYHOI MUKPOQIOPHI, OTBETCTBEHHBIX 3a obecredeHie
KOJIOHM3AIVIOHHON Pe3MCTEHTHOCTI CIM3UCTOI 060/104-
K TOJICTOV KMIIKM ¥ OOTafalolX aHTarOHMCTUYEeCKO
aKTMBHOCTBIO B OTHOIIEHM) MHOTVX YCTIOBHO ITaTOTE€H-
HBIX MUKPOOPTaHU3MOB.

B xreToyHOM MHQWIBTpaTe CTPOMBI CIUSNUCTON 000-
JIOYKM TOJICTONM KUIIKM KMBOTHBIX 3-J1 TPYIIIbI IPMMEPHO
B 1,5 pasa BO3pacTazio KOMMYECTBO I/Ia3MOLUTOB 110 CPaB-
HEHMIO KaK C TPYIIION >KMBOTHBIX, IOTyYaBIINX KOIOACcy
6e3 JIaKTy/I03bI, TaK ¥ C KOHTpOjIeM. Takas Ita3MolTapHas
peakmys Ha poHe CHIDKEHNA aHTUTEHHOI HaTPy3KI CBUTe-

Introduction

Studies in our country and abroad have shown that,
food is a source of natural food components, which have
not only nutritional value, but also regulate numerous
functions and reactions of the body.

It is known that, many diseases in humans are associ-
ated with the violation of normal intestinal microflora,
which necessitates research on the development of thera-
peutic and preventive food, restoring it.

TeIbCTBYET O CTUMY/LALINY K/IeTOYHBIX (PaKTOPOB MECTHOTO
MMMYHUTETA CIU3VUCTON 0OOTIOYKM TONICTO KUK

Ha ocHOBaHMM pe3y/lbTaTOB MCC/IENOBAHUI BIVIAHUA
IMINEBbIX CBEKIOBUYHBIX BOJIOKOH U JIAKTY/IO3BI, COZleP-
JKALIMXCA B PalVIOHe KPbIC B TOJICTOM M TOHKOM KMIIIeY-
HIKe 3aUKCUPOBAHO Ha MOPATOK OOJblee KOMMIEeCTBO
6ndumo- 1 maKTo6aKTEpPNil B CPABHEHNNU C KOHTPOIBHOII
Tpynmnoi >XMBOTHBIX. OHOBPEMEHHO YCTaHOBJIEHO, YTO
B TOJICTOM KMIIEYHMKE Y >KMBOTHBIX ITOTyYaBIINX SKCIIe-
PUMEHTA/IbHYIO KOI06Acy Ha MOPSAJIOK BBIIIE KOTNYECTBO
JTAKTOOAKTEePUIL.

BriBoabr

Ha ocHoBaHumu Mop¢poMeTpudecKux, TMcCTOXUMuYe-
CKMX U GaKTepPMOCKONMYECKNX VCCIeOBAHNII YCTAaHOB-
JIEHO BIMSHMS OOIIEeBMBAPHOTO KOpMa C [0OaBIeHMEM
BapeHOIt Kombachl 6e3 M00aBOK M COflep>KaHMeM CBe-
K/IOBMYHBIX IMIIEBBIX BOJIOKOH M JIAKTY/IO3BI Ha MOp-
¢$bodyHKIMOHAIPHOE COCTOSIHME CIM3UCTON 000/I0YKK
TOJICTOTO KMIIEYHMKA KPBIC [TOKA3aIN, YTO BK/IIOUEHIE
B OOIEeBMBAPHBII KOPM KOJI0OAchl MHAYLUpPYeT Ilepe-
CTPOJIKY cOCTaBa K/IeTOYHOro MHpuIbTpara cOOCTBEH-
HOI IUTACTUHKY C/IM3MCTOM OOONTOYKM TOJICTOM KUIIKI,
4TO CBMJETETbCTBYET O BO3PACTAHUM AHTUTEHHOI Ha-
TPY3KJ) Ha OPTaHM3M KPBIC 1 CIIOCOOCTBYeT KOHTaMIHA-
VY KUIIeYHVKAa KaMIMIoOaKTepaMy ¥ KPUITOCIIOPU-
IUSIMIL.

