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MeTtomom ximiuHOI KOHAEHcAIlil CHHTE30BaHO BOJHI AuUcIIepcili HAHOUYACTUHOK 30JI0Ta CepeqHiX po3Mmi-
piB — 7, 17 ta 57 um. lIlnsixom BUSHAUEHHS TUTPY aBTOAHTUTLI potu nedeucuny (MBD-2), mamnepouiny
Hsp60 ta cepieBoro miosuny (My0) mociimkeHo xapakTep aBTOIMYHHOI BiZITOBii opranismMy ekcrepumen-
TaJIbHUX TBAPUH, iHAYKOBAHOI iHTpaepUTOHEAJbHUM YBeIeHHAM HAHOUACTUHOK 30JI0TA.

B ekcmepumenTax in Vvitro ta in vivo suasieno MHK-yIIkomKyBaibHy Hil0 HAHOYACTUHOK 30JI0TA
poamipom 7 Ta 17 HM i BiACcyTHiCTh TaKkol IiJ BIJIMBOM HAHOYACTUHOK po3MipoM 57 HM.

3a mokasHuKaMu iHAYKII aBToiMmyHHOI BigmoBizi opraniamy ta [JTHEK-ymkomKyBaJIbHOTO BILJINBY Ha
TKAHMHU JIaOOPATOPHUX TBAPUH HAHOUYACTHHKAMU 30JI0TA Pi3HOTO PO3Mipy 3p0o0JieHO BUCHOBOK, IO Yac-
TUHKYA PO3MipoM 57 HM € HalOiIbII IePCHeKTUBHIMMU AJIS 3aCTOCYBAHHSA Y TEXHOJOIisIX CTBOPEHHA 3aC00iB
IiarHOCTUKH i Tepamii mmaToJioriit cepiieBo-CyAnHHOI CICTEMMU.

Knawmouwoei cnosea. HaHOUACTUHKY 30JI0Ta, aBTOAHTHUTIIA, nedeHcuH, maneponin HSp60, miosuH,
imynHa BignmoBias, JHK-ymkomkyBagibHa 1id.

3 oruiaay Ha OypXJUBUM PO3BUTOK HaHOME-
IUITMHY TPo6JIeMa 3aCTOCYBAHH A HAHOUACTUHOK
MeTaJIiB AK CyOCTaHI[i#f HOBUX BUCOKOE(DEKTUB-
HUX 3aCc00iB JiarHOCTHUYHOI Ta IiJIHOBOI Tepaii
€ TOCUTH aKTyaJILHOIO.

Haii6inbin mepcueKTUBHUMHY Y IIbOMY CeHCi
¢ nanouactuHkH 3os0Ta (GNP). Tak, moxkasano
BUCOKY e(PeKTUBHICTh BUKOPHCTAHHA iX AK
KOHTPACTHUX areHTiB y MarHiTHO-Pe30HAHCHIN
Ta PEHTTeHiBChKili KOMII’IoTepHiil Tomorpadii
[1, 2], dpoToTepmanbHiii Tepalrii OHKOJIOTiYHIX
3axXBOPIOBAHb [3, 4], a TAKOK AK BEKTOPIB ILIbO-
BOTO JOCTABJIEHHS JIIKAPChKUX IIpeIapariB, me-
peaycim nporunyxJuHHEUX [5-7].

Mesmmioo Miporo 1me TOPKHYJI0CA AiarHOCTH-
KM Ta Tepamii ceprieBoO-CyAMHHHUX 3aXBOPIO-
BaHb, cepel AKUX cepIlleBa HeJIOCTATHICTH BBa-
JKaeThCA ONHIEI0 3 HAWBAKIUBIIIINX TMPOOGJIEM.
IIpore akTuUBHI mOCHim:KeHHs, 3HiMiCHIOBAHI Yy
IbOMY HAIPAMIi, CBifuaTh IPO 3HAYHI IEPCIIEK-
TUBU BUKOPUCTAHHA HAHOUYACTUHOK 30JI0TA Y
krapziosorii [8-10].

BpaxoByroun BuniesasHadyeHe, TOCJIiKeH-
Hs Oiosoriumoi mii, 30KpemMa BUBUEHHS aBTO-
iMyHHOTO TOTEHIIiaJly Ta MOMKJWBOCTI Kapaio-
TPOHHOT0 a60 KapAioTokcuuuoro BmauBy GNP,
€ HAA3BUYANHO BAYKJMBUM i HEOOXiTHUM IJIs
0io6e3meuHoro 3aCTOCYBaHHA iX y Kapaiosorii.

MeToio po6oTH OYJIO OIiHUTY ABTOIMYHHUHA
ta JHEK-yImKomKyBadbHUH BIIJIUB HAHOYACTH-
HOK 30JI0Ta Pi3HOTO PO3Mipy AJIsd BU3HAYEHHS
TIePCIEeKTUB IX 3aCTOCYBAHHSA Y KapIioJorii.

