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ITpoanasizoBaHo e(heKTUBHICTh iMMO00iIi3alIlii aHTUTEHY Bipycy JIeliK03y BEeJIHKOI poraToi Xy/o0u Ha IIOBEepPXHi Ie-
peTBopioBava, BKPUTiil piSHUMH XiMiUHUMU areHTaMu (IOAeKaHTioaoM, IOJieJIeKTPOIiTaMu i MOXiTHUMU JeKCTPaHY)
JLJIA CTBOPEHHA (DYHKIIIOHAJIBHO CTA01IPHUX YHI()IKOBAHNUX UYTINBUX €JIEMEHTIB OITHYHOTO iMyHHOTO 6ioceHCOpa Ha OC-
HOBi ITOBEPXHEBOTO IIJIA3MOHHOTO pe3oHaHCy. ITokasano, 1110 BUKOPUCTAHHSA IIOJIieIeKTPOJIiTiB moTiaiaMiny riqpoxJro-
puny i nomicrTupencyabdoHary A Mmoaudikallii moBepxHi mepeTBopoBaua 6ioceHcopa € HAWOiJIbII JOIIIbHUM, AeIe-
BUM i IIPOCTHUM IIiJi Yac IIPOBEIeHHS CKPUHIHTOBUX IOCTi[KeHb. 3MiHHI IJIACTUHKHU, IO 1X BUKOPUCTOBYIOTH SK
MepPeTBOPIOBAY, MOKYTh OYTH IIiITOTOBJIEH] 3aBUACHO i BUKOPUCTAaHI B pasi moTpedu.

Knwuosi cnosa: Beinka porara xynoba, BipycHUl JeiiKo3, JiarHoCTUKAa, iMyHOOI0CEeHCOPHUI aHali3, ITOBePX-
HEeBUH IIJIAa3MOHHUU PE30HAHC, JOAEKAHTION, MOJIieJIEKTPOJIITH, JeKCTPaH.

ExcrnpecHUiT KOHTPOJIb 3a PO3TOBCIOMIKEH-
HAM peTpoBipycHOi iH(peKIIii cepen Jsromeir Ta
TBapWH — BaKJIMBa CBiToBa mpobsema. 1K Bi-
IOMO, PEeTpoOBipycu € 30yZHUKaAMHU HaOyTOTo
iMmyHOme(inuTy B JMojaelt, 110 KBaJihikoBaHO
aK 3axBoproBanHsa Ha CHIIl; BoHu, 30Kpema,
€ TaKO)X 30yAHMKAMU BipyCHOI'oO JIeHKO3y Be-
JuKoi poratoi xymnoou (BPX), BipycHux XBOpo0O
pub, HaOpUKJIAL KapIUHOMU B IMYKH, TOIIO.
OCHOBHUM 3aXO0JIOM [AJISA ITOJOJIaHHS 3aXBOPIO-
BaHb, 3yMOBJIEHUX PETPOBiPYCHOIO iH(EKITiETO,
€ CBO€YacHa AiarHocTmka ix. XBOpUX TBapuH
BUJIYYAIOTh 3 TYPTY Ta SHUIIYIOTh. 3araJbHO-
OPUAHATUM 3aCO00M BUSBJIEHH Jeiiko3dy BPX
€ TPpaAUuIiTHuN iMyHO(pEepMEeHTHIN aHaJai3, Bi-
momuit ik ELISA-meton. I 11bOT0 BUKOpPUC-
TOBYIOTh, K IIPABUJIO, IIPOOU KPOBI i3 mIuiiHol
BeHu. OmHaK IIeli MEeTOJ € TOBTOTPUBAJIUM
(aHaxi3 TpmBae 6a1U3BKO 6 TOK), BUCOKOBAPTiC-
HUM (BapTiCTh OJTHOTO aHAJIi3y — OJIM3BKO 5 J10-
aapis CIITA), mocuTh CKJIAOHUM, BUMAarae BI-
COKOI mpoeciiiHoi miArorToBKM BUKOHABIIIB Ta
cIeIiaJIbHOTO O0JIafHAHHS i peareHTiB (pisHUX
KOH’IoTaT, XiMiuHIX KoMIIOHeHTiB). B YKkpaiui
3aCTOCOBYIOTH [EINeBIINil, ajie MEHII YyTJIH-
BUH i ImMe GLIBII PYTUHHUN METOL — Peariiio
imyromudysii (P11). EdbexTuBHe 03m0pOBIIEH-
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HA CTaja MoTpedye IPOBOAUTH HOTO OOCTEKEH-
Hs IprHaMHI uepesd KoxkHi 10 gHiB y pasi Bu-
SABJEHHS B HbOMY XBOPHUX TBapuH. [CHylOUnMu
MeToIaMHU ITe HeEMOMKJINBO 3AiCHUTHY Uyepes Jo-
CUTL 3HAUHY BApTiCTh aHAJJi3y i HeoOXimHicTh
qyacToro B3ATTA mpob6 Kposi. Ili mpobimemu
YCHOIITHO BUPIITYIOTHCA i3 3aCTOCYBaHHAM 3a-
ITPOTIOHOBAHOTO HAMU iMyHHOT0 OioceHcopa Ha
OCHOBi TTOBEPXHEBOTO ILJIA3MOHHOTO PE30HAHCY
(IITIP) [1, 2]. Taxwuii 6ioceHcop MoKke 3abe31e-
yuTH npamMuil (6e3 BUKOPUCTAHHSA JOAATKOBUX
peareunTiB), eKcupecHUU (3AiliCHIOBaHUU IIPO-
TATOM 3—5 XBUJINUH), JeIeBUi (BapTiCTIO MeH-
mie 1 gomapa CIITA) anasis i HaBiTH 6e3 B3ATTA
KPOBi, & BUKOPUCTOBYIOUU JIUIIIE KPATLJIUHY
MOJIOKA.

