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Bctyn. CevoBunin mixyp (CM) € 0gHUM i3 BaXIMBUX
OpraHiB Ce4yoBMBIOHOI CUCTEMM Ta OpPraHi3amy B LiO-
My [7]. B niTepatypi icHye 6arato BinoMocTel npo 3a-
XBOPIOBAHHA PI3HMX OpraHiB Ta CUCTEM, ane 3Ha4YHO
MeHLe iHbopMaLii Npo ix 3B’A30K i3 3a0pPyAHEHHSAM
HaBKOMMLLIHLOIO cepenosula [5]. Bnnme ek30- Ta eH-
[OreHHnx GakTopiB MOXe NPU3BECTU A0 MNOPYLUEHHS
HOopMasibHOro @yHKUioHyBaHHA CM. Y Haw yac ekono-
riYHUI CTaH € BaXXNMBMM (HaKTOPOM, AKUIA HEraTUBHO
BMIMBAE Ha 300POB’SI HaceneHHs. MNOCTinHI WKiaanBi
BUKUAM NPOMUCIIOBUX NiANPUEMCTB, TPAHCNOPTY, aBa-
pii Ha 3aBopax Ta ¢gabpukax BeaoyTb OO0 3a0pPyOHEH-
HS HABKOJIMLLHBOIO CepenoBulla Ta Ha CbOrOAHILLHIN
[eHb JoCsAraloTb 3HA4YHMX MacwTabis, WO NPU3BOAUTb
[0 3HA4YHOro MNepeBULLLEHHST OOMYCTUMUX CaHITapHUX
HOPM, TOTaNIbHOI KOHTaMiHaLii rpyHTiB, BOOOVMM Ta at-
mocodepu [1,4,9]. CytTeBe micue cepen ek30reHHUX
YNHHMKIB 3aliMaloTb coni Baxxknx metanis (CBM), ski €
0Cco0nMBO HEBE3NEYHMMU 3 MOrNAAY Ha iX TOKCUYHICTb
i PO3MOBCIOOXKEHICTb, 1K HA TepuTopii YKpaiHm, Tak i
iHWKxX KpaiH cBiTy [3,6,8,10]. Y Cymcbkii obnacTi Bia-
MiYaeTbCA NiOBULLEHHS BMICTY B I'PYHTI COnen 3anisa,
MapraHLo, Xpomy, Mifj, kobanbTy, HiKeno, CBUHLIO Ta
LMHKY. B okpemMunx Bmnagkax ix KOHUeHTpauii gocsra-
I0Tb TOKCUYHUX PIBHIB Ta NEepPEeBULLYIOTb FPaHNUYHO [0-
nycTUMi Mexi y Aekinbka pasis [2].

ICHYIOTb BiZOMOCTI NPO BMBYEHHS MOPPODYHKLIO-
HanbHMX 0COBMNBOCTEN CEYOBOro Mixypa 3a yMOB Aji
LesKnX MIKpOeNIeMEHTIB, ane pes3ynbrati A0CNIoKEHb
kombiHoBaHoro BrnivBy CBM, y HaykoBiin nitepaTtypi,
Hakaslb, BUCBITNIEHI HEOOCTATHbLO, LLO 1 CIOHYKasno Hac
[0 NpoBeAEeHHs BNacHUX gocnigxkens [11,12].

MeTta pocnipxeHHsl. BVYBYEHHA B eKCnepuMeHTi
Ha 6invx nabopaTopHKMX Lypax 3pifioro BiKy ricTonoriy-
HUX 0cobNMBOCTEN OYya0BU CEYOBOro Mixypa 3a YyMOB
BXMBaHHS COJIEN BaXKNUX METasiB Ta KOPEKLLi iX BMMBY.

