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HamionaneHuit yHiBEepCcuTET Oi0peCcypciB 1 MPUPOTOKOPUCTYBAHHS YKpaiHH,
By ['epoiB O6oponwu, 15, m. Kuis, 03041, Ykpaina

LI 3axcummesoi diaenocmuky MoKCONIA3Mo3y 3anponoHOBAH0 SHAUHY KITbKICHb 1AD0PAMOPHUX MEMOOIS,
OOHaK iX eghexmusHicmob He 3a621c0U 8iONosioac suMoeam Paxisyie 6emepurapHoi MeOuyuHu. Y 36 ’a3ky 3 yum 6y
po3podnenuii i gunpoOy8anuti HOGUL MEMOO 3aNCUMMEBOT OIaZHOCTNUKU YIET X60pOOU 3 BUKOPUCMAHHAM IMYHHOO
biocencopa «lInazmomecmy» Ha 0cHogi nogepxHeso2o niamogozo pesonancy (LII1P). Jlocnioscennsa cupoeamox Kposi
8eUKol poeamoi xy0oou 3 Memoro OlaeHOCHYBaHHA MOKCONLAZMO3Y NPOBeOeHi 8 1abopamopisx bioceHcopuku i kage-
Opu napazumonoeii i mponiunoi eemepunapii HYbBill Yipainuy 2014-2016 pp. ¥ docrioax 6yno suxopucmaro 48 2o-
116 6euK0i po2amoi Xxyo0obu pizHux nopio ma 3a piznux ymos ympumanns. Ix eix konueascs 6id 5 micayie 0o 7 poxie.

Pezynomamu 0ocnioocens cuposamox Kpogi, nposedeHux 3a 00NoMo2010 IMyHHO20 biocencopa, noxkasa-
JU U020 8UY eheKMUBHICTIb W00 BUABILEHHS 8 OP2AHI3MI 8eMUKOL poeamoi Xy0oou 30y OHUKA OOHOKIIMUHHO20
napasumuynoco opeanizmy Toxoplasma gondii nopienano 3 pezynomamamu, 00epIuHCAHUMU NPU 3ACMOCYBAHHIT
Memody imyroghepmenmuozo ananizy (IPA).

He ecmanoeneno cymmesoi pisnuyi y cmyneni 3apasicenis 30yOHUKOM MOKCONIAIMO3Y OP2aHi3My camyia
ma camok eenuxoi poeamoi xyoobu. /[osedeno 3pocmants inmeHcueHocmi ineasii 3 ikom meapun. Tax, y eiyi
00 HOMUPLOX POKiI6 HA HAABHICMb AHMUMIN 00 MOKCONAA3M NOUMUBHO npopeaysanu 4,8 % meapun, mooi Ax
cepeo genukoi pocamoi xyoobu, cmapuioi 3a yvomupu poxu — 29,6 %.

Kirouosi ciioBa: TOKCOIUIA3ZMO3, BEJIMKA POTATA XVIOBA, TOXOPLASMA GONDII,
CHUPOBATKU KPOBI, METOJIU JIIATHOCTUKH, IMYHO®EPMEHTHUIA AHAJII3, IMYHHUI
BIOCEHCOP

EFFICIENCY OF DIAGNOSTICS OF CATTLE TOXOPLASMOSIS
WITH THE HELP OF THE IMMUNE BIOSENSOR
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For life-time toxoplasmosis diagnostics a significant number of laboratory methods were offered. How-
ever, their effectiveness is not always sufficient to the needs of specialists of veterinary medicine. In this regard
a new method of life-time diagnostics of this disease using immune biosensor “Plazmotest” based on surface
plasma resonance (SPR) was developed and tested. The study of blood serum of cattle in order to establish the
diagnosis of toxoplasmosis was conducted in laboratories of Biosensors and Department of Parasitology and
Tropical Veterinary NULES of Ukraine during 2014-2016. In the experiments 48 animals of different cattle
breeds hold in different conditions were used. The age of animals was from 5 months to 7 years.

The results of investigations of blood sera with the help of immune biosensor showed a higher effective-
ness regarding its detection an agent of parasitic unicellular organism Toxoplasma gondii in the of cattle organism
compared to the results obtained by applying the method of enzyme immunoassay (ELISA).

No significant difference of the degree of infection with toxoplasmosis agent in cattle males and fe-
males was found. An increase of the infestation intensity with the age of animals was proved. So, at the age of
four years, 4.8 % of the animals reacted positively to the presence of antibodies to Toxoplasma, while in cattle
older than four years — 29.6 %.

