bionoris tBapus, 2016, T. 18, Ne 1

VIK 619:611:018:619:615.3

I'CTOJIOI'TYHA, I'ICTOXIMIYHA XAPAKTEPUCTHUKA
TA MOP®OMETPHUYHI I MIKPOBIOJIOT'TYHI ITIOKA3ZHUKHU CJIINUX KUIIOK
KYPEN-EPOIJIEPIB 3A 3TOJJOBYBAHHSI KOPMIB 3 PI3HUM BMICTOM ITPOBIOTHKIB
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Y emammi nooani pesynemamu 2icmonoziunHux, 2icmoxiMivHux ma MopghomempuyHux 00CIiONCeHb Clu-
30601 00010HKU CINUX KUWLOK KYypel-Opotinepis, akum 42 006u nocnine 320008y8anu KOMOIKOPM 3 PI3HUM 8Mic-
mom npobiomuunux npenapamis. « Probion fortey 6 003i 1 2/ke, 0,5 2/ke ma «Bio Plus 2B» 6 003i 0,4 2/xe. Taxooic
BUBYEHO KIbKICHUL MIKPOOHUL CKAAO 8Micmy CinuX KUwoK Ha 42 000y docnidy. Ha 15, 30 i 42 0obu docnidy no
10 kypuam 3 KOHCHOI 2pynu 6UBOOUNU 3 EKCNEPUMEHTNY, NPOBOOUNU POIMUH T BIOOUPATU WMAMOYKY CTINUX KU-
wiok, Axi Qixcysanu 'y 10 % pozuuni netimpanvrozo popmaniny, piouni Kapuya 3 nooansuioro 3a1uekoro y napa-
Gin. Bueomosnanu cicmospizu i papoysanu eemamorcuiin-eozurnom, 3a Cmiomenom,; 3a Max-Manycom.

3acmocysanns 3 Kopmom npobiomuKie y pisHux 003ax Kypuamam-6poinepam y npoyeci pocmy ma po3-
BUMKY CHPUALO NOKPAUWEHHIO MOPDODYHKYIOHANLHO2O CMAHY KUWOK. V cu308ill 00010HYi CINUX KUMOK K)-
peti I, 11, i Il docnionux epyn na 42 000y eucoma 60pcurok gipociono spocmana na 229,9 mxm, 179,08 mxm ma
215,5 mxm, enubuna xpunm — Ha 45,02 mxm, 23,7 mxm i 36,9 mrm 8i0nogioHo. Biosnauanocs nocuneHHs iMyH-
HO20 O6ap’€py Cinux KUWOK, sIKe 8UPA3ULOCH AKIMUSHUM 3ACENEeHHAM NIMPOyumamu 1iM@amuinux 6y3uKis,
BIOHOCHUM 30i1bULeHHAM KIIbKOCTI Ma 8enuyUunY AiMOIOHUX cmMPYKMYp Y 81ACHIN NAACMUHYI CIU3080i 000-
JOHKU. BoOHOUac 8usaeieHo 8IOHOCHe 30inblUeHHs 00 €My Ma KiTbKOCMI KeTUXOno0iOHUX KAIMUH 80PCUHOK
CAIRUX KUWOK nmuyi 00CTIOHUX 2pyn ma 30a2a4ents ix yumoniazmu eHiKo3aMIHO2IIKaHAMU | HeUmpalbHUMU
MYKOROAICAXapuoamu, wjo Cnpusiio YymeopeHH0 MACUgHoi ciusucmoi OionaieKu, Aka 6Kpusala CminKu enime-
JANbHUX KIIMUH, 3aN08HI08ANA NPOCMIP MIdHC 80PCUHKAMU | OY1a NOMYNCHUM OAP '€POM 8i0 NPOHUKHEHHS
namoeeHHoi ma ymoeno namozennoi mikpoghnopu. ¥ emicmi cainux kuwox xypeu I, Il, Il epyn nopiensano
3 KOHMPOAEM 6CTNAHOBIEHO 30inbUIeH A MIKpoopeaHizmie pody Lactobacillus — na 15,3 %, 14 % i 10,7 % ma
3MeHweHHs Kinbkocmi Mikpoopeanizmie pody E. coli — na 22,9 %, 20,3 % 16,5 % eionosiono Mixpoopzaniz-
mig pooy Salmonella, Campilobacter ma CI. perfingens na 42 000y 3acmocysants npodiomuyHux npenapamis
Y CINUX KUWKAX Kypeu 00CIiOHUX SPYN He GUABTEHO.

Kmouogi ciosa: KYPU-EPOMJIEPU, [TPOBIOTHUYHI ITPEITAPATH, CJIITIA KUILKA,
BOPCHUHKMU, KPUIITU, KEJIMXOIIOAIGHI KIIITUHU, MOPOOMETPIA, 'TCTOCTPYKTVYPA,
TICTOXIMIS, MIKPOBHUI CKJIA]T

HISTOLOGICAL, HISTOCHEMICAL, MORPHOMETRIC
AND MICROBIOLOGICAL INDICATORS OF CECUM
IN BROILERS FED WITH DIFFERENT CONTENTS OF PROBIOTICS
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The article displays the results of histological, histochemical and morphometric studies of cecum mucosa
in broilers which were fed for 42 days with a row feed with different content of probiotic preparations — “Probion
forte” in a dose of 1 g/kg, 0.5 g/kg and “Bio Plus 2B at a dose of 0.4 g / kg. However, the quantitative microbial
composition of cecum contents was investigated at the 42" day of experiment. At the 15", 30" and 42" day
of the experiment 10 chickens from each group were taken out of the experiment. After the autopsy the pieces
of cecum were selected and fixed in 10 % neutral formalin solution by liquid Carnoy and then filled in paraffin.
Histological sections were produced and stained with hematoxylin-eosin, by Stidman, by McManus.
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The use of food probiotics in different doses in broiler chickens during their growth and development
contributed to the improvement of functional state of the intestines. In the cecum mucosa of chickens of I, 11,
and III research groups at 42" day villus height significantly increased to 229.9 mm, 179.08 mm, 215.5 mm and
crypt depth — to 45.02 mm, 23.7 mm, 36.9 mm, respectively. The strengthening of the immune barrier of cecum
was noted which was reflected in the active population of lymphocytes of the lymph nodes, the relative increase
in the number and size of lymphoid structures in the lamina propria of the mucosa. However, the relative in-
crease of volume and number of goblet cells of the villi cecum of poultry research groups and enriching their
cytoplasm with neutral glycosaminoglycans and mucopolysaccharides was detected. This contributed to mas-
sive mucous biofilm covering the walls of epithelial cells and filling the space between the fibers which was a
powerful barrier for penetration of pathogenic and conditionally pathogenic microflora. In the cecum contents
in chickens of I, II, 1lI group an increase of microbial genus Lactobacillus (15.3 %, 14. 0 %, 10.7 %) and re-
ducing the number of microorganisms sort E. coli — (22.9% 20 3% 16.5 % respectively) was found compared
to control. At the 42" day of usage of probiotics the microorganisms of genus Salmonella, Campilobacter and
Cl. Perfingens were not found.