VY momepenHix gocaimKeHHAX OyJia moxKasa-
Ha e(peKTUBHICTb iMyHHOTO OioceHCcOpa Ha OCHO-
Bi IITTP mis peectparrii cuenugiunoi B3aemomii
AQHTUTeH—aHTUTIJIO, a TAKOK JOBeJeHa MOK-
JIUBiCTH HOTO BUKOPUCTAHHSA JJIA €KCIIPECHOTO
BUBHAUEHHS PiBHA AaHTUTII, 1HAYKOBAHUX
Bipycom Jeiiko3y (BJI) Besmkoi poratoi Xymo-
6u, y KpoBi TBapuH [3]. [lJd bOTO Ha OBEPX-
HIO IIepeTBOpIOBavYa iMMOO0iiIisyBaju aHTHUIeH
BJI, orpumanHuii Big HayKOBO-BUPOOHMUOTO
TOB «Jlefikomon» (M. ITonraBa). Immob6iriza-
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i aHTUTeHY Ha IIOBepXHi 3abes3meuyBaja ce-
JeKTHUBHE 3B’ SI3yBaHHA CIENMUMIUHUX aHTUTLI
i3 cupoBaTKU KpPOBi TBapuH. Busasuiocsk, 1o
pesyiabTaTy aHaJIi3y iCTOTHO 3aJieXaTh BiJ TO-
ro, AKUM YMHOM IIiITOTOBJIEHO IIap 30JI0Ta Ha
CKJISHIN ITOBepXHi, y AKMUH CIIOCi0 I[f0 TOBEPX-
HIO TIOTIePeIHBO 00POOJIAIY Ta AKUH CTaH iMMO-
6irisoBaHOTO OioJsIOTiUHOTO MAaTepiany Ha IO-
BepXHi TpaHcaocepa. HaHeceHHA Ha MOBEPXHIO
30JI0TA PiBHUX MOKPUTTIB JO3BOJIAE 30iABIITUTH
yyTJUBicTh OioceHcopa. 3oKpema, Moaudika-
IisA CEHCOPHOI ITOBEePXHIi JOJeKaHTioIoM 30ib-
mrye ii B 1,3 pasa [4]. Okpim Toro, ¥ pasi immo-
Oinmiszarii OioJoriuHMX MOJIEKYJ 3BUUYANHOIO
(disuuHOIO a/copOIlieto Ha YMCTiH TOBEPXHi 30-
Jorta abo K IIoIepeqHBO 00poOJeHiit mome-
KaHTioJIoM um moJienektpoJitamu [4, 5] mo-
CHUTB 3HAaUHA YaCTHHA IX MosKe OyTU 0JI0KOBaHa
BHACJIIIOK KOHTAKTy aKTUBHUX IeHTPiB (Ha-
MIPUKJIAJA, aHTUTEH3B’ I3yBaJILHUX CaiTiB) 3 IO-
BepxHe. AOM YHUKHYTH IIbOTO HEAOJIKY, BU-
KOPHUCTOBYIOTh pPi3Hi mimxomu, cepen AKHX
HaAWTOMIUPEHIMUMY € OPi€eHTOBaHe BKJIIOUEHHSA
OioJsioriuHmMX MOJIeKYyJ y IaiBKu JleHrmiop-
Boom:xer pisHoro ckimany [6] abo momepexmHsa
immobinizania Ha moBepxHi 6inka A i3 Staphy-
lococcus aureus [5] Ta nekTusis [7, 8], mo ma-
0Th cropigHeHicTs fo F,-dparmenrta IgG a6o
JK mo fioro KapborigpaTHoro KommonenTa [9].

Y Hamux OOCIiIKEeHHSIX OCOOJHUBY yBary
OpugiiaAan camMe onTmMisarii ymMoB iMMoO0ijri-
3aIrii ceJIeKTUBHOTO 0i0JIOTiUHOTO MaTepiamy.
B 1ii cTaTTi HaBegeHO eKCIIepUMeHTaJIbHI TaHi
00 TOPiBHAJHLHOTO BUKOPUCTAHHA IIOJIi-
€JIEKTPOJIITIB, TiOJiB Ta MOXiZHUX AEKCTpaHy
nasa immobigisanii antureny BJI 3 meToio 3a-
OesmeueHHsA e)eKTHUBHOCTI Ipoiiecy Ta GYyHK-
mioHaabHOI CcTAOlJIBHOCTI IIiZATOTOBJIEHOI IIO-
BepPXHi TpaHcAocepa.

Marepianau i meToau

BuwmiproBanbHUM IPUCTPili i TpUHIIUI HTOTO
poboTu meTasibHO PO3TJIAAHYTO pawimre [1, 2].
ITepeTBOpioBaY iMyHHOTO OioceHcOpa y BUTJIAA1
mornepegHbo xXpomoBaHoi (3—5 mm mapy Cr)
CKJIAHOI IJIACTUHKY 3 HATUJIEHUM IIIapoOM 30JI0-
Ta TOBIIUHOIO 45 HM IIOETHYETHCS 3 IIPU3MOIO
OIITUYHOTO IIPUJIAAY 3a JOIOMOIOI0 iMepciiHoi
piguuu (mosideninoBoro edipy) 3 KoediieH-
TOM 3aJioMJaeHHA 1,6.

AmnTturen Bipycy JiefiK03y OTpHMMaHO BifJ Hay-
KoBO-BupooOHUUOTr0o TOB «Jletikomos» (M. ITo-
TaBa). B eKcnepuMeHTi BUKOPUCTOBYBAJIU PO3-
YMH TAKOT'0 AaHTUTeHYy B KOHIeHTparii 1 Mmr/mi
B 1 MM tpuc-HCl-6ydepi, pH 8,2, 1m0 micTus
140 mM xsnopucToro HaTpilo.

CupoBaTKMU KPOBi KOpiB OyJi0o B3ATO B pis-
HuX rocmogapcrBax IlosTaBcbKoi obsacti. Yei

CUpPOBaTKMU IMolepeAHbo mnepeBipanau y PIII.
Hna mocaimkens iMmynHUM G6ioceHCOpPOM Ha OC-
HoBi IIIIP roryBanu pisHi po3BeeHHA CUpPOBa-
ok y 1 mM-tpuc-HCl-6ydepi, pH 7,4, mio
mictuB 140 MM xJgopucTtoro HaTpiio (3PP).