[TonyueHHBIe B XOfje IKCIIEPUMEHTA/IbHBIX VICCTIEfIOBA-
HUJI TaHHbIE CBUIETE/IbCTBYIOT, YTO B IPYIIIIE >KMBOTHBIX
HO/YYaBIINX OOIIEeBUBAPHDI KOPM, BK/IIOYAIOLINII Ba-
peHyI0 Konbacy ¢ NuIeBbIMU BOJIOKHAMY U JIAKTY/IO301
B TOJICTOM ¥ TOHKOM KHIIEYHMKe 3aUKCUPOBAHO 6OMIb-
me OudumobakTepmii, 4eM B TIPYIIAX OIBITHBIX KpPbIC
HO/TYYaBIINX OOI[eBMBAPHBIN PALIVIOH U KOPM C BapeHOI
Kor6acoit 6e3 1o6aBok. O HOBPEMEHHO YCTAaHOBJIEHO, YTO
B TOJICTOM KMIIEYHUKE Y )KMBOTHBIX ITOTTy4aBIINX JKCIIe-
PUMEHTAIBHYIO KOTI0ACy KOMYEeCTBO TaKTOOAKTepuit Ha
HOPAJOK BBIIIE B APYTYX IPYIIIaX.

Ha ocHOBaHMY MONTy4eHHBIX JaHHBIX MOXKHO Cle/aTh
3aK/II0YeHNe, YTO CBEKJIOBUYHbIE MNIEBble BOJIOKHA
M JIaKTYZI03a OKAa3bIBAIOT KOpPperupympouiee BO3JENCT-
BUe Ha MUKPOOMOILIEHO3 TOJCTOrO KUIIEYHMKA KPBbIC,
YTO JJaeT OCHOBaHMe PEKOMEHJ0BATb X K IIPYMEHEHIIO
B MSICHBIX IPOAYKTAX C IPOIUIaKTIIECKOIl HallpaB/IeH-
HOCTBIO.

The most perspective direction of this problem solution
is the creation of functional products, which include food
fibers (FF) and other elements, belonging to the category of
functional nutrition [1,2]. The lack of food fibers in prod-
ucts brings to the decreasing of the human body resistance
to the environment, the deterioration in the metabolism
of carbohydrates in the gastrointestinal tract, the develop-
ment of cancer, and the decreasing of the cardiovascular
work and digestive systems [3].
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There are necessary substances for stabilizing of the
normal intestinal microflora, with bifidogenic action,
which provide the microflora by a source of carbon and
energy [4]. As a bifidogenic material, in our country, lactu-
lose received the greatest distribution [5]. Lactulose was
the first, artificially produced compound, introduced into
wide practice as a bifidogenic factor.

Last years in the publications appeared the informa-
tion about certain relationships in the intestine between
plant fibers and microflora [6]. It was shown, in performed
researches, that food fiber and lactulose do not alter the
organoleptics of products, but at the same time give them
positive properties characteristic of these ingredients [7].

However there is no information about the influence
of meat products containing food fibers and lactulose on
the morphofunctional state of the intestinal mucosa in the
available publications.

Taking into account these circumstances, there were
performed researches conducted on the use of beet fibers
and lactulose in the formulation of boiled sausage for re-
storing the beneficial microflora of the colon of experi-
mental animals.

The aim of this work were comparative morphometric,
histochemical and bacterioscopic researches of the boiled
sausage effect without additives and sausage enriched with
food fibers and lactulose on the morphofunctional state of
the mucous membrane of the large intestine of rats.

