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MOP®OMETPUYHUI AHATI3
NMATOMOP®OJON4YHUX 3MIH
BHYTPILWHIX OPTAHIB LWYPIB HA ETATII
MEPBUHHOI TOKCUKONOIMYHOI OLIHKK
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Pestome. Ilposedena oyinka 2icmonamono2iuHux 3Mix Y 6HYMPIUHIX
0peanax ni0OOCIIOHUX MEAPUH, WO GUHUKIU GHACTIOOK GHYMPIUHbO-
4epesHO20 86€0CHHsL POZYUHY HAHOYACMUHOK cpibaa chepuunol
Gopmu posmipom 45 Hm ynpoooedxc 14 ouis. ¥ pesynemami excnepu-

Menmy 6Usl61eH0 000pomue HAbYXanHs enimenilo 36UBUCIUX KAHATb-
Yi8 HUPOK, 2enamoyumis, si0ep KapoioMIOYumis, 6UPaAiNCeHe eHO3He
NOBHOKPOB'sl KipKOBOI ma MO3K080I peuosunu i cOCOUKi@ HUPKU,
YeHmpaIbHUX ma nepu@epitiiux si00iNie NeYiHKOBUX YACMOUOK,
MioKapoa, CMiHOK peCnipamopHux 8i00inie ieceHsb. Ilpuuomy, nicisn
66e0eHHs. HaHOYAcmuHoK 6 003ax 0,1, 1 ma 5 me/ke namomopgho-
JI02IYHT 3MIHU 8 MO3KOBIU MKAHUHI 3ACMOCOBAHUMU MEMOOAMU He
suseneri. Mopgomempuunuii ananiz 003604uU6 GUMIPSMU IHMEHCUG-
HICMb NAMOMOPGONOSTHHUX 3MIH RIO GNIUBOM CPIOHUX HAHOCQED, KA
3pocmac 6 psidy. cepye, Ne4iHKa, j1e2eHi, HUpKU.

Beryn

OniHKa NOTeHLIHHOTO PU3HKY BIIMBY HAHOMA-
TepiajiB Ta HaHOCPIOJNIa Ha 3I0POB'S JIIOAWUHU
HEPO3PUBHO TOB's3aHa 13 BUBYCHHSIM 3aKOHOMIp-
HOCTEH TPOSIBIB X 010JIOTTYHMX 1 TOKCHYHHX €(EKTIB
[4]. BaroMe 3HaueHHs IpH TPOBEIEHHI TOKCHUKO-
Tiri€HIYHUX JOCIIIKEHb HAICKHUTh MOPPOMETPHY-
HOMY aHaJTi3y, SKHI JJa€ MOXJIUBICTh 00'€KTUBHO OI1i-
HUTH 1X pe3yJabTaTH Ta KUIbKICHO BUMIPSTH mapa-
MeTpu MOp(HOJIOTTYHIX 00'EKTIB.

Bike n0BezIeHO, 1110 TOKCUYHICTh HAHOMATEPiaIiB
3aJISKUTH Bi POPMH, PO3MIpY, BUXITHOTO Marepiaiy,
TUTOIL TIOBEPXHI, 3aps1y, I03H, IIUIIXY HaIXOIKCHHS,
KOHIIGHTpAIlii B OpraHi-MilIeHi, pO3YMHHOCTI i TpUBa-
JocTi mii [3].

