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Pe3srome. Haii HaHOTeXHOMOT{T i HAHOMEIUIMHA BUAKO PO3BUBAIOTHCS B MOLIYKaX HOBHUX JIIKiB.
[Ipenapatu Ha ocHOBiI HaHOouacTUHOK cpidna (HUC) cepen HuMX 3aliMaroTh JIiqUpyrO4e CTaHOBUIIIE.
CraroTh akTyalbHUMH JIOCII/DKEHHS, CIPSIMOBaHI Ha OIIHKY BIUIMBY pi3HUX 1103 i po3mipiB HUC Ha
JKIHOYY PENpoAyKTHBHY cHcTeMy y TBapuH. Taki JIociipkeHHS HalaayTh HOBI JaHi, ski OyayTh
cnpusaTy Oifbll MOBHOMY po3yMiHHIO MexaHi3miB aii HUC B maGopaTopHMX yMOBax, a TaKoX
3abe3nevarb YCHIIHUIA MepexiJ HaHOTEeXHOJOori# cpidna B kiiHiky. Otxe, Brmue HUC Ha xiniTuHM i
TKQHWHH CCaBLIiB BUMArae 1moJajibIoro BUBYEHHS.

MeTa 1100 AOCIiPKEHHS — OLIIHUTH BIUTMB BHYTPIIIHBOBEHHOTO BBEJICHHS HAHOYACTHHOK cpibna
Ha (YHKLIOHAJIBHUI CTaH SieyHWKA y MHUIIeil, a came Ha oouuTH (iX KINBKICTh 1 MeloTH4YeHe
J03piBaHHA) 1 Ha KIITHMHU X (ONIKYJISIPHOrO OTOYEHHSA (KUIBKICTh KMBHUX 1 3 MOP(OIOriYHUMHU
03HaKaMM aronTUYHOT i HEKPOTUYHOT 3arubelti) B yMOBaX eKCMepUMEHTAILHOTO MIoMepyJIoHeppuTy.

ExcnepumenTtanbHuii  riaomepyioHedpur |y  MMuIied  OTpUMYBalnM  iMyHizali€ro — OuiMx
7a0OpaTOPHUX MHUILCH MEpUIOro TMOKOJiHHS CYCMEH3I€l0 aHTMIeHY HUpPKH, OTPUMAaHOl Bil
MOMEepPEeTHbOr0  MOKOJIIHHA.  YBEAEHHS IMPOBOAWIM TAKMUM UYMHOM: aHTUI€H HHUPKH —
BHYTPILIHbOOPIOLIMHHO TPU pa3u | pa3 B eHb; MPOLEAYpY MOBTOPIOBAIN Yepe3 TPU THXKHI, OIMH pa3
BHYTPiLUHbOOPIOLIMHHO Ti€to camoro 103010 (10 Mka cycnensii Ha 10 r Baru). Hanouactku cpibna
(30 HM) - BHYTpILIHBOBEHHO TP pa3u: | pa3 B JeHb 3a | roauHy 10 iMyHi3allii TBAPUH CYCIMEH3IEI0
aHTUI'eHY HUPKH; a TAKOXK Yepe3 TPU THXKHI B TiK camiid 1031 (2 Mr / Kr).

BceraHoBneHo, WO KiNbKICTh OOLMTIB, WO BiJAHOBIIOBAJIM MEHO3 in Vitro y TBapMH B yMOBax
eKCTMePUMEHTAJILHOTO  TJIOMEPYJIOHS(PUTY, 3MEHLIYETbCS, TMOPIBHSAHHI 3 TaKOK KUIBKICTIO Yy
KOHTpPOJIbHUX TBapHH; B yMoBax BBeleHHs HUC He BUABIEHO NPUTHIYSHHS MEHOTHYHOTO 103pIBAHHS
oouutiB; yBeneHHs HUC B yMoBax ekcrnepyMEHTaIbHOro riaoMepysioHedputy 301IbUIye KiJbKICTh
OOLMTIB, IO BiJHOBIIOIOTH MEHO3 in Vitro, MOPiBHAHO 3 TAKUMHU BETMYMHAMM B KOHTPOJIi i B yMOBax
EKCIEPUMEHTAIILHOTO [JIOMEPYJIOHePUTY, a TakoK 30UIbIIYETbCA KINBbKICTh JKUBUX KIITHH i
3MEHIIY€EThCS KUIbKICTh KJIITHH 13 MOP(OIOriYHUMY 03HAKAMHM anonTo3y B (olikyJIspHOMY OTOUYECHHI
OOLIUTIB.