Marepianu i meTomu

HocaimxeHHsa MPOBOAUJIN Ha MUIIIaX-CaM-
n#ax aimii Balb/C BiBapiro IncTutyTy MoJseKy-
JapHoi 6iosorii i remeTuky HAH Ykpainu. ¥Yci
TBapuHU BiKoM 2-2,5 mic manu macy 18-23 r.
HocnifgsxkeHHAa Ha TBapuHAaX BUKOHYBaJIU
3riflHO 3 mpaBWJIaMU, NPUHHATUMU ETnyHUM
komiterom IMBiI' HAHY. ¥ po6ori BuUKOpDUC-
TOBYBaJW CUHTe30BaHi B IHcTHUTYyTi 6GioKoO-
gdoigaoi ximii im. @. [I. OBuapenxka HAH
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Yxpainu mpemapatéi cepUYHUX HAHOUACTH-
HOK 30JI0Ta CepeIHbOro po3mipy 7, 17 ta 57 am
(GNP-1, GNP-2 i GNP-3, Bizmosigmo). Posmip
Ta GopMy HAaHOYACTUHOK BM3HAUAJIN METOLaMU
TpaHCMiCifiHOI eJIeKTPOHHOI MiKpocKomii
(JEM-1230, JEOL, fAmnonis) Ta sasepuo-KoOpe-
JadAniaol ciekTpomeTpii (Zetasizer-3, Malvern
Instruments Ltd, Berukobpuranis).

IIpenapaTy HaHOYACTUHOK BBOJWJIU iHTpA-
neputoHeaabuo B 0,5 mia ¢isiosoriunoro pos-
YUHY 3TiTHO 3 IIPOTOKOJIOM 1HAYKITiI MioKapm-
romoxi6buoi matosorii [11]. Turp auTHUTIx
IPOTY IIPOTEIHIB cepIeBOro MiO3WMHY iHTaKT-
Hux wmuireit (Myo0), SK 3araJbHONPUAHATOTO
MapKepa PO3BUTKY MiOKapAWTY, aHTUCTPECO-
Boro mporeiny Hsp60 i medemcuny mwuiei
(mBD-2) y cupoBariii KpoBi miggocaigaux TBa-
puH Bu3Hauvaau Ha 1l4-ty, 28-my i 40-By moby
3 MOMEHTY OCTAHHBOTO BBEJEHHS MpelaparTiB
HAHOYACTMHOK 30JI0TA 3a JOIIOMOTOI0 TBEPZO-
(dasuoro imymoensumuoro amainisdy (ELISA)
3 mogudirariamu [12]. KouTposem ciayrysauu
MMUIITi TOTO CAMOT0 BiKy, AKMM YBOAWJIU TiIbKH
tdisiomoriunmii posunH (KOHTPOJIL HA CTPEC).

Anturenu (HaTUBHWE MiosuH i3 cepis
imrakTHEMX Munrei ginii Balb/c, pexom6imanT-
HUU MOJIEKYJAPHUN MIallepOH/IIanepoHiH
Hsp60 i pekombinauTHMI Gera-medeHCUH MU-
et MBD-2) orpumyBaiu 3rigHO 3 MEeTOAUKA-
mu [13, 14] BigmoBigHO.

3acTrocoByBaau Taki moaumdikallii meromy
ELISA. Aurturen (10 MKr/MJ) yIIPOAOBK HOUL
iHKyOyBasiu B JIYHKAX IOJiCTUPOJBbHOTO 96-
JIYHKOBOTO TIaHmIeTa mpu 4 °C. Y KOHTPOJbHI
ayHKu BHOcuu po3unt BSA (10 mxr/mu). Haa
3amobiranuA HecmenupivHOMY 3B’ A3YBaHHIO
MIPOTEIHIB CHMPOBATKM KPOBi 3 amcopOOBaHUM
IIPOTEIHOM Ta TJACTUKOM BUKOPHUCTOBYBAJIU
posumu PBS 3 0,1%-m TBiH-20 (PBS-T1). Cupo-
BaTKU KPOBi eKCIIEpPUMEHTAJIbHIX MUIITEH BHO-
CUJIM Y JYHKHU TJIAHIIETA 3 aJicOPOOBAHUM aH-
TuresoMm (y OBOX IIOBTOpax) Ta iHKyOyBaJu
mpotsarom 1,5 rox mpu 37 °C ta 18 rox ipu 4 °C.
3B’aA3yBaHHA crnenn(ivHanX aBTOAHTUTINI 3 BiJ-
TMIOBiIHMM aHTUTEHOM AETEKTYBAJIU 34 JOIIOMO-
rOI0 BTOPUHHUX aHTUTIJI KpoJjs npotu 1gG mu-
mri, miveHux mnepokxcumason xpouy (Promega,
CIITA). [na Bisyamisarii pesyabTaTiB peaxiril
BUKOPUCTOBYBAJIM CyOCTpPAT IJIA MEPOKCUIAZU
xpory ABTC (Sigma, CIIIA) y xonIieuTpaiii
0,5 mxr/ma y 50 MM nurpaTHoro o6ydepa, pH
5,0 3 0,05%-M KOHIIEHTPOBAHUM II€POKCHUIOM
BOJIHIO, ONITUYHY T'YCTUHY BUMipIOBaJIX 34 OB-
kuHU XxBujai 405 HM Ha cmexTpodoTomMeTpi
Multiscan (Titertek, Beaurob6purania). Bu-
3HAYAJU CepeHE 3SHAUEHHS ONTUYHOI I'yCTUHU
IBOX TOBTOPiB KOXKHOI cupoBaTKu (3a yMOBH,
AKIIO BiAMiHHICTh MisK IIOBTOPaMM HE IIEPEBU-
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myBasia 15%0). AHTATIIONIO3UTUBHOIO BBaiKa-
JI1 CUPOBATKY, ONTHUYHA I'yCTUHA AKOI y PO3Be-
menui 1:100 mepeBuiiyBaJja cepeaue 3HaUYeHHA
OIITUYHOI TYCTUHU CHPOBATOK IHTAKTHUX
Muirei (3a TOro caMoro pos3BeleHHsI) Ha IBa
craHgapTHUX Bigxmaenud (M+2sd). Vi gocai-
IKyBaHI cupoBaTKH OyJio IIepeBipeHO Ha Ha-
ABHicTb cHenudpiyHMX aBTOAHTUTIJI OJHO-
YacHO.