Materials and methods

The researches were performed with a domestic concen-
trate of clarified food beet fibers on the base of sugar beet
and lactulose syrup «Laktusan» synthesized from lactose
special for the food industry of JSC «Felicata» (Moscow).

As an object of the study was chosen boiled sausage
«Diabetic». Initially experimentally was fixed the number of
injected hydrated 1: 5 beet fibers in the amount of 10 % to the
mass of mince and lactulose in the amount of 640 mg/kg of
mince in the formulation of sausages with aim to preserve
the traditional organoleptic properties of the product [8].

Morphological and bacterioscopic researches were
performed on laboratory rats of the Wistar line weighing
180+10.0 g.

The animals were divided into groups (each group
had 10 rats) depending on the nature of feeding: group
1-General food (GF) — intact control, group 2 — GF and
sausage without additives in the ratio 1:1-control (K) and
group 3 — GF and sausage in the ratio 1:1, containing lact-
ulose and food fibers. There were included in GF wheat,
sunflower seeds, millet, barley flakes, corn flakes, oatmeal,
barley, flattened peas, peanuts, carob fruits, popcorn. The
daily requirement for feed for adult rats is 30-32 g. The
calculation of the minimum consumption of sausage for
therapeutic effect for rats was 13 g of sausage per 100 g of
body weight per day [9.10].

The animals received the indicated feed on the back-
ground of the usual water regime every day, during 21 day.
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24 hours after the last feeding, rats were removed from the
experiment by the decapitation, distal portions of the co-
lon were extracted, the biomaterial was immediately fixed
in 10 % neutral formalin solution and poured into the wax
by conventional method [11].

The research was performed on dewaxed slices
5-7 mcm thick, made on a rotary microtome painted with:
alcyan blue, Erlich hematoxylin and eosin — for histologi-
cal, histochemical and morphometric research; acridine
orange — for bacterioscopic detection of campylobacters;
basic fuchsine by ZIEHL-NEELSEN- for the detection of
cryptosporidia [12,13].

The microstructural study of drugs and their photogra-
phy was performed on a light microscope «Jenaval» (Ger-
many) connected with computer system of image analysis
«VedeTesE» using the software «Morpho — 4,0» [11].

To obtain more objective morphological study of the
mucous membrane of the colon (MMC) conducted the
morphometric assessment of epithelial layer and lamina
propria of the mucous membrane of the colon by 18 pa-
rameters conventional techniques in the PNYL laboratory
of medical Cytology Russian medical Academy of post-
graduate education of the Ministry of Health of the Rus-
sian Federation with the direct participation of the head
of laboratory, MD, Professor E.G. Shcherbakova and MD
1.T. Shcherbakov [14,15].

The results were processed by standard methods of
variation statistics with the definition of average arithmetic
(M), the deviations from the average arithmetic mean (m),
significance coeflicient of differences () with the definition
of a credible interval p. the Differences of the indicators
were considered to be significant with £>2 (p>0,05).

Results

Before starting the experiment were conducted the ex-
ternal examination of the animals. The safety of all animals
was complete (100 %) during the whole period of the ex-
periment. During the performing of the research chronic
toxicity all feed mixtures were prepared «ex tempore».
During the experiment were analyzed the behavioral reac-
tions of rats, their appearance, and also the body weight
and its average daily gain. During the whole experiment no
differences in behavioral reactions were observed in con-
trol and experimental animals.

Histological studies of the material from the rats of the
Ist group, which had been receiving GE showed that the
state of the colon did not differ from the physiological norm.
The lumen of the colon had a scalloped shape. The thickness
of the mucous membrane of the colon is given in (Table 1).

In 2™ group of animals, receiving General Food and
sausage in the ratio 1: 1, the lumen of the colon remained
scalloped, similar to that in intact control. The thickness
of the mucous membrane of the colon (MMC) is also not
significantly changed.