Keywords: TOXOPLASMOSIS, CATTLE, TOXOPLASMA GONDII, SERUMS OF BLOOD,
METHODS OF DIAGNOSIS, ELISA, IMMUNE BIOSENSOR
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HanmonansHuii yHUBEpCUTET OMOPECYPCOB U MIPUPOJIOIIOIB30BAHUS YKPanuHBbl,
yi. I'epoeB O6oponsl, 15, . Kues, 03041, Ykpanna

s npudicusHenHoU OUAeHOCIMUKYU MOKCONAA3MO3A NPEONONCEHO SHAUUNENbHOE KOIUYECB0 1ab0pamop-
HbIX MEMO0008, 0OHAKO UX PPHeKMUBHOCTb He 8ce20a COOMBEMCMEYem mpeOo8aHUAM CREYUATUCTIOB 6eIMEPUHAPHOLL
Meouyunbl. B ces13u ¢ omum, Obin pazpaboman u uCnvblmarn HOBbI Memo0 NPUNCUSHEHHOU OUASHOCIUKU SO Do/1e3-
HU C UCROTb308AHUEM UMMYHHO20 Ouocencopa «llnazvomecmy Ha OCHO8e NOBEPXHOCHHOZ0 NIAIMEHHO20 Pe30HAHCA
(IITIP). Hccredosanue cbl8OpOmMOK KpOSU KPYNHO20 PO2AMO20 CKOMA C Yeblo OUASHOCTNUPOBAHUSL MOKCONIA3MO3d
nposederHbvle 8 1a00paAmopusax BUOCEHCOPUKU U KagheOpsl napasumono2uy u mponudeckou eemepunapuu HYbull
Yrpaunor 6 2014-2016 22. B onvimax 66110 UCHONB308AHO 48 20106 KPYNHO20 pO2AmMoO20 CKOMA PA3UyHbIX HOPOO
U NpU paA3UYHbIX YCI08UAX cooepocanus. Hx gospacm xonebancs om 5 mecsyes 00 7 iem.

Pesynomamor ucciedosanuii cbl80pomox Kposu, Hpo8eOeHHbIX ¢ NOMOWBIO UMMYHHO20 OUOCeHcopa,
nokasanu Oonee 8blCOKYI0 €20 IPPHeKMmusHOCmb NO BbIAGIEHUIO 8 OP2AHUIME KPYIHO20 PO2amo2o CKOma 603-
Oyoumensi 0OHOKIeMOYHO20 napasumuyeckoz2o opeanuzma Toxoplasma gondii no cpasnenuro ¢ pezynomamamu,
NOTYYEHHBIMU NPU NPUMEHEHUU Memo0a UMMYHOGepmenmHozo ananusza (MPA).

He ycmanoeneno cywecmseenHbix paznuuuii 8 CmeneHu 3apaxcetus 6030youmenem moKConiasmosd op-
2aHUMA CAMYO08 U CAMOK KPYNHO20 poeamozo ckoma. [[oka3ano pocm uHmMeHCUBHOCMU UHBA3UU C 803DACHIOM
arcugomuwix. Tax, 8 6ozpacme 0o yemvipex iem HA HAlUYUe AHMUMeNL K IOKCONAAMAM NOJIOXCUMETbHO Ompedzi-
posanu 4,8 % srcueomuuix, 8 mo 8pems Kak cpedu KPYNHO20 po2amo2o ckoma cmapuie yemoipex iem — 29,6 %.

Kiouesbie ciioBa: TOKCOIUTAZMO3, KPYITHBIU POTATBIN CKOT, TOXOPLASMA GON-
DII, CLIBOPOTKA KPOBU, METO/IbI IMATHOCTUKU, UMMYHO®EPMEHTHbBIN AHAJIU3,
NMMYHHBIN BUOCEHCOP

