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Y cmammi naseoero pezynomamu 0ocniodicennsn 6nau8y 8UNO8anHs Kpousim 3 52-i 0o 110-i 006u scum-
M3l PI3HUX KITbKOCEU Yumpamy CURiyiro, OmpumMano2o Memooom 3 6UKOPUCIAHHAM HAHOMEXHON02Ii, ma Mema-
CUKamy HAMpIio HA NOKA3HUKU KAIMUHHO20 MA 2yMOPATIbHO20 iMyHimemy 6 opeaHizmi. Bcmanosneno 6ipo2ioHi
MIDICZPYNOBE Pi3HUYI BIOHOCHO20 6MICTTY (ha2oyumapHoi akmueHOCmi Hempoghinia y Kpoei Kpoiis, sIKI Cnodicusai
yumpam cuniyiro, wo Ccei0YUMs npo CMUMYNIIOBATIHULL 6NIUE OP2AHIYHOT CROIYKU CUTIYIIO HA KAIMUHHY JIGHKY He-
cneyughiunoi peaucmeHmHoCmi ix opeanizvy. BunoreanHs meapuHam OOCIIOHUX 2PYI YUMPAnmy CULIYi0, NOPIGHs-
HO 3 6UNOIOBAHHAM MEMACUNIKAMY HAMPIIO0 MA KOHMPONEM, CYMMESiuLe GNIUHYIIO HA PiGeHb I30YyUMHOT ma baxme-
PUYUOHOT AKMUBHOCMIE CUPOBAMKU KPOGI 5K THMESPATbHUX YUHHUKI@ HeCNeyuDiuHol pe3sucmeHmHOCIE Op2aHizmy
2YMOpAIbHO20 MUNy, wio nosnayunocs ii nioguwiennam (P<0,05—0,01) na 31-y i 58-y 00b6u docaioicenns.

3acmocysanna opeaniuHoi 000asKu CUniYito y payioni Kpomie 8UAGIAL0 CIUMYIIO8AIbHUL 6NIUE HA (DYHK-
YIOHYBAHHS IMYHHOI CUCMEMU IXHbO2O OP2aHIZMY, WO 3YMOBUNO GIPOLIOHEe NIOBUWYEHHS BMICHY IMYHO2IO0YIIHI6
Y KPOBI Kpoilig 61p0006I1#C O0CIONCEHHs. MA KOHYEHMPayii UPpKYIFOYUX IMYHHUX KOMNLEKCI8 Ha nepuiomy emani
eKCNepUMEeHMY NOPIGHAHO 3 IX eNUNUHAMU Y MEAPUH KOHMPOTILHOI 2PV, WO CEIOYUMb NPO AKMUGYIOUUT] BNIUG
yumpamy Si Ha CuHme3 OKpemMux Kidacie iMyHo2100yninig y timpamuyniti cucmemi.

Buxopucmanns y payioni yumpamy cuniyiro gioznauuiocs suwum (P<0,05-0,01) emicmom 2excos, 36 a3anux
3 npomeiHamu, Cianosux KUCIom i Yepyioniazminy 8 Kpogi meapuH, AKUM 6UNOIAIU YUMPAM CUTIYIIO 8NPOO0BHC
odocniodcenHs. Bunowosanns memacunikamy Hampiio y MeHwiitl Kinbkocmi cnpusno suwomy (P<0,05) emicmy
2€KC03, 368 A3AHUX 3 NPOMEIHAMU, HA NEPULOMY emani ma Ciano8ux KUCI0m Ha 3a8epUulaibHOMY nepiodi 00ci-
0J2iCEHHsL Y KPOBI KPOJli@ HOPIGHAHO 3 KOHMPOLEM.

Kurouosi cioa: KPOJII, IMYHO®I3IOJIOITYHA PEAKTHUBHICTDH, HAHOAKBALITPAT
CUIILIIO, METACWJIIKAT HATPIIO, PE3SUCTEHTHICTD, IMYHOIJIOBYJIIHU, [TIIKOITPOTEIHU
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The article displays the results of watering different amounts of silicon citrate obtained by nanotechnology
and sodium metasilicate during the 52"—110" days of life on indicators of cellular and humoral immunity of rabbits.
The significant difference of phagocytic activity of neutrophils in the blood of rabbits receiving silicon citrate was

found. This indicates stimulating effect of the silicon organic compound on nonspecific resistance cell link. Watering
silicon citrate to the animals in research groups compared to watering sodium metasilicate and control had more
significant effect on content of lysozyme activity and blood serum bactericidal activity as integral factors of non-
specific resistance of humoral type which was affected by the increase (P<0.05-0.01) of their content in blood on
the 31°" and the 58" day of the research.

The use of organic additives in rabbits’ diets had a stimulating effect of their immune system which was
indicated by higher (P<0.05—0.01) content of hexoses associated with proteins, sialic acid and ceruloplasmin
in blood of animals which were watered silicon citrate during the research while watering the sodium metasili-
cate in smaller amount helped to increase (P<0.05) the content of hexoses associated with proteins in rabbits’
blood on the first stage of research and to increase the sialic acid on the last stage compared to the control.

The addition of silicon citrate to the rations caused the significant increase of immunoglobulin level
in rabbits’ blood during the research and the CIC concentration on the first stage of experiment compared to
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control which indicates the activating effect of silicon citrate on synthesis of some of their classes in the [ym-
phatic system which provides mechanisms for both humoral and cellular immunity.