KurouoBi cioBa: »xiHoua penpoiyKiliBHas cucreMa, (YHKI[IOHAJIBHUNW CTaH SEYHUKA,
HAHOTEXHOJIOTi1, HAHOME/IULIMHA.
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Resume. Nowadays, biomedical nanotechnology and nano medicine develops rapidly in the
search for new drugs. Among them drugs based on silver nanoparticles (AgNPs) occupy the leading
position. Studies that assess the effect of different doses and the multiplicity of the introduction of
various sizes of AgNPs on reproduction of female animals gain topicality. Such studies will provide
new data that will contribute to a fuller understanding of AgNPs mechanisms of action in the
laboratory as well as provide a successful transition of silver nanotechnology into the clinics. Hence,
the effect of AgNPs on mammalian cells and tissues requires further research.

The aim of the given study was to estimate the effect of intravenous treatment of silver
nanoparticles on the functional state of the ovary in mice, namely oocytes (ovarian and meiotic
maturation) and cells of their follicular environment (number of live, with morphological signs of
apoptotic and necrotic death), under conditions of experimental glomerulonephritis.

Experimental glomerulonephritis in mice was achieved by immunization of white laboratory mice
of the first generation with a kidney antigen suspension derived from a parent. The treatment was
carried out the following way: kidney antigen Suspension - intraperitoneal three times 1 time per day;
the procedure was repeated in 3 weeks, one time intraperitoneally with the same dose (10 mkL of
suspension per 10 grams of body weight of the animal). Silver nanoparticles (AgNPs, 30 nm) —
intravenous three times: 1 time per day for 1 hour before immunization of animals with suspension of
kidney antigen; as well as in 3 weeks once with the same dose (2 mg/kg).

Thus, the number of oocytes that resume meiosis in vitro from animals under experimental
glomerulonephritis decreases comparing to the numbers in control animals; no inhibition of meiotic
resumeption of oocytes of animals was established under conditions of AgNPs treatment; the AgNPs
treatment under conditions of experimental glomerulonephritis increases the number of oocytes that
resume meiosis in vitro compared with such values in the control and under conditions of
experimental glomerulonephritis as well as the number of living cells increases and the number of
cells with morphological signs of apoptotic death decreases in the follicular environment of oocytes.

Key words: female reproduction, functional state of the ovary, nanotechnology, nanomedicine.

Beryn OcrangiMm uwacom HUC mpuBepTaroTh

ocoOMMBY  yBary uepe3 iX  MOXKIIHUBI
TEpaleBTHYHI 3aCTOCYBAaHHS, TakKi SK iX
0aratooOiIsitoya poJib K MPOTUIYXJIUHHUX
areatiB [1]. He3paxkaroun Ha Oarato-
OOIIIIOYMI TIOTEHINIA U 3aCTOCYBaHHS B
MeaunuHi, BmmB HUYC nmo iX mmpokxoro
BUKODHUCTaHHS Ha 3JI0POB’Sl JIIOJAWHH (SIK
MO3UTHBHE, TaK 1 HETaTHBHE) yce Ie He €
MOBHICTIO 3pO3YMUINM.

['momepymonedput, 30KpemMa  IMyHHOL
eTi0JIorii, siBiiste o000 cepilo3Hy mpoliaeMy

Hanomemumuua #  Hanodapmakooris
PO3BHUBAIOThCS BUCOKMMHU TEMIIAMH B IOIIYKY
HOBHUX JKapchbkux 3aco0iB. I[lpoBimne Micre
cepell HUX 3aliMalOTh IpenapaTd Ha OCHOBI
HaHouacTHHOK cpioma (HYC). IMupoxwuit
cHekTp aHTuMikpoOHoi aktuBHocTi HUC €
CHOTOJTHI OCHOBHUM HAampsSMOM PO3BHUTKY
npoayktiB  HYC, yxmouaroum TEKCTHIIb,
KOHTeliHeprn I 30epiraHHs  TPOAYKTIB
XapuyBaHHS, QHTUCENTUYHI CIpel, KaTreTepu
Ta OB’ 3KU.
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JUTSL PETTPOIYKTHBHOTO 3JIOPOB’S JKIHOK. Tak,
HasiBHI  JJaHi Opo  3HAYHUH  BiJICOTOK
MepeuacHuX TIOJIOTIB  Ta TEpHHATATBHUX
yTpaT Iioja y MaIlieHTOK i3 MeMOpaHO3HUM
riioMepysioHeppuToM Ta  IgA-riiomepyiio-
He(PUTOM, a TaKOXK Tpo Te, 1o B 90 % KiHOK
i3 MeMOpaHO3HMM  TJOMepyJoHehpUuTOM
CIOCTEepIraeEMo HapOJIKEHHS 3[0POBUX JiTel
[2]. PempomykTuBHA (QYHKIST MOXe OyTH
MopylIeHa SIK  CaMUM  [JIOMepYJISIpHUM
3aXBOPIOBAaHHIM, TaK 1 BHACIIJOK TJFOKO-
KOPTUKOINHOI 1MTocTaTHuHOoi Tepamii. Ha
ChOTOJIHI JaHi mpo BIumB yBeneHHs HUC nHa
GYHKI[IOHATFHUN CTaH S€YHMKA B YMOBax
EKCIEPUMEHTATIHHOTO TJIOMEpYJIOHEPPUTY
BiJICYTHI.