1% - po3unH OMYAYOTO CUPOBATKOBOTO aJIh-
oyminy (BCA), orpumanoro Bim ¢ipmm Sigma
(CIITA), roryBanu, BuKopuctoByoun 3DP.

s momudikarlii moBepxXHi mepeTBOpOBava
3aCTOCOBYBAJIN TOJEKAHTIOJ Ta IOTieJIeKTPOJIITH.
Ximiuny copbrito momekantiosy HS (CH,);;CHj
3IiMICHIOBANIN, 3aHYPIOYM BUTOTOBJEHY ILjIac-
TUHKY 3 HaHeCeHUM Itapom 30a0Ta B 1 MM po3s-
YUH eTaHOJIy IPpU KiMHATHIN TemMIlepaTypi Ha
15 rox, micJjis YOoro IPOMUBAIYN YUCTUM €TAHO-
JIOM 1 BUCYIITyBaJIM Y TOTOIli TOBiTPA.

ITonienekTposriTHa HEePO3UMHHA TLJIiBKA Ha
MOBEPXHi 30Ji0Ta (hopMyBajaach 3a AOIIOMOTOIO
mosianimaminy rigpoxigopuzny (ITAA). Iloi-
eJIEKTPOJIIT BUKOPUCTOBYBAJIU B KOHIIEHTpAITil
1 mr/mi, yac ekcmosutrii 30 XB, mpu KiMHaTHI i1
Temiepatypi. IloBepxHI0O mpoMUBAJIU OUCTU-
JIbOBAaHOIO BOJIOIO.

¥ pagi BacTocyBaHHA JeKCTPaHy CyJabdaTy
(5 kDa) iioro posuuu B 1 mM tpuc-HCI-6ydepi,
pH 4,0, xoumeunTparisa 2 Mr/mJj, HAHOCUJIN Ha
MMOBEPXHIO i BUTpuMyBaau Tam 25 XB, a MOTIiM
IIOBEPXHIO IpoMuBaiu 6ydepom.

TecTyBaHHS CUPOBATOK HA HAABHICTD Y HUX
aHTUTILJI, coenu@ivHuX 10 OiIKiB peTpoBipycy,
TIPOBOINIIN, SIK OMMCAaHO paHirre [3].

PesyasTaTu Ta 060TOBOPEHHST

BaskauBoro BUMoOTroro 10 poboTu GioceHcopa
€ cTabisbHIiCTD i BiATBOPIOBaHICTE PE3yabTATIB
mociigskenb. ToMmy omHUM 3 OCHOBHUX 3aB/IaHb,
AKi MaroTh OyTH BUpIIlleHi Ha MIJIAXY BIPOBaI-
JKeHHSA y TPaKTUKY PO3pPOOJIEeHOTO HAMU paHi-
mre [10 ] 6ioceHCOPHOTO METOAy AiarHOCTUKU
peTtposipycHoro Jeiiko3y BPX, € 3abe3neueHHs
e(pekTUBHOI CTaHIAapPTM30BaHOI iMMOOimizaIrii
GiosioriuHOTO MaTepiasay Ta onTUMisaIlia QyHK-
mioHaapHuX napamerpis IITTP-6iocencopa.

VY momepenHix ekcrepuMeHTaX Ha MOAENTL
B3aeMoO/[il aHTHUTeH—aHTHTIiJIO [JOCIimKeHOo
¥ mpoaHasizoBaHO e(PeKTUBHICTEL iMMOOiTizaIii
biosioriuHOrO MaTepiasy Ha MOBEPXHi MepeTBO-
proBaua IITIP, ykpuTiit pisaruMu 6iosiorivuHTMU
Ta XiMiuHmMM areHraMu (JIEKTUHaAMH, AOJe-
KaHTioJIoM, IIOJIieJIeKTPOJIiTaMH Ta MOXiZTHUMU
IEeKCTPUHY), 110 OyJI0 3aCTOCOBAHO IJA CTBO-
peHHsA GYHKI[IOHAJIBHO cTabiIbHUX YHi(iKOBA-
HUX YyTJINBUX eJieMeHTiB 6iocercopa [7]. OcKinb-
ku uytauBicts IITTP 6ioceHcopa JoCUTH BUCOKA
W mocTraTHA AJIA MPOBEAEHHSA CKPUHIHTOBUX
eKCIIPeCHUX JOCTiIKeHb Ha JIeUK03 [3], To misa
iHTerparmii aHTUreHy Ha IOBepxXxHi OioceHcopa
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[IOCJIYTOBYBAJIVCH JIWIIIE TAKUMH CIIOCO0aMu,
aki B immux Bumagxax [10] Oyau HalimmpocTi-
UMY 1 BUABJIAIU BUCOKY e()eKTUBHICTS.

Momudikaiis moBepxHi mepeTBoproBaua
TioJlaMH Ta MOJIieJIeKTPoJIiTaMu

¥V cnemnianbHIiN cepii gocaimkeHb TOBEIEHO,
1110 aACcopOIliss aHTUTeHY Ha MOBEPXHi ITepeTBo-
pioBaua, BKPUTiH IIapoM JoJeKaHTioay abo
noJutienexkTpoiity ITAA, € crabinpHOIO B uyaci
1 He pyHHYETHCA ITif Yac TPOMUBAHHSA BUMipIO-
BaabHOI KoMipKku 3PP. Immobintisalis anTure-
HY CYIPOBOIKYETHCSA 3MiHOIO PE30HAHCHOTO
KyTa B Me:kax 1 200—1 500 xyT. c. Pasom 3 Tum
MOKas3aHo, 1110 B Pa3i BUKOPUCTAHHS ITOJTieJIeKT-
POJiTY KiMbKicTh COpOOBAHOIO HA IIOBEPXHi aH-
TUTeHy OyJia memnio O0iJbIno0, a BiAryk GioceH-
copa 3a immoO6ijgisamii anTureny OyB OijbIi
cTabiIbHUM i BiATBOPIOBAHUM HOPiBHSAHO 3 He-
00p00JIeHOI0 MMOBEPXHEI0, X0Ya JOCTOBipHOTO
OigBuIlleHHA KOHIeHTparii antureny BJI ma
HOBepPXHi He BimsHauasoch (puc. 1). 3acrocy-
BaHHSA JOAEKaHTIONy TAKOXK cIpusae cradigisa-
il monomapy anrureny BJI. IMmmobGirisoBaHuit
y TaKkuii crocid auTurex 30epiras Mmaiize CTOBi -
COTKOBY aKTHBHICTh YIIPOLOBXK 3 MicsIlis, Tomi
AK aHTUTeH, HaHeCeHUH Ha HeBKPUTY HOBEPX-
HIO, BTPAa4YaB aKTUBHICTh BiKe uepes3 2—3 THKHi.