VY nmiteparypi onucaHi JOCHIIKEHHS TOCTPOT,
MiIrocTpoi Ta CyOXpOHIYHOT TOKCHYHOCTI HAaHOCpiOia
cthepuyHoi popmMu pi3HUX PO3MIpiB, BBEACHOTO
1rypam, BHYTPilIHBOILTYHKOBO, TPAHCIEPMAaJIbHO Ta
iHTasniieo [1]. BusBieHo po3mipHo3anexHy [9],
no3o3anexHy [6, 11, 12] Ta ctareBo3anexHny [5, 7, 8]
KyMYJIsIIIito cpibiia B TKAHMHAX BHYTPIIIHIX OPraHiB
urypiB [ 10]. AHai3 gaHuX JiTepaTypy CBIAYHUTS, IO
HanouactuHku cpibia (HUC), mopiBHsIHO 3i 3BHYali-
HUMH MIKpOYacTKaMH, BOJIOJAIIOTH OijIbIll BUpake-
HOHO (hapMaKOJIOTIYHOIO aKTUBHICTIO 1 TOKCUYHICTIO,
31aTHI IPOHUKATH B HE3MiHEHOMY BUIIISAJII Yepes
KJTiTHHHI Oap'epy, yepe3 remaroeHtedaniaamii 6ap'ep
B IICHTPAJIbHY HEPBOBY CUCTEMY, IUPKYIIOBATH i
HAKONMYYBATHCS B OpraHax i TkaHuHax [2]. Y naHux
JIOCHIKEHHIX Opakye iH(opMarii, o0 KiibKiCHOT
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BHYTPILIHIX OpraHax, K pe3yJabTaT MIKiAIuBoI ail
HaHOCpIOIa.

MeTta gocaigxeHHs

OLiHKUTH TiCTONATOJIOTIUHI 3MiHU Y BHYTPILIIHIX
opraHax IiJIOC/iTHIX TBAPUH, 1[0 BUHUKIH BHACITi-
JoK miaroctporo BmuBy in vivo HUC chepuunoi

dopmu.

Marepiaau i MmeToan

Jocniny npoBonuiy Ha 32 cTaTeBO3PUIMX Iypax
3 IOTPUMaHHSM BUMOT 0i0€TUKH, BIIOBIIHO /10 "3a-
rajlbHUX €TUYHUX MPHUHIIUIIIB €KCIIEPUMEHTIB Ha TBa-
punax" (Ykpaina, 2011), siki y3romkeHi 3 moioxe-
HHsAM €Bporneiicbkoi KOHBEHIIIT 1110/10 3aXUCTy Xpe-
OETHUX TBapUH, Ki BUKOPUCTOBYIOTHCS 3 JOCIII-
HUIBKUMU Ta iHmuMU 1ijsamu (CrpacOypr, 1986).
ErTaHna3is TBapuH 3iiCHIOBATIACS 3TIHO 3 JIFOYMMHU
pEKOMEHIALISIMH Ta ETHYHHMH CTAaHIAPTaMH Yy CTa-
Hi NTHOOKOTO HAPKO3Y 3T1JIHO J0 3aKOHY YKpainu No
3447-1 Big 21.02.2006 p. "I[Ipo 3aXuCT TBapuH Bix
JKOPCTOKOTO TIOBOPKEHHS "

TpboM rpymam TBapuH (110 8 IIypiB y KOXKHii) mo-
JIEHHO, IPOTAroM 14 1HIB, BHYTPIIIHBOUEPEBHO BBO-
nmunu pozund HUYC B no3ax 5, 1 ta 0,1 mr/kr. Yer-
BepTa rpymna - Oionoriunuii KOHTpoib. Ha 14 nenn
TBapuH OyJIO BUBEACHO 3 EKCIIEPUMEHTY IIISIXOM
JeKariTauii mig JerkuM eQipHIM HApKO30M.

CuHTe3 cepryHNX HAHOYACTUHOK JiaMeTpOM
45HM TPOBOAMIIM LUISIXOM JTOJIaBaHHS HATPii O0p-
TiIpUay A0 PO3YMHY, IO MICTHUB i0HHM Ag+ Ta Mmoi-
BiHMmiponigoH. Ilicns cuHTE3y pPO3YMHH BUT-



OpwviriHanbHI 4OCHiAKEHHA

pUMyBalu B TeMpsBi A0 crabimizanii ONTHYHHUX
XapaKTEepUCTHK (OPMYBaHHS HAaHOYACTHHOK. Jloc-
JIiPKEHHS IPOCBIYYBaIbHOT €JIEKTPOHHOT MIKPOCKOTTIT
MoKa3aiH, 0 OTPUMaHi HaHOMaTepiadud MalTh
CTPYKTYpY cdep 3 HONEPEeYHUM J[iaMeTPOM OJIH3BKO
45 um.