Keywords: RABBITS, IMMUNOPHYSIOLOGICAL REACTIVITY, SILICON AQUANANO-
CITRATE, SODIUM METASILICATE, RESISTANCE, IMMUNOGLOBULINS, GLYCOPROTEINS
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B cmamve npusedennvl pezynsmamol uccie0o8anus eIUAHUA 8bINAUBAHUS KpOIUKam ¢ 52- 0o 110-cymou-
HO20 803pacma pasiuyHbIX KOIUYeCme YUmpama CUIUYUs, Noy4eHH020 MemoooM C UCHONb308AHUEM HAHOMEXHO-
Jlo2Ul, U MEMACUTUKATNA HATPUSL HA NOKA3AMETU KIeMOYHO20 U 2YMOPAIbHO20 UMMYHUIEMA 8 opeanusme. Ycma-
HOBJIeHbl 00CMOBEPHBLE MENCSPYNNOBbLE PA3IUYUS OMHOCUMETbHO20 COOEPHCAHUS Pa2oyumapHol akmueHoCmu
Hetimpoduios 6 Kposu KpouKos, Komopule HOMpeOsiu YUmpam CUTUYUS, YO C8UOEmeTbCmEyem O CIMUMYIU-
pyiowem GIUAHUU OP2AHUYECKO20 COeOUHEHUs CUTUYUSL HA KTIeMOYHOe 36eHO HeCneyuuueckol pesucmeRmHocmu
UX opeaHuzmMa. Beinausanue #CUBOmMHbIM ONbIMHBIX SPYNA YUMPAmMa CUTUYUSA, HO CDABHEHUIO C 8bINAUBAHUEM Me-
MAcUIUKama Hampus 1 KOHmpoiem, 8 Oonbulell CmeneHu MU0 Ha YPOBeHb TUOYUMHOU U OAKMePUYUOHOU aK-
MUBHOCU CHIBOPOMKU KPOBU KAK UHMESPAbHbIX NoKa3amenel Hecneyughuueckol pe3ucmenmuocmy Opeanusma
2YMOPAILHO20 MUNA, 4mo ompasunocs ee nogvtuteruem (P<0,05—0,01) na 31-e u 58-e cymxu onvima.

Jlobasxa opeanuiecko2o coeOUHeHUs: CUTUYUS 8 PAYUOH KPOIUKOS CIMUMYIUPOBANLA UMMYHHYIO CUCHEMY
UX Op2aHUu3Md, 4mo NPUseio K 00CMOBEPHOMY YBETUYEHUIO COOEPHCAHUS UMMYHO2N00YIUHO8 KDOBU KPOIUKOS
8 MeyeHUU UCCTe008AHUS U KOHYEHMPAYUU YUPKYIUPYIOWUX UMMYHHbIX KOMIJIEKCO8 Ha NEPEOM 3mane IKCnepu-
MeHma No CPABHEHUI0 C KOHMPOJILHOU 2PYNNotl, YMo c8UOemenbCmayem 06 akmusupyrowem enusaHuy yumpama Si
Ha cunme3s OmoOenbHbIX KIACCO8 UMMYHO2I00YIUHO8 8 IUMpamuiecKkoll cucmeme.

Hcnonv3osanue 8 payuorne yumpama kpemnusi ompasunocs nogviienuem (P<0,05—0,01) codepoicanus
2€KCO3, CBA3AHMBIX C DEIKAMU, CUALIOBBIX KUCTIOM U YEPYIONIAZMUHA 8 KPOBU JHCUBOMHDBIX, KOMOPbIM 8bINAUSAIU
yumpam cunuyus 8 medeHue onvlma. Beinausanue memacuiuxama Hampus 8 MeHbluieM Koruiecmse cnocoocmeo-
84710 nNOGblLULEHUIO 8 Kpo8u Kpoaukos (P<0,05) codepoicanus eexcos, céa3aHHbIX ¢ berkamu, Ha nepeom smane
U CUANOBLIX KUCIOM HA 3AKTIOYUMETbHOM Nepuooe UCCIe008aHUS NO CPABHEHUIO C KOHMPOLEM.

Kmouessble ciiopa: KPOJIMKY, UMMYHO®U3NOJIOI MYECKA S PEAKTHUBHOCTD, HAHO-
AKBAIIUTPAT KPEMHU A, METACUJIIMKAT HATPUS, PESUCTEHTHOCTDB, UMMYHOIJIOBY -
JIMHBIL, I'NIMKOITPOTENHBI

ImyHHa cucTeMa TBAapUH € CKIJIAJHOIO MIHEpaJIbHUX €JIEMEHTIB, K1 MOXKYTh BCTyHaTu
CTPYKTYpPOIO, IO MOCTIHHO pearye Ha YUCIIEH- y Jesiki MeTabonivHi npouecu. OqHak ixHs abco-
HI €K30TeHHI ¥ €HJIOTCHHI YNHHUKHU. AKTyallb- JIIOTHA HEOOX1THICTh HE JIOBeNIeHa, ToMY Si 3apa3
HUM 3aBJAaHHSM Cy4YacHOI IMyHOJIOTI] € OLlIHKa HE HOPMYEThCSI TIpY OalaHCYBaHH1 MOKHUBHUX pe-
CTaHy MiHepaJbHOro OOMiHY OpraHiamy i ioro YOBHH IXHBOTO pauioHy [3]. 3 mitepaTypHUX JpKe-
B33a€MO3B’S13KIB 3 (DYHKI[IOHYBaHHSM BHYTPIILIHIX pen Biomo, 110 Cuitiiiii B onTUMabHUX KUTbKOC-
oprasiB Ta cucteM [8, 10, 21]. OyHKIIOHYBaHHS TSIX Y KPOBI € TOJIOBHUM €JIEMEHTOM 3B’ 3Ky MIXK
IMyHHOT CHCTEMH 1 3arajJbHUN CTaH OPTraHi3My BCIMa Makpo- 1 MIKpOeJIeMEHTaMH OpraHi3MYy, IPH-
KPOJIIB 332 YMOB ITPOMUCIIOBOIO BE/ICHHS 3AJICKUTh CKOPIO€ Tpoliecu pOpMyBaHHSA KICTSKY Ta pOCTY
BiJl (P1310JI0TTYHO OOTPYHTOBAHOI KUIBKOCTI MiHE- 1 PO3BUTKY TBAPHH, MA€ CyTTEBHU BIUIMB HA aKTH-
pajibHUX pedoBHH pauioHy. OTHUM 3 eceHlalb- Ballifo pe3ucTeHTHoCT! [ 18, 23]. Oqun 3 MexaHi3-
HUX €JIEMEHTIB I JIOAWHU 1 HEOOXITHUM I MiB BIUTMBY Si Ha IMYHITET TOJIATAE B TOMY, 1110
KpOJIIB PI3HOTO BIKYy Ta (Pi310JIOTIYHOTO CTAHY € 3aB/ISIKM CBOIM XIMIYHUM BJIACTUBOCTSIM BIH CTBO-
MikpoeneMeHT CHITILIHN, 1110 HAIEXUTh 10 TPyNu PIOE ENEKTPUYHO 3aps/KEH] KOJIOiHI CHCTEMH,
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K1 IPUEAHYIOTH BIpyCH 1 XBOPOOOTBOPHI MiKpO-
oprauizmu [5, 11]. loBeneno, mo Cuniriii B opra-
Hi3M1 TBapHH HAsBHUH Y BCIX OpraHax i TKAaHMHAX.
Haiibinsmit BMicT Cuinio y J1iM(aTHIHuX By3-
Jax, IMUTOMOAIOHIH 3211031 Ta CHONYYHIl TKaHHHI
TIOB’SI3aHUH 3 TUM, IO BiH € CTPYKTYPHHUM KOMIIO-
HEHTOM IJIIKO3aMIHOIJIIKaHiB Ta iX MPOTEIHOBUX
KOMILIEKCIB, SIKI YTBOPIOIOTh OCHOBY IIMX TKaHHH
1 HaaroTh iM MIIHOCTI Ta Tpy>kHOCTI. Kpim Toro,
Cuniwiiii 6epe aKTUBHY y4acThb Y (DyHKI[IOHYBaHHI
"iM(OBY3IIB, 7€ B3aEMOAIIOTH IMyHOKOMIIETEHTHI
KJIITHHU B pe3ynbrari cnenudiqHoi iIMyHHOT Bifl-
MIOBIJIl, CHHTE3YIOThCS AHTUTLNIA Ta AKTHBY€ETHCS
KJIITHHHO-OTIOCEPEIKOBAHUI IMYHITET OpraHizMy
[15, 24]. Hecraya Cuiilito IpOsIBISIETHCS TIOPY-
LIEHHSM IMyHHHX PEaKIliii, 30KpeMa BiI3Ha4eHO,
1o noxHax 70 % 3aXBOPOBAaHb JIFOIUHU T10B’3aHO
3 aedirmroM CHITiLIiIO, B TOMY YHCII IMyHHHH Jie-
¢biuuT, 100POSKICHI Ta 3TOSKICHI HOBOYTBOPEHHS,
nesiki indekmii Ta inmi [6].