Tomy axTyanmbHi JOCTIDKEHHS, Y SIKUX
OyJIe MpOBEJCHO OIIHKY BILIMBY Pi3HUX J103,

crnoco0y, KpaTHOCTI  BBEACHHS  PI3HOTO
po3Mipy HaHOYaCTHHOK cpibia Ha
(byHKIIOHATEHUH CTaH SIEUHUKA 3

BUKOPUCTAaHHSM CaMOK TBapWH, a caMe Ha
OOIUTH ¥ KITHHM iX  (OJIKYJISIPHOTO
OTOYEHHS, IO HAmacTh HOBI maHi, sKi
CIPUSTAMYTh YCIIITHOMY TIEpexoay HaHO-
TEXHOJIOTil cpibja B KIiHIKY, IO BHMAarae
pO3pOoOKH Oe3meyHnX, eKOHOMIYHO e(eKTUB-
HUX 1 eKoJIoTiuHO gucTux npenapatie HUC, a
TaKOK OLTBII TIOBHOTO PO3YyMIHHS MEXaHi3MiB
ix nii B ymMoBax Ja0opaTOpHUX 1 KJIIHIYHHX
BHUIIPOOYBaHb.

Mera pobotm — OIIHUTH  BIUIMB
BHYTpPIITHFOBEHHOTO BBEJICHHSI HAHOYACTHHOK
cpibna Ha (yHKIIOHAIBHUN CTaH SE€YHUKA B
MHINEH, a camMe Ha OOIUTH (KUIBKICTH ¥y
SE€YHUKY W MeHOTHYHE [03piBaHHA) 1 Ha
KIITAHA (DONIKYJIIPHOTO OTOYCHHS OOIIMTIB
(KUIBKICTh  JKMBHX, 13 MOpP(QOJIOriYHUMHI
O3HAaKaMu amoNTOTHYHOI Ta HEKPOTUYHOI
3aru0eni), B yMOBaxX €KCHEPUMEHTAIHHOIO
[JIOMEPYJIOHEPPUTY.

MarepiaJjin Ta MeTOIH A0CTIKeHb

Teapunu. Hocnigm ~ mpoBoauiau 3
noTpuMaHHsM 3akoHy Ykpainum «IIpo 3axuct
TBapUH BiJ JKOPCTOKOrO MOBOJDKEHHS (BiJ
21.02.2006 p.) Ta mpuHOHIIB «MiXKHApOIHOT

€Bpomeicbkoi  KOHBEHINI 13 3aXHUCTy
XpeOSTHUX TBApPHH, $SIKi BHKOPUCTOBYIOTHCS 3
EKCIIEPUMEHTATIFHOIO Ta IHIIOK HAYKOBOKO
metoro» (CtpacOypr, 1986).

Excnepumenmanvuuii enomepynotegppum y
MHIIEeH  jJocsraBcs  IMyHizariero — OLX
nabopatopaux  mumedi | ToOKodiHHSA
CYCHEH3I€I0 aHTUTeHYy HHUPKH, OTPUMAaHOI
BiJ MaTepwHCBKOI ocoOm.  IMyHi3amiro
TBapUH TPOBOJAMIM 3 po3paxyHKy 10 Mk
cycrensii Ha 10 rpamiB Macu Tima 3a
TAKOIO CXEMOIO:  3-pa3oBe  BHYTPIIIHBO-
yepeBHE OJWMH pa3 Ha J00y; TOBTOPHO
IMyHI3allil0 TPOBOJAWIN uepe3 TpU TIKHI
OJIHOPA30BO BHYTPIIIHROUEPEBHO B Til camiit
JI03i.

Ilepen moyaTkoM i Mijg Yac eKCIEPUMEHTY
OIlIHIOBAIM 00 €KTHBHUU CTaTyCc TBapwH
(30BHIIIHIA ~ BHUIJIAN, 3arajbHy  pYXOBY
aKTHBHICTh, TOTpeOy B TXki Ta BOJI, JBiUi Ha
TIKJICHb BHU3HAYalIM Macy Tijia); BUAUIBHY
(GYHKIIIO HAPOK (3a KIUTBKICTIO CIOHTAHHUX
CEUOBHIIJIEHD 3a JI00Y, Y pa3oBiif mopiii ceui,
BAKOPHUCTOBYIOYH TECT-CMY)XKH BH3HAYAIA
Oinmok (miarHocTmuHi TecT-cMmyxkku Citolab

IUIA MIBUIKOTO BUSIBJICHHSA OllKa,
«®apmacko», YKpaiHa).