JIJ1s CBITJIOONITUYHOTO JOCHIIKEHHS TIPU TICTO-
JIOTIYHOMY JOCIIJKEHHI 010NTaTH TKAHUH CepIIs,
HUPKH, TIEYiHKH, JIET€Hb, TOJIOBHOTO MO3KY (hiKCyBaIH
B 10% neiirpansHoMy dopmaini. [TapadiHosi 3pi3u
3a0apBJIIOBAIN TeMATOKCUJIIHOM i eo3uHOM. [Ipo-
BeJIeHa KiJIbKiCHA OIIiHKa CTPYKTYPHHUX 3MiH 13 3acTO-
CYBaHHM CTaHJAPTHHUX METOJiB MOpdomeTpii.

OO0roBopeHHs1 pe3yJbTATiB AOCHiA:KEeHHS

IMpoBeneni maromopdooTiyHi JTOCIIHKSHHS
BHYTPIIIHIX OpTaHiB MiIOCTIAHUX TBapyH 2-i (3a J10-
3u 1 mr/kr), 3-1 (3a no3u 0,1 mr/kr) ta 4-1 rpyn
(KOHTPOJIB) CBITYATH MPO BiJICYTHICTH MATOIOTTYHUX
3MiH. [Ipu oLiHI npenapatiB TKaHUH OIypiB 1-1 Tpymu
(3a 1031 5 MI/KT) BiIMi4eH1 BUpa)keHi 3MiHH Y BHYT-
pILIHIX OpraHiB, a caMe B HUPKaXx, CEpIli, MEeYiHIIi,

nerensx (ta0i.).

[Ipu maTomMophonoTiYHOMY JOCITIIKEHH] BUSB-
JieHi 3MiHM B HUpKax TBapuH 1-i rpymu (3a 1o3u 5 mr/
kr). Herarusuuit Brmns HYC Ha HUPKOBY TKaHUHY
XapaKTePU3y€eThCs 000POTHIM HAOYXaHHSIM CITiTEITI0
3BUBUCTHX KaHaJbliB. [Ipu npoBeaeHnHi mopdo-
METPHYHOTO aHaNi3y, BUSABJICHO, 10 TIOLUIMPEHICTh
000pOoTHOTO HaOyXaHHS eMITeNiI0 3BUBUCTUX
KaHaJIbIIIB HUPOK TBApUH JaHOI rpymu csaruyna 70%,
y BUIJISIAI TiportiyHoro HabyxanHs. KpiM mporo, Bin-
MideHe BUpakeHe BEHO3HE IIOBHOKPOB'SI KipKOBOT Ta
MO3KOBOI PEU4OBHHH 1 cOCOUKiB (puc. 1). Y HUpKOBHX
KITy0Oo4Kax MOp(HOJIOTIYHHUX 3MiH HE BHSBJICHO.

JocnigKeHHs TKAHWHH TIEYiHKY TaKOXK BKa3y€e Ha
TMIOIIKODKEHHS OpraHy B TBapuH 1-i rpynu. Busisieno
000poTHEe HaOyXaHHS TeMaTOlUTIB, B OCHOBHOMY Y
BHIVIS/IL T1APOIIYHOTO HAOYXaHHS 3 TOUIMPEHICTIO
nioHan 40%, nepeBakHO MepUQepoIoOYIAPHHUX TS
HoK. CriocTepiranocs BUpakeHe BeHO3HE MTOBHO-
KpOB'Sl IICHTpaJIbHUX Ta MepuepiiHuX BiAIIIIB
MEYiHKOBUX YaCTOYOK (puc.2).