3aJieKHO BijI XIMIYHOI OyI0BU Ta KUTBKOCTI
y PAllioHi, CHOIYKH CHJIILIII0 MOKYTh CTUMYJITFOBA-
TH a00 PUTHIYYBATH aKTUBHICTH IMyHHOI CHCTe-
Mmu [22]. Tak, nomaTkoBe 3aCTOCYBaHHS CHITIIIIIO
y PALiOH] XyTPOBUX TBAPUH CIPHUSIIO TIOCUIICHHIO
AKTUBHOCTI IMYHITETY, IMiIBUIIICHHIO MOJIOYHOCT1
CaMOK 1 B1I3HAYMIIOCS OLTBIIOI0 30€pEKEHICTIO
MpUIUIoNy B miacucHuit nepiox [4, 10]. Jocmi-
JDKEHHs Ha 1a00paTOpHUX TBAPUHAX CBITYaTh,
110 aIMEHTApHE BUKOPUCTAHHS HAHOCTIOMYKH Si
3MIHIOBAJIO MapKepH IMyHHOI BiJIIOBIJIi IIOCUJICH-
HSIM eKcrpecii reHiB IMyHHMX Me/iaTopiB Ta Ipo-
SABJSUIO (DYHKIIIOHABHI BIIACTUBOCTI BUCTYIATH
SIK aJ1’TOBaHT B Oprani3zmi Moioausky [20].

di3ionoriyHa poib CHOIYK CHIILIIO 3Y-
MOBITIO€ 3HAYHHUI HAYKOBHI IHTEPEC 1010 aKTHBY-
F0UOTO BIUIMBY HOr0 OpraHiqyHUX KOMILIEKCIB [ 15,
25]. Pe3ynbratél poOBEIEHUX TOCIIIKEHb CBiJI-
9aTh NP0 MOXKJIMBICTh 3aCTOCYBaHHS Y TBApUH-
HUIITBI HIUTPATHUX CIOITYK MIKPOEJIEMEHTIB, BU-
TOTOBJICHMX METOJIOM HaHoTexHouorii [1, 4, 13].
3a cyyaCHUMH MOINIJaMH, OpTaHiyHi CHOTYKH
Ha OCHOBI HAHOYACTUHOK MIKPOEJIEMEHTIB MaIOTh
CBOEPIJIHI BIACTUBOCTI MOPIBHAHO 3 IXHIMHU COJIS-
MU MiHEpaJbHUX KUCIIOT, BOHU PETYIIOIOTH 00-
MiHHI IPOLIECH B KJIITUHAX 32 MPUHIMIIOM poOOTH
HaHOMexaHi3MiB [14, 16, 27]. 3paxkarouu Ha crie-
uiuHMi IMyHO)I310/10TTYHHI eeKT, MiKpoere-
MEHTH, 3JISKHO BiJl KUTBKOCTI Ta CHIOYKH, MalOTh
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BUOIPKOBY JIif0 Ha IMYHOJIOT14YHI (ByHKIIii OpraHi3-
My. Y3araiabpHIOIOUM BUIIICHABEIEHE, HEOOX1THO
3a3HAYUTH, 110 3aCTOCYBAHHS LIUTPATHOI CIIOTYKU
CHJIILIIIO Y PALliOHI MOXE CIIPUSATH NPOLIAKTHII
IMYHOIE(IIHTIB 1 MiABUILIEHHIO PE3UCTEHTHOCTI
OpraizMy KpOJIiB Pi3HOTO BIKY Ta (i310JI0TT4HOIO
ctany. Tomy MeTOr0 TOCIHIKEHHSI OyJI0 BUBYUTH
BIUIMB BUIIOIOBAHHS HAHOAKBALIUTPATy CHIIIIIIIO,
OTPUMAHOTO METOJIOM HAaHOTEXHOJIOT1i, Ta MeTa-
CHJIIKaTy HATPilo HA IMyHO(DI310J0TIYHY peak-
THUBHICTb OpraHi3My KpOJIB y Hepiol BIATOMIBIII
3 52-i go 110-i 110 KUTTS.