Hozmexantion IlomienexrpoiiTu  SOJIOTO

Puc. 1. Bigryk IIIIP Giocencopa
Ha BHeceHHA aHTUTreHY BJI
3 BUKOPHCTAaHHAM Pi3HUX THIIIB MOBEPXHi

O6poGJienus moBepxHI 1% -M pPO3UMHOM
BCA micoa cop6biii anTureHy He BHOCUTH CYT-
TEBUX 3MiH y BeJUUYUHY PE30HAHCHOTO KyTa,
1o peectpyerbed. lle, Ha HaAITy AIYMKY, O3HAa-
Yyae, 110 Ha MMOBEPXHI MPAKTUYHO HE 3aJIUIIAE-
ThCS BiIBHUX MicIb 3B’sI3yBaHHSA, a KOHIIEHT-
paris aHTUTeHY € JOCTAaTHHOIO NIJIs CTBOPEHHSA
MaKCUMAaJIbHO MIJIBHOTO IIapy. 3i BBeIEHHAM
Y BUMipIOBaJIbHY KOMipKYy cuenu@iyHol aHTHU-
CUPOBATKHU KOPiB, KJIIHIYHO XBOPUX HA JIEHKO3,
BeJINUYMNHA BiAryKy OioceHcopa KOpeJsroe 3i cTy-
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meHeM ii posBeneHHA. Takum unmHOM, iMMOOLTi-
3arisg aHTUTeHY 3abe3leuye ceJleKTUBHE 3B -
3yBaHHs crenudiyHUX aHTUTIJI i3 cUpPOBATKU
KPOBi TBapmH. ¥ TBOPEHHS Ha IIOBEPXHi 6ioceH-
copa iIMYHHUX KOMILIEKCiB CIPUUYMHIOE 3CYB
PEe30HaHCHOTO KyTa, IMPOMOPIINHNNA KiIbKOCTL
QHTUTIJ ¥ TpPOOi.

ITokasaHno, 1110 HAHECeHHA AHTUTEeHY Ha II0-
BEPXHI0O TO3UTWBHO 3apAMKeHOl II0JIieseKT-
POJiTHOI IJIiBKM IiABUIIYE BiATYK OioceHCcOpa
Ha 15-20% nOpiBHAHO 3 TUM BUOALKOM, KOJIH
BUKOPHUCTOBYBaJU HeOOpPOOJEeHY II0OBEPXHIO
bOioceHcopHOTO mepeTBOpioBaua (puc. 2).

PosBenennsa CHUPOBaATKH

Puc. 2. BeruuuHa BiTXUJIeHHS PE30HAHCHOTO KyTa
iMmyHHOrO ceHcopa Ha ocHoBi IITIP
IIiJ{ Yac JOCTiAKeHHA CHPOBATOK KOPiB:
1 — mogudirkoana I[TAA moBepxHs;
2 — HEeBKPUTa 30JI0TA TIOBEPXHSA

BcramoBneHo Takok, 1o mommdikralia
TPAHCAIOCEPHOI MOBEPXHI TioslaMm MaiKe He
BILIMBAE HA YYTJIUBICTh aHaJi3y, TOOTO BiATYK
bioceHcopa ITiJ yac BUBHAUEHHS iHTEHCUBHOCTI
#oro creru(ivyHol iMyHHOI B3aeMO/ii 3 aHTUTLIA-
MU, II[0 MiCTHUJINCh Y CUPOBATIIL KPOBi, € IMpuod-
JIU3HO TAKUM, SIK i 63 momepeaHboTo 3aCTOCY-
BaHHA TioxiB. Ile 3ymMOBIeHO JHIIIE THUM, IITO
iMMO006iIidyeThesa OiybIille aHTUTEHY Ha IIOBEePX-
Hi, OMHAK OpPi€HTAIlis AHTHUIeHHUX AETEePMiHAHT
Ha MIOBEPXHi He € TaKoIo, IO CIPUIE iX MaKCHU-
MaJIbHIiN eKCIIO3UIlil, SK y pasi, KoJu momepe/-
HbO HAHOCUJIU MOJIieJJeKTPOJiTHHUY 1m1ap. Pazom
3 TUM, Taka Momudikalisa crabdinzizye amcopo-
IiI0 aHTUTEeHY, TiABUIIYIOUYN TaKOXK BiITBOPIO-
BaHicTh pesyabTaTiB aHamiziB. PosbimuicThb
pesyJIbTaTiB mif yac BUMipIOBaHHS OHiel mpobu
3HAYHO MEHINA ITOPiBHAHO 3 BUMIAJKOM, KOJIU
aHTUTeH imMMoOinisyBasium Ge3mocepelHBO Ha
IIOBEPXHi 30JI0TA.

TakumM YuMHOM, ITOKa3aHO, III0 3aCTOCYBaH-
HA OoJIeKaHTiosy Ta moiienextpoJity ITAA
IS TMOKPUTTS IIapy 30J0Ta Ha IOBEPXHi IIe-
peTBOpIoBaYa JO3BOJIAE, IIEPEAYyCiM, ITiABUIITH-
TU BiATBOPIOBAHICTh POOOTH Uy TINBUX €JI€MEH-
TiB ONTUYHOTO iMyHHOTrO OioceHcopa Ha 06asi
IITIP. ITpore KinbKicTh O6i0JIOTiUYHMX MOJIEKYJI,
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3o0110TO IToniemexrpoaitu oaexaHTioun

Puc. 3. Biaryx IIIIP 6ioceHncopa Ha BHECEeHHA
arTucupoBaTtku (1:500) 3 BUKOPUCTAHHAM
Pi3HMX TUIIIB MOBEPXHi

dixkcoBaHMX Ha IMOBePXHi (pismuHOIO coplOIriero
a00 3a TOIIOMOI00 IIPOMIKHUX IIIapiB 3a3HAYe-
HUX BHUIIE CIOJYK, OOMe)KeHa ILJIOIIUHOIO II0-
BepxHi meperBopioBaua. I[roMy OOMeE:KEHHIO
MOJKHa 3amo0irTu 3a JOMOMOTOIO CIIONYK, AKi
3maTHi (h)opMyBaTH Ha IOBEPXHi PO3TaIy:KeHi
CTPYKTYpPU i B TaKuii cmocib s3abesmeuyBaTu
poaTalryBauHsa 0i0JIOTiUHOT0 MaTepiany y Tpu-
BUMipHOMY IIpocTopi. TakuM YMHOM KiJIbKiCcTh
iMmMo06isizoBaHOTO MaTepiaay MOKHA 30i/IbIIIN-
TH, OiABUIMUBININ THUM CAMUM YyTJUBIiCTH
Oiocencopa.