Taoanns 1

KinbkicHa matomopgonoriyna oniHka MKiVIMBOro BIVIMBY cpiOHMX HaHOc(ep y mypiB

Ho3a anlm1 Meuyinka® Cepue3 Cepue 4 Jereni’ I'osioBHMIT
HUC, MO30K
MI/KT
0,1 -0 - - - - -

1 - - - - - -
5 72,0+£0,6% | 44,0£0,9% | 55+0,8% | 28+0,7% | 68,0£1,7% -

[pumitku: 1.ITommpeHicTh 060pOTHOTO HAOYXaHHS EIiTellil0 3BUBUCTUX KaHAIBIIIB HUPOK, %o
2.ITommpenicts 060poTHOrO HAOyXaHHS renaToLUTIB, %o
3.IMommpeHicts 000pOTHOTO HAOYXaHHS AEp KapAiOMiOLUTIB, %

4.Tlommpenicts HAOYXaHHS sEp KapAioMiouuTiB, %

S5.IlommpeHicTh MOBHOKPOB'St KPOBOHOCHUX CYAMH Y CTIHKaX pecripaTOPHUX BIIUIB JereHb, %

6. «-» - 3MiH HE BUSBIICHO
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Puc. 1. 1 rpyna pocainxkennsi. Hupka mypa. Kipkosa (a.), Mmo3koBa peyoBuHa (0.), COCOUO0K
(B). MikpodoTtorpadii. 3ad6apBiennsa remaTokcuiaiHoM i eozuHoM. 006.20x. Ok.10x

Herarusuwmii BrumB po3zunny HUC Ha miokapn
BHSIBJICHO MPH TiCTOMATOJOTIYHOMY JOCIiKCHHI
TKaHWUHU cepus mypiB 1-i rpymu, mo xapakTte-
pu3yeThcs HaOyXaHHSM SiA€p KapAiOMiOIUTIB 3

notmpenicTio monaa 50%. KpiM nporo Bigmigaocs
HEPIBHOMIpHE BEHO3HE TIOBHOKPOB'sI Miokapia (puc.
3).

Y nereHsx migoCIIiIHAX TBAPHUH BiIMIUCHI M1aTo-
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Puc. 2. I rpyna pocainxens. Ileuinka mypa. LlenTpansbhi (a.) Ta nepudepiiini Bigaiau (0.)

ne4iHKoOBUX YacTo4yok. MikpodoTtorpadii

. 3a0apBJieHHs] reMaTOKCUJIiHOM i eo3uHOM. O0.20x.

Puc. 3. I rpyna gocaimxens. Cepue niypa. Puc. 4. I rpyna pocainkens. Jlereni mypa.

MikpodoTorpadis. 3a6apsienus MikpodoTtorpadis. 3abapsienus
reMaTokcmIiHOM i eo3unom. 06.20x. Ok.10x  TeMaTokcuiinom i eosunom. 06.20x. Ok.10x
4).

JIOTiYHi 3MIiHU B CTiHKaX pecIipaTOPHUX BiJA1IiB
oprany B mpemnaparax mypis 1-i rpymnu. Tak, cnoc-
Tepiranocs HepiBHOMIpHE BEHO3HE TOBHOKPOB'S 3
OXOIUTeHHSIM 05n3bK0 70% CTIHOK pecmipaTopHUX
BIJIIUTIB JIET€HB (AJHBEOJ Ta PECIipaTOpHUX OpPOH-
xion). Anpreparii emitenito He OyJ0 BUSBICHO (pHC.

4 2ins i
Lo

Toxcuyna aiss HYC nmpu ricTomaTonorivHoMy
JIOCTIPKEHH1 TOJIOBHOTO MO3KY TiZIOCITITHAX TBAPUH
He BupaxxeHa. [laTonoriyni 3MiHM Yy MO3KOBIiH TKa-
HUHI 3aCTOCOBAaHUMHU METOIaMH HE BUSIBJICHI (pHUC.5).