CraTucTUYHy OOpPOOKY pe3yJbTaTiB HOCJi-
I)KeHb 3OiHCHIOBAJM 3a JOIOMOIOI0 IaKeTa
nporpam STATISTICA 6.0 (Stat-Soft, 2001,
CIITA). PesyabTaTl MOJAaHO ¥ BUTJIALL CepeIHIX
3HaueHb (M) i3 BKa3iBKoI0 Ha cTaHAapTHE Bigxu-
saenns (sd). [I1s mOpiBHAHHSA cepeHiX 3HAUEHD
IOCJIIKYBaHUX I'PYI BUKOopUCTOBYyBasin U-Kpu-
Tepitt Manua-Yitui (Mann-Whitney U-test).

OTHE-ymkoaKyBaJbHy Aif0 IpenapariB Ha-
HOYACTUHOK BHU3HAUaJIH iN Vitro 3 BUKopucTaH-
HAM KYJBTYPH TECTOBUX €BKaPiOTHUUYHUX
KJITVH A€YHUKA KUTAWCBKOTO XOM AKa JiHii
CHO-K1 rta in vivo ma 14-ty 106y 3 MOMEHTY
BBeJIEHHS ITperapariB i AA0CIiIHUM TBapruHAaM,
Ak ommcaHo B [15, 16]. IlosuTuBHUM KOHTPO-
aem cayryBaau Kiaituau CHO-K1, o6pobieni
N-HiTPO30MeTMICeUOBUHOIO B KOHIeHTpaIlii 1 MM
mpotsarom 24 rox. SIK HeraTUBHUIT KOHTPOJIb BUKO-
pucroByBasu Kiaituau CHO-K1 y posunwi [IMCO.

OHK-ymKomxyBaabHUil BILIUB HaHOYAC-
THHOK 30JI0Ta iN ViVO BU3HAYAJIN HA OPraHHUX
KJIiTHHaX, BUALJIEHUX i3 TeUiHKYM, HUPOK, ceJie-
3iHKU, 'OJIOBHOT'O MO3KY, CEPILA Ta JIETEHIB eKC-
IeprMeHTaJIbHUX TBAPUH 3rigHo 3 [16, 17].

Mikpockonito MikpolpenapaTiB 3ailicHIO-
BaJU 3a JOIIOMOTOI0 (DJIYOPECIIEHTHOTO MiKpO-
crkona (JIOMAM P8, Pocis) 3 BUKOpUCTaHHAM
dinbTpa 30ymxenHa 490 HM, AUXPOIUHOTO
nsepkasa 510, BigTuuatouoro ¢igxbrpa 530 HM.
3o0inparenaa — x200-400. Ha koikeH MiKpo-
npenapar anajgisyBaau He meHI Hixk 100 «[[HK-
KoMeT» 0e3 HaKJaJeHb «XBOoCTiB». B anauisi me
BPaxOBYBaJM allONTUYHI KJIITUHU, AKi BUABJIA-
JucA Ha Mikpomupenaparax y Buraani «JIHEK-
KOMEeT» 3 IIUPOKUM AUMYSHUM <XBOCTOM>
i IpaKTUYHO BiJICYTHBOIO «I'0OJIOBOIO», — TakK
3BaHI «IXKaUKU».

Amnanis «[JTHK-xomeT» mpoBoguIn AK Bisy-
aJIbHO, TaK i IJIAXOM KOMII IOTePHOI 0OpOOKH
nudpoBux 300pasKeHb 3a JOMOMOTOI0 IIporpa-
mu COMET-CASP. IIpu nroMy BU3HAUAIHN TaKi
napaMmeTpu «Komer»: iHgexc «JIHK-romer»
(Inux), «moBxunHa xBocTa», «% JIHK y xBoc-
Ti», KMOMEHT XBOCTAa».

3nivicHioroun Bisyanbumit amaiia, «IIHEK-
KOMETH» POSIOAiIAIN Ha IT’ ATh YMOBHUX THUIIiB
i3 BiAIOBIZHUM OJIA KOXKHOI'O YMCJOBUM 3Ha-
yeraHaM Big O o 4. Crymiub ymkomxenua JTHEK
nopu IIboMy BUpaskaaum AK iHgexc «JIHK-xo-
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meT> (Ing), AKuil o6umcI0BaNA 32 (QOPMYJIO0:
Ing = (Ong + 1n; + 2n, + 3n3 + 4n,)/Z,

me Ny —n, — uncso «JIHK-koMer» KOXHOTO
Tumy, ~ — cyma «JJHK-kKomer».

CratucTruuHy OOpPOOKY pesyJbTaTiB IIPOBO-
IUJIN 38 KOXKHOIO eKCIIePUMEHTAIbHOIO TOUKOIO,
TIOPiBHIOIOUYM TOKasHUKHU ykomkeHHa [[HK B
JMOCJITHUX Ta KOHTPOJBHUX Irpynax. Kpurepiem
IIO3UTUBHOI'O PE3YJIbTATy CIYTI'yBaB CTATUCTUU-
HO JTOCTOBipHUM BiATBOPIOBAHUI €(DEKT.