Y paHiii pobOTi 3aIpPOIIOHOBAHO IIle OOHY
CXeMy 3aCTOCYBAHHS IIOJIieJeKTPOJIiTiB, KOJIU
HOJIiKaTioOHM Ta IIOJIiaHIOHW BUKOPUCTOBYBA-
JUCh IJis (POPMYBAHHS ITOABIHOTO PO3TraJy-
JKeHOT0 I1apy 60ioMoJeKry.

Taxa cxema iMmmoOimizarii Giosoriumoro
MaTepiany Oyja cHouyaTKy BigmpalboBaHa Ha
TPAmUIINHINA OIS HAIIUX OOCIiIKeHb MOJeJi
aHTureH—auTuTiio: IgG JaOIUHM Ta MOJiKJIO-
HaJbHI aHTUTiJIa KPOJMKA J0 iMyHOTJIOOYTiHiB
JIIOMVHUA.

Awnrurina kposmka y KoHiesrTpairii 200 MK/ Mt
B 3®P, pH 8,0, amcopOyBaiu CIOHTAHHOIO
(¢isumuHOIO COPOIici0 Ha IIOBEPXHi II€PEeTBOPIO-
Baua, iHKyOoyBasiz 30 XB Ipu KiMHaATHil TeMIIe-
parypi, micad uoro KoMmipKy npomuBaiu 3PP,
IToTiM y KOMipKYy BHOCUJIX PO3UUH II0JIi€JIEeKT-
pouaitiB y mocaimosuocti ITAA — IICC — ITAA.
KoHmeuTpallis KoXHOT0 II0JIieJIeKTPOIiTy cTa-
HOoBmJa 1 Mr/mi, dac iHKy6arii — 20 xB. Jlauri
Y KOMipKY 3HOBY BHOCUJIM aHTHUTLJIAa KPOJISI IO
iMyHOTJIOOYIiHiB JIOAUMHM B TaKiil camiii KOH-
menrparii, BurpumyBasu 20 XB i mpoMuBaan
3®P. Ilorim y Komipry pozasauu 0,5% riyra-
poBoro aabgeriay. Ilicas imxy6ailii mpordarom
10 xB moaienerkTpoJsairu BummsBaau 0,01 M

tpuc-HCl-6ydepom, smimroroun pH Big 4,0 mo
8,0 i pyliHyI0UHN €JIeKTPOCTATUYHI 3B’ A3KHU MiK
IgG Ta mosienexTpositamu. TakuM YMHOM, Ha
MMOBEPXHi mepeTBoproBadYa (GOpMYy€eETHCSI HE MO-
HOIITap, a MOABiHMI ITap aHTUTIJI 3a PAXYHOK
KOBaJeHTHUX 3B’ A3KiB Mik Moaexkyaamu IgG,
YTBOPEHUX B3a AOIOMOTOIO0 TJIYTAPOBOTO aJb-
meriny (puc. 4). HacamMKiHeInb y KOMipKy BHO-
cuau po3unH 1gG mroavHY B Aiama3oHi KOHITe-
mrpamii Bix 1 ar/mia go 100 mxr/miu y 3®P Ta
dikcyBasiu BiAryK imMyHOCeHcopa. 3MillleHHS
Pe30HaHCHOTO KyTa 0yJio IIPOIOpIliliHe KOHIe-
Hrparii IgG moguHn y po3unHi.

10 11

3 456 7
12

Puc. 4. Bigryk IITIP imyHOCEeHCOpa HA BHECEHHST
0ioJIOTiYHMX Ta XiMiYHMX KOMIIOHEHTIB:
1 — pgucTuabOBaHA BOJA;
2 — TOJIiKJIOHAIBHI aHTHUTiNA KpoiB xo IgG mroanay;
3 — 3DP;
4, 5,6, — ITAA, IICC, ITAA, BignoBigmo;
7 — moJIikJIOHAIBHI aHTUTINIA KpOoaiB no IgG mronquHy;
8 — 3DP;
9 — rayrapoBuil anbaeris;
10 — 0,05 M tpuc-HCl-6ydep, pH 4 Ta pH 8;
11 — IgG nropuan, 100 MK /M

Ilokasano, 10 HiATOTOBKA YYTJIWBOI IIO-
BePXHi y Takuii c11ocid J03BOJIsA€ 3HAYHO ITiIBU-
HIUTH YyTJIUBiCTL aHAIIZY, AKa B JaHOMY pasi
cranoBuia 20 Hr/MJ, TpUUYOMY JIiHIHHWUN Bix-
pisok rpagika sane:xxHocti IITIP curmany Bin
KimbkocTi IgG smoqmuM y po3UnHi 3HAXOAUTHCS
B miamasoHi KoHmeHTpariit Big 100 Hr/MJa 10
100 mxr/ma. YyrausicTh iMmyHOCEHCOpa 3 BU-
KOPHCTAHHAM MOHOIIAPY aHTUTiI, chopMOBa-
HOT'O Ha HEBKPUTi#l ITOBEPXHi 30J10Ta, CTAHOBU-
aa 100 ur/ma, aimifina gpimaaka rpadixa
aexuThb y Mexkax 1-10 mxr/ma (puc. 5). Bera-
HOBJIEHO, 1[0 (DOPMYBaHHSA Ha MOBEPXHIi mepe-
TBOpPIOBaua 6araTorrapoBoi (TPUBUMIipHOI) PO3-
raJIy;KeHol CTPYKTYPHU 3 aHTUTIJ 3a JOIIOMOTOIO
MOJIieJIEKTPOJITIiB Ta TJIyTapoOBOTO aJblAerizy
JO3BOJISE 3HAYHO IiABUINUTY uyTauBicTs ITTIP
iMmyHOCeHcopa.