JlociKeHHs MPOBEJICHO 3
BUKOPHUCTAHHSIM 24 caMHUIlb OimmIx

naboparopuux wumei (macoro 20-22 1).
TBapuH po3nieHO HAa YOTHpW rpynu: [ —
KOHTpoJIbHA (n=6) — yBoauIU (i310JI0TIYHUN
po3uun (0,3 M), Il — ekcnepumenTanbaa 1 —

TBapHUHH, iMyHi30BaHi1 AHTUT€HHOO
CYCIICH3I€I0 HUPKHA (n=8). I -
eKCIepuMeHTalbHa, 2  —  TBapHHaM,
IMYHI30BaHMM  AHTUTCHHOIO  CYCIICH3I€I0

HUPKH, YBOAWJIM CyOCTaHIII0O HAaHOYACTUHOK
cpibnma (n=8). IV — ekcrepuMmeHTambHA, 2 —
TBapMHAM  YBOAWJIM  CyOCTaHI[il0O  HaHO-
qacTHHOK cpibia (2 mr/kr, 0,3 mur) (n=6).
3a0ip eKcIepUMEHTAJBLHOIO  MaTepiairy
(sevyHWKH)  3aidcHIOBAM i edipHAM
HApKO30M Ha TpETii JeHb Micisl OCTaHHBOTO
BBeJICHHS. [3 1OCily TBapuH BHBOIAWIA 3
EKCIIEPUMEHTY 3a JIOIOMOTOI0 Tepepi3aHHs
CIIUHHOTO MO3KY IiJT eipHAM HapKO30M i3
JIOTPUMAHHSM TIPaBUJI €BTaHa3il.

94 BosHeceHcvka T., Crynuyk M.,

KamernunikoBa O., Cpi6bHa B., BimamkxiB T.



HayxoBmit BicHMK CX1OHOEBPOMNEMCBKOI'O HAIJ1OHAJBHOTO yHiBepcureTy imeHi Jleci
Yrkpainkmu. Cepisg: Biosoriuni wHayrkm. 2018. 4(377)

Veeoenns peuosun npooouiu CycreH3ier
AQHTHTeHY HUPKU — BHYTPIIIHbOUEPEBHE TPHUI,
OIIMH pa3 Ha JM00y; a TaKOX MOBTOPHO Yepe3
TPU THXKHI OJIHOPA30BO BHYTPIIIIHHOUYEPEBHO B
Tih camiit go3i (10 M cycnensii Ha
10 rpamiB MacH Tijia TBApUHH).

HYC - BHYTpIIIHBOBEHHO (Y XBOCTOBY
BEeHYy) TpU4Yi OJuH pa3 Ha no0y 3a 1 rox 1o
iMyHi3amii TBapWH CYCICH3I€I0 aHTHTEHY
HUPKH; a TAKOXK Yepe3 TPH THXKHI 0JTHOPA30BO
B Tili camiit 1031 (2 MI/KT).

Xapaxmepucmuka nanouactunkn HYC
(AgNPs) — 30 am (koHIIeHTpaIlisT 8 MI/™MI 3a
MetaioM, ¢(opma — cdepuuHa, KoyIip —
KOPUYHEBHI, pEarceHTH BUKOPHCTaHI IS
cuHTe3y — HiTpar cpioma (AgNO;), (BioXtra,
>99 % (titration, Sigma-Aldrich); KapOonar
karito (K,COs) (99,995 % trace metals basis,
Sigma-Aldrich); Tanin (ACS reagent, Sigma-
Aldrich), CHUHTE30BaHI B [cTHTyTI
6iokooinHOT Ximil iMm. @. JI. OBuapenka
HAH Vkpaiau 3a opUTiHAIBHAM ITPOTOKOJIOM
(MeTOJTIOM XiMIYHOT KOHJICHCAITIT).

3acrocoBani Hamu HUC — HaHOYaCTHHKH
30 HM ((KOHIIEHTpAIlis: 8 MI/MJ 3a MeTajioM,
dopma: chepruyHa, KOJMp — KOPUYHEBUH,
peareHTH BUKOPHUCTAHI Ui CHHTE3y — HiTpar
cpibna (AgNOs), (BioXtra, >99 % (titration,
Sigma-Aldrich); Kapboonar kamito (K,COs)
(99,995 % trace metals basis, Sigma-Aldrich);
Tamin  (ACS reagent, Sigma-Aldrich),
cuHTe30BaHi B [HcTUTyTI OioKOMOIMHOT Ximil
im. ®. JI. Opuapenka HAH VYxkpainu 3a
OpUTiHAJIBHUM IIPOTOKOJIOM (meronoMm
XIMIYHOI KOHCHCAITIT).