PesyabsraT Ta 06roBopeHHS

HanmouacTuaKM 3070Ta 3aTHI 10 aKTUBHOL
B3aemonili 3 moropHuMu nporeiHamu [18],
iaTeHcudikamii mpomecy TpaHchopmarrii
ereprii [19] Ta mposiBy mamnepoHomogi6HoI il
[20]. Tomy BacTocyBaHHA HAHOYACTUHOK 30JI0-
Ta y AiarHOCTHUIII ¥ Tepamii maTojoriii pisHoro
r'eHe3y, B TOMY YMCJIi CepIIeBO-CYINHHOIL CUCTEMM,
moTpebye MOKJaJHOTO BUBUEHHSA MOJIEKYJIAPD-
HUX MEXaHi3MiB iXHBOT'0O BILIMBY HA OPraHi3M.

PosyminHa mwmx mpolieciB, ocobimBo 3a-
JeXXHOoCTi IX Bifg mpupoam, cmocol0y CHHTE3y,
poamipy Ta iHImMmX (pisUKo-XiMiuyHMX XapakKTe-
PUCTHK HAHOYACTHHOK, He TiJIbKU BiIKPUBAaE
MOJKJIMBOCTI AJ1s1 BCeOiYHOTO OIiHIOBAHHSA IIO-
TEHI[INHUX PU3WKIB 3aCTOCyBaHHSA HaHOMAaTe-
piaiiB, ase ¥ Jae 3MOTy CTBOPIOBATYH HIPUHITM-
IIOBO HOBIi YHiKaJIbHI TEXHOJIOTi1 CTPAMOBAHOTO
BILJIMBY Ha IATOJIOTiYHI ITpOIleCM HA MOJIEKY-
JIIPHOMY PiBHi.

IIpenapaTu HAHOYACTUHOK 30JI0TA CEPETHIX
poawmipiB 7, 17 Ta 57 HM, BUKOPHUCTAHI I T0-
CIi»KeHb, Oy CHHTE30BaHI MeTomoM Ximiu-
Hol KoHpeHcarii. Ha Bigmimy Bim Gararbox
¢ismuHMX MeTOmiB, Iiell cmocid cuHTe3y M03BO-
Jisie OTPUMYBATU MOHOJMCIIEPCHI 3a po3Mipom
bOiocymicHi mpemapaTu HAHOYACTUHOK 30JI0Ta
y BogHOMYy posumHi. Ha puc. 1 HaBenmeno maui
JIa3epPHO-KOPeJAIifiHOl cHmeKTpoMeTpil Ta
TpaHCMicifiHOI eJIeKTPOHHOI MiKpocKomii misa
HAHOYACTHUHOK B30JI0Ta CEPEeJHBOTO PO3Mipy
17 M.

3 MeTOI0 BUBHAUEHHA NEPCIEKTHUB BUKO-
pUCTaHHA CMHTE30BAaHNX HAHOUACTUHOK 30JI0-
Ta y po3pobJieHHi 3aco0iB miarHOCTMKU i Te-
pamii maToJiorifi cepIeBO-CYAWHHOI CHUCTEMU
OITiHIOBAJIM XapaKTep iXHBOI'0 BILUIMBY HA OPraHisM
MOJIeJIbHUX TBapWH 3a 3MiHAMU y CHPOBATIIL
KpOBi PiBHA aBTOAHTUTIJ mpoTu Ae()eHCUHY,
aHTHCTpecoBoro mnporeimy (mramepoHiny)
Hsp60 Ta cepieBoro Mio3mHy, a TaKOXK 3a MO-
kasuukamu J[[HK-ymkomxyBaabHOI mii Ha
KJIITUHY IIOTEHI[INHUX OpTraHiB-MiIlIeHeH.

Tak, orpumaHi maHi 3acBigumiy, M0 TUTP
aHTUTILI IpoTu Aedercuny muiieit MBD-2 B cu-

A b

Puc. 1. Po3nofia 3a rizpoguHaMiyHNM JiaMeTpoM
(A) Ta exeKTpOoHHO-MiKpOCKomiune 300paskenusn (B)
HaHOYACTUHOK 30JI0Ta CEPeTHHOro po3Mipy 17 Hm

POBATIIi KPOBI miAZOCHiAHUX TBAapWH, BU3HAUE-
Huii Ha 14-T1y, 28-My i 40-By no0y micasa ocTaH-
HBOTO BBEJIEHHS IIperapariB HAHOYACTUHOK
30JI0Ta, He 3MiHIOBaBCA IIiJ] BIIMBOM HaHOYAacC-
TUHOK 30JI0Ta CepeaHboro po3mipy 7 Ta 17 um
(puc. 2, xkpusi MBD-2-GNP-1 ta mBD-2-GNP-
2, BiAmoBimHO), MOPIBHAHO 3 KOHTPOJbHUMU
3HAYEHHAMU.

Hesnaune migBuUIlleHHA TUTPY AHTUTIJA IO
medeHCUHY cIocTepirajgoch Ha 28-my 100y
micas OCTaHHBLOTO BBEJEHHA IIpemnapary JINIIe
miJy BIJIMBOM HAHOYACTUHOK CEPEeIHBOTO
poamipy 57 um (kpuBa mMBD-2-GNP-3).

BusHauenHsa piBHA aBTOAHTUTIJI IIPOTU aH-
THCTpPecoBoro mporeiny HSp60 BuABMIO THUIIO-
BUI XapakTep iMyHHOI BiAOOBiAi mim BOJImBOM
HAHOYACTHUHOK 30Ji0Ta posMipom 7 M (puc. 3,
KpuBa Hsp60-GNP-1).