Puc. 5. I rpyna pocainkens. I'osioBHnii Mo30k mypa. MikpodoTtorpagisa. 3ad6apBaenns
reMaTokcujaiHoM i eosmnom. 06.20x. Ok.10x
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BucHoBkH

1.BHyTpimiHbOUEpEBHE BBEACHHS IIypaM YIIpo-
noBx 14 nHiB cpibHMX HaHOCEP po3MipoM 45 HM y
1031 5 MI/KT cynpoOBOKYETHCS 000POTHUM HaOy-
XaHHSM €MITeJiI0 3BUBUCTUX KaHAJbIIB HUPOK,
TeMaTOIMTIB, SJIEp Kap{iOMiOIUTIB, BUPAKCHUM Be-
HO3HUM ITIOBHOKPOB'SIM KipKOBOi Ta MO3KOBOI pe-
YOBHUHH 1 COCOUKIB HUPKH, IEHTPAIBbHHIX Ta iepude-
PIMHUX BiJUTUTIB IEYIHKOBUX YaCTOYOK, MiOKap/ia, CTi-
HOK pecIipaTOpHHX BiIiJIIB JIETeHb.

2. IMicnsg seenenns HUC B mo3ax 0,1, 1 Ta 5 mr/
KT mTaToMopororiuHi 3MiHH Y MO3KOBIH TKaHWHI 3ac-
TOCOBaHUMH METOJaMU HE BUSIBIICHI.

3.IaTeHcuBHICTh MaTOMOP(OIOTIYHUX 3MiH Mif
BIUIMBOM CpiOHHMX HaHOc(ep 3pocTae B psay: ceplie,
TICUiHKa, JICTCHI, HUPKH.

[epcnekTUBY MOAAJBIIUX AOCTiTKEHD

BpaxoByroun oTpuMaHi B pe3yJIbTaTi J0CHTIKEHb
JIaHi, BAYKJIMBUM € ITOJIaJIbIIIC BUBUCHHS BIUIMBY HAHO-
YaCTHHOK cpibiia pi3HUX (GOpM Ta J103 HA EKCIICPH-
MEHTAJIBHUX TBApWH, a TAKOX MOIIYK 3aC00IB MPo-
(biTaKTUKY TX IIKIJTUBOI JIiT HA OpPraHi3M.

Jlirepatypa. 1.boiiuyk T.M. Jlo npobiemMu ouiHKH
TOKCHYHOCTI HaHOYacTHHOK cpibna / T. M. boituyk, H. 1.
Awnnpiituyk, JI. I. Bmacuk // Kiin. Ta ekcnepum.narod.. - 2012.
- T.XI, Ne4(42). - C. 151-158. (Boichuk T.M. To an Evaluation
of Toxicity of Silver Nanoparticles /Boichuk T.M., Andriichuk
N.J., Vlasyk L.I. // Clinical and Experimental Pathology - 2012.
- T.XI, Ne4(42). - P. 151-158.). 2.MexuuHe 3aCTOCYBaHHS
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npobems! Tokcukonoruu. - 2010. - Ne 4. - C. 10-13. (Medical
application of silver nanoparticles:a toxicological aspect /
Chekman 1.S. Priskoka A.O., Babiy V. F. // Modern Problems
of Toxicology. - 2010. - Ne 4. - P. 10-13.). 3.IlepcnexTuBu
BIPOBA)KEHHS HAHOTEXHOJIOT1# 1 HAHOMATepialiB y XapuoBiii
MPOMUCIIOBOCTI, iX Tiri€HIYHA OIIHKA Ta aKTyallbHi 3aBJaHHS
HaHoririenu xapaysanus / M. I. [Iponanuyk, B. I. Cno6oxxiH,
A. €. Tlogpymssk ta inm. // [Ipodiemu xapuyBanHs. - 2010.
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estimation and actual tasks of nanohigieny of food / Prodanchuk
M.G., Slobodkin V.I., Podrushnyak A.E., Levicka V.M. //
Problems of nutrition. - 2010. Ne 3-4. - P. - 5-14.). 4.Ilponanuyk
H.T. HaHOTOKCHKOJIOTHSI: COCTOSIHHE U EPCIEKTHBBI HCCIISIO-
Banuii / H. I'. [lponanuyx, ['M. Banan // CoBpemeHHbBIE
npo6iueMsl Tokcukonorud. - 2009. - Ne 3-4. - C. 4-20.(Pro-
danchuk M.G,.Balan G.M. 2009, "Nanotoxicology: State and
Investigation Perspectives", Modern Problems of Science and
Education Vol. 3-4, pp. 4-20). 5.In vivo Genotoxicity of Silver
Nanoparticles after 90-day Silver Nanoparticle Inhalation
Exposure/J. S. Kim, J. H. Sung, J. H. Ji // Safety and Health at
Work. - 2011. - Vol. 2. - P. 34-38. 6.Lung Function Changes in
Sprague-Dawley Rats After Prolonged Inhalation Exposure to
Silver Nanoparticles / J .H. Sung, J. H. Ji, J. U, Yun [et al]. //
Inhalation Toxicology. - 2008. - Vol. 20. - P. 567-574. 7.Silver
nanoparticles: partial oxidation and antibacterial activities /
Chun-Nam Lok, Chi-Ming Ho, Rong Chen [et al]. / Journal of
Biological Inorganic Chemistry. - 2007. - Vol. 12. - P. 527-534.
8.Subchronic inhalation toxicity of silver nanoparticles / J. H.
Jung, J. H. Ji, J. D. Park [et al].// Toxicological Science. - 2009.
- Vol. 108 (2). - P. 452-461. 9.Subchronic oral toxicity of silver
nanoparticles / Y. S. Kim, M. Y. Song, J. D. Park [et al].//
Particle and Fibre Toxicology. - 2010. - Vol. 7 (20). - P. 1-12.
10.The kinetics of the tissue distribution of silver nanoparticles
of different sizes / D. P. K. Lankveld, A. G. Oomen, P.
Krystek [et al].// Biomaterials. - 2010. - No 31. - P. 8350-8361.
11.Twenty-Eight-Day Inhalation Toxicity Study of Silver