Tokcomnazmo3 — npoTo30iiHa XBopoOa Ta HEJIOPOTMX METOJIIB 1IarHOCTUKH 11i€T XBOPO-
JIOMAIIIHIX 1 MKUX TBAPHH, & TAKOXK JIFOAUHH, SIKY 6u [9]. Tak, exciepuMeHTaIbHO OyB PO3pOOICHHIA
CHPUYUHIOIOTH OJHOKJIITHHHI napa3utu 1oxo- HOBHH €JEKTPOXIMIYHUMI IMyHOCEHCOp JJIs BU-
plasma gondii. 30yTHUK HAJIGKUTH JI0 MiAKIACY sBiieHHs Toxoplasma-cnietpdiunoro IgM. ImyHo-
Coccidiasina, xnacy Sporozoasida, Tunty Apicom- CEHCOp IOKa3aB XOPOIILy BiITBOPIOBAHICTb, CTiii-
plexa [2]. Bin ypakae KIITUHUA HEPBOBOT, €HJIO- KiCTh, BUOIPKOBICTS [5]. € BiIOMOCTI 110]10 BU-
KPUHHOI CHCTEM Ta MOHOHYKJIeapHi (parormtu [4]. BUCHHS IMyHOIIOOYITiHY Ki1acy G 30yAHHKa TOKCO-

3a)XKUTTEBO J[larHO3 HA TOKCOIJIa3MO3 iazmosy 1oxoplasma gondii ISIXOM yTBOPEHHS
BCTaHOBJIIOIOTH JIA0OPaTOPHUMHU MeToamH [3], CEH/IBIY-KOMIUIEKCY anTaMepu-0ioK-anTaMepu
cepell SIKUX HHHI MIUPOKO BUKOPHCTOBYIOTH TaKi: (TGA6-IgG-TGA7) i 3axoruieHHs Horo Ha 6a-
anTIOTHUHALLI0, IMYHO(ITyOpECIICHIIII0, HENpsAMY raToJIyHKOBOMY Mikporuianuieri. [Ipuiimad, 1o
reMarjtoTHHALIIO, JIATEKCATTTFOTUHALLI O, TTOJTiMe- OIpaItoBaB KpuBi 212-TH KIIHIYHUX 3pa3KiB, 110-
pazHy nanioroy peakiito (I1IJIP) Ta tBepaodas- Ka3aB 4y THBICTh 94,8 % 1 95,7 % cnermdivHicTb,
Huit imyHoepmenTauid aHami3 (TIDA). Ocrannii 1110, HA TyMKY aBTOpiB, MOXe OyTH MEpCIEKTUB-
€ HaWTOIIMPEHIIUM Yy 3acTocyBaHHi [1]. Pasom 3 HUM JUIsL CKPUHIHTY TOKCOIUIa3mo3y [6]. € nani
THUM, CJTiJ] 3a3HaYHTH, 1110 BCi IIEpEepPaxoBaHi METO- 1 o710 e(heKTUBHOCTI IMyHOXpOMATOrpadiyHOTO
JI1 HE 3a]I0BOJIBHSIOTH TIOBHICTIO BUMOT MPaKTH- aHaJIi3y 3a JIOTIOMOTOI0 30JI0TUX HAHOYACTHUHOK,
KU, OCKUJIbKM BOHH NEPEBAXKHO € PyTUHHUMH, HE MOKPUTHX TOTIKJIOHATBHUMH aHTUTUIAMU TIPOTH
MOXYTb OyTH 3[1iCHEHI y TIOJIbOBUX YMOBaX, BU- Mikoruiazmu (Mycoplasma suis) — sIKICHOTO Tec-
MararoTh 3Ha4HOTO Yacy Ta JOJaTKOBUX MIUYCHUX Ty 3 Bi3yaJIbHOIO OLIIHKOIO PE3YJIBTaTiB Ta 4acOM
KOMITOHEHTIB, SIK 11€ B110yBa€ThCs 3 TIOCTAaHOBKU ananizy nonan 10 xs [7].
peaxuii TIDA, Ta € HaATO 3aTPaTHIMH, OCOOIMBO AHamizyoun HasiBHI NONEpEeIHI Halpa-
nopiBHsiHO 3 IJIP. Tomy Hapasi 70BOJI aKTyalib- LIOBAaHHS BITYM3HSHHUX TA IHO3EMHHMX HAyKOBIIIB,
HOIO € TIpo0JieMa MoITyKy e(heKTHBHUX, HaTIMHUX CJIiJl 3a3HAYUTH, IO 3aIJIAHOBaHI Ta 31HCHEH]
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JOCIIIKEHHS, 30KpeMa 00 IMYHOXIMI4HOTO
BCTaHOBJIEHHS TOKCOIUIa3MO03Y, CTBOPUIM MOX-
JIMBICTB 3alIPONIOHYBAaTH MPUHLIMIIOBO HOBUII Me-
TOJI NIarHOCTHKH I1i€i XBopoOu. B momawiii crarti
aHaJ3yI0ThCS PE3YJbTATH 100 €(hEeKTUBHOCTI
IMYHOXIMIYHOI TIarHOCTUKY TOKCOILIa3MO3y 3 3a-
CTOCYBaHHSIM iIMyHHOTO 0i0CceHOpa Ha OCHOBI I10-
BEPXHEBOTO Mm1a3MoHHOr0 pe3onancy (I1I1P).