Puc. 2. PiBeHb aBTOAHTHTLJI IIPOTH e(PEHCUHY
(mBD-2), Bu3HaueHwuii y cupoBaTii KpoBi muieit
ImicJIs BBeIeHHS IIpenapaTiB HAHOYACTHHOK 30JI0Ta
cepexuboro po3mipy 7 am (MBD-2-GNP-1), 17 am
(mBD-2-GNP-2) ta 57 am (MBD-2-GNP-3).

K KOHTPOJIBHUII aHTUTEH BUKOPUCTOBYBAJIN
ouuauunit cupoBaTKkoBuil anboymin (BSA-GNP-1,
BSA-GNP-2, BSA-GNP-3)
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Puc. 3. PiBens aBTroanTuTii nporu Hsp60,
BHU3HAUYEHMI Y CHPOBATIIi KPOBi MuIIIeit
mmicsig BBeeHHSA IMpenapaTiB HAHOYACTHHOK 30JI0Ta
cepenHb0ro po3mipy 7 am (Hsp60-GNP-1),

17 um (Hsp60-GNP-2) Ta 57 am (Hsp60-GNP-3).
K KOHTPOJILHMIT AHTUTEH BUKOPHCTOBYBAJIV OMUAYMit
cupoBaTKoBui anboymin (BSA-GNP-1,
BSA-GNP-2, BSA-GNP-3)

ITix BrutmBOM HAHOYACTUHOK po3MipoMm 17 HM
cIocTepirasocsa 3MeHIIIEHHS TUTPY aBTOAH-
tutia mporu HsSp60 ma 14-ty moby maii:ke 10
PiBHA KOHTPOJIIO 3 MOAAJBIINAM MiABUIIEeHHIM
JIO TIOYaTKOBOTO PiBHA Ha 28-My 100y eKcnepu-
MeHTY Ta 3MeHIlIeHHAM Ha 40-By 100y 3HOBY 10
piBHs KoHTpoJbHOI peakmil ma BSA (puc. 3,
kpuBa Hsp60-GNP-2).

Haii6inbin BupaskeHi sMiHY 3 YacoM y TUTPi
aBToauTuTia mpotu HSpP60 dikcysanu 3a aii
HAHOUYACTUHOK CepegHBOTO0 po3Mipy 57 HM
(puc. 3, xpua Hsp60-GNP-3). Jlar-asa yTBo-
PEHHSA AOCJiMKYyBAaHUX aBTOAHTHUTIM IIiJ BILIN-
BOM HAHOYACTHHOK IIHOTO PO3Mipy CTAaHOBMJIA
14 1i6, micasa 4yoro KiJIibKicTh aHTHUTLI mocAraia
MaKCcUMyMy Ha 28-My n00y i 3ayuiiagachk Maii-
JKe Ha rboMy piBHI Ha 40-By m0o0y micas ocTaH-
HBOTO BBEJIEHHSA IIpernapaTy HaHOYaCTHUHOK.

TuTp aBTOAHTUTIJI IPOTYU CEPIEBOTO Mio3U-
HY Wi BIJIMBOM HAHOYACTUHOK 30JI0Ta Cce-
pexuboro posmipy 7 Hm (puc. 4, kpuBa Myo-
GNP-1), ak i B pasi xapakTepy 3miHu piBHA
aBTOAHTHUTIJ MIPOTU AHTHUCTPECOBOTO IIPOTEIHY
Hsp60 (puc. 3, kpusa Hsp60-GNP-1), xapak-
Tepu3yBaBCsA THIOBOIO KPUBOIO iMYHHOI
BimmoBifi.

IIpore, Ha BigMiHY Bim piBHA aHTUTIA OO
Hsp60, makcuManbHy KinbKicTh aunTH-MYyO0-aB-
TOAQHTUTLJI PEECTPYBAJIN Y CUPOBATIL KPOBi Ha
28-my mo0y mic/ia ocTaHHBOTO BBeIEHHA Ipera-
pary nHanouactuuaoK GNP-1.

ITix BrstmBOM HAHOYACTUHOK po3MipoMm 17 HM
(upenapar GNP-2) Bmict amTm-Myo-aBToam-
tuTia Ha 40-By 100y micjsa OCTaHHBOTO BBEJEH-
HA HAHOYACTUHOK 3HMIKYBAaBCA IO PiBHA KOHT-
poabHUX 3HaueHb (puc. 4, kpua Myo-GNP-2).
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Puc. 4. PiBeHb aBTOAHTHTLJ 10 CEPIEBOTO MiO3MHY
(Myo), Bu3HaueHuii y CHPOBATIi KPOBi Mumiei
Imicsig BBeeHHA IIPenapaTiB HAHOUYACTHHOK 30JI0Ta
cepenusoro po3mipy 7 am (Myo-GNP-1), 17 am
(Myo-GNP-2) ta 57 am (Myo-GNP-3).