Keywords: CHICKEN-BROILERS, PROBIOTIC PREPARATIONS, CECUM, VILLI, CRYPTS,
GOBLET CELL, MORFOMETRY, HISTOSTRUCTURE, HISTOCHEMISTRY, MIRCROBIAL COM-
POSITION

I'NMCTOJIOI'MYECKASA, THICTOXUMHNYECKASA XAPAKTEPUCTHUKA,
MOPOOMETPUYECKHUE U MUKPOBUOJIOT MYECKHUE ITOKA3ATEJIN
CJIENBIX KUIIOK KYP-BPOMJIEPOB ITPU CKAPMJINBAHUHA KOPMOB

C PA3JIMYHBIM COAEP)KAHUEM ITPOBUOTUKOB
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B cmamve npeocmasnensi pe3yibmanmol 2UCmMonI02UYECKUX, SUCHOXUMUYECKUX U MOPHOMemMPUYecKux
UCCIe008anUll CIUBUCNOL 0DONIOYKU CLeNnblX KUUOK Kypeli-Opoiliepos, Komopbim 42 OHs nOOps10 6CKAPMAUBANU
KOpMA € pa3HbiM codepoicanuem npobuomuyeckux npenapamos: « Probion forte» 6 0oze 1 e/ke, 0,5 e/ke u «Bio
Plus 2B» 6 0oze 0,4 2/ ke. Buecme ¢ smum u3yuanu MuKpoouoiocuLeckuil COCmag co0eplICUMo20 CJLenblx on-
pocmkos Ha 42 cymxu sxcnepumenma. Ha 15, 30 i 42 cymxu onvima no 10 nmuy ¢ kasicooti 2pynnul 6b1600UIU
U3 IKCNepUMeHma, NMUYY 8CKpuLEaIu, OMOUpaAnU KyCouKu mKaHu Clenvlx KUuox, guxcuposanru 8 10 % ueu-
mpanvHom opmanune, 6 pacmeope Kaprnya, u sanusanu 6 napagun. M32omoensiu 2ucmocpeswl, Komopbwie
OKPAUUBANIU 2eMAMOKCUIUH-903UHOM, 3a Memooamu Cmuomdua, Max-Manyca.

Bckapmnusanue kopmog ¢ pazuvim codepicanuem npoouomuyecKux npenapamos Kypuamam-opotiie-
pam 8 npoyecce pocma U pazeumus 6IUsI0 HA YIyduieHue MoppopdyHKYUOHANbHO20 COCMOAHUA KUULEYHUKA.
B cruzucmoti obonouke crnenvix xuwiox kypei I, Il, 111 onvimuvix epynn na 42 cymxu 6b1coma 60pCUHOK 00OCMO-
sepro yeenuuusanaco Ha 229,9 mxm, 179,08 mxm u 215,5 mxm, enyouna kpunm — ua 45,02 mxm, 23,7 mrm
u 36,9 mxm coomgemcmeenno. Ommeuanocs ycunienue UMMYHHO20 6apbepa Censix KUUOK, Yo 8blpa3ULOCh
AKMUBHbLIM 3aceNleHueM IUMPoyumamu IUMPamuiecKux y3eaKo8, OmHOCUMETbHbIM YEeIUdeHUeM KOTULecmed
U BeNUYUHBL TUMPOUOHBIX CIMPYKMYP COOCMBEHHOU NAACMUHKU CIUSUCMOU 000104KU. YCmaHoeieHo makKice
omHocumenvHoe ygeiuierue oovema u Konuuecmea 60Ka108UOHBIX KIeMOK 60PCUHOK U KPUNL CLENbIX KUULOK
nMuY ONbLIMHBIX 2PYNN U 0002aleHUe UX YUMONIA3MbL 2TUKOZAMUHOIUKAHAMU U HEUMPAlbHbIMU MYKONOAU-
caxapuoamu, 4mo cnocob6Ccmeo8alo 00pa308aHUI0 MACCUBHOU CIUSUCTOU OUONIEHKU, KOMOPAs NOKPbIEAld
CMeHKU INUMENUATIbHBIX KAEeMOK, 3aNO0HANA NPOCEem MextcOy 80PCUHKAMU U ObLIA XOpOowumM 6apbepom om
NPOHUKHOBEHUS NAMO2EHHOU U YCI08HO-NAMO2EHHOU MUKpOghiopsl. B codepoicumom cienvix Kuuiox Kypeu I,
11, 11l epynn ycmarnoe1eHo ysenuuerue Koruyecmea Mukpoopeanuzmos pooa Lactobacillus na 15,3 %, 14,0 %,
10,7 % u ymenvutenue konuuecmsa Mukpoopeanusmos pooa E. coli — na 22,9 %, 20,3 % u 16,5% coomeem-
cmeenno. Muxpoopeanuzmol pooa Salmonella, Campilobacter ma CI. perfingens na 42 cymxu ucnonv3o8anus
npOOUOMUYECKUX NPENnAPAMO8 8 CLENbIX KUWKAX KYP ONbIMHbBIX 2PYIN He 8blABILEHO.
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B cywyacHux yMoOBax BeJEHHS MTaxXiB-
HUIITBA PALliOHM TOMIBII CKJIaJeHI TakK, m00
3a0e3MeYNTH MaKCUMaIbHO MIBUAKHUHI MPUPICT
KUBOT MacH NTHUILI. 3BaXal0YH Ha BEIUKY YH-
CEJIBHICTB MOTONIB’ A NTHIII Ha nTaxodadpukax,
HaBiTh HE3HAYHE 3POCTAHHS SKICHUX MMOKa3HU-
KiB CyTT€BO BIUTMBA€ HAa EKOHOMIYHI TTOKa3HUKH
TIIPUEMCTB, SIKi CIICIIai3yIOThCsl HA MTaxXiB-
HUTBI. OHAK MiBUIICHA KOHIICHTPAIIIS 110-
KUBHHUX PEUOBHH 3a3BHYal PU3BOIUTB JI0 JINC-
OaaHCy KHUIIKOBOT MiKpO(IOpH, BHACIIIOK YOTO
MOTiPIIY€ETHCSI KOHBEPCISl KOPMY Ta 3HUKYIOTh-
csl mpupocTH kuBoi Macu. Kpim Toro, crpecu,
MOPYUICHHS PEXKUMY Ta SKOCTI TOIIBII MOXYTh
CIPUYMHUTH CTIMKi 3MiHU KUTBKICHUX XapaKTe-
PUCTHK Ta SKICHOTO CKJIay HOpMOOiocuMOio-
uHo3y [1, 2]. OcTaHHIMU pOKaMu TP 1HTEH-
CUBHOMY BUPOIIYBaHHI IITUI SK M SICHOI, TaK
1 IEYHOT TIOPIJ] CTAJTM AKTHBHO 3aCTOCOBYBATH IPO-
010THYHI Mpenapary, 0 CIPHUSIIOTh 3HUKEHHIO
PU3HKIB MaCOBHX 3aXBOPIOBaHb, CTUMYIIIOIOTh
PE3UCTEHTHICTD 1 PEaKTHBHICTh OpPTaHi3My, Ma-
I0Th TO3UTUBHUH BIUIMB Ha (izionorivyxi, 6ioxi-
MIYHI Ta IMyHHI peakxiiii opratizmy.