Nanoparticles in Sprague-Dawley Rats / Jun Ho Ji, Jae Hee
Jung, Sang Soo Kim [et al].// Inhalation Toxicology. - 2007. -
No. 19. - P. 857-871. 12.Twenty-Eight-Day Oral Toxicity,
Genotoxicity, and Gender-Related Tissue Distribution of Silver
Nanoparticles in Sprague-Dawley Rats /Y. S. Kim, J. S. Kim,
H. S. Cho [et al].// InhalationToxicology. - 2008. - Vol. 20. - P.
575-583.

MOP®OMETPUYECKAN AHAJIN3
IMATOMOP®OJOT MYECKUX U3MEHEHUIA
BHYTPEHHUX OPI'AHOB KPbIC HA OTAIIE

NEPBUYHOM TOKCUKOJOTMYECKOM OIIEHKA
CEPEBPAHHBIX HAHOC®EP

H. H. Anopuituyk, JI. H. Bracvik

Pe3rome. IIpoBesieHa olieHKa I'UCTONATOIOIMYECKUX U3Me-
HEHHUH BO BHYTPEHHUX OpraHax IMOJONBITHBIX XUBOTHBIX,
BO3HHUKIIUX BCJIEJICTBHE BHYTPHOPIOIMIMHHOTO BBEICHUS
pacTBopa HaHOYACTHI cepedpa B popme cepsl Ha MPOTHKEHUH
14 nHeil. B pe3ynbrare 3KCIIEpUMEHTa OTMEYEHO J0303aBHCUMOE
o0paTnMoe HaOyXaHHe STUTEIHS M3BIIIHCTHIX KAaHAIBIEB MOYEK,
TeraToUUTOB, /ep KapAUOMHOLUTOB, BEIPAKEHHOE BEHO3HOE
TIOJTHOKPOBHOE KOPKOBOT'O M MO3KOBOTO BEIECTBA U COCOYKOB
TIOYKH, IEHTPATIBHBIX U MepU(PEPUIECKIX OT/IETIOB TEUCHOYHBIX
JOJIeK, MHOKap/ia, CTEHOK PECIHPAaTOPHBIX OTAEIOB JIETKUX.
[pnuem, mocie BBeieHHUsT HaHOYAcTHIL cepebpa B 1o3e 0,1, 1 u
5 mr/kr natoMop(oJIorHuecKrue N3MEHEHUS] B MO3TOBOH TKaHU
NPUMEHEHHBIMU METOJlaMH He oOHapyxeHbl. Mopdomer-
pUYECKHI aHAIN3 MO3BOJIUI ONPEAESIUTh HHTCHCUBHOCTD
TaToMOp(OJIOTMYECKUX H3MEHEHUH 110/ BIVSTHIEM CepeOpsTHHBIX
HaHocdep, KoTopast BO3pacTaeT B psijie: Ceplie, IIeUeHb, JIETKUE,
TIOYKH.