Marepiaau i MeToau

Po6oty BukoHyBanu BrpogoBx 2014—
2016 pp. Ha 6a3i 1aboparopiii 610CEeHCOPUKH 1 Ka-
(benpu mapasuToiorii Ta TPOMIUHOI BeTepUHapii
HauionansHoro yHiBepcuTeTy 6iopecypcis i Ipu-
ponokopucTyBaHHs Ykpainu. bynmo mocmimxeHo
CHPOBATKU KPOBI BiJ 48 TBapHH BEJIMKOi pOraroi
xyno6u (BPX) Bikowm Bif 5 micsIiB 10 7 pOKiB,
PI3HMX TOPiJ Ta 3a Pi3HUX YMOB iX yTpUMaHHS.
3 Hux 17 — BijJ TBapHH, BJIACHUKAMU SIKMX Oyin
NPUBATHI MeIIKaH1Ii ci1 TepHomiibehKoi 0bnacTi,
a 31 — Bi TBapUH TOCHOJAPCTBA i€ K 001aCTi.

ITin yac BUKOHaHHS POOOTH BUKOPUCTO-
ByBaJIM IMyHHMI OioceHcop «Ilnazmorect» Ha
ocHogi I1ITP. /Iy ynpaBniHHS npuiiagoM, 300py
Ta 00pOOKM pe3ynbTaTiB AOCHIKEHb Oyia po3-
pobrnena creriasibHa nporpama «Plasmony [8].
Oco0OnuBy yBary npu BUKOPUCTaHHI IMyHHOTO
6ioceHcopa Oyino npuaiieHo GopMyBaHHIO ce-
JIEKTUBHOTO I1apy Ha MOBEPXHI TPaHCAOCEPA.
Bucoky miiibHICTh IMMOOLTI30BaHOTO MaTepiaity
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Puc. 1. BinoOpaxeHHS Ha CEHCOPOTpaMi pe3yabTaTiB
3YUTYBaHHS Iporpamoro «Plasmon» HeratuBHoi (1)
1 IO3UTHBHOI (2) Ha TOKCOIJIa3MO3 CUPOBATKH KPOBi

Fig. 1. Displaying the results on sensorogram of reading
with program “Plasmon” negative (1) and positive (2)
on toxoplasmosis blood serum

JOCSITajy 32 paXyHOK HAHECEHHSI IPOMIKHOTO
mapy 3 nomiianinaminy rigpoxiaopuny (ITAAT).
bnokyBaHHS BUTBHUX MICIIb 3B’ SI3yBaHHS MiCIIs
iMMOO1Ti3a11il CeNeKTUBHOTO Iapy 3abe3neuy-
BaJIach 0OPOOKOIO MOBEPXHI POZYMHOM OUYAYOro
cupoBaTkoBoro ansoyminy (BCA).

[TapanenbHO 3 IMyHHUM Gi0CEHCOPOM,
1I0 XBOPOOY 11arHOCTYBAJIX 3 BUKOPUCTAHHSAM
IMyHO(EpPMEHTHOTO aHaII3y 32 JOOMOTOO TECT-
cucteMu — Habopy pearentiB D1764 s imy-
HO(EPMEHTHOTO BUSBICHHSA CyMapHUX aHTUTLI
no Toxoplasma gondii «BexkroTokco-aHTUTIIa»
(Bupobnuk 3AT «Bekrop-6ect», HoBocubipchk,
Pociiiceka ®enepartis).

PesyabTaTu it 00roBOpeHHs

3 gocaiKeHol 3a JOMOMOTOK iIMYHHO-
ro 6iocercopa Ha ocHoBi [1I1P 3aranpHOI KiJb-
KOCTI cupoBarok kpoBi BPX no3utuBHumu Bu-
suics 9 (18,8 %), cymuiBanMu — 3 (6,2 %).
Herarusno npopearysanu 36 tBapuH (75,0 %).