BapTto 3a3Ha4uTH, 10 BIPOAOBK OC-
TaHHIX JECATHIIITH CIIOCTEPITa€ThCA 3HAUHUN
Mporpec y po3BUTKY YSABICHB OO0 3’ CyBaH-
HS XapaKTepy B3a€MOBITHOCHH MaKpOOPraHi3My
3 MIKpOQUIOpPOIO, SIKa 3acelIsi€ UTyHKOBO-KHIII-
koBHH TpakT [3—5]. Kumeynuk nTuti € onHuM
3 HAaBa)XJIMBIIIUX BiJUIIB TPAaBHOI CUCTEMH,
y SIKOMY BiZIOyBalOThbCsl CKIIaHI (pi3ionoriuni Ta
010X1MIYHI TIPOIIECH MEPETPABICHHS 1 BCMOKTY-
BaHHS MTO)KUBHUX PedoBUH. HaitOimbin QyHKITio-
HAJIbHO aKTUBHOIO YAaCTHHOIO KHIIKOBOI CTIHKU
€ CcIM30Ba 000JIOHKA, a )KHUBI MIKPOOpPTaHi3Mu
HOPMO(ITOpY KHUIIOK aKTUBHO OEPyTh y4acTh B 00-
MIHHUX TPOIIECax, BOHU € CBOEPITHUMU aHTH-
reHaMH, SIKi TO3UTHBHO BIUIMBAIOTH Ha CTaH CIU-
30BO1 00OJIOHKH, @ TAKOXK CTUMYJIIOIOTh B HUX
PO3BHUTOK IMyHHHX YTBOpPEHb [5—7].

TpaBHuil KaHaJ HAMOLTBII TYCTO 3ace-
neHuit Mikpodoporo. BHacTiqok mopymieHHs
MiKpOOi0JIOTI4HOT PIBHOBAr'M OPTaHM TPABJICHHS

3aCeNsI0Th YMOBHO MATOreHHI a00 MaToreHH1
OakTepii, TpuOM, MIKOIUTa3MH TOIO. EK30reHH1
(axropu, cTpec, MOpyHISHHS PEKUMY Ta SIKOCTI
TOMIBJII MOXKE CIIPUYUHUTHU CTIHKI 3MiHH KiJTb-
KICHUX XapaKTEPUCTUK Ta SIKICHOTO CKJIaJy HOp-
MobiocuMbionmHO3y. [IpobioTHuHi npenaparu
MICTATH XUBI MIKPOOPTaHi3Mu 1 MOB’sA3aHi i3
HOPMO(IIOPOIO TPABHOTO KaHAY Ta IO3UTUBHO
BIUIMBAIOTh HAa OpraHi3M rocrnogaps. MexaHizm
1ii mpo6i10THKIB 0araTOBEKTOPHUH, CIIPSIMOBa-
HUH TepII 3a Bce Ha ONTUMI3aIiio i cTabiniza-
[iF0 HOpMaJIBHOT MiKpO(dIOpH, KA TOCUIEHO
KOHKYPY€ 3 YMOBHO-IIATOTEHHUMH Ta MATOTCH-
HUMU OakTepisiMu 1 rpubamu, 3amobirardn ix
aare3ii Ha MOBEPXHI emiTenionuTiB [§, 9].
MeToro Hamoi po6oTu Oyi0 BUBUHTHU
TiCTOJIOTIYHI, TICTOXIMIYHI 0COOMMBOCTI, MOpP(hO-
METPUYHI TTOKa3HUKHU CIM30BOI OOOJIOHKH Ta
MIKpOOHUIA CKJIaJ] BMICTY CIINUX KUIIOK Kypei-
Opoiinepis, skuM 42 100U MOCIIUTH 3rOI0BYBAITN
KOMOIKOpMHU 3 Pi3HUM BMICTOM IMPOOIOTHKIB.