Amnanoriuny cxemy OyJiO BUKOPUCTAHO
i pna immobGinisamii autureny BJI. Posunw amTu-
reny BJI y kornienrpartii 0,5 mr/ma 8 1 MM Tpuc-
HCIl-6ydepi, pH 8,2, BHOCHIN ¥ BUMipIOBAJIbHY
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Puc. 5. Bigryx IITIP 6ioceHcopa Ha BHECEHHA PO3UUHY
IgG arogunu y miamasoni koHmeHTpanii Bix 10 Hr/mia
mo 500 MKr/MJI 3a pisHUX BapiaHTiB
YyTJIUBOI IIOBEPXHi:

1 — moABiiHWII IIap AHTHUTiJNI, CTBOPEHUN 3a JOIOMO-

T'OI0 II0JIieIEKTPOJIiTiB;
2 — MOHOIIIAP aHTUTiN, c(DOPMOBAHMH Ha HEBKPUTIH
30JI0TilI TOBEePXHi

KOMipKy Ta imkyOyBaam mpotsarom 20 XB mpu
KimMHaTHiTT Temmeparypi. IloTiMm KoMipKy mpo-
MHUBAJN 3a3HAUeHUM Oy(depoM i IIOCIIiZOBHO
BHOCcuIN nToJriesiekTpostitu ITAA — IICC — ITAA
B KourenTparii 1 mr/mia 8 1 MM Tpuc-HCI-6y-
depi 3 Bignosiguum pH. KoMmipry nmpomusBaan
Oydepom i BHocuam posuumH aHTureny BJI.
IakybyBaau 20 xB i mpomuBaau 0ydepom. airi
monasasiu 0,5% -1 POSUMH TJIyTapOBOTO AJTbETi-
Iy, BUTpUMYyBau 15 XB, TiCJIs YOT0 BUAAJIAIA
moaienexTpoaitTu 50 MM tpuc-HCl Gydepowm,
awminmtoroun pH Bix 4,0 10 8,0. ChopmoBaHy TaKuM
YHMHOM JIBOIIIAPOBY UYTJIMBY IIOBEPXHIO BUKOPUC-
TOBYBAJIU JJIA JOCTiIKeHHA aHTUCUPOBATOK.

B excrniepuMeHTi gocigxeHo 3 IPYIIN CUPO-
BaTOK KpoBi BPX. Ilepmra rpyma — 1e cupo-
BaTKU, mo3uTuBHI 3a ganumu PIJl Ta mertony
ELISA. Turp takux cupoBatok y PII cramo-
BuB Big 1:64 mo 1:256. [[1sa mpoBeeHHA METO-
ny ELISA BuKoOpuCTOBYBajJu TECT-CUCTEMY
IDEX (CIITA). Ipyra rpyna — Iie CUPOBaTKH,
HeraTuBHi 3a pesdyabraramu PIIl, ame mosu-
TuBHI 3a manumu metony ELISA. I maperri,
TpeTs rpylia — Iie CHPOBATKU, HeraTUBHI 3a pe-
gyabratamu PII] Ta ELISA. Ko:xHYy mpoly cu-
poBarku y possegenui 1:200 B 1 MM tpuc-HCI-
oydepi, pH 7,4, BHOCUIM y BUMipIOBaJIbHY
KOMIipKy 1 (ixkcyBanu cnenupivyHuii cursHal.
VYTBOpeHHs Ha MOBEpPXHi OioceHcopa iMyHHMX
KOMILJIEKCiB CYIIPOBO/I’KYBAaJIOCh 3MiHOIO Pe30-
HaHCHOTO KyTa. Ha puc. 6 HaBemeHo cepemHi
3HAUEHHA OJePKaHUX JaHUX TEeCTYBaHHS IIep-
WX IBOX I'PyI. ¥ Ipobax TPEeThoi IPyIu CUPO-
BAaTOK, HETATHUBHUX 3a pPe3yJbTaTaMU IBOX
rpaguiitaux meroxaiB PIJl ra ELISA, sa momo-
MOTOI0 iMYHOCEHCOPHOT'O aHaJidy cmerudiu-
HuX aHTUTia 10 BJI TaKk0oXK He BUABIEHO.

BcranoBseHo, 1110 (hpopMyBaHHSA TOABINHOTO
mrapy autureny BJI Ha moBepxHi mepeTBOpIoBa-
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Puc. 6. Bigryk IIIIP GioceHcopa Ha BHECEHHS PO3UUHY
cupoBaTku kpoBi BPX y posBenenni 1:500
3a pPi3HUX BapiaHTIB YyTJIUBOI IOBEPXHi:
1 — nopBinitHuY map antureny BJI, cTBopeHUit 3a mo-
TIIOMOTOIO ITOJIieJIEKTPOJIITiB;
2 — momomap autureny BJI, chopmoBaHUil Ha He-
BKPUTiH 30JI0Ti#t MOBepXHi

Ya iCTOTHO MiJBUIIyE UYTJIUBICTH CEHCOpPA MO
cuerniudivaux anturija. Ile mae ocobimBe 3HA-
YeHHS ITiJ] 4ac AOCJiAKeHHA TBAPUH Ha PaHHIX
eramax 3aXBOPIOBAHHS, KOJU TUTP cHeludiu-
HUX aHTUTLI HeBUCOKMM. OCKIJIbKY IOBEPXHIO
TOTYIOTH 3a3JaJIerib, TO Ha eKCIPECHICTL aHa-
JIi3y Iie He BILJINBAE.

Moaudikamia moBepxHi 3a JOMOMOT0I0
IeKCTPaHiB

Anrturen BJI immo06iIisyBasiu Ha MOBEPXHIO,
BKPUTY cyJab(parom nexcrpany. IloxigHi gexcr-
paHy MaioTh PO3TANYKEHY CTPYKTYPY i CTBO-
PIOIOTHL HA MOBEePXHi OLIBINTY KiJIbKicTh canlTiB
3B’sI3YBaHHA ITOPiBHAHO 3 UnCcTOIO (HeoOpobJie-
HOI0) moBepxHeio [5]. Posumn amtureny BJI
y koumenTrparii 0,5 mr/ma 8 1 mM Tpuc-HCI-
oydepi, pH 6,0, BHOCHIM Yy BUMipHOBaJBHY
KOMipKy ¥ iHKyOyBasu mporsarom 20 XB mpu
KimHaTHiN Temneparypi. IloriMm KomMipKy mpo-
MUBAJIN 3a3HaueHuM Oydepom i micis GJI0KY-
BaHHS BIMBHUX MicCIlb 3B’A3yBaHHSA BHOCHUJIU
3pas3Ky CUPOBATKYU Ta DiKCyBaIu 3MIiIlleHHA pe-
30HAHCHOTO KyTa.