Jlnst miIBUIIIEHHS 9y TIAUBOCTI 1 301J1b-
LIEHHS PiBHS BU3HAYEHHS O10CEHCOpa MPOBOIH-
JI¥ TIOTIEPEIHIO MiATOTOBKY MOTO TpaHCAIocepa.
[Ipu HaHECEHHI KOKHOTO HACTYITHOTO pOOOYOTro
PO34MHY criocTepiraiacs 3MiHa pe30HAHCHOTO
KyTa. [3 BBEZICHHSIM Y BUMIipIOBAJIbHY KOMipKY
CHUPOBATKHU KPOBI KJIIHIYHO XBOPUX Ha TOKCO-
I1a3MO03 TBapHH BEJIMYMHA BIiATYKy OioceHcopa
CyTT€BO 30ibIyBanacs. TakuM 4uHOM, IMMO-
Oiizarist aHTUreHy 3a0e3neuyBalia CeJICKTUBHE
3B’s3yBaHHA cHenU()IYHUX aHTUTLI i3 CHPOBAT-
KM KpOB1 TBapHH. Y TBOPEHHS Ha MOBEPXHi 0i0-
CEHCOpa IMyHHUX KOMIUIEKCIB CIIPUYHMHIOE 3CYB
PE30HAHCHOTO KyTa MPOIOPIIIHO 0 KITbKOCTI
AHTHUTLI Y TIpo0i, IO BIAMOBIIa€ CTA/ii pO3BHUT-
Ky XBopoOu (puc. 1).

[To3uTuBHI pe3ynbrat Oyau 3adikco-
BaHi y 2 roniB BPX, siki Hanexanu npuBaTHUM
BJIacHUKaM, 1o cranomio 11,8 %. CymHiBHO
MpopearyBajii Ha TOKCOIUIa3MO3 CHPOBATKH KPO-
Bi Juie Bij ofHiei TBapunu (5,9 %). BogHouac
ounprricTs TBapuH (14 romis, 82,3 %) npopeary-
BaJia HETaTHBHO.

[To3uTHBHI pe3yNIbTaTH 10/I0 BUSBICHHS
antutin 1o 7. gondii Gyno 3apeecTpoBaHO cepe
7 tBapuH (22,6 %), AKi HaJEXKaJIU TPUBATHOMY
nignpuemctBy; 1ie Ha 10,8 % Oinblie, HIX cepen
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TBApHH MPUBATHUX BIACHUKIB. CyMHIBHI pe3yiib-
TaTH OyJI OTPUMAaHI IPH T0CIIPKEHH] CHPOBAaTOK
KpoBi Bix 2 TBapuH (6,5 %), o Ha 0,6 % Oinblie
BiJl aHAJIOTTYHOTO TIOKa3HUKa, OJIEP>KaHOTO Cepelt
TBapUH NPUBAaTHUX BJIaCHUKIB. HeratnBHa peakiyis
3aikcoBana y 22 Bunajkax (70,9 %). Lleii pe-
3ynbTaT BUABUBCA Ha 11,4 % MeHIIMM NOPIBHSIHO
3 aHAJIOTTYHUM ITOKA3HUKOM, OZIEpKaHUM IIpHU J0-
CJIIJDKEHH1 TBApHH, SIKI HaJIe)KaJIl BIACHUKAM.

OTxe, KUIbKICTh TBApUH T'OCIOAAPCTBA,
1110 TpOpearyBajIy 3a UM METOJIOM MTO3UTHUBHO,
BUSIBUJIACS BULIOO, HIXK TBApUH, BIACHUKAMU
sxux Oynu MemikaHii ci. Lo cutyartito MmoxkHa
MOSICHUTH TUM, 1110 B IbOMY T'OCIIOIapCTBI Oynu
CHPUATIMBIII YMOBH JJIs 3apakeHHs 30yAHU-
KoM Tokcorutazmo3y BPX (ckymueHicTh TBapuH
y NPUMIIIEHH], HETIOBHOLIIHHA TO/IIBIIs).

[TapanenbHO 3 AOCIIHKEHHSIM CHPOBATOK
KPOBI Ha TOKCOIIJIa3M03 IMyHOJIOTTYHUM Ol0CEH-
copoM Ha ocHoBi [IITP Gyno mpoBeneHo Bu3Ha-
YeHHsI aHTUTLI y CUpOBaTKax KpoBI IMX K€ TBa-
PUH y MOPIBHSAJIBHOMY acIeKTi 3a JOTIOMOTO0
iMmyHO(epMmeHTHOTO aHamizy (IDA).