In the superimpositions of mucus on the surface of epi-
thelium of the mucous membrane of the colon (MMC) by
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Table 1. The effect of sausages and sausages, enriched with lactulose, on the morphofunctional state of the mucous membrane of the
colon of rats Wistar line

Group 1
adaptive norm
(AN) LRI 2 Group 3
(GF+ sausage)
. Moroh X (GF) (K) (GF+ sausage + lactulose)
o orphometric parameters (hefitiad: n=10
n=10
control
n=10
Mtm Mtm t, M+m t, t,
1 The thick-ness of the mucous membrane, pum 392+106 286+ 145 — 274+42,8 — —
Surface epithelium (PE):
2 The height of surface epithelial cells, pym 21,3+2,1 22,9+52 — 30,0+3,1 o 364 05 —
3 Goblet ekzokrinn PE,% 7,3+4,1 6,1+3,2 — 53+1,9 — —
4 Lymphocytes PE,% 15,0+£2,3 11,4+3,8 — 15,0+1,8 — —
. . 0,8 0,8
0, — —
5 Eosinophilic granulocytes PE,% 0,5+0,06 0,7 £0,09 p>0,05 p>0,05
Intestinal glands:
6 Crypt depth, um 275+24 199 +41 — 252+35 — —
7 Height of the epithelial cells of the crypts (EK), pum 17,1+£2,1 15,4+2,6 — 16,3+1,6 — —
8 Goblet ekzokrinn EK,% 21,3+5,5 28,4+11,0 — 32,4+18,7 — —
9 Lymphocytes EK,% 12,3+4,6 9,2+1,8 — 12,4+4,0 — —
. 2,9 5,6
0,
10 Mitosis in EK,% 0,6 £0,08 0,9+0,1 p<0,01 1,1£0,04 p<0,001 1,96
Cell infiltration of the stroma:
2,2 1,8 3,5
. . L . 2 bl bl b
11 The density of cell infil-tration, cI/mm 18933+940 23200+ 1679 p<0,05 16800+ 671 p<0,001 p<0,001
3,2 2,9
. 0 2 > ) _
12 Lymphocytes infiltration, cI/mm 3957 +£159 5638 + 486 p<0,01 4855 +261 p<0,01
13 Plasma cells infiltration, cI/mm? 2600+310 2645 + 360 — 4099 +416 2 2,6
p<0,01 p<0,05
5,4 3,5
. . 2 _ bl >
14 Macrophages infiltration, cI/mm 4576 159 4501 =604 1719+501 p<0,05 p<0,05
2,6 2,5
. 2 ) _ >
15 Fibroblasts, cl/mm: 3212+469 4779 + 380 p<0,05 3237 +479 p<0,05
16 Fibroblasts, cI/mm? 3465+ 310 3642+ 798 — 2251+ 825 — —
17 Eosinophilic granulocytes, cI/mm? 1111 +469 1995 +701 — 655+282 — p>0,05
Microorganisms
. . 60-80 > AN < AN << K
18 Campylobacter, (clin field of view) (++) (+++) p<0,05 10-20 p<0,05 p<0,05
19 Cryptosporidiums, (cl in field of view) 0 0-10 0 0
’ p<0,05 p<0,05 p<0,05

acridine orange colouring were detected campylobacteria in
the amount of 20-40 microbial cells in the field of vision.

Surface edematous epithelial cells had a cylindrical
shape, there were no signs of dystrophy. Normochromic
nuclei of these cells are basally located in the cytoplasm,
acid glycosaminoglycans (GAG) poorly stained with alcy-
an by blue. Superficial epithelial cells (PE) presents a goblet
ekzokrins (mucosal) that were in a state of moderate secre-
tory activity, and the sour GAG in their cytoplasm stained
very intensively. interepithelial lymphocytes (PE lym-
phocytes) were also found in the surface epithelium, the
amount of which was 15.0+2.3%, and a certain amount
(0.5%0.96 %) of eosinophilic granulocytes.