OG’eKkT i meToam pocnimkeHHda. Excnepumen-
TanbHe OOCNIOXEHHs NpoBeaeHe Ha 24 nabopaTopHUX
6inux wypax-camuax Baroio 180-200 r. Llypis 6yno
po3noaineHo Ha 3 cepii: KOHTPONbHY (l), ekcnepumMen-
TanbHy 3 conamu Baxkmx metanis (Il) Ta ekcnepumeH-
TaNbHy 3 CONsIMM BaXKnx MeTtanis Ta sitamiHom E (l11).
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TeapuHu | cepii oTpumyBanuM 3BUYAMHY MUTHY BOAY,
TBapuHu Il cepii oTpumyBanu nNuTHy Body 3 KOMOGiHa-
Lielo conen Baxkux metaniB (uMHKy (ZnSO4-7H20) -
5wmr/n, migi (CuS0O4-+5H20) — 1 mr/n, 3aniza (FeS04) —
10 mr/n, mapraHuto (MnS04 - 5H20) - 0,1 Mr/n, CBUHLLIO
(Pb(NO3)2) — 0,1 mr/n, xpomy (K2Cr207) — 0,1 mr/n),
a TBapuHu lll cepii oTpumyBanu 3Bu4anHy NUTHY BOAY 3
[oJaBaHHAM 3a3Ha4yeHoi KoMbiHaLLii conel Baxknx me-
TasiB Ta BBEAEHHSM BiTaMiHy E. EkCnepnMeHT TpuBas
npotarom 30 gHiB. MNigoocnigHnx nabopaTtopHUX TBa-
PVH YNPOOOBX €KCMepuMEHTY yTpMMyBanu BiOnoBia-
HO [0 NPaBu, MPUAHATUX EBPOMNENCbKO KOHBEHLEID
i3 3axMCcTy XpebeTHMX TBAPUH, SKUX BUKOPUCTOBYIOTb
DN eKCnepuMeHTY i HaykoBux 3aBpaHb (Ctpacoypr,
1986 p.), npmHUMNiB FenbCiHCbKOI AeknapaLliii, NpUnHs-
TOi leHepanbHOlO acambneeto BcecBiTHLOI MeauyHOI
acoujauji (1964-2000 pp.), «3aranbHUX eTUYHUX npa-
BUJ1 €KCMEPUMEHTIB Hag, TBapuvHamu», 3aTBEPIAXEHUX
| HauioHanbHUM KoHrpecom 3 6ioeTukmn (Kuis, 2001).
LOna pocnipxeHHa mopdonoriyHnx 3miH y CM TBapuH
BUBOOUAN 3 ekcnepuMeHTy Ha 30-Ty Aoby wnsgxom
nekanitauii nig epipHuM Hapko3oMm. [llicna cepenuvH-
Hoi nanapoToMmii Buainanm CM Ta dikcyBanu ihoro y
10 % po3umHi HenTpanbHOro dopmaniHy ynpoaoBX
24 roguH. Micng yoro matepian 3anmeanu CM B napa-
&iH, Ta Ha poTaLiIHOMY MIKPOTOMI BUrOTOBASIN 3Pi3u
TOBLUMHOW 5 MkM. TicTonorivHi npenapatn 3abapsinio-
Ba/IM reMaToKCUiiHOM Ta eo3mHoM. OTpumaHi npena-
patn pocnigkysanu i potorpadysanm 3a OMNOMOro
undpoBoi cuctemun BMBoay 306paxeHHs «SEOQ Scan
Lab 2.0» (YkpaiHa).

Pe3ynbTaT AOCNigXeHHs Ta TX 0OroBOpeHHs.
Mpn ekcnepuMeHTanbHOMY AOCAIAXKEeHHI CM KOHTp-
OsbHOI cepii WwypiB (1) KOHTYPYIOTLCS BCi MOro 06010HKM
3 HOpMaJibHOIO iX CTPYKTypuaauieto. Cnmzosa 06010H-
ka CM nokputa nepexigHum eniteniem, aknii BUCTUNAE
OpraH 3 cepeauviHv 3 YTBOPEHHSAM YUCIEHHUX CKaaokK
(okpiMm TpukyTHMka CM). Cnmu3oBa 060NOHKA po3Ta-
LIOBYETLCH Ha PUXNi NiACAN3O0BIN OCHOBI