K KOHTPOJIBHUII aHTUTEH BUKOPUCTOBYBAIN
ouuauwnit cupoBaTkoBuit anboymin (BSA-GNP-1,
BSA-GNP-2, BSA-GNP-3)

IIponyxuis anTi-MyO-aBTOAHTUTILN i/l BILIN-
BOM HAaHOYACTUHOK po3Mipom 57 HM xapakTe-
pusyBaJsiach fBoMa paszaMu, IKi 3a XapaKTepoM
iMyHHOI BigmoBiAi CX0XKi 3 KAPTUHOIO IEPBUH-
HOTO Ta BTOPUHHOTO iMyHHOr0 BiATyKYy (puc. 4,
kpuBa Myo-GNP-3). [Ipyry dasy migBuiiieHHa
IpoAayKIii piBHA aHTHM-MY0-aBTOAHTUTLII MOXK-
Ha IIOB’fA3aTH 3 iHAYKIi€o i mporpeciero aB-
TOIMYHHOI BiAIOBiAi y migmociaigHMX TBapuH,
iMyHi30OBaHMX HpemapaToM HAHOYACTHHOK cCe-
pexnuboro posmipy 57 um (GNP-3).

Takum umHOM, iMyHi3allid MigooCTiTHUX TBa-
PVH HaHOUYACTUHKAM 30J10Ta po3MipoM 7 Ta 17 HM
Ipus3BOAUJIA OO TUIIOBOI iMyHHOI BimmoBimi. Ha-
MPUKIHITI EKCIIEPMEHTY PiBEHDb JOCIiIKEHUX aB-
TOAHTUTLJ JOCATAB PiBHA BUXiTHIX a60 KOHTPOJIb-
HUX BeJIWYVH. YHACIiIOK BILUIMBY HAHOYACTUHOK
30JI0Ta CepeIHBOro Po3Mipy 57 HM cIrocTepiraaoch
MiIBUITIEHHA PiBHA IIPONYKYBAHHS aBTOAHTUTLI
IpOTHU aHTHUCTPecoBoro mporteiny Hsp60 Ta cepite-
BOI'0 MIiOBMHY IIOPSJI i3 BiICYTHICTIO BHpaKeHUX
3MiH TUTPY aBTOAHTUTLI ITPOTU AeheHCUHY TPOTs-
TOM YCHOT'O EKCIIEPUMEHTY.

HocaimxeHHa OTHE-yIIKoI:KyBaJIbHOTO
BILJINBY HAHOYACTHMHOK 30JI0Ta CEepPemHiX POo3Mi-
piB 7, 17 ta 57 HM, BUKOHaHi METOIOM JIyKHOTO
reJjib-eJIeKTpodopesy is0apOBaHUX €BKApPiOTHU-
HUX KJITHH iN Vitro, mpoaeMoHCTPYyBaJIU TAKe.

Y 3paskax eBKapioOTMUYHMX KJIITHH JTiHil
CHO-K1, o6pob6iieHrX HaHOYACTUHKAMU 30JI0Ta
INCKPeTHUX po3MipiB 7 Ta 17 um, OyJo 3adik-
copaHo mepBuHHiI ymkomxkenus JHK. Ha
puc. 5 nmomamo eeKkTpodopeTuUHi 300parkeHHA
tuny «JJHK-KomeTr», 1110 XapaKTepuU3yIOTh IIep-
BuHHI ymkomkeHHsa [[HK mig BuiauBoM Buime-
3raJlaHNX HAHOYACTUHOK.
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Puc. 5. EnexkrpodopernuHi 300paskeHHs
(«THK-xkomeTn») ymromxenoi IHK eskapiornunnx
kaitus ainii CHO-K1 ynacxigox Bnausy
HAHOYACTHHOK 30J10Ta po3mipom ~7 Hm (A)

Tta ~17 um (B)

Buxogsaun 3 jaamux tabi1. 1, IOKa3HUKHI YIITKO-
mxenua [[HK eekapioruunux kaitua CHO-K1
(«impexc [THK-xomeT», Iny) min BoimuBoM Bu-
BUEHMX HAHOYACTUHOK 30JI0Ta po3Mipom 7 Ta
17 HM CATralOTh 3HAUECHL, OJIU3BLKUX IO Iy mo-
3UTHUBHOTO KOHTPOJIIO.

Hocaimkenua in vitro JHK-ymromxy-
BaJILHOTO BILIMBY HAHOYACTUHOK 30JI0Ta PO3Mi-
poMm 57 HM mOKasaJii BiICYyTHiCTH TaKOl Bjac-
TUBOCTI y IIMX HAHOYACTHUHOK, OCKiJIBKH
B 3paskax eBKapioTmuHux KjaituH Jjginii CHO-K1
nepBuHHUX yikom:KeHb [THK me dikcysamm.
Ha puc. 6 HaBegeHo esmekTpodopeTnyuHe 300pa-
sxkeHHa HeymKomxeHol JHK waitwm aimii
CHO-K1 mig BnauBoM HaHOYACTUHOK PO3MipoM
57 um. Iagekc JJTHK-KoMeT mpu IIbOMY CATaB
3HaUeHb [ HEraTUBHOIO KOHTPOJIIO.

Amnajizyoun BUIleHaBeIeHI eKCIepuMeH-
ranbHi maHi momo HK-ymkomKyBaabHOTO
BILIMBY HAHOYACTHUHOK 30JI0Ta CTOCOBHO €BKAaPio-
TuuanX KiaiTuH Jgirii CHO-K1, moxxHa 3pobutu
BHCHOBOK IIPO HAsIBHICTh 3aJIE’KHOCTI TaKoi mil

Tabauys 1. OuinroBanna JIHK-ymkomgxyBaasHoro
BIININBY HAHOYACTUHOK 30JI10TA Invitro