Marepiaau i meToau

JlocrikeHHsT IPOBOAMII Ha MOJIOIHSKY
kpodiB niopomu Hyla y T30B «lopmatst» (c. [106-
pstau Toponornpkoro paiioHy JIbBIBChKOT 00nmacTi),
MOJJIEHUX Ha LIICTh IPyM (KOHTPOJBHY 1 II'ATh
JOCTIIHUX) IO 6 TBAPHH y KOXKHIM, MiIiOpaHuX
3a IPUHIIMIIOM aHaJoriB y Bimi 41 n1obu. Kpomsim
KOHTPOJTHHOI TPYTIH 3TOJIOBYBAIN 0e3 00MEKEHHS
30a1aHCOBaHHH TPaHyITbOBAHNI KOMOIKOPM 3 BUTh-
HIM j1ocTyrioM J1o Bomu. Teapuram I, 11 [T nocmia-
HHX TPYII 3rOJIOBYBAJI KOPMHU PalliOHy KOHTPOJIb-
HOI rpynH 1 BIPOIOBXK J0OU BUIIOIOBAIM HAHO-
aKBaIITpAT CUJILIIO 3 pO3paxyHKY, BIATIOBIIHO, 25;
501 75 mxr Si/kr Macu Tina. Po3unH HaHOCKITILIIO
urpary (0,5 r/nv®, pH 1,35) orpumano Bix TOB
«Hanomarepianu 1 HaHOTeXHONOTID» (M. KuiB).
Momnomusiky IV 1 V gocniHux rpym 3rogoByBajiv
KOPMH pallioHy KOHTPOJIBHOI IPYIH 1 3 BOAOIO 3a-
nasam meracuitikar Harpiro (Na,SiO,H,O) B Kinb-
KOCTI, BiAMmoBiaHO, 2,5 1 5,0 Mr Si/kr Macu Tina.
Hocnin TpuBa 68 ni0: miarororunii nepiox 10 mio,
nocmiaHuid — 58 1i0. Y miaroroBdoMy mepiosi Ha
52-y no0y 1 B nocmimHomy Ha 83-y Ta 110-y n1o6u
xwutTs (31-a Ta 58-a 100U BUITOIOBaHHS JT00ABOK)
Bi1OMpasM 3pa3Kku KpoBi 3 KpalioBOI BYIIIHOT BEHU
KpOJTiB T 010XIMIYHHUX JOCIIIKEHb. Y KPOBI
BU3HAYaJIH (HarouUTapHy akKTHBHICTh HEUTPOdi-
niB (PA) 3a METOIOM 3aBEpIICHOTO (PAroruTo3y
3 MIKpOOHOIO TECT-KYJIBTYPOIO, (harorurapHuii
iaekc (PI), darormrapue uncno (DY), mizomum-
Hy aKTUBHICTH (JIA), OakTepuIIHy aKTHBHICTh
cuposarku kpoBi (BACK), a Takox BMiCT iMyHO-
mioOyniHiB (Ig) HedenomeTpuaHIM METOIOM, MO-
nekyn cepennboi Mmacu (MCM), HUpKyITIOOUYUX
imyaanx KoMruiekciB (LK), rexcos, 3B’ s13aHUX
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3 poTeiHaMu, ClaJIOBUX KHCIIOT 1 LepyJIoIuia3Mi-
Hy [28]. Yci MaHimyssiiii 3 TBApUHAMY POBOIMIIN
BIITIOBITHO JI0 «EBPOMEICHKOT KOHBEHITIi PO 3a-
XUCT XpeOETHUX TBAPHH, SIKI BUKOPHCTOBYIOThCS
JUISL eKCIIEPUMEHTAJIbHUX 1 HayKOBHX Liiieid [17].
ucpoBsi 1aHi onparbOByBaI CTATUCTUYHO 3 BU-
KopucTaHHM #-Kputepito Cteionenra. Po3paxo-
BYBAJIU cepeHi apudmMeTnyHi Benmnuunu (M) ta
TOXHOKHU CepeiHiX apu(METHUHUX BEIUYHH (+m).
3minn BBaxkanu Biporiaaumu 3a P<0,05. [l pos-
PaxyHKiB BUKOPHUCTAHO KOMII FOTEpHY IIPOTrpaMy
Microsoft Excel.

PesyabTaTn T2 00rOoBOpeHHA

VY pesynbTari NpOBEIECHUX AOCIIIKEHb
BCTAHOBJICHO CTUMYJTIOBAJIbHUI BILTUB CIIOIYK CH-
L0 Ha KITITHHHY JIAHKY HecrneudiyHoi pe3uc-
TEHTHOCTI OpraHi3my kpoimiB (Tadm. 1). 3okpema,
y kposi tBapuH I, II i III gocnigHux rpym, skuM
BUIIOIOBAJIM IIUTpPaT Si, piBeHb (haroruTapHoi aK-
THUBHOCTI HEUTPOQ1is1iB OyB BUILMM, BiAMOBIIHO,
Ha 13,6; 17,9124,7 % (P<0,05-0,01) na 31-y noGy
ina 10,2; 7,8 1 11,0 % (P<0,05) Ha 58-y no0y mo-
CITI/PKEHHS TIOPIBHSHO 3 KOHTPOJIBHOIO TPYIIOL.
3acTocyBaHHS METACHJIIKaTy HATPIIO SIK JpKepesa
HEOPraHIYHOI CIIOIYKH CHJIILIIO CIPUSIIO BIpOTiJI-
Homy (P<0,05) mimBuiieHHIO (aroruTosy B KpoBi
kpoiB [V rpynu BIpogoBx JOCHiKEHHS TOPiB-
HSHO 3 KOHTpOJIeM. Y TOH ke yac (aroiyrapHui
1HIIeKC 1 (parorTapHe YUCIO BUSBISUTH TEHJICH-
IIIFO JIO BUIIIOTO PiBHS Y KPOBI TBAPUH JTOCITITHUX
TPYII, aje Pi3HULI OyJIi HEeBIPOTITHUMH TIOPIBHSIHO
3 KOHTPOJIEM, IPOTE KOPEIIOBAJIN 3 piBHEM (haro-
LUTApHOI aKTUBHOCTI HEHUTpOodLiB. 3 siTeparyp-
HUX JDKEPEN BiIOMO, IO (Darormro3 po3nisiaioTh
HE JIMIIE SK HEeHTPAJIbHY JIAHKY HecnenudigyHoi
PE3UCTEHTHOCTI OPraHi3My MPOTH TY>KOPITHUX
€K30TCHHHX YMHHHKIB, ajie i SIK IMyHOPETYIISTOP-
HY CHCTEMY, CIIPSIMOBaHy Ha MiATPIMaHHS TOMEO-
crazy [7, 19]. OrpumaHni pe3yabTard MiABUILICHHS
(yHKLIOHATIBHOT aKTUBHOCTI HEUTPOQLITIB y Kpo-
Bl KpOJIiB JOCIITHUX TPy MOXYTb BKa3yBaTu Ha
TIOCUJICHHS Pe3ePBiB 3aXUCHOI 3/1aTHOCTI IXHHOTO
opratizmy, 1o Oy Oiibliie BUpaXkeHi 3a Jiii opra-
HIYHHX CIIONYK CHITIIIIO.