IMmMmobinizamia aHTHUTeHY CYHIPOBOIIKYE-
ThCSA 3MiHOI0O PE30HAHCHOTO KyTa B MeXKax
1600 -1700 xyT. ¢, mo mHa 200-250 KyT. C
OisbIlle IMOPIBHAHO 3 HEBKPUTOIO IIOBEPXHEIO.
Biaryk cercopa 6yB 6inbInt cTabinmbHUM i Bif-
TBOPIOBAHUM, HiK TOZi, KOJU BUKOPUCTOBYBA-
Ju HeoOpoOJeHY IMOBEePXHIO 30J0Ta,
po30isKHIiCThL y 3HAUEHHI 3CyBY pPE30HAHCHOTO
KyTa B pasi immo06isizariii ogHOro I TOro camo-
ro 3pa3Ka aHTHUIeHy OyJia MiHiMaJIbHOIO, V Me-
kax 30—60 xkyt. c. Pasom 3 Tum, y pasi BuKo-



Excnepumenmanvri cmammi

pHCcTaHHS IoNepeIHbo HeoOpoOIeHol moBepxXHi
PO30iKHiCcTh pPe3yJabTATiB BiA IIJIaCTUHKU OO0
ILJIACTUHKY IIepeTBOpIoBada CTaHOBUTEL 15—20% .
30iabIlIeHHA KiJILKOCTI aicopboBaHOI0 aHTUTEHY
Ha IOBEPXHi CIIpUAE IMiABUIIEHHIO YYTJINBOCTI
OioceHcOopa [0 BUABJEHHA aHTHUTLI y PO3UMHI.
ITicis1 BHeCEHHS aHTUCUPOBATKY CIIOCTEPiraam
Ha 20% OiapiIuii BigryK O6ioceHcopa MOPiBHS-
HO 3 HeoOpoOJsieHOI0 moBepxHeio (puc. 7). He-
IOJiKOM TaKoro cmocoby momudikarlrii € Buco-
Ka BapTiCcTh JeKCTpaHiB.

PosBenmenusa cupoBaTKu

Puc. 7. BeinunHa BiIXuJIeHHA Pe30HAHCHOTO KyTa
iMmyHHOrO0 cencopa Ha ocHosi IIIIP
i Yac JOCIiNKeHHA CHPOBATOK KOPiB:
1 — Mogu(iKkoBaHa IEeKCTPAHOM IIOBEPXHS;
2 —HEeBKPUTA 30JI0TA IIOBEPXHSA

IIT06 3pobuTH TiACYMOK, MU TTOPiBHAJIYM pe-
3yJIbTATH HAIUX OOCJiMKeHb, Oomep:KaHi 3a
PiBHHX cIIOCO0iB IiATOTOBKM MIOBEPXHI mmepe-
TBOpIoBaua Oiocercopa. Byso Bimiopano 8 cu-
PoOBaTOK KPOBi KOpiB, AJA AKUX pPiBEeHb eKcC-
TUHKIII 3a ganumu Mmetony ELISA craHoBuUB
2,0-2,5 omr. ox. ITpoou pospoguiau 3PP y cmis-
BiguomenHi 1:500 i BHOCHIM iX Y BUMipIOBAJIb-
HY KOMipKy micaa iMmoOimisarmii aHTHUreHY
BiAIIOBiIHMM UMHOM Ha IIiATOTOBJIEHi# IIO-
BepxHi meperBoproBaua. [ajsi peectpyBaau
BiaAryk 6iocencopa. Ha puc. 8 mogaHo cepenui
3HAUeHHA ofep:kaHuX maHmx. IligTBepmxeno,
1o HaubijgbIIa UYyTJAMBiCTE IIpUTaMaHHA
OioceHCOpY, Ha IIOBEePXHi IIepeTBOpiOBaUa SIKO-
ro copMOBaHO MOABIMHUII ITap AHTUTEHY 3a
IOIIOMOIOI0 IOJIieseKTposiTiB. B immmx Bu-
magKax, 30KpeMa B pasi 3acToCyBaHHS TioJio-
BUX Ta AEKCTPAHOBUX IIOKPUTTIB, CyTTEBOTIO
OiIBUIIIEHHSA YYTJIUBOCTI HEe CIIOCTEpPiraJjoch.

TakuM ynHOM, OyJI0 TPOAaHAaIi30BaHO eeK-
TUBHICTH iMMoOOixizariii ceseKkTuBHOro 6ioJio-
rigyHOTO MaTepiajly Ha IIOBEePXHi IIepeTBOpIOBayUa
IITTP, monepeAHBbO BKPUTiH pisHUMU XiMiuHMT-
MU areHTaMu (06 KaHTioJI0M, IOJTieIeKTPOJIi-
TaM¥ Ta HOXiTHUMU AEKCTPaHY), AJA CTBOPEH-
Ha QYyHKIIOHAJBbHO cTabiIbHUX yHi(iKOBAaHUX

PosBenmenusa cupoBaTKu
Puc. 8. Bigryk IIIIP Giocencopa Ha BHECEHHS PO3YUHY
cupoBatku KpoBi BPX y possenenni 1:500
3a pi3HUX BapPiaHTIiB YyTJIUBOI MOBEPXHi:
1 — HeBKpUTE 30JI0TO;
2 — momeKaHTiousn;
3 — 3os0oTO, BKpuTe mapom ITAA;
4 — NoABiWHWMY IAP AaHTUTEHY;
5 — nmekcTpan

YYyTJAUBUX €JIEMEHTIB OITHYHOTO iMYyHHOTO
6iocencopa ua 6asi IITIP Ta onTumisaiii pyHK-
mionaabHuX napametpis IIITP GioceHcopa.