3pasKu eBKapiOTHUYHUX Innexc JHK-komeTt
KJITHH Ing)
HeratuBHu# KOHTPOJIb 0,02+0,001
IlosuTUBHUN KOHTPOJIH 3,9+0,05
O6po0IeHI HaHOUACTUHKAMU 2.3+0,02
3oJi0Ta ~ 7 HM
O6po0IeH] HaHOUYACTUHKAMU 2.240.06
3ojyiora ~ 17 HM
O6po0IeHI HaHOUYACTUHKAMU 0,02+0,001
3oJioTa ~ 57 HM

Puc. 6. EnexkTpodopeTnyna KapTUHA HEYIIKOI K e-
Hoi [IHK eBkapiotuunux kiitun ainii CHO-K1 na-
HOYAaCTHUHKAMU 30JI0Ta PO3MipoM 57 HM

Bix ixHbOro poamipy. Tak, ekcnepumerTamu in
Vitro npogemoncrpoBano HassHicTs JHK-yI-
KOJKYBaJbHUX BJIACTUBOCTEM HAHOYACTUHOK
30j10Ta po3mipom 7 Ta 17 HM Ta BiACYTHICTS 1X 1151
HaHOYACTMHOK 3oJioTa posmipom 57 um. THK-
VIIKOMKYBaJIbHA i HAHOYACTWHOK 30JI0Ta
po3mipom 7 Ta 17 HM HMOBIpHO 3yMOBJIEHA X-
HBOIO 3/IaTHICTIO MPOHUKATY Yepe3 IOPU AAePHOL
MeMOpaHM 1 COPUYMHATYA TIEPBUHHI VIITKOIKEeH-
HA JHK y BUTIAA1 OZTHOHUTYACTHX POSPUBIB.

OJHE-ymIkosKyBaabHU BIJIUB HAHOYACTHU-
HOK 30JI0Ta cepeiHiX poamipiB 7, 17 Ta 57 um 6y-
JIO JOCJiPKEeHO METOAOM JYKHOTO TeJb-eJIeKT-
podopesy i B excmepumeHTax Iin Vivo Ha
i3oIbOBAHMX KJITHHAX OPTaHiB-MiIeHeil j1abo-
patopHux wmuiieii. IIpy mpomMy IOKasaHO, IO
HAHOYACTUHKY 30JI0Ta po3MipoM 57 HM, 3a YMOB
ix iHTpamepuTOHEAJHLHOTO BBEJEHHSA, HE BUAB-
aanu JHEK-ymkog:KyBaabHOI il Ha KJIiTHHET To-
JIOBHOTO MO3KY, J€TeHb, HUPOK, MEUiHKH, ce-
Je3iHKu Ta cepia. Tak, TOKa3HUKHU YITKOIKEeHD
HMHE « Ipg» mepeGyBaiyu Ha PiBHI aHAJIOTIYHEUX
MIOKa3HUKIB HeraTMBHOrO KOHTPOJIO (Tabma. 2).
IIpu mpomy eeKTpohOpPeTUUHI 300parKeHHs TH-
ny «[[HK-komeT» Oyju BigcyTHi.

ITomo NHEK-yIIKOmKyBaJIbLHOTO BILIMBY Ha-
HOYACTUHOK B30JI0Ta CEPEIHBOTO PO3MIpPy 7 HM
CJIiT 3a3HAUMTHU, M0 MOKA3HUKU YIITKOIKEHb
OHK B roJloBHOMY MO3KY, JereHsaX, HUPKax Ta
neyvini Oyau B 2—6 pasiB BuIIli 3a aHAJIOTiUHi mO-
KasHUKW B KJIITHHAX OPraHiB MUIIIEH KOHTPOJIb-
HOI TpynH. Iy KIIITUH ceplsA MUIel, AKUM YBO-
IV HAaHOYACTUHKHU 30JI0Ta / HM, OyB Ha piBHI
HEraTUBHOT'O KOHTPOJIIO, a Imc KJITHUH ceJie3iHKNT
TAKOl JOC/IHOI TPy MePeBUIlyBas Iy, KOHT-
posbHOI rpynu B 9 pasiB. Takum umHOM, HaHO-
YaCTUHKHU B30JI0Ta PO3MipoM 7 HM BUABJIAIU
OHEK-yIkomKyBaabHi BJIaCTHBOCTI iN VIVO.

ITixg BILTMBOM HAHOYACTHHOK po3MipoM 17 HM
Y KJITUHAX TOJIOBHOTO MO3KY, JIET€Hb, HUPOK Ta
MeUYiHKY TBapUH AOCJITHOI IpyIN IIOKa3HUKU
yiikomxenb [JTHK mepeBuIyBaiu 3HAUeHHS IIO-
Ka3HUKiB KOHTPOJILHOIL rpynu B 6, 5, 9 ta 4 pasu
BiamoBinHO (Tabm. 2). Ipy KIiTHH cepuiA TBapuH,
AKUM YBOIWJIM HAHOYACTUHKU 30JI0TA PO3MipOoM
17 um, nepesuiiryBas Iy KOHTPOIBHOL rpyIH B 25
pasiB, a Ijx kiaiTun cenesinku — y 85 pasis. Ta-
KMM YMHOM, HAHOYACTUHKMY 30J10Ta 17 HM BUABIIA-
s Bupaskeny JTHEK-ymkom«yBaabHy Aito in Vivo.