AHasi3 NOKa3HUKIB JII30IIMMHOI Ta OakTe-
PHLIMIHOI aKTUBHOCTI CUPOBATKH KPOBI SIK 1HTE-
rpaJIbHUX YMHHUKIB HeCcTIen(i4HOT Pe3UCTEHT-
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HOCTI OpraHi3My I'yMOPaJIbHOTO THITY CB1TYHTh
PO MEBHI MIKTPYIIOBI BIIMIHHOCTI 3aCTOCYBAHHS
CHOJIYK CUJIILIIO y pamioHi KpodiB. Tak, y KpoBi
tBapuH I, I, I i IV nocnimHux rpym piBeHs J1i30-
LIMMHO{ aKTMBHOCTI CUPOBATKH KpOBi OyB BUILIMM,
BiMOBIHO, HA 9,5; 13,9; 11,31 17,3 % (P<0,05)
Ha 31-y no0y ta 15,3 (P<0,05); 12,4 (P<0,01); 14,5
(P<0,01) 1 13,8 % (P<0,05) na 58-y no0y mocmi-
JOKEHHSI TOPIBHSHO 3 KOHTPOJIBHOIO TPYTIOKO.

Amnanoriyro Bumii (P<0,05-0,01) mokas-
HUKU oTpuMaHi 3 BuzHaueHHd BACK y tBapun
[-1V pocnigaux rpyn BOPOAOBK AOCITIIKEHHS
MOPIBHSHO 3 KOHTPOJIEM. 3aCTOCYBaHHS OLTBIION
KUIBKOCTI MeTacuiikary Harpito (5,0 mr Si/kr macu
TiJIa) TBApHHAM V JOCIITHOI TPYIH BiI3HAYMIIOCS
Biporigao BuimM (P<0,05) nokasaukom BACK Ha
3aBepIIagbHOMY erari gociipkenns (110-a noba
KUTTS) IPOTU KOHTPOJIIO, III0 MOYKE BKAa3yBaTH Ha
0c00IMBOCTI IMyHO(DI310JIOTTYHOTO BILIUBY B Op-
raHi3Mi HEOPTraHIYHUX CHOIYK CHIIILIIO.

BunoroBaHHs KpoJIsiM Micist BiUTyYSHHS
CHOJIYK CHJIILIIIO CYTTEBO BILIMBAJIO HA (hopMy-
BaHHS KJITUHHUX 1 TyMOPAJIbHUX MEXaHI3MiB He-
crier(pivHOT pe3UCTEHTHOCTI IXHBOTO OPraHi3My,
1o Oysno Oublie BUpakeHO y Kposi TBapuH I, 11
1111 nocmiHuX Tpy, SKi CHOKUBAIM Y PALiOH LTH-
TpaT CWJIILIIO, a TAKOXK Y TBapuH [V rpymy, skum
3a/1aBaJI METACHJIIKAT HATPIIO Y MEHIIIIH KUTbKOC-
Ti. 3 niTeparypHux Jukepen [3, 21, 22] Bigomo, 1110
OCHOBHMM YMHHHMKOM aKTHBAIIil IMyHHOI BiJIIO-
BiJli € TIOBHOIIIHHE HAJIXO/DKEHHS B OPraHi3M BCIX
HEOOXITHUX MIKPOEIEMEHTIB y KOMIUIEKCI 3 Mo-
KMBHUMHM peyoBuHaMu. OueBHUIHO, 3aCTOCOBaHI1
KUTBKOCTI IIUTPATy CHJILIFO TIO3UTHBHO BILTUBAIN
Ha 0OMiHHI IPOIIECH, 1110 AKTUBYBAJIO KIITUHHY
Ta TyMOpPaJIbHY JJAaHKHA HeCHelU(i4HOi pe3uc-
TEHTHOCTI1 OpTraHi3My KpOJIiB.

@DyHKIIOHATBHI BIACTUBOCTI IIIKOMPOTEi-
HIB 3aJIe)KaTh Bl CKJIay 1 XIMIYHOI Oy/10BH ByIvIe-
BOJIHOT YAaCTHHHM 1X MOJIEKyJIH. ByrieBosiHi komIio-
HEHTH TIKOIPOTETHIB, po3MillieHi Ha MeMOpaHax
KJIITUH OpraHi3My, B3a€MOIiFOTh 3 OaKTepisimMu 1 Bi-
pycamu, BU3Ha4Yal04l THM CaMHM X MITPaLlio Ta
(byHKLIOHYBaHHS. 3MiHa CTPYKTYPH BYIJICBOIHUX
KOMITOHEHTIB IIIIKOIIPOTETHIB MOXKE CTATH MPUYH-
HOIO MOPYIIEHHSI MDKKITITHHHOT B3a€EMOJII1, 110 BH-
3Ha4ae ajre3uBHI BIACTUBOCTI Ta IMyHOT'€HHICTh
KITHH. PiBeHb IIKOMPOTEIHIB Ta iX BYIJIEBOJ-
HHMX KOMIIOHEHTIB y KPOBI BiJlIrpa€ BayKJIUBY POJIb
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Tabnuys 1

Ioxa3snukn HecnenugivHOI pe3NCTEHTHOCTI OPraHi3My KpoJIiB 3a BHIIOIOBAaHHA CNIONYK cuiinio (M+m, n=4)
Indicators nonspecific resistance of rabbits for the watering silicon compounds (M*m, n=4)