Intestinal glands of the control group of animals had
a tubular shape and closely adjoined to each other in the
thickness of the mucous membrane of the colon; their
length averaged 275 mkm. The lumen of almost all intesti-
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nal glands was filled allenopithecus secret, containing sul-
foacids, related to glycosaminoglycan.

The columnar epithelial cells of the crypts of intestinal
glands (epithelial cells of crypts — EC) had no degenera-
tive changes. In the cytoplasm of these cells normochromic
nucleus had a typical basal arrangement, acid glycosami-
noglycans (GAG) poorly stained with alcyan by blue. Gob-
let ekzokrinn EK constituted 21.3 +5.5 % among the epithe-
lial cells crypts and moderately secreted mucus, intensely
painted by blue altianalis. The content of interepithelial
lymphocytes in the epithelial formation of the intestinal
glands (lymphocytes EK) was 12.3+4.6 %. The frequency
of mitosis in the epithelium of the intestinal glands (mito-
sis in the EC) was 0.6 £0.08 %.

The basal membrane of the superficial epithelium and in-
testinal glands was thin, with indistinct borders; acid glycos-
aminoglycans (GAG) poorly painted with alcyan by blue in it.
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In Table 1 shows the density of the cellular infiltrate
in the lamina propria (stroma) of the animals mucosa of
the colon of the control group was represented mainly by
macrophages, lymphocytes, plasmocytoma also fibrocytes,
fibroblasts and eosinophilic granulocytes. The blood ves-
sels of the microvasculature lamina propria the mucous
membrane of the colon (MMC) did not have any features,
the nucleus of the endothelial cells were rounded, normo-
chromic.

In mucus overlays on the superficial epithelium of the
colon mucosa during the painting acridine by orange were
detected campylobacters in the amount of 20-40 microbi-
al cells in the field of vision. Cryptostegia was not detected.

In animals of the 2nd group, which received General
Food and sausage without additives, the lumen of the colon
remained scalloped, similar to that in intact control. The
thickness of the mucous membrane of the colon (MMC) is
also not significantly changed.

The main parameters reflecting the state of the super-
ficial epithelium of the colon mucosa remained close to
the adaptive norm — the shape and size of the superficial
edematous epithelial cells, the location and nature of the
staining of their nuclei and cytoplasm. Goblet ekzokrinn
surface epithelial cells were moderately secreted allopathi-
cally mucilage, composed from acid glycosaminoglycans
(GAG). Close to norm was also the percentage of interepi-
thelial lymphocytes and eosinophilic granulocytes in the
superficial epithelium (Table 1).

Intestinal glands had the usual location, there were
no changes revealed in the occupancy of the lumen al-
lenopithecus secret in compare with control. The depth
of crypts also did not change significantly, although there
was some tendency of this indicator decrease. There were
no significant deviations in the state of columnar epithelial
indicators of cells (the height of the cells, the absence of
degenerative changes, basal location normochromic nu-
cleus, weak staining of acid glycosaminoglycans (GAG) in
the cytoplasm) and the percentage of goblet ekzokrinn EK,
which were moderately secreted the allopathicall mucus.
The frequency of mitosis significantly increased in germ
zones of the epithelium of intestinal glands.

The basal membrane of the superficial and glandular
epithelium in the animals mucous membrane of the colon
of this group was thin and had clear contours.

In the lamina propria of the mucous membrane of the
colon (MMC) rats of the second group is influenced by
feeding a mixture of General Food and sausage, showed a
significant increase of density of the cellular infiltrate in the
control on 22.5% because of increase of lymphocytes for
42.5% and fibroblasts on 48,8 %. At the same time, there
were no significant changes in the number of plasmocytes,
macrophages and fibroblasts in the infiltration composi-
tion and there was only a slight tendency to the number
of eosinophilic granulocytes increasing. The vessels of the
microcirculatory bed of the own plate of the mucous mem-
brane of the colon were moderately full-blooded, but not
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expanded. Wall vessels, as well as the nucleus of the endo-
thelial cells did not have any specifics.