Kynemusysannss ooyumis. 13  s€4HUKIB
MHIIEH  HeepMEHTAaTUBHO  (MEXaHIYHO)
BUAULUIA  oonuTH.  OLIHIOBAIA  CTaH
3apOJIKOBOTO  IYXHPIlS, IEPHBITEIIHOBOTO
MPOCTOPY Ta IMUTOIUIA3MH, a came IIUIbHICTb,
CTYITiHb I'paHyJIbOBAHOCTI, O3HaKH
¢parmenTanii # nereneparii. Ilicas 2 roa
KyJIbTUBYBAHHS T1IpaX0oByBaId 0OIUTH (% 10
3arajJibHOI KIUJIBKOCTI), IO mepedyBaiu Ha
cramii Metadasu | (po3urHEHHS 3apOKOBOTO
nyxupug), micngs 20 © KyJIbTHUBYBaHHS
migpaxoByBam oomutd (% 10 3araiabHOI
KUIBKOCTI), 1Mo TmepeOyBamu Ha  cTamil

merapazu Il (chopmoBaHOro  meprmmoro
MOJIIPHOTO  TUIBIA), a TaKOX OOLHUTH 3
aTUTOBOIO  MopdoJoriero  (HepiBHOMIpHO

IPaHyJIbOBAaHOI ITUTOIIA3MOI0 Ta O3HAKaMHU
(parMeHTarlii oOcTaHHBOT).

Memoo  npusicummegoco  nOOGiUHO20
3abapeients gayopecyeHmHUMU OAPBHUKAMU.
[nsxu  xaiTuHHOT 3armberni  (KyMYJIIOCHHX
KJIITHH 1 KITHH THEMyca #W JiMQpaTHIHAX
BY3JiB) BHBYQIM METOJOM MPHKHUTTEBOTO
MOJIBiftHOTO 3a0apBiieHHS (IyOpecIieHTHUMHU
OapBHUKAMHM HYKJIETHOBUX KHCIOT XEeXCT
33342 Tta Womua mpormiaiyma. 3B sA3aHl 3
XPOMATHHOM OapBHUKH JAIOTh 3MOTY OI[iIHUTH
MOp¢oJIOTiUHI 0co0IMBOCTI STIEPHOTO
Marepiary. OIiHKY TPOBOAMIIA HE MEHII SIK
400 KJTITHH 32 TOTIOMOTOIO JIFOMIHECIIEHTHOTO
Mmikpockona Jlromam M-1 (JIOMO, Pocis) i3
BOJHO-iMepciiiHuM 00’ekTBOM X85 Ta 3
BiJIeOCHCTEMOIO Tiepenadl 300pakKeHHsS Ha

KOMIT FOTeP.
Cmamucmuyna 006pobKa oanux.
Craructuuny 00poOKy pe3ynbTaTiB

MPOBOJMIM 3 BHUKOPUCTAHHSM  KpPHUTEPIIO
t CrplofileHTa 3a JONOMOTrOI0 MpOrpaMu
GraphPad Prism version 5,00 for Windows

(GraphPad  Software, CIIIA); p<0,05
YBaXaJIOCS CTATUCTUYHO BiPOTiTHUM.
PesyabTaTn

YcraHoBi€eHO, 0 B yMOBax
EKCIIEPUMEHTAITLHOTO TJIOMEPYJIOHEDPHTY
BiI0OyBaeThCs 3MEHIIIEHHS KUJIBKOCTI

oBapiambHUX oonuTiB, yBexeHHs HUC He
BIUIUBaE Ha oouuTH, 3actocyBaHHs HUC B
YMOBax  €KCIIEpPUMEHTAIBHOTO  TJIOMEpY-
noHeppuTy  NOPU3BOAUTH 10  3POCTaHHS
KUTBKOCTI OBapialbHUX 0ONHUTIB (Tabi. 1).
VcranoBneno, mo BBemenHs HYUC mne
BIUIMBA€ HA OOILMUTH, TOJMI SK 3aCTOCYBaHHS
takux HUC B ymoBax ekcnepuMeHTalbHOrO
TJIOMEPYJIOHEPPUTY MIPU3BOJUTH bi (4]
3pOCTaHHSI KUTBKOCTI OOIUTIB, IO BiJHOBUIA
Meiio3 (ctamis metadasu ) 1 dopmyBamm
nepine nossipHe Tutble (ctaais metadaszu II),
MOPIBHSIHO 13 CEpeHIMH BEIMYMHAMH Y TPYITi
B yMOBaX €KCIIEPUMEHTAILHOTO TJIOMEepYy-

nonedpurty (puc.1).