[epioan mocmimxens / Research periods
ITokazauk I'pyna | . . JIOCTiIHUH (BiK/TIepion 3romoByBaHHs 100aBOK, 100a)
Indicator Group TIATOTOBHHH (52':[11 soba mﬂ) research (age/period of feeding supplements night)
preparatory (52" day of life) R3/31 110/58
K 27,25+0,85 29,25+0,85 31,75+0,85
®aronuTapHa 1] 29,01+0,70 33,25+1,25% 35,01+1,47*
AKTHBHICTh ] 28,51+0,64 34,50+1,04%* 34,25+0,85*
HEHTPOGLIB, % 1011 28,75+1,10 36,50£1,70%* 35,25+1 25%
Phagocytic activity 2 2 2 2 2 2
of neutrophils, % IV 1 28,25+1,10 34,25+1,71* 35,5040,64*
V] 28,01=1,47 31,25+1,31 33,01=1,47
K 9,08+0,10 10,31+0,34 9,79+0,29
5 L] 9,48+0,22 9,24+0,48 9,88+0,32
i;re‘l’g“zzpfm“ 111 9,71%0,45 9,88+0.56 9.97+0,10
Phago c’yti ¢ index, un, | 1AL 9,42+0,68 9,32+0,39 9,8440,32
IV 1 9,80+0,52 9,71+0,33 9,78+0,42
V] 10,07+0,58 9,96+0,41 9,22+0,39
K 2,47+0,85 2,95+0,11 3,92+0,13
daromurapse 11 2,77+0,86 3,07+0,13 3,90+0,10
YHCII0, OfI. 1D 2,93+0,89 3,31+£0,20 4,02+0,19
Phagocytic 11 1 2,95+0,23 3,37+0,28 4,01£0,91
number, un. IV ]I 3,12+0,24 3,47+0,25 3,97+0,11
V] 2,95+0,21 3,62+0,41 3,70+0,12
K 28,5+0,64 28,75+0,47 34,25+0,85
Tlisownmua axtusicts | L1 30,5+1,44 31,50+0,64* 39,50+1,04**
CHPOBATKH KPOBi, % I I 29,5+0,65 32,75+1,10% 38,50+1,32%*
Lysozyme activity of | IIT [T 30,7+1,49 32,01+1,08* 39,25+0,47%*
serum, % IV ]I 30,5+1,55 33,75+1,31* 39,01+1,29%
V]I 30,0+1,08 30,75+1,25 36,50+1,19
K 31,65+1,90 32,83£1,96 42,08+0,72
baxtepuimna 1] 30,89+1,77 38,11+1,05* 45,7420,60%*
aKTH?H;/"T" CHPOBATKI | 1y 11 32,73+0,36 38,88+1,53* 46,69+0,66**
o tericidal 101 ] 33,97+0,46 40,63+0,75%* 45,990 46*
activity, % IV ]I 33,02+0,62 40,02+0,96* 46,46+1,38*
V] 33,53+1,19 34,59+1,63 42,96+1,10%

Tpumimxa: y Wit Ta HACTYIHAX TaOJHIIX CTATUCTUYHO BiPOTiTHI Pi3HUII BPAXOBYBAJH IOPIBHIHO 3 KOHTPOJIb-

Hoto Tpynoro: * — P<0,05; ** — P<0,01; *** — P<0,001.

Note: here and further statistically significant differences compared to control groups were: * — P<0.05; ** —

P<0.01; *** — P<0.001.

B IMyHHIN BignoBifi opradizmy [9, 12]. 3actocy-
BaHHS CIIOYK CHJIILIIO Y pallioH1 KPOJIiB BUSBIIS-
JI0 CTUMYJTIOBAJIbHUI BIUIMB Ha (DyHKIIIOHYBaHHS
IMYHHOI CHUCTEMH 1XHBOTO OpraHi3My, 1110 MO3Ha-
YUJIOCS MTIABUILEHHSM BMICTY IJIIKOMPOTETHIB Ta
iX BYIJIEBOIHUX KOMIIOHEHTIB Yy KpoBi (Tabm. 2).
30Kpema, BMICT IeKco3, 3B’13aHHX 3 NMPOTEiHAMU
y kposi TBapuH Il 1 III rpym, sikum BunoroBanu
LUTPAT CUJIIIIIO, BIPOTIHO 30UTBIIIYBaBCs BIPO-
JIOBXK JTOCIKEHHS, Tozl K y KpouiB IV mocmin-
HOI TpyTH, SIKI CHOKUBAJIM METACHIIIKAaT HAaTPiko,
miBuiryBascst (P<0,05) Tutbku Ha mepuioMy erta-

46

Il eKCIIEpUMEHTY MOPIBHSAHO 3 KOHTpoJeM. Lle
MOXKE CBITYMTH PO BUPAKEHUI BIUIUB TPUBAIOTO
(58 1110) BUTIOFOBAHHS OPTaHIYHOT T0OABKH Ha TIPO-
riecu hopMyBaHHS IMyHO(1310JI0TTYHOT PEaKTHUB-
HOCTI OpraHi3My MOJIOHSIKY KpOJIiB. 3aCTOCYBaH-
HS1 HAWMEHITIOT TOCTI/HKYBAHOI KUTHKOCTI IIUTPATy
cuiinito (25 MKr Si/Kr MacH Tijia) BII3HAYMIOCS
BIPOT1IHUMH PI3HULIIMU MOPIBHSHO 3 KOHTPOJIEM
JIMIIIE Ha 3aBepIIATbHOMY €Tarli JOCIIIKESHHS.
VYpoaoBx BChOTO MEPIOAY 1OCIHIIKEH-
Hs 'y kpoBi kpodiB [, IT 1 Il nocmigaux rpym, skum
BHITOIOBAJIH ITUTPAT CUJIIIIIIO, BI3HAYEHO BHUIITL
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BwmicT riiikonpoTeiniB Ta iX ByIiIieBOAHHUX KOMIIOHEHTIB Y KPOBi KpoJIiB

3a BUIIOIOBAHHS CNOJYK cuJjiniro (M+m, n=4)

Tabnuys 2

The content of glycoproteins and their hydrocarbon components in the blood of rabbits

for the watering of silicon compounds (M+m, n=4)