Marepiaiau i MmeTogu

Hocmix npoBoaniu Ha Kypdarax-Opoiiie-
pax nopoau «Kobb-500» B ymoBax BUPOOHUIITBA
Ha niraxodadputti «Erox». Byno cdopmoBano go-
TUPU JOCIIIHI TPYIH Kypuar-OpoiiiepiB, Macoro
tina 37—40 1, mo 300 romiB y koxkHiil. Kypuatam
JOCIIIIHUX TPYII 3r0/10ByBajIH 30ajJaHCOBaHUN
KopM 3 npoOioTukoM: I rpyna — xomOikopm +
«Probion forte» B 1031 1 r/kr kopmy, II rpyma —
koMOikopMm + «Probion forte» B 1031 0,5 r/kr
kopmy 1 Il rpyna xomGikopm + npobioTtuk «Bio
Plus 2B» B no3i 0,4 r/kr xopmy. IITuii koH-
TpoibHOi (IV) rpynu 3ronoByBain KOMOiIKOpM
6e3 npoOioTuka. [ITuI0 yrpuMyBaau HaroJb-
HO 3 BUIBHUM JOCTYIIOM JI0 BOJIU Ta KOPMY.

Ha 15, 30 1 43 noGy nocmnixy no 10 xyp-
YaT 3 KOKHOI I'PYIH 3BaXKyBaJId, BUBOJMIIM 3 €KC-
MIEPUMEHTY, IIPOBOIMIIM PO3THH 1 BiIOMpaH Ma-
TOUKHU CIINMUX KHUIIOK, 5Kl ¢ikcyBanu y 10 %
pO3umHiI HelTpanbHOro hopmaiiny, piausi Kap-
Hya 3 IMOJIaJIbIIIO0 3aIMBKOIO0 Y mapadin [ 10, 11].
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Ha cannomy mikporomi 3 mapadiHOBUX OJIOKIB
BUTOTOBJISLIIH 3pi3u. Jiist hapOyBaHHS TicTO-
3pi3iB 3aCTOCOBYBAJIM 3araJIbHOTIPUHHSATI Ta Jie-
SIK1 TICTOXIMIYHI METOIHMKH: T€EMATOKCHIIIH-€031H;
aJpIlaHoOBUH cuHIN 3a CTiIMEHOM — Ha IIIIKO3-
aminormikanu; PAS-peakiist 3a Mak-Manycom —
Ha mrokornporeinu [12]. BukoHaHHs BCiX ricTo-
XIMIYHUX METOJIIB CYIPOBOKYBAJIOCh HEOOX1/1-
HUM KOHTPOJIEM JIsl TIITBEP/HKEHHS iXHBOI CIie-
1 (IIHOCTI.

CBITIIOBY MiKpOCKoIIito Ta pororpady-
BaHHSI 3/11HCHIOBAJIN 32 JOMIOMOTOI0 MIKPOCKOIIa
Leica DM-2500 (11IBeiiapist) Ta hoToKamMepu
Leica DFC450C i mporpaMHOro 3a0e3IedueH-
Hs Leica Application Suite Version 4.4. Ctaruc-
TUYHY 00pOOKY OfiepKaHHUX PE3YJIbTaTiB MPOBO-
muy Ha [1K 3a qonomororo niporpamu Microsoft
Excel. BiporiiHicTh pi3HHII M CTaTUCTHYHU-
MU XapaKTePUCTUKAMHU JIBOX €KCTIEPUMEHTAIIb-
HUX CYKYIHOCTEH JaHMX BU3Ha4alu 3a Koedi-
mieHToM CThIOJICHTA, a BIPOTITHUMH BBaXKajau
3MiHU mpu piBHI 3HauymocTi P<0,05. Kinb-
KICHHUH Ta AKICHUH CKJIaa MiKpodIopu cainmux
KHILIOK BU3HAYAJH [UISIXOM BUICHHS Ta 11€H-
tudikarii MikpoopraHi3miB 3a 6araTocTyreHe-
BOIO cxemoto [13].

Pe3yabTaru it 00roBopeHHs

3a rictoMop(OMETPUYHOIO JOCTIIKEH-
Hs CTIHKH CIINUX KHIIOK Kyp4aT-OpoiiyiepiB
y TIPOLIEC] POCTY Ta PO3BUTKY yxke Ha 15 moly
nocnigy B [ 1 III rpynax BcTaHOBIEHO Biporia-
HE 3pOCTaHHS BUCOTH BOPCHHOK CIIM30BOi 000-
JIOHKH CJIIMUX KUIIOK. binpmii 3HaYyeHHs BU-
COTH BOPCHHOK CJIITIOi KHIIKHU CIIOCTEPirain
MIpH Tiepexoi 1i y TOBCTUH BIIIIT KUIIEYHUKY
B Kypuar | rpynu, y SKux BHCOTa BOPCUHOK, IO~
PIBHSIHO 3 KOHTPOJILHOIO T'PYIIOI0 Kypei, Bipo-
rijgHo 3pocrana Ha 98,23 mkm (524,3+£14,4 mxm

ta 426,1+7,8 mxm, P<0,05). B kypuar II rpynu
BiJ[3HAYAIIN BIPOTiJJHE 3HUKEHHS BHCOTU BOPCH-
HOK Ha 86,86 MKM y MOpPIBHSHHI 3 KOHTPOJIBHOIO
IpyIoro, ToAl K B Kypuar-Opoitnepis 11l rpynu
BCTaHOBJICHO 301IBIIICHHS] BUCOTH BOPCHHOK Ha
18,67 mxm. IIpn Bu3HaYeHH] MOKAa3HUKIB IITHOU-
HU KPUMT CJIMO1 KUIIKKA BUSBUIIH, 10 B Kypyar-
OpoitsiepiB I rpynu rinubruHa KpUNT, HOPiBHSA-
HO 3 KOHTPOJIBHOIO TPYTIOI0, 301IbIIyBaJIach HA
4 MxM, TOz1 SIK B Kype# 1l rpynu 3meHmnryBanach
Ha 7,68 mMxMm, a B III rpymni 306inb11yBanacs Ha
17,18 mxm. CriBBiAHOIIEHHS BUCOTH BOPCHHOK
710 TIMOWHU KPUNT Y CIIMIHA KHUIIII CTAHOBHIIU:
y Irpymi— 1:0,256; y I rpymi — 1:0,361; y Il rpy-
mi — 1:0,331; 1 IV rpymi — 1:0,308 (7a6n. 1).