Pospginm III. diziojsoris JioAMHM 1 TBapMH
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Tabnuys 1

KinbkicTh oonutiB, siKi BUIISVIN 3 0JHOT0 A€YHHKA B YMOBAX eKCIIePUMEHTAJLHOT0
rjioMepyqoHedpuTy i yBeJdeHHSI HAHOYACTHHOK cpidJia

KinbKicTh 00IUTIB/I€YHUK, WM

KOHTPOJIb IMyH.

imyn.+HUC HYC

17,3£0,6 9,8+1,3 *

15,0+£0,8# 17,4+£1,2

[Ipumitka. * — p<0,05 — gipocioni eiominHocmi cepeonix epyn OaHUX 6i0HOCHO MAKUX GeIUYUH )
KOHmMpoavHin epyni meapun (n=4); # - P<0,05 — 8ipocioni ioMiHHOCMI cepeOHix epyn OaHux
BIOHOCHO MAKUX GeIUYUH ) 2PYNI MEAPUH 3 eKCNePUMEeHMANbHUM 2lloMepYTIoHeppumom (n=4).

|

100

;

NN

O - KOHTPOb;
B - IMyHIZALYA;
[ - H4C;

O - IMYHIZALIA +HYC;

Metadaza |

Meradaza ll

Puc. 1. Bniug nanouacmunok cpibna na metiomuyre 003pi6aHHs 0OYUMie 6 YM0O8aAx
eKCNepUMEHMANbHO20 2/loMepPYIoHePpuUmy

¥k P<0,01; *** - P<0,001;, — 8ipocioni iOoMiHHOCMI cepeOHix epyn OAHUX 6IOHOCHO 00 MAKUX

6eIUYUH VY KOHMPOIbHIL 2pyni meaput (n=4).

YCTaHOBJIEHO, IIO B YMOBaX €KCIIEPH-
MEHTaJIBHOTO  IJIOMEPYJIOHEDPUTY  BiIOy-
BAa€THCS 3MCHIIICHHS KUIBKOCTI KUBHUX KJIITHH
Ta 30UIBIIYETBCS  KUIBKICTH  KJITHH 13
MOP(OJIOTIYHUMHU O3HAKAMH AlONTOTUYHOI Ta
HEKPOTHYHOT 3aruberi KJIITHH y
(boJiKyIIpPHOMY OTOYEHHI OOIIMTIB, YBEICHHS
HUYC B ymoBax  eKCHEpPUMEHTAIHHOTO
TJIOMEpYJIOHEPPUTY MPHU3BOIUTH JI0
30LIBIICHHS KUIBKOCTI JKMBHX KIITHH 1

3MEHIICHHS KIITHH 13 MOpP(}OJIOTiYHUMHU
O3HaKaMH aroNTOTHYHOI 3arubeii KITHH
(GOIIKYISIPHOTO OTOYEHHS OOIUTIB (Tadid. 2).
OTxe, B yMOBax eKCIEPUMEHTAIBHOTO
rIoMepyIoHeppuTy BBEJICHHS HUYC
mokparye (QyHKIIOHATbHHUIA CTaH SE€YHHKA Y
TBApHUH: 30UIBIITY€ETHCS KUTBKICTh OOIIMTIB, SIK1
BiJIHOBJTIOIOTH Mel03 Ta (OpMYyIOTH Tepie
MOJIIpHE  TuMblle in Vitro, a  TaKOX
30LTBIIYETHCS  KUTBKICTh JKMBHX KIITHH 1
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Tabnuys 2

BB yBeieHHSI HAHOYACTHHOK CPidJIa HA JKUTTE3AATHICTD KJIITHH (oTiKyJIAPHOTO
O0TOY€eHHS OOIIUTIB B YMOBAX €KCIIEPUMEHTAILHOIO IJI0MePYI10HePPUTY

I'pyna TBapun Kusi, % Amnonros, % Hexpos, %
KonTtpoib 79.5+0,7 12,5+ 1,8 8,007
Imynizarmis 41,8 +0,3** 35,2 +1,8** 23,0 + 1,4%*

HYC 83,5+0,1 10,8 +0,3 5,6 £0,35
ImyHizamis+ « « sk
HYC 62,8 +1,5*# 19,5 + 0,9*# 17,7+ 0,8

[Mpumitka. * — P<0,05; ** —P<0,01 — 8ipocioni eiomiHHOCMI cepeoHix epyn OAHUX GIOHOCHO

MAakux eluyun y KOHmMpolvHiu epyni meapun (n=4); # — P<0,05

cepeonix epyn Oamux
2nomepynoHeppumom (n=4,).

3MEHIIYE€ThCS  YUCENHICTh  KIITHH 13
MOP(OJIOTIYHIMH  O3HAKaAMH  allONTOTHYHOT
3armbeni 'y  (oNKyJISIpHOMY  OTOYEHHI
OOI[HUTIB.