In mucus overlays on the superficial epithelium the
number of campylobacteria increased to 60-80 cells in the
field of vision and appeared single cryptosporidia (up to
10 cells in the field of vision).

In the main (3rd) group of rats, in whose feed sausage
enriched with lactulose was introduced, morphometric pa-
rameters of surface and cryptal epithelium of the mucous
membrane of the colon (MMC) in 78 % of cases were close
to control and in 90 % of cases did not differ significantly
from those in the 2nd group (Table 1).

The lumen of the colon of this animals group had
normal scalloped shape. Surface edema epithelial cells of
cylindrical shape had no signs of dystrophy and even in-
creased in height on 40.8 % compared to the control. They
normochromic nucleus had typical basal location in the
cytoplasm, poorly painted altianalis by blue. The goblet
ekzokrinn cells of the surface epithelium actively produced
allopathically mucus, which stained very intensively. The
percentage of lymphocytes PE did not differ significantly
from the control group and group of animals, treated with
sausage without lactulose in feed.

Tubular intestinal glands of the mucous membrane
of the colon (MMC) rats of the 3rd group were closely
located in the lamina propria of the mucous membrane
of the colon (MMC), their lumen was filled allopathi-
cally glycosaminoglycans (GAG) secret containing. The
depth of the crypts (252+35 pum) and height kripalini
epithelial cells (16.3+1.6 um) were at the physiological
level, the content of the goblet ekzokrinn in the epithe-
lium crypts was 32.4+18.7 % and the mucosals were in-
tensively produced allopathically mucus. The frequen-
cy of mitosis in the epithelium crypts was 1.1+0.04 %.
Eosinophilic granulocytes were not detected neither in
the cryptal no in the surface of the mucous membrane of
the colon (MMC epithelium. The basal membrane of the
superficial and glandular epithelium was thin and had
clear contours.

More significant changes under the influence of forage
inclusion of the sausages in the food, enriched with lactu-
lose, developed in the cellular infiltrate lamina propria of
the mucosa of the colon.

In compare with the animals of the 2nd group, receiv-
ing GF and sausage without lactulose, there was a signifi-
cant decrease in the density of cellular infiltration on 38.1%
and the approximation of this indicator to the adaptive
norm. Significantly changed the ratio of cell infiltration of
the lamina propria of the mucous membrane of the colon
(MMC). The decrease in its density compared to the previ-
ous group was due to a decrease in the number of macro-
phages, fibroblasts and triple reduction in the number of
eosinophilic granulocytes (Table 1). The number of lym-
phocytes in the cellular infiltration was 4855+ 261 cl/mm?,
and the number of plasma cells increased near in 1.5 times
compare with the Ist and 2nd groups.
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After application of the food, enriched with lactulose, con-
tamination of the mucous membrane of the colon (MMC)
with campylobacteria was minimal (10-20 microbial cells in
the field of vision), and cryptosporidia was not detected [16].

Discussion

Performed researches have shown that in rats of the
Wistar line, the introduction of sausage (animal feed) into
the General food helps to increase the antigenic load on
the body, as evidenced by the increase in the density of
cellular infiltration of the stroma of the colon mucosa due
to the content of lymphocytes and fibroblasts in it, as well
as the increase in colon contamination by conditionally
pathogenic microorganisms (campylobacteria) and proto-
zoa (cryptosporidia).

In rats of the experimental group, which received sausage,
enriched with lactulose, intergroup differences in compari-
son with control (adaptive norm) were reliable on 27.8 % of
the considered morphometric parameters of a condition of
a mucous membrane of a colon. Were observed a significant
increase in the height of epithelial cells of the surface epithe-
lium, increase in the frequency of mitoses in the epithelium
of the crypts of intestinal glands (0.6 +£0.08 % to 1.1+ 0.04 %)
and a trend to increasing of the content of goblet associacion
(from 21.3+£5.5% to 32.4+18.7 %), while the mucosals were
intensively produced allopathically mucus. This indicates
the stimulating effect of sausage, enriched with lactulose, on
the functional state of the superficial epithelium and intesti-
nal glands of the colon mucosa.