Ha 30 noOy excieppuMeHTy BHUCOTa BOP-
CHUHOK CJIIIUX KHIIOK Kypen-Oopouepis I rpy-
nu 3pocrtana Ha 244,41 mkwm, Il rpynu — Ha
87,74 mxwm, 111 rpynu — no 234,77 MKM TIOpiB-
HSIHO 3 MOKa3HUKaMU KOHTposbHOI rpymnu. Lo
CTOCY€EThCS IMOMHU KPHIT, TO B Kype# | rpy-
U 1IeH TTOKa3HUK 301blryBaBcs Ha 13,85 MkM
MOPIBHSHO 3 KOHTPOJILHOO Tpymnoro. Y I rpymi
mMOrWHA KpunT craHoBuia 139,7 MM, 110 Ha
2,34 MKM MeEHIIIe, HDK Y KOHTPOJBHIN TpyTi,
TOJI SIK TIOKAa3HUK KPUNT ciinux Kumok 11 rpy-
nu 3poctaB Ha 9,71 Mkm (Tabn. 2).

Ha 43 no0Oy 3romoByBaHHS KOMOIKOpMY
3 npobiotukom «Probion forte» B mo3i 1 r/kT,
0,5 r/kr Ta «Bio Plus 2B» B 1031 0,4 r/kr KOpMy
BHCOTa BOPCHHOK CIIMHUX KUIIOK Kypen-Opoii-
JepiB BiporigHo 30inbInyBanace: y I rpymi —
Ha 229,9 mkwMm, y II rpyni — nHa 179,08 MKM,
y I rpyni — na 215,5 mxMm. Takox BiporigHo
3pOCTaJIM MOKA3HUKHU TTTUOMHU KPUIIT CIIMUX
kumiok kypeit L, 11 1 IIT nocnigaux rpym. Y I rpy-
i Kypei-OpoiinepiB rnOuHa KPUINT 301bIIY-
Basach Ha 45,02 mxwm, B Il rpyni — Ha 23,7 MKkM
a B III rpymni Oyna 6inpmoro Ha 36,9 MKM 10-
PIBHSHO 3 KOHTPOJIbHOO Tpymoto (7Ta6n. 3).

Tabnuys 1

I'icromopdoMeTpHYHi MOKA3ZHUKH CINU30BOI 000I0HKH CJHINMKUX KHIIOK Kyp4ar-Opoiiiepis
Ha 15 100y pocainy

[oxa3Hukn I rpyna II rpyna III rpyna IV rpyna
BucoTa BOpCHHOK, MKM 524,3+£14,4*** | 339,2+10,4*** 444,8+11,8* 426,1£7,9
[mbuHA KPUIIT, MKM 134,242,74* 122,6+3,08* 147,4+5,1%* 130,2+2,05
Cuissignomenns BB/T'K 1:0,256 1:0,361 1:0,331 1:0,308

Ipumimxa: y uiid Ta HacTynHuX Tabmunsx * — P<0,05, ** — P<0,01 nopiBHSHO 3 KOHTPOJIEM
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Tabnuys 2
MopdomeTpryHi NOKa3HUKHU CJIU30BOI 000JJOHKH CJIINMX KHIIOK Kypei-Opoiiiepis
Ha 30 no0y nocainy
IToxa3HuKHN I rpyna II rpyna III rpyna IV rpyna
BricoTa BOPCHHOK, MKM 949,7434,6%** | 790, +34,3* | 940,02+40,8%** |  705,3+32.8
I'muOuna KpUnT, MKM 155,944,1%* 139,7+3,3* 151,75+43,9* 142,0443,7
CrissignomenHs BB/T'K 1:0,164 1:0,176 1:0,161 1:0,201
Tabnuys 3

MopdomeTpryHi NOKa3HUKH CJIAU30BOI 000JOHKH CJIINMX KHIIOK Kypel-0Opoiiiepis
Ha 43 100y pocaixy

IToxa3HuKHN I rpyna II rpyna III rpyna IV rpyna
Bucora BOpcHHOK, MKM 771,1£14,67* 720,2+51,13* 756,7+21,2%* 541,8+12,64
[mbuHa KPUIIT, MKM 126,7+49,37** 104,06+5,74* 118,5+£16,03* 81,7+11,4
Cuissignomenns BB/T'K 1:0,164 1:0,144 1:0,156 1:0,150

3a CBIVIOONTUYHOTO JOCHIKEHHS Y CTIH-
Il MHUAKK CIINUX KUIIOK KOHTPOJIBHOI TPYyNU
BiJI3HauaJIH, 110 CJIM30Ba 000JI0HKA (opMyBaa
CKJIQJIKM 1 MiCTUJa J00Ope PO3BUHEH1 KOPOTKI
BOPCHUHKH, 51Kl BUIbHO KOHTaKTYBaJIM MiX CO-
6010. Y BiacHil IIacTUHLI CIU30BO1 00OJIOH-
KU po3MilyBaiuch kpuntu (Puc. 1). Y xypei-
OpoiinepiB TOCIIHUX I'PYII IPOCTEXKYBAIH, L0
BOPCHUHKU CIHU30BOi OOOJIOHKH CIIMUX KHUIIOK
Oy BUIIIMMU Ta BiIHOCHO HNIMPIINMH, a PO3Mi-
LIEHI B IX OCHOBI JIIM(Oi/IHI BY3JIUKU — TYCTO
3acerneHi JiMdormtamu (Puc. 2). Arperoasi Jim-
(aTtuuHi BY3JIMKH XapaKTepU3yBaJIUCh IIEPEBAXK-
HUM 3aCeJICHHSIM 1X MaJIUMHU JTIM(POLUTAMHU.