Ha ocHOBI poBeieHuX JOCIiIKeHb OyI10
BCTaHOBJICHO, 1110 Y 9 TBapuH (18,8 %) cupoBarka
KpOBI NIOKa3aJia IO3UTUBHUI pe3ynbrar Ipu BU-
kopuctanHi IDA, o BiAnoBizae pesynpraram,
OTPUMAaHHUM 32 JIOTIOMOTOI0 IMyHHOT0 OioceHcopa
Ha ocHoBi [1TTP. BomHouac 33 (68,8 %) cupoBarku
KpOBI IIpopearyBaji HeraTUBHO MpH iX 10CIi-
mkeHHI MeTonoM [DA. Tlei moka3HUK MEHIINN
BiJl MOTMIEPEAHBOTO JOCITIHKEHHS IMyHHUM 010-
ceHcopoM Ha 6,2 %. Meronom IDA orpumano 6
(12,5 %) cyMHIBHUX pe3yIbTaTiB, IO MEPEBUIIYE
pe3yasTati iMyHHOro 6ioceHncopa (6,3 %) maibxke
BABIYi (puc. 2). Lle nae HaM npaBo cTBEPKyBa-
TH, 10 AOCHTIJIKEHHS, POBE/ICHI 32 JOIIOMOTOI0
iMyHHoro 6ioceHcopa Ha ocHoBi I TP, € BiporiaHi-
IIMMH [PH TOCTAHOBL A1arHO3Y Ha TOKCOILIa3MO3
NOpiBHSAHO 3 MeTosioM [DA.

ITpu nociimpKeHHI CUpOBaTOK KPoBi Oyiu
MPOaHAaIi30BaHI Pe3yNbTaTH, 10 CTOCYIOThCS TO-
IIMPEHHs TOKCOIUIa3MO3y 3aJIEXHO Bifl CTaTI 1 BIKY
TBapHH. 3 METOIO0 BCTAHOBJIEHHSI PI3HULI Y KUTb-
KOCTI TBapHH PI3HOI CTari, sIKi pearyBajiy O3UTHB-
HO 710 30ynHuKa 1. gondii, BAKOPHCTOBYBAIU IMyH-
Huil 6iocencop Ha ocHoBi I1I1P ta IDA.

Cepen nocmimxenux 10 cupoBaTok Kpo-
Bl CAMOK MO3UTHUBHY PEAKI[iI0 3apeecTpyBaln
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Puc. 2. TlopiBHSHHS €(EKTUBHOCTI AiarHOCTUKH TOKCO-
TU1a3MO3Y BEJTUKOT poraroi XynoOu 3a BAKOPHUCTaHHS
iMmyHHOTO 6ioceHcopa Ha ocHoBi I1IIP i meTony IDA

Fig. 2. Comparison of the effectiveness of toxoplasmosis
diagnostics of cattle using immune SPR biosensor-based
method and ELISA
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Puc. 3. TlommpeHHS TOKCOIITa3MO3y
cepel TBapuH Pi3HOT cTaTi

Fig. 3. Distribution of toxoplasmosis
in animals of different sexes

y 2 (20,0 %), neratuBny — y 8 tBapuH (80,0 %).
Bomnnouac cepen 8 3pa3kiB cupoOBaToK KpOBi caM-
uiB BPX numie onna mpoba Oyna mo3uTUBHOIO
(12,5 %), neratuBaumu BusBwiucs 7 (87,5 %).
CyMHIBHHX pEaKIliii SIK y epIIomy, Tax i B Ipyro-
My BHIAJKY He 3apeectpoBaHo (puc. 3). Lli naHi
MiITBEPIKYIOTh, 1110 CYyTTEBOI PI3HUIII IIO0 BHU-
SBJICHHS aHTHUTLI 10 30yJHUKA TOKCOIIJIA3MO3y
y CHpOBATIIi KPOBI SIK CaMmiliB, Tak 1 camok BPX
HE BHSIBIICHO.