OckinbKM UYyTAMBIiCTH Ta cnenmu@divHicTb
IITIP Giocemcopa € mOCTATHBO BUCOKOIO [JIs
MIPOBEIEHHA €KCIIPECHOTO aHaji3y mpob 3 Me-
TOIO0 BUABJIEHHS XBOPUX HAa JIeIKO3 TBApPUH, TO
HeMa IMoTpedu 3acTOCOBYBATH BMCOKOBApPTiCHI
CIOJIYKM Ta YCKJATHIOBATU aJITOPUTM IIPOBeE-
IeHHsA aHaaisy. BukopucraHHA MOJieaeKT-
pouiTiB misa momudikarii moBepxHi mepeTBoO-
proBaua imyHHOro OioceHcopa ma 06asi IIIIP
€ HAWOiJIBI AOIIILHUM, JEIIeBUM i IIPOCTUM.

Taxo:x chaig momaTu, IO 3arajJbHA TPHUBa-
JicTh aHaAJi3y po3pobjieHMM iMyHHUM OioceH-
COPOM CTaHOBUTS Jiuiiie moHaa 40 XB, BKIIOUAIOUN
yac, BUTPAUYeHUHN Ha iMMoOiiisaliro auTureny
Ha MMOBEPXHi TpaHcAiocepa, OJIOKYBAHHA Bilb-
HUX Miciib 3B’A3yBaHHS Ta IIPOMUBAHHSA
BUMipoBasbHOI KoMipku. Cama K mpoIiemypa
TeCTyBaHHSI CHUPOBATOK He mepeBurnye 10 xB,
i Ime poOUTHL aHAJIi3 eKCIIPEeCHUM, OCOOJIBO 3Ba-
JKaluu Ha Te, M0 MOBEpXHA TpaHcAiocepa
obslafHaHa 3MiHHUMM IIJIACTUHKaMU, AKi Mo-
JKYTh OyTH MIONepeSHbO IIiATrOTOBJEHi i BUKO-
pucraHi B pasi morpebu. Y HaIIMUX TOCaigax
BJKE OJIePyKaHo Pe3yJIbTaTHh, AKi JeMOHCTPYIOTD
cTabiIbHICTh TAKWX MIOBEPXOHD IIPOTATOM TPHOX
i 6inpime micamniB. CrocTepeskeHHS TPUBAKOTH
i maxi, a oTiKe € Hamis, IO 3a3HAYEHUN TePMiH
MOsKe OyTu 3HauHO AOBIIUM. IMyHOOiOoCeHCOp-
HUI aHaJi3 MOXKHA IIPOBOAUTH i B MOJBOBUX
yMOBax, a IIPUJIagoBa YacTUHA IJIs Horo 3aific-
HEeHHA MOXKE MaTH IIOPTAaTUBHUU BUTJIAL. ¥cCe
1Ie CTBOPIOE YMOBH JAJISA IIPOCTOTO, IIIBUAKOIO Ta
JeIIIeBOT0 CKPUHIHTY JelKo3y 0esrnocepemHbo
B TOCIIOJapcTBax abo 'K Ha KapaHTUHHUX CTAH-
miax.
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IIpoananusupoBaHa 3PHEKTUBHOCTL UMMO-
OuIM3anuy aHTUIeHA BUPYCA JIEHK03a KPYIHOTO
poraToro CKoTa Ha IIOBEPXHOCTH IIpeo0pasoBaTe-
JIsl, IOKPBITON Pa3JNUYHBIMU XUMUYECKUMU areH-
TamMu (DOJEKAHTHOJIOM, IIOJUIJIEKTPOJIUTAMU U
MIPOM3BOAHLIMY AEKCTPAHA) IJIA CO3HAHUA PYHK-
IUOHAJBLHO CTAOMJIBHBIX YHUPUIIMPOBAHHBIX
YYBCTBUTEJLHBIX 9JIEMEHTOB OITUYECKOI'0 MM-
MYHHOI'0 0MOCEHCOpa Ha OCHOBE IIOBEPXHOCTHOI'O
ILJIa3MOHHOTO pe3oHaHca. [lokasano, 4TO MCIIOJIb-
30BaHNE IIOJUIJEKTPOJNUTOB MHOJHUAIUIAMUHA
TUAPOXJIOPUAA W IOJHUCTHUPEHCYJIb(poHaATA A
MOSU(PUKAIIMYN IIOBEPXHOCTU IIpeobpasoBaTeJIs
YKa3aHHOTO OMOCceHcopa ABJIgeTcA HauboJee Iie-
JIeCOOOPa3HBIM, JEIEeBLIM U IIPOCTHIM IIPU IPOBE-
IeHNY CKPUHUHTOBBLIX MccienoBaHuii. CMeHHbIE
ILUIACTUHKHY, IPUMeHsIeMble B KauecTBe IIpeodpa-
30BaTeNA, MOTYT OBITHL HOATOTOBJEHBI 3a0Jaro-
BPEMEHHO U MCIIOJb30BAHEI 10 Mepe HaJOOHOCTH.

Kntoue6vle cno6a: KPYIHBIN POTATHIN CKOT, BUPYCHBII
JEeNKO03, IUAaTrHOCTUKA, UMMYHOOMOCEHCOPHBI aHAJINS,
MOBEPXHOCTHBIA IIJIA3MOHHBIA PE30HAHC, MOJEKAHTU-
0JI, TIOJINAJIEKTPOJIUTHI, JeKCTPaH.
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IMMOBILIZATION OF BOVINE LEUCOSIS
ANTIGEN ON THE TRANSDUCER SURFACE
OF BIOSENSOR

L.V. Pyrogova, M. F. Starodub

Palladin Institute of Biochemistry
of National Academy of Sciences of Ukraine, Kyiv

E-mail: lyudmilasy@ukr. net

Efficiency of immobilization of bovine
leukaemia virus (BLV) antigen on the transducer
surface of SPR biosensor by using of various
agents (polyelectrolyte selfassembly, dodecanti-
ol, dextran sulphate) was investigated. This
technique was compared with direct immobilisa-
tion of the immune components on the bare gold.
It was shown that modification of sensor surface
with polyelectrolytes is most expedient and chip
for screening of bovine leukosis.

Key words: bovine leucosis, bovine leukaemia virus,
diagnostics, immune sensor analysis, surface plasmon
resonance, dodecantiol, polyelectrolytes, dextran.