ITopiBHSHO 3 KOHTPOJILHOKO TPYIIOKO, Y TITH-
111 IOCITHUX TPYT KUTBKICTh Ta BEJTMYHUHA JIiM-
(G oiTHUX BY3JIUKIB CITM30BOT O0OJIOHKH CIIITAX
KHUIIOK OYyJIY BiTHOCHO O1TBIIIMMU, YITKO CTPYK-
TypOBaHUMH, KyJsicToi opmu. [Tonexynn mim-
GoigHI eneMeHTH MPOHUKAIN Yepe3 M S30BY
TUIACTUHKY CIU30BOT OOOJIOHKM 1 3JIMBATUCH
3 aHAJIOT1TYHUMH YTBOPaMH IiJICIH30BOi OCHOBU
Ta 3aiiMalii MaiKe YCIO TOBIIY Y BJIAaCHIH TuIac-
THHIII cTU30Boi 00onoHKH. [Ipu bomy imda-
TUYHI BY3JIUKH, SKI IPOHUKAIIN Yepe3 M’ sI30BY
000JIOHKY, yTBOPIOBAJIM CKYITYEHHS, BIJIMEKO-
BaHi M’s30BUMH nipomapkamu (Puc. 3) binbm
aKTUBHE 3aCEJICHHS JIM(POIMTAMH JTIMPATHIHUX
BY3JIMKIB CIIPHUSUIIO 3pOCTAHHS KIIBKOCTI Ta Be-
JUYUHA TIMPOITHUX CTPYKTYpP y CIINMUX KHII-
Kax 1 BKa3yBaJlo Ha MOCWJICHHS IMyHOJIOTTYHOTO
crany. Crin 3a3Ha4uTH, O B Kype [ gociin-

Puc. 1. CauzoBa 000JIOHKA CIIIOT KAIIKH
Kyper-OpoiiiepiB KOHTPOJIBHOI FPYIIH.
I'ematoxcumid ta eo3ud. Ox. 10, 00. 10

Puc. 2. CauzoBa Ta M’5130Ba 000JIOHKH CIIMOT KMIIKH
Kypeii-Opoiinepis | rpynu.
I'ematoxcumid ta eo3ud. Ox. 10, 00. 10
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Puc. 3. CinuzoBa Ta M’s130Ba 000JIOHKH CIIIIOT KUIIKH
Kypeti-Opoitnepis 111 rpymu.
CrpykTypoBaHi JiM(OIIHI By3JIUKH Ky/IICTOT hopMH.
I'emartoxcumid ta eo3ud. Ox. 10, 00. 20

T A £

Puc. 4. JlimdoinHi By3niKH, po3TanioBaHi
B OCHOBI BJIACHO] IUTACTHHKH CIIN30BOI 000JIOHKH
CITINOi KUIIKH Kypei | rpymm.
A — xpunrtu; B — mimpatiani By31HKH.
Mak-Manyc. Ok. 10, 00. 40

HOI TPYIIH, SIKI OTPUMYBAJIX 3 KOPMOM NPOOIOTHK
«Probion forte» B mo31 1 1/KI, B OCHOBI Biac-
HOT TUIACTUHKYU CITM30BOi 0O0JIOHKH CITIMHUX KH-
IIIOK YacTille BiJ3HAYalld TYCTO PO3TaIlIOBaH1
Ta arperosani JiM(aTU4YHI By3JIMKH, Ki 3a110B-
HIOBAJIM IPOMIKKH Mk Kpuntamu (Puc. 4).
Binomo, 1o B oprani3mi Kypei, Ha BiJI-
MIHY BiJl IHIIIUX TBAPHUH, HEMAE JTIM(PaTUIHHUX BY3-
JIB, MPOTE AUISHKHU TepudepudHoi JTiM¢oinHOi
TKAQHUHU PO3MIIIYFOTHCS Y BIIACHIH TUTACTHHII CITH-
30BOi 00O0JIOHKH IIUTYHKOBO-KHIIIKOBOTO TPAKTY,
CJIIMUX BIIPOCTKAX, IO JIA€ MOXKIIUBICTh aKTUBHO
pearyBary Ha OyJib-SIKWi aHTUTEHHUH BIUTUB [6)].
Ha mpemaparax, 3a06apBieHHX anbIliaHo-
BUM CHHIM 32 CTIIMEHOM, Y BOPCHHKAX Ta KPHII-
Tax M)XK CTOBITYACTHMH EMITEIIONUTaAMH J00pe
MPOTJISAIAJIMCH abIlIaHO(MUIIbHI KeTUXOIO/110H1

kitiHA. OTHOKTITUHHI 3aJI031 BOPCHHOK CITITOT
KUIIKY KOHTPOJIBHOI NTHUII PO3MILIYBaJIMCh Xa0-
TUYHO Ta OyJIM MOMIPHO 3arlOBHEHI IIIIKO3aMiHO-
rinikanamu. [Ipu npomy amikajabHa MOBEPXHs
KeJTMXOMOMIOHUX KIIITUH Oyina OiIbI po3mupe-
HOIO BHACIIIIOK HATPOMAJ’KEHHS CEKPETOPHUX
NPOAYKTIiB, a caMi KJIITUHU HAOyBaJIM TPyIIO-
noai10HO-BU0BKEeHOI (hopmu (Puc. 5).

Y BOpCHHKaX CIIMMX KUIIOK KypeH J1o-
CHIHUX TPYyN Big3HAYaJIH, 10 OJIAKUHYBATO-
CHHI CEeKPETOPH1 KJIITHHU BOPCUHOK Ta KPUIIT Oy-
J1 OUIBLIMMY MTOPIBHSHO 3 KOHTPOJIBHOKO ITHLIECIO
1 MepeBakHO PO3MIIIYBaJIUCh PIBHOMIPHO IIO-
MDK CTOBIIYACTHUMHU KiaiTHHaMH. KeauxomnomiOHi
KJITUHHU HaOyBalIu OKpyIioi abo oBaibHOI (op-
MU, ajibliaHo(}iIbHOTO 3a0apBiIeHHS, 110 BKa-
3yBaJI0 Ha BUCOKY (PyHKIIIOHAJIbHY aKTHBHICTb
KJIITUH 1 6araTuii BMICT IJ11KO3aMiHOTIJIIKaHIB
(Puc. 6). Bapto 3a3HaunTH, 1110 HAIHTEHCHBHI-
11e 30arayeHHsl CEKPETOPHUX KIITHUH IIIIKO3aMi-
HOTJIIKAaHAMU BiJI3HAYAJIM Y BOPCUHKAX CIIMHUX
KHIIOK Kype# [ mocnigHoi rpymu.