OrpuMaHi pe3yJbTaTu NO3BOJSAIOTH CTBEP-
IUKYyBaTH, IO 3a JOCTiIMKeHUMHU IMOKA3HUKAMU
aBroimMmyuuoro ta J[HE-ymxomxyBaaibHOTO
BILIUBY CepPeJi BUBUEHNX HAHOYACTUHOK 30JI0Ta,
OTPUMAaHUX METOJIOM XiMiuHOI KOHAeHcaIrii, Ha-
HOYACTUHKY PO3MipoM 57 HM € HalOiIbIII IIepc-
NEeKTUBHUMU JJIA 3aCTOCYBAHHA Y TEXHOJIOTiAX
CTBOPEHHS 3ac00iB MiarHOCTHKY i Teparii maTo-
JIOTi# cepIeBO-CYANHHOI CUCTEMU.
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Tabauys 2. Ouinropanna [JHK-ynkoaxyBaIsHOro BIIMBY HAHOYACTHHOK 30J10Ta iN ViVO

IMoxasauk [IHK-ymkomsxysamsHol nii B opranax mumei (Inx)

I'pynu TBapun TOJIOBHUIH

MO3OK

JereHi

HUDPKU ceJie3iHKa cepiie nevinka

Ilepma (yseneno nanouac- | 1140 005|0,034+0,006

TUHKY 30JI0Ta ~7 HM)

0,045+0,005| 0,132+0,01 |0,050+0,001|0,015+0,004

Apyra (yBenero manouac- | g o34, 001 | 0,025:+0,001

THUHKY 30J10Ta ~17 HM)

0,115+0,01 | 1,275+0,5 | 0,125+0,02 |0,024+0,001

Tpera (ysenero nanouac- | g 607.40,001 | 0,005+0,007

THUHKY 30J10Ta ~57 HM)

0,017+0,004 | 0,020+0,002 | 0,005+0,005 | 0,007+0,006

Komrponrna (6es ysenernns | o 54540 001 |0,0050,001

HAHOYACTUHOK 30JI0TA)

0,015+0,005|0,015+0,005 | 0,005+0,001 | 0,005+0,001

Busagsneni ocobsmnBocTi XapaKkTepy iMyHHOI
BiATIOBi/Ii opraHidamMy Ha MPUCYTHICTHL HAHOUYAC-
THHOK 30JI0Ta Pi3HOT0 PO3Mipy cBimuaTh IIpo
HeOoOXiAHICTh TMOMANBITUX AOCTiAMKEeHb MOJIie-
KYJAPHUX MeXaHisdMiB iX BILIUBY.
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MeTomoM XMMUUECKON KOHIEHCAIIMN CUHTE3M-
pOBaHBI BOJHBIE QUCIEPCUY HAHOYACTUIL 30JI0TA
cpenHUX pasmepoB 7, 17 u 57 am. ITyrem onpeete-
HUSA TUTPa ayToaHTUTes IpoTuB fAedencuna (MBD-
2), mamnepornura HSp60 u ceppedHoro MuosmHA
(My0) wuccrenoBan xapaxkTep ayTOMMMYHHOI'O OT-
BeTa OPraHM3Ma 9KCIePUMEHTAIbHBIX JKUBOTHBIX,
VHIYIIUPOBAHHOTO WHTPAIEPUTOHEATHHBIM BBe/e-
HUEeM HAHOYACTUI[ 30JI0Ta. B sKcmepummeHTax in
Vitro u in vivo BeisBieHo nospexxaerue [JTHK namo-
YacTUIaMHU 30JI0Ta pasMepoM 7/ m 17 HM U OTCYT-
crBue [[HK-moBpe:xaaoInero qeficTBUsA IO, BIIUS-
HUEeM HaHOYAaCTUIL padMepoM 57 HM.

Ha ocmoBanmm mokasaTeseil ayTOMMMYHHOTO
orBeta opranusma u [JTHK-moBpe:xatormiero Bims-
HUS Ha TKAHU Ja00PaTOPHBIX KMBOTHBIX HAHOYAC-
TUI], 30JI0TA PA3HOT'O pasMepa CchejiaH BBIBOZ, UTO
YacTUIbl pasMepoM 57 HM ABJIAIOTCA Haubosee
TIEePCIEeKTUBHBIMY AJIA MCIIOJIB30BAHUA B TEXHOJIO-
TUAX CO3JAHUSA CPEACTB AUATHOCTUKU U TEPATTUU
TIaTOJIOTUH CepAeIHO-COCYANUCTON CUCTEMBI.

Kniouessle cnosa: HAHOUACTHUIILI 30JI0TA, AyTOAH-
TuTesna, nedeHcuH, mamepoann Hsp60, mmosuH,
UMMYHHBI oTBeT, moBpexaenne [THEK.

ESTIMATION OF AUTOIMMUNE AND
DNA-DAMAGE INFLUENCE OF GOLD
NANOPARTICLES
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Water dispersions of gold nanoparticles with
average sizes 7, 17 and 57 nm have been synthe-
sized by the method of chemical condensation.
The character of autoimmune response of model
animals’ organisms induced by intraperitoneal
injection of the gold nanoparticles has been stud-
ied via the determination of autoantibodies titre
against defensin (mBD-2), chaperonin Hsp60
and heart myosin (Myo).

The DNA-damage action of gold nanoparticles
with average sizes 7 and 17 nm as well as absence
of one under the influence of 57 nm nanoparticles
have been revealed in vitro and in vivo.

On the basis of the parameters of organism
autoimmune response and DNA-damage influence
on tissues of the laborator animals with gold
nanoparticles of different size it was made a conclu-
sion that 57 nm particles were the most perspective
for using in technologies of cardio-vascular patholo-
gies diagnostic and treatment preparations creation.

Key words: gold nanoparticles, autoantibodies,

defensin, chaperonin Hsp60, myosin, immune
response, DNA-damage action.
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