Composed of lymphoplasmacytic infiltration of the
lamina propria of the mucous membrane of the colon un-
der the influence of lactulose has been a redistribution of
cells, characterized by reliable reduction of the number of
antigenpresenting cells — macrophages — in the context
of increasing the number of lymphocytes and plasma cells
in comparison with control.

Sausage, enriched with lactulose, had little effect on
the morphofunctional state of the superficial epithelium
and intestinal glands — when it was used, there was only
a tendency of mitotic activity increase in the epithelium of
crypts and there were no eosinophilic granulocytes in the
superficial epithelium of the colon mucosa. The greatest
differences between these groups affected the composition
of the cellular infiltrate of the stroma of the mucous mem-
brane of the colon (MMC).

Lactulose in the mixed (General food and animal) feed
induced a significant decrease in the cellular density of
stromal infiltration of the colon mucosa due to a signifi-
cant decrease in the content of macrophages, fibroblasts
and eosinophils in compare with those in the application
of sausage without lactulose. The number of macrophages
was in 2.6-2.67 times lower than in the 2nd group and in
the control. Also was marked the tendency of the number
of eosinophilic granulocytes decrease — in cellular infil-
tration they were revealed almost three times less than in
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the 2nd group. It can serve as an indicator of reduction of
antigenic load, ever-present when used as General Food,
and the introduction of the physiological for rats of animal
origin products (sausage).

Reduction of antigenic load added to the feed of sausage,
enriched with lactulose, also contributes the less contamina-
tion of the mucous membrane of the colon by campylobac-
teria and Cryptosporidium. Lactulose improves their elimi-
nation from the intestine due to the stimulating effect on the
growth and reproduction of bifido and lactobacteria — the
most important representatives of normal intestinal micro-
flora responsible for providing colonization resistance of
the large intestine mucosa and having antagonistic activity
against many conditionally pathogenic microorganisms.

The number of plasma cells increased in cell infiltrate
of the stroma of the mucous membrane of the colon of the
animals of the 3rd group in 1.5 times compared with animal
group that received a sausage without lactulose, as with the
control. Such plasmocytic reaction against the background
of reduced antigenic load indicates stimulation of cell fac-
tors of local immunity of the colon mucosa.

Based on the performed researches of influence of food
beet fibres and lactulose, contained in the food of the rats
in the large and small intestines are fixed to the high level
of bifido and lactobacteria in comparison with the control
group of animals. Same time was found, that in the large
intestine the number of lactobacilli was much higher in
animals receiving experimental sausage.

Conclusions

Based on the morphometric, histochemical and bacte-
rioscopic studies, the influence of the General food with
the addition of boiled sausage without additives and the
content of beet fiber and lactulose on the morphological
and functional state of the mucous membrane of the large
intestine of rats showed that the inclusion of sausage in the
General Food induces the restructuring of the cell infil-
tration of the own plate of the mucous membrane of the
colon, this indicates the increase in antigenic load on the
body of rats and promotes intestinal contamination with
campylobacters and cryptosporides.

The data obtained in the course of experimental stud-
ies indicate that in the group of animals receiving General
Food, including boiled sausage with dietary fibers and
lactulose in the large and small intestine, more bifidobac-
teria was recorded, than in the groups of experienced rats
receiving General Food diet and food with boiled sausage
without additives. Same time was found that in the large
intestine the number of lactobacteria in animals receiving
experimental sausage was much higher in other groups.

Based on obtained datas can conclude that the food
beet fibers and lactulose exert a corrective influence on the
microbiocenosis of the large intestine of rats, which gives
reason to recommend them for using in meat products
with preventive orientation.
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