PazoM 3 TuM, y cekpeTi KeTMXonoxioHux
KIIITUH SIK KOHTPOJBHOI, TaK 1 AOCTIAHOT MTHUIIL
BUSIBJSUIM HarpomapkeHHs: PAS-no3utuBHUX
pedoBuH. Binomo, 1110 Bci cekpeTopHi OUIKH 3B 51
3aHi 3 ByIJIEBOIAMH Ta BXOJIATH 10 CKJIa Ty TIIIOKO-
npoteiniB. Y rictoximii ByrieBoaiB PAS-peak-
is BiIrpa€e BaXXIIMBY J1arHOCTUYHY POJb IPU
imerTrdikallii DIKOMPOTETHIB, MOTICAXapHUIiB, Je-
SKUX MYKOIIOJIiCaxapuIiB, TIIIKOIPOTEIiB 1 HU3-
KM J)KUPHUX KUCTOT [ 14].

Ha npenaparax, 3ab6apBieHux 3a Mak-
Manycowm, Bij3Ha4anu, 110, MOPIBHSIHO 3 KOH-
TPOJIBHOIO I'PYTIOIO, B IIUTOIIa3Mi KETUXOMO10-
HUX KIITUH BOPCHHOK CIIIMHMX KUIIOK JOCIiA-
HUX IPYI TaKOX MPOCTEKYBAIOCH 301IbIICHHS
KUTBKOCTI Ta 00’ €My KEeNUXOMOMIOHUX KITITHH
1 BMicTy B ix nuroriasmi PAS-no3utuBHux pe-
yoBuH (Puc. 7, Puc. 8).

AKTUBHE YTBOPEHHS KEJIUXOMONIOHUMU
KJIITHHAMU CIIU3Y, 0araTtoro riiiko3aMiHOTIIiKa-
HaMHM Ta HEUTpPaJIbHUMHU MYKOIOJiCaxapuiaMu,
CIPHUSIIO YTBOPEHHIO IIIJIBHOI CAU3UCTOI 610-
IUTIBKM. MYKO3Hi CIIOJTyKH BKPHUBAJIM TOBEPXHEBI
CTIHKH eMiTeNialbHUX KIIITHH, KPUIIT, 3aII0BHIO-
BaJIM NMPOCTIp Mi’K BOPCUHKAMH, 1[0 CIIPHUSIIO
YTBOPEHHIO MOTYKHOTO 0ap’€epy BijJ MPOHUK-
HEHHsI TATOreHHOI Ta YMOBHO-TIATOI€HHOI MIKPO-
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Puc. 5. AnpriiaHoTBHICTS KETUXOMOAIOHUX KITITHH Puc. 6. AnpiiaHO(ITBEHICTh KETUXOMOMIOHUX KITITHH
BOPCHHKH CIIINO{ KUIIKK KypeH-Opoiinepis BOPCHHKH CJIIOI KAIIKK KypeH-
KOHTPOJIBHOT TPYIIH. 6poitnepis I rpynu.
Crigmen. Ok. 10, 06. 100 Crigmen. Ok. 10, 06. 100

]

=i
Puc. 7. PAS-no3uTHBHA peaKilis KeIMXOMOJI0HIX Puc. 8. PAS-io3uTHBHA peakiis KeINXOMOTIOHNX
KJIITHH BOPCHHKH CIIIIOT KUIIKH Kypeii-Opoiinepis KJTITHH BOPCHHKH CITINO{ KHIIKH
KOHTPOJIBHOT TPYIH. Kypel-Opoiinepis I rpynu.
Mak-Manyc. Ok. 10, 06. 100 Mak-Manyec. Ok. 10, 06. 100

Puc. 9. PAS-nio3uTHBHA peakilis KeITMXOMOJI0HIX Puc. 10. KeauxonomiOHi KIITHHI
KJIITHH BOPCUHKY Ta PAS-mo3uTrBHA Oi0MITiBKA HA Ta CIIM3MCTA OIOIUTIBKA HA BOPCHUHIT
BOPCHHIII Ta KPUIITI CIM30BOT OOOIIOHKH CIIIOT KUIITKA CIIIMOT KHIIIKU Kypen-Opotinepis I rpymu.

Kypeii-6poitnepis II rpynu. Mak-Manyc. Ok. 10, 06. 40 Hxon-Peiin. Ok. 10, 06. 100
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Gdopu 1 mepemKoKao ii aaresii Ta KOJIOHI3a-
uii emrenito (Puc. 9, Puc. 10).

Binomo, 110 cu3uCTHil CEKPET KETUXO-
NOAIOHUX KIIITHH CKIIAJAETHCA 3 IIIIKONMPOTEiny
1 MICTUTh BETIMKY KiUJIbKICTh BYIJICBO/IB, JI€ TIIFO-
KOMPOTEIaU CIYTyIOTh Piakoio (azoro, B AKii
MPOXOIUTH PyX KIIITHH, a ByIJIeBOIU 3abe3me-
YyI0Th BUXiJ OUTKa 3 KIiTUHA. OTXKE, MyKOMPO-
TN CIM30BOT OOOTOHKH KHUIIIOK € CKJIaJ0BOIO
YaCTUHOIO 3aXMCHOT'0 anapary KIiTHH; yTBOPIO-
104 O10JIOTIYHO aKTUBHY IOBEPXHIO KJITHH, BO-
HU TaKOX 3a100irat0Th aBTOITUYHUM MPOIIECaM.
3aBAsKH MOCTITHOMY OHOBJICHHIO TOBEPXHEBUX
eMniTeNiagbHUX KIITUH HOpMOdJIopa MpHeriTei-
QJIBHOT IUTIBKU Pa30M 3 JI€CKBAMOBAaHUMH €HTEPO-
LUTaMH TOCTIMHO HAIXOIUTh Y MPOCBIT KHUIIOK
1 opmye HOMIHAHTHY YaCTUHY MMOPO>KHUHHOTO
01011€HO3Y, 1110 aKTUBHO KOHKYPY€ 3 MMOTEHIIHO
HIKiJTMBUMU (PaKyTbTaTUBHUMU Ta TPAH3UTOP-
HUMH MIKpOOpraHi3MaMH, He JIOIYCKAI04H iX HaJl-
JIMIIKOBOTO PO3MHOXKEHHS 1 IPOHUKHEHHS Y MPH-
emnitenianbHy 30HY [14, 15].