Ilepionu mocmimkens / Research periods
TToka3Hux I'pyna | . N JOCIiAHUH (BiK/TIepiof 3roMoByBaHHS 100aBOK, 100a)
Indicator Group Hm;:TOBI:HH (5522'3 '3263 ??TIETH) research (age/period of feeding supplements, day)
preparatory (52 day of life) 83/31 110/58
K 1,10+0,13 1,16+0,10 1,05+0,06
Texcosm, 38" s3ai 11 1,10+0,17 1,42::0,28 1,43+0,05%*
3 TIPOTEiHaMH, TI/11 I 1,20+0,18 1,70+0,12%* 1,58+1,16%*
Hexoses bound I 0,98+0,06 1,87+0,13%%* 1,63+0,18*
with protein, g/l VI 0,87+0,09 1,48+0,07* 1,32+0,17
VI 0,81+0,03 1,43+0,15 1,34+0,18
K 102,0+2,16 86,2+2.,46 101,5+3,37
Ciaosi kucoTH, 11 105,23,17 95,242,28* 114,0+2,34*
yM. Of1. g 104,5+2,90 95,7+1,75%* 112,5+£2,39*
Sialic acid, e 106,0+1,87 98,5+4,03* 125,745,23%*
mind. units. VI 100,2+3,17 89.243.25 117.2+3,06*
VI 96,2+2,95 88,7+5,82 109,5+4,21
K 342,0+3,87 348,2+13,97 356,5+5,33
Llepyroruasui, | @i 337,0+£8,98 407,7+12,89* 403,24+7,29%%*
yM. OfI. A 333,0+10,54 442 0£15,01** 448,0+18,76%*
Ceruloplasmin, I /g 339,7+8,29 438,5+11,78** 440,5+14,35%*
mind. units. VI 348,2+8,70 376,7+17,28 363,0+15,82
V]I 340,7+11,99 350,2+15,56 394,0+15,84
Tabnuys 3

BMmicT iMyHHHX KOMILIEKCIB y KPOBI KPOJ1iB 3a BUIIOIOBaHHA CNOIYK cuiinito (M+m, n=4)
The content of immune complexes in blood of rabbits for the watering of silicon compounds (M+m, n=4)

[Tepioan nocnimxens / Research periods
IMokazuuk Ipyma | . N JOCIiTHUH (BiK/TIepiof 3roI0BYBaHHS J00ABOK, 100a)
Indicator Group | ArOTOBTHH (52-a noGa mﬂ) research (age/period of feeding supplements, day)
preparatory (52™ day life) 8331 110/58
K 2,3%0,51 5,740,85 7.4+1,03
10 2,8+0,30 8,3+0,89 11,4+1,04*
IMyHHi ]"J'[06y_]'[iHI/I’ /n A 2,8+0,11 9,3+0,55* 11,7+0,66*
Immune globulins, g/l | II1 I 2,7+0,25 10,4+1,50* 11,940,36***
IV 2,7+0,24 6,3+0,45 9,4+0,67
VI 3,6+0,36 6,8+0,62 10,2+0,62
K 32,0+1,58 43,7+1,88 43,0+1,47
Lnpiymorowi inysmi | L2 35,0£1,95 50,7+1,75% 45,5+1,70
KOMILICKCH, MMOJIB/JT oa 32,742,05 51,242,39* 42,0+1,77
Circulating immune I J1 34,7+1,70 55,542,53%* 46,0+1,29
complexes, mmol/l VI 33,742.46 51,042,27* 42,7+2.,59
VI 36,7+1,88 47,7+3,56 43,7+2,32
K 0,243+0,08 0,264+0,06 0,338+0,08
MorTeKyTH cepeanboi | 0,256+0,05 0,267+0,06 0,351+0,01
MACH, YM.OIL. I 0,25040,05 0,254+0,05 0,330+0,04
Average molecular I 10 0,247+0,06 0,258+0,01 0,341+0,09
weight, con. un. VI 0,241%0,04 0,257+0,02 0,348+0,07
V]I 0,259+0,05 0,255+0,03 0,326+0,03

47
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(P<0,05-0,01) xoHIIEHTpAIli] ClaIOBUX KUCIOT 1 Iie-
PYJIOIIIa3MiHY MOPIBHSHO 3 KOHTPOJIBHOO TPYTIOKO.
BunoroBanHs MeTacHITIKaTy HaTPiO COPHSIO BU-
oMy Ha 15,4 % (P<0,05) BMiCTy ciajloBUX KHUCTIOT
y KpoBi kpoiiB [V nocigaoi rpymnu Ha 58-y 100y
JIOCIIIJDKEHHS MOPIBHSHO 3 KOHTposeM. Bkazani 3mi-
HH B MeXax (i3100r4HMX BEIMYMH Y KPOBI CBIJI-
YaTh PO aKTHBALIIIO CUCTEM IMyHO(131010TYHOTO
3aXHCTY B OpraHi3Mi KpoJIiB y Hepioj TPHBAIOTo
(58 ni6) 3acTocyBaHHS OUIBIIOIO MIPOIO OPraHIvHOL
JI00aBKHY CHITILIFO. BioMo, 1110 CianoBi KUCIIOTH 3a-
HMarOTh NPUKIHIIEBE TOIOKEHHS HAa O1YHUX OJIiro-
CaxapH/IHUX JIAHIIOTaX MAaKPOMOJIEKYII, 3B’ SI3yIOTh
AQHTUTEHHU 1 3armo0iraroTh TeMariitoTuHalii. Y pe-
3yJBTaTi HOIIKO/PKEHHS KIITUHHUX MEMOpaH ciaJio-
Bl KHCJIOTH IIBUKO IEPEXOIATH Y CUPOBATKY KPOBI,
e IXHs KUIbKICTh 3Ha4HO 3pocTae. BetanosneHo,
1110 MK BMICTOM ClaJIOBUX KHCJIOT y KPOBI T iMy-
HO(I310JIOTTYHOIO0 PEAKTUBHICTIO OpraHi3My iCHy€
mpsiMa 3aJISKHICTh [26]. BomHoUac BHIIwmii BMiCT
LEPYJIOILIa3MiHy Y KPOBI KPOIiB CBIYUTH MO IO-
CHJICHHSI OKCUIATUBHUX TIPOIIECIB Ta IMiABUILICHHS
AQHTUOKCHJIAHTHOTO 3aXUCTY iIXHbOTO OpPraHi3my.
Y pesynbTari IpoBeIeHUX JAOCIIKEHb BCTAHOB-
JIEHO ICTOTHIIIMI BIUIMB JIii OpPraHiuyHOI CHIOIYKU
CUJIILIIIO HA MOKA3HUKU IIIKOIPOTETHOBOIO CTaTyCy
Ta aKTUBALIF0 CUCTEMH IMyHOOI0MIOTTYHOTO 3aXUCTY
OpraHizMy, H>XK HEOpPraHi4HO].