Oo0rosopennst

3a gaHuMH JTiTepaTypH  BLIOMO, IO
PO3BUTOK TJIOMEpYJIOHEe(PpPUTY 3a IMYHHUM
MEXaHI3MOM IIOB’sI3aHUM: a) i3 HasABHICTIO
CHUIBPHHUX IepeXpPEeCHO-pearyrounx aHTUTCHIB
MiKpooprati3miB (OakTepiii, BipyciB Ta iH) i
aHTUTEHIB Oa3zaibHOT MeMOpaHM KIyOOUKiB;
0) 3 IHTCHCHMBHOIO TIOSIBOIO Ha OasalbHiit
MeMOpaHi TJIOMEPYJl AaHTHIEHIB TOJOBHOIO
KOMIUIEKCY TicTocymicHOCTI (30kpema, HLA-
DR2 i DR3 anTHreHiB); B) i3 IMOIIKOKSHHSIM
HUPKOBOI ~ TKAaHMHM 1  BHUBUIbHEHHSM
MPUXOBAaHUX AaHTUTCHIB a00 JeTepMiHAHT
rJioMepysigpHoi  Oa3aibHOI MeMOpaHHu, 110
SKUX Hemae ToJiepaHTHOCTI [3]. I3 Meroro
JOCTI/KeHHS IMyHHUX 3aXBOPIOBaHb HUPOK 1

pPO3pOOKM TaKTHKH 1X Teparii BUKOPH-
CTOBYIOTh eKCIIepUMEHTATbHI Moaeni
VIIKO/DKEHHSI HHPOK, IO  BigoOpaxkaroTh

— BIPORIOHI BIOMIHHOCMI

BIOHOCHO MAKUX 6eNUYUH ) 2pyni MEApuH 3 eKChnepuMeHmalbHUuM

0CcOONMMBOCTI TAaTOreHe3y pi3HUX BapiaHTIB
IIbOTO 3aXBOpIOBaHHS [4, 5].

Maemo npani mpo BHyTpimHbOBeHHE (IV)
BBeneHHs AgNPs [6,7]. Jlna Bcix po3mipi
YaCTUHOK, HE3AJEeKHO BiJl 1X TOKPHUTTS,
HaliBUINI KOHIEHTpamii cpibia 3HaiJeHO B
CeNIe3IHIll W TMeYiHIl, a TOTIM Yy JIeTeHsX,
HUpPKax 1 B TOJOBHOMY MO3KYy 4epe3
24 rTONMHHM TICJA  BHYTPIIIHHOBEHHOTO
BBEJICHHS; Cpi0JI0 (QUIBTPYEThCS NEUiHKOIO U
BHBOJIUTHCS 3 OpraHizMy depe3 XoB4 [6, 7].
Bimomo, 1m0 mo3a 10 MI/Kr Baru Tija B MHIIEH
eKkBiBasieHTHA U1 JrroguHE 1o3a 0,81 Mr/kr
Baru Tijla, M0 BiAmoBizae mpubmuzno 50 mr
st mroguHA 60 KT, BIAMOBIIHO OO OCHOBHHUX
MPUHITAIIIB JIJIS TIEPEPaxyHKy JI03H BiJl TBAPUH
o moauan [8]. Hamu oOGpano 103y 2 Mr/Kr
Bard TiJia, OCKUIbKM BOHA HE TEPEBHUIIYE 03,
SKi ~ BHKOPHUCTOBYBAIHMCS B  IIONEPEIHIX
JnocipKkeHHX [V 1 He BUKJIMKAIU 3HAYHHX
mo0iyHuX eekTiB y TBapuH [6, 9, 10].

VY niteparypi HasBHI JaHI IOAO BILIUBY
HAaHOYACTHHOK Ha OOIMTH. Maemo naHi mpo
peaxiito in Vitro KyMYTIOCHO-OOLUTapHUX
KIIITHHHAX KOMILIEKCIiB CBUHI Ha
HAaHOYACTUHKU 30JI0Ta, cpidna # cruiaBy
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BrimB yBeneHHS HAaHOUYACTHMHOK Cplibja Ha OOLMTHM M KJA1TuHM IX QOJI1KYJSIPHOIO
OTOYEHHS B YMOBAax EKCIEPHUMEHTAaJLHOI'O IJIOMEPYJOHEPUTY