I Tpr MiKpOOIONOTTYHOMY JIOCHIDKEHHI BMiC-
Ty CIIMHX KHIIOK Kypel pi3HuX Ipym Ha 42 100y
3aCTOCYBaHHS 3 KOPMOM Mpo0ioTHKiIB «Probiony
B 1031 | r/kr (I rpyma), 0,5 r/kr (Il rpyna) Ta «Bio
plus 2B» B 1031 0,4 r/kr (11l rpyna) BrciBaIm Mikpo-
opranizmu pony Lactobacillus va 15,3 % 14 %,
10,7 %, Ginbliie, HXXK Y KOHTPOJBHIH TPYTIi.

Pa3om 3 TUM, BapTO 3a3HAYUTH, IO KiTb-
KICTh MIKpOOpraHi3miB pony E. coli y nocmimxy-
Banux I, II, III rpymax mopiBHSHO 3 KOHTpPOJIEM
3MeHmmIacs — Ha 22,9 %, 20, 3 % ta 16,5 % Bimro-
BiTHO. MikpoopranizmiB pony Salmonella, Campi-
lobacter Ta Cl. perfingens na 42 no0y 3acToCyBaH-
HsI IPOOIOTHKIB Y CIIIMHMX KHIIKAX HE BUSBIIUIN.

AHaizytoun pe3ysabTaTd TiCTONOTTYHHX,
riCTOXIMIYHUX, MOP(HOMETPUYHHX JOCITIKEHb
CJIN30BOi 0OOJIOHKH Ta MIKpPOOIOIIEHO3Y BMICTY
CIIINKX KUIIOK Kypel TOCTIIHUX TPy, BApTO 3a-
3HAYUTH, 1110 3aCTOCYBAHHS 3 KOPMOM IPOOIOTHKIB
y PI3HHX J103aX Kypyaram-Opoiiiepam y mpore-
Cl POCTY Ta PO3BUTKY CHPUSIIO MOJIMIISHHIO
MOpGhOQYHKITIOHATEHOTO CTaHy KUIIOK. Haifak-
THBHIILIE I1i IPOLIECH MTPOXOAMIIN Y CIIU30Bil 000-
JIOHIIl KUILIOK Kypen-OpoiinepiB, SIKMM 3roloByBa-
1u 3 KopMoM «Probion forte» B 1031 1 r/kr.

IepcnexkTuBu nocaixxeHHs. BuBueHHs
MIKpPOCKOIIYHUX OCOOMUBOCTEH CTIHKH KIIy0o-

BOT KUIIKU Kypei-OpoiiiepiB 3a 3rol0ByBaHHs
KOMO1KOpMiB 3 IPOOIOTUYHUMHU MpenapaTaMu
«Probion forte» B 1031 1 r/kr, 0,5 r/kr Ta «Bio
Plus 2B» B 51031 0,4 1/ XT.

BucHoBkn

1.V cnu30Biit 000I0HII CIIMUX KUIIOK
kypei L, 11, i III mociminHux rpyr, SKUM 3rofoBY-
Banu koMOikopmu «Probion forte» B 1031 1 1/kT,
0,5 r/kr ta «Bio Plus 2B» B 1031 0,4 r/kr, BCTa-
HOBJICHO BipOTiJJHE 3pOCTaHHS BUCOTHU BOPCH-
HOK Ha 229,9 MM, 179,08 mxm ta 215,55 MKM
1 mmbuan kpunt — Ha 45,02, 23,7 ta 36,9 Mkm
BiJIMIOBITHO, III0 BKA3y€ HAa BUPAXKCHI Tilepruiac-
THUYHI IPOIIECH, HAIpaBJIeH1 Ha aKTUBHY (PyHK-
[IOHAIBHY MisUTbHICTH KUIIOK.

2.V chinux KUIIKax TOCIIIHOT IITHII,
SIKil 3rOI0OBYBaJIM KOPM 3 PI3HUM BMICTOM IpO-
010TMYHMX Mperaparis, Bi3HAYAIH OCUICHHS
iMyHHOTO Oap’epy, sike MPOSABISIOCS B AKTHUB-
HOMY 3aceseHH1 JiMpounuTamu JTimMpaTHIHIX
BY3JIMKIB, BITHOCHOMY 301JIbIIICHH] KUIBKOCTI T
BEJIMYMHM JTIM(OITHUX CTPYKTYP.

3. Y BOpCUHKAX CIINHUX KUIIOK MTHII
JOCHIHAX TPYT BiI3HAYEHO 3pOCTaHHS 00’ eMy
Ta KUILKOCTI KEJIMXOIMOMIOHNX KIIITHH, 30aradeH-
He TX [IATOIUIA3MHU [NIIKO3aMIHOIIIKAHAMU Ta HEM-
TPaJbHUMH MYKOTIOJIiCaXapHuaMu, IO CIPHSIIO
YTBOPEHHIO MAaCUBHOI CIIM3UCTOT Oi0TUTIBKH, SIKa
BKpHBaJa CTIHKH €IiTeiaJbHUX KIIITHH, 3aII0B-
HIOBaJIa POCTIp Mi’K BOPCHUHKaMH 1, KIMOBIPHO,
OyJ1a moTy>KHUM Oap’€poM BiJl IPOHUKHEHHSI [1aTO-
TeHHOI Ta YMOBHO MATOT€HHOT MiKpOQIIOpH.

4.V BmicTi cainux Kumok kypei I, 11,
III rpyn BcTaHOBIEHO BipoTigHE 301IbIICHHS
KiJBKOCT1 MiKpoopraHi3MmiB poay Lactobacil-
lus —ua 15,3 %, 14 % 1 10,7 % Ta 3MeHIIEHHS
KUTBKOCTI MiKpoOprasi3miB poay E. coli — Ha
22,9 %, 20,3 % 16,5 % BinmoBigHO. Mikpo-
oprani3zmu pony Salmonella, Campilobacter Ta
Cl. perfingens Ha 42 100y 3aCTOCYBaHHS IMPO-
010TMYHUX MpenapaTiB y CIINUX KUIIKaX J0-
CIIAHOI NITHL HE BUSBIISUIN.

IlepcneKTMBU NOAATBIINX AOCTITKEHD.
Hanani 6yne nocnimkeno BrmuB 10- 1 100-kpat-
HOT 7103 poOioTuka «Probion forte» Ha Mopdo-
(yHKLIOHATIGHUM CTaH OpraHiB TPABICHHS Kypeii-
Opoiinepis.
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