KiroueBsle c1oBa: HaHOUacTHUIBI cepebpa, MaTOTUCTO-
JIOTMYECKHEe U3MEHEHHs, MOPPOMETPHUIECKUH aHaIN3, 10303a-
BHCHMOCTB.

MORPHOMETRIC ANALYSIS OF
PATHOMORPHOLOGICAL CHANGES IN INTERNAL
ORGANS OF RATS AT THE STAGE OF PRIMARY
TOXICOLOGICALASSESSMENT OF SILVER
NANOSPHERES

N. J. Andriychuk, L. 1. Viasyk

Abstract. The potential risk of nanomaterials and nanosilver
health effect is inseparably connected with the learning of
regularities of manifestations of their biological and toxic effects.
Considerable significance in realization of toxico-hygienic
researches belongs to morphometric analysis, which gives the
opportunity for objective assessment of their results and for
quantitative measurement of parameters of morphological
objects. Despite the importance of silver nanoparticles in
consumer products and clinical applications, relatively little is
known regarding nanosilver toxicity and its associated risks. The
properties of nanoparticles that effect toxicity include: chemical
composition, size, solubility, shape, surface area, surface charge
and so on. Almost all toxicological experiments dealing with
nanoparticles describe the total ingested, inhaled or dermally
applied dose of silver nanoparticles. Current in vivo studies have
shown that it was detected the shape-, dose- and gender-related
accumulation of silver in tissues of internal organs of rats.
Nanoparticles can pass through biological membranes, circulating
and administrating in organs and tissues of the organism. There
is lack of information about quantitative assessment of
pathomorphological changes in internal organs of experimental
animals as a result of silver nanoparticles effect.

The aim of the research was to carry out the analysis of
pathomorphological changes in internal organs of experimental
animals.

Materials and methods. 32 white male rats were subdi-
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vided into four groups. Three groups of animals were effected
with intraperitoneal injections of spheres-shape silver
nanoparticles, 45 nm, in doses 0,1, 1 and5 mg/kg during fourteen
days. The fourth group was biologic control. The quantitative
assessment of structural changes in internal organs of expe-
rimental animals was carried out by means of standard methods
of morphometry. The internal organs, including heart, liver,
lungs, kidneys, brain were examined histopathologically.

Results and discussion. Conducted pathomorphological
investigations showed that there were no statistically significant
differences in internal organs of experimental animals of the low
and middle dose groups after silver nanoparticles exposure when
compared with the control. Moreover, pathomorphological
changes were not found in cerebral tissue with the help of used
methods after the injection of silver nanoparticles in doses 0,1, 1
and 5 mg/kg. The changes in tissues of the heart, liver, lungs,
kidneys of samples of high-dose group were found.

Conclusions. Thus, following the experiment it was
observed the reverse swelling of the epithelium of kidney's
convoluted tubules, of hepatocytus, of cardiac hystiocytus
nucleus, expressed venous full-blood of cortical and medullary
substance and papilla of kidneys, of central and peripheral
hepatic segments, of myocardium, of lung's respiratory parts
walls. Morphometric analysis helps to determine the intensity of
pathomorphological changes, which appeared as a result of silver
nanospheres effect, that rises in the row: heart, liver, lungs,
kidneys.

Key words: silver nanoparticles, pathomorphological
changes, morphometric analysis, dose-relation.
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