BaxJ1nBOI0 0COOIMBICTIO TOKCOIIA3MO-
3y € HiJBHIICHHS 1HBa30BAaHOCTI TBAPUH 3 BIKOM.
JInist miATBEpIKeHHS IUX JaHUX OyJI0 TPOBEIECHO
JOCIIJPKEHHST cHpoBaTok kposi BPX 3 Bukopuc-
TaHHSM IMYHHOTO 010CEHCOpa 13 BpaxyBaHHSIM
KUJIBKOCTI TBapHUH 3 MMO3UTUBHOIO PEAKIII€I0 3a-
JISKHO BiJ] BIKY. 3 I1i€0 METOI0 Oy710 c(hopMOBAHO
JIB1 TPYTIX: TIEpIIa — TBAPUHHU BIKOM JI0 YHOTUPHOX
POKIiB, Ipyra — IOHAJ YOTUPH POKHU. Y TpyIi
BPX Bikom 110 4oTHpBOX poKiB (21 ocoOuHa) mo-
3UTHBHO NIpopearysajia juuie onHa (4,8 %), a He-
ratuBHO — 19 (90,4 %). OnuH 31 3pa3kis (4,8 %)
BUABHBCS cyMHIBHUM. Cepen 27 TBapuH BiKOM
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noHaj 4 poOKY MO3UTHBHI MOKA3HUKH OynH y 8
(29,6 %), a meratuBHi — y 17 ocobus (63,0 %).
VY nBox Bunazakax (7,4 %) 3apeecTpoBaHO CyM-
HiBHI pe3yJbTaTH J0CIIIKEHb.

SIK BUITHO 13 HaBEACHUX BHILE pe3yJIbTa-
TiB, BHIA/IKU IMO3UTUBHOI PEaKIlii Ha TOKCOILIa3-
MO3 3apeeCTPOBAHO cepell TBAPHUH Pi3HOTO BIKY,
MIPOTE OCHOBHA iX KUIBKICTh BUSIBJICHA y TPYII,
BIK TBapMH K01 CTaHOBMB NoHaj] 4 poku. Ha
HalIly JTyMKY, LI€ IOB’13aHO 3 TUM, L0 y CTapIInX
3a BIKOM TBAapHH 3011bIIY€THCS IMOBIPHICTb 3a-
paskeHHsI 30yTHUKOM XBOPOOH.

BucHoBkn

[Tpu nocaimxeHHi 48 cupoOBaTOK KPOBI
BPX 3 BuKOpHCTaHHSM IMyHHOTO OioceHCOpa Ha
ocHoBi [1ITP no3uTHBHUMH Ha TOKCOILIa3MO3 BH-
suics 9 (18,8 %), cymuiBauMu — 3 (6,2 %).
HeraruBHO npopearyBaim Ha HasBHICTb 30yIHU-
Ka iHBa3iitHO1 XxBopoOu 36 TBapuH (75,0 %). Me-
TortoM IDA 3apeecTpoBaHO 6 CYMHIBHUX PE3yIib-
tatiB (12,5 %). Lle# noka3HUK y/Bidl IEPEBUIILY€E
pe3yaBTaTé IMyHHOTO OioceHcopa. Takum 4rHOM,
JOCTIPKEHHS, IPOBE/ICHI 3a JIOTIOMOTOF0 IMYHHOTO
6iocencopa Ha ocHoBi [1I1P, € epexruBHimMMU
MIPU A1arHOCTUII TOKCOIIa3MO3Y.

XBOPIIOTh Ha TOKCOIUIA3MO3 SK CaMIIi,
Tak 1 camMKku. He 3apeecTpoBaHO CyTTEBOT pi3HUII
10710 notmpeHHs xBopoou y BPX pi3noi crari.

Yacrimie aHTHUTLIA 0 TOKCOILIA3M BUSIBIISI-
JIM 'y CHPOBATII KPOBI TBAPUH BIKOM MOHA/T YOTHPHU
poku. Lle mosiICHIOETbCS THM, IO y CTApIIUX 3a
BIKOM TBapHH 30UIBIIY€ETHCS IMOBIPHICTD 3apa-
KEHHS 30yJHUKOM XBOPOOH.

IlepcneKTHBY NOAANBIINX AOCTITKEHD.
VY nopanenIoMy IJIaHY€ETHCS MTPOIOBKEHHS J10-

CITIJUKEHb 3 METOIO BUBYEHHSI OCOOIMBOCTEH 1 ajl-
TOPUTMY BUKOPHCTAHHS IMyHHOTO O6i0ceHcopa
3 METOIO BCTAQHOBJICHHS J1arHO3y Ha TOKCOILIa3-
MO3 cepell pi3HUX BHJIIB TBAPHUH.
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