30J10TO-CpiOJI0, YKpHUTI OWYaYMM CHpPOBAT-
koBuM ansOyminom (BCA) [11]. Meitotuune
JTIO3pIBaHHS OOIUTIB OIIHIOBAIH TICsI 46 1O
KyJIbTUBYBAHHS in Vitro y MPUCYTHOCTI Pi3HUX
THUIIIB HAHOYACTHHOK, a TAKOXK HITpaTy cpidia
B CEepeIOBUIIll MPOTIrOM yChOTO Yacy in Vitro
no3piBanHs. Jlo3piBaHHS B IIHOMY BHIAIKY
BU3HAYAJOCsA SIK BIJICOTOK OOLMTIB, IO
BiloOpakatoTh MeTada3Hy IUIACTHHKY W
chopMoBaHe TOJSPHE TiNO (APYrUd TOJIT
Meio3y) 1o 350 oomWTIB Ha KOXKHY TPYITY.
KoHnenrpaniss HaHOYaCTMHOK  CTaHOBHJIA
10 MKr/MIL, 1 BCi YaCTHHKH OYJIM KOH IOTOBaHi
3 OuyaunM cupoBaTkoBUM anbOymiHoM (BCA)
[11]. Panimme HamMu OTpUMaHO JaHi MPO BILIMB
OJTHO-, TI'SITH- Ta JECATHKPATHOTO BBEICHHS
AgNPs (2 Mr/kr ta 4 Mr/kr) Ha MeHOTHUYHE
nmo3piBaHHs oommtiB [12]. Tak, omHO- #
1’ siTukpaTHe BBeleHHS AgNPs (2 mr/kr) He
BILUTMBAJIO HA MEHOTHYHE O3PiBaHHS OOIUTIB;
necstukpatHe BBeAeHHS AgNPs (2 wr/kr)
BHKJIMKAE 3MEHINEHHS  KIJIBKOCTI OOIUTIB,
3IATHUX 10 GOPMYBAHHSI TIEPILIOTO MOJIIPHOTO
TieIg (Metadasa 1) [12].

VY 1iit poOOTI HaMU BIEpIIe MOKA3aHO, IO
B yMOBax EKCTIEPUMEHTATTHHOTO
TJIOMepyJIoHEePpUTY BBEJICHHS HYC
nokparniye (GpyHKIIOHAJTBHUN CTaH SE€YHUKA Y
TBapHH: 301IBINTYETHCS KUTBKICTh OOIUTIB, SKi
BIJIHOBIIOIOTh Me#03 1 QopMylOTh mepiie
MOJIIpHE  TUTBLlE in Vitro, a  TaKOXK
30IBIIYEThCS  KUIBKICTh JKMBHX KJIITHH Ta
3MEHINYETHCS  YHCEIBHICTh  KITHH 13
MOP(OJOTIYHUMH O3HAKaAMH aAmONTOTHYHOT
3arubeni 'y QOIIKYJIIpHOMY  OTOYCHHI
OOLIUTIB, HE BCTAHOBIEHO MPHUTHIYCHHS
oBapiabHOI (YHKIIII y CcaMOK MHINEH B
ymoBax yBeaenHss HUC (2 mr/kr).

BucnoBxnu

B yMoBax eKcnepMMeHTaIbHOTO TIIOMEpy-
nonepputy  BinOyBaeThCs  TNPUTHIUEHHS
oBapialbHOI  (YHKII; HE  BCTAHOBIECHO
IpUTHIYEHHsS oBapiasbHOI (QYHKILII y caMok
mumeit B ymoBax yBeaeHHs HUC (2 mr/kr);
3aCTOCYBaHHS  YOTUPUKPATHOTO  BBEACHHS

HYC (2 wmr/kr) B yMoBax eKCIEpUMEH-
TAJIBHOTO  TJIOMEpPYJIOHE(PPUTY  MOKpaIlye
(YHKIIIOHAILHUN ~ CTaH  s€YHWKA:  301jIb-
IIYETHCS KUTBKICTh OOIMTIB, SIKi BiIHOBIIIOIOThH
Meli03 Ta (GOpPMYIOTH IepIe MOJISIPHE TLIbIE
in vitro, a TaKoX 30UIbIIYEThCS KIJIBKICTh
JKUBUX KIITHH 1 3MEHIIYEThCS YHCEIBHICTH
KITAH 3 MOpQOJOTIYHUMH  O3HAaKaMHu
aTnoONTOTHYHOT 3arubeni y  (QOKYJIIpHOMY
OTOYEHHI OOIIMTIB.

Omnucani HaMW  pe3yjbTaTH  IiJITBEp-
JUKYIOTB, IO in Vitro J03piBaHHS OOLHUTIB €
YYTIMBOKO  CHCTEMOIO JUIS  JIOCTIiJIKEHb,
MOB’sI3aHUX 13 HAHOTOKCHKOJOTi€l0. Buko-
pUCTaHHS  TaKUX TECTOBHX CHUCTeM Y
MaiiOyTHBOMY  CHPHSITAME  TOTJIUOJICHHIO
PO3YMiHHSI MOKITUBUX €(heKTiB HAHOYACTUHOK
Ha JKIHOYY pernpoaykimiro. Takox MaiOyTHI

JOCTI/DKEHHST MOXHa  CIPSIMOBYBaTH  Ha
BCTAHOBJICHHS YiTKAX cnerndikariii
HAaHOYACTUHOK  (BiA  J03W, po3Mipy) y

BiJIMTOBITHUX €KCIIEPUMEHTAIHLHIX YMOBaX.
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