Otpumani pe3ylsTaTy TOCIIHKeHHS BMicC-
Ty DIIKOMPOTEiHIB Ta iX BYIJIEBOIHNX KOMIIOHEHTIB
y KPOBI MTIITBEPHKYFOTHCS BUIIIOKO KOHIICHTPAITIEI0
iMyHOIIOOYiHIB. Tak, 3aCTOCYBaHHSI LIUTpATy CH-
JIIiFO 3yMOBITIOBAJIO BIPOTi/IHE IMiIBUIIIEHHS BMiC-
Ty iMyHOoOyniHiB y kpoBi kpomis 11 1 III rpyn
Ha 31-y no0y Tta I, IT i Il gocmimaux rpym Ha 58-y
100y AOCIIPKEHHS MOPIBHIHO 3 iX BeIWYUHAMU
y TBapUH KOHTPOJBHOI rpynu (Tadm. 3). Bummii
BMICT IMyHOIJIOOYITiHIB Y KPOBI MOJIOJHSIKY, 1110
CIIO)KMBAB OPTraHIvHy CIIONYKY CHJILIO, CBLTYUTH
PO CTUMYITFOBAIBHUI BIUTMB LIUTpaTy Si Ha CHH-
TE3 OKPEMHX KJIaciB IMyHOIIOOYIIHIB y JiM(aTuy-
Hill cucTeMi, siKa 3I1MCHIOE MEXaHI3MHU SIK TYMO-
PaJIBHOTO, TAK 1 KIITHHHOTO IMYHITETY.

HeoOximHo Bim3HAYUTH, 110 IMyHODI310-
JIOTIYHA PEeakilis OpraHi3My KpoJliB 3ajexana Bil
KUIBKOCTI OTPUMAHOTO [IUTPATy CUJIILIIO 1 OyIia BU-
oo y TBapuH Il mocmiHoi rpymnu, sSIKUM BHITOIO-
BayM 75 MKr SV/Kr MacH Tina. Lle miarBepmxyeTs-
Csl 1 MDKTPYHOBMMH BIPOTIHUMH BiIMIHHOCTSIMU

48

Bmicty L{IK y kpoBi kponiB I-III nocninaux rpym
Ha MepIIOMY eTarli JOCTIPKEHHS. 3aCTOCYBaHHs
MeTacUJIIKaTy HaTpilo NO3HAYMUIOCS BipOTiIHU-
M pizuuisiMa BMicTy LK mvie y kposi TBapuH
IV rpymu Ha 31-y 100y nocnimKeHHs HOPiBHIHO
3 KoHTposieM. KopoTkoTprBase, Ha nepiiomy era-
1l excriepuMenTy, miasuineHHs pisas LIIK y kposi
KPOJIiB MOKE€ CBIYMTH IIPO BHUILLY iIMyHO(]1310710-
TiYHY BIAMOBIAb OPraHi3My Ha JII0 TOCIIIKyBa-
HUX KUIBKOCTEH OpraHiqHOi CIIOJIyKH CHJIILIIO.

Bmict MCM y KpoOBi KpojTiB KOHTPOJIBHOT
Ta JIOCHIIHUX TPYI SIK Y MATOTOBYOMY, TaK 1 B J10-
CIITHUX Tiepiogax OyB OMM3bKHUM 1 HE BUSBIISB
BIPOT1AHUX pi3HULE. MOJIEKYH cepeIHbOI Macu
€ TIPOAYKTAMH KaTaboi3My €HJI0- 1 eK30TeHHHX
nporteini. Okpemi ppaxiii cepeTHbOMONEKYISIp-
HUX TENTH/IIB BOJOIIIOTH HEHPOTOKCUYHOIO aK-
THBHICTIO, 3MIHIOIOTh TIPOHUKHICTH MEMOpaH, Mo-
PYLIYIOTh HaTpiii-kamieBuii 6ananc [2, 7]. Otpu-
MaHi pesynbrard BMicty MCM y KpoBi TBapuH
CBiYaTh MPO BiJICYTHICTh HETATUBHOTO BILIUBY
Ha 1X OpraHi3M 3aCTOCOBaHUX J00aBOK.

BucHoBkn

1. BunoroBaHHs1 KpoJisim IiUTpary Si 3 po3-
PaxyHKY, BIAMOBIAHO, 25; 50 1 75 MKr Si/Kr Macu
TiJIa Ta METacWJIIKaTy HaTPilo0 y KUIBKOCTI 2,5 MT
Si/kr Macu Tijia 3yMOBIIIOBAJIO CTUMY/TIOBAILHUIN
BIUIMB Ha KJIITHHHY Ta TyMOpaJbHY JAHKH He-
crier(ivHOT pe3UCTEHTHOCTI IXHBOTO OpraHi3My,
1o mo3Haumtocs BummuM (P<0,05-0,01) BmicTom
y kpoBi @A, JIA i BACK na 31-y i 58-y n00u no-
CJIIJKCHHSI TIOPIBHSIHO 3 KOHTPOJIEM.

2. BcTaHOBNEHO BipOTiTHO BHUIIYY KOHIIEH-
TpaLlifo TeKCO3, 3B’ A3aHMUX 3 MPOTETHAMH, ClaJTOBUX
KHUCJIOT Ta IepyJorsia3miny B kpoBi kpodis [, 111 111
JOCITITHAX TPYTI BIPOJIOBXK JOCITIHKEHHSI, 110 BKa-
3y€ PO OCOOMMBOCTI i OPraHiYHOl CIIOIYKH CH-
JIITIFO HA PIBEHb HA/TXOKEHHS ITUX DTIKOMPOTETHIB
y KpOB’sIHE pyCJI0, a TAaKOX Tporecy (popMyBaHHS
iMyHO(]1310JI0T1YHOT pEaKTHBHOCTI Ta CTaH aHTH-
OKCHJAHTHOTO 3aXUCTY IXHBOTO OpPTraHI3MYy.

3. Bumuii BMicT iMyHOII00YITiHIB BIIPO-
JOBXK JociipkeHHs Ta konrnentpamnii [IK Ha
NEpUIOMY eTari eKCIIEpUMEHTY B KPOBi KPOJTIB,
SIKI CTIOYKUBAJIM Pi3HI KUTBKOCTI IIUTPATy CHJIIILIIFO,
CBIAYUTH PO OUTBIINI AaKTUBYIOUNH BILTUB Op-
TaHIYHOI T0OABKM HA PE3UCTEHTHICTh OpPraHi3mMy
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B IIOCTHATAJbHHUHI MEpiog HOro po3BUTKY, HIXK
HEOPraHi4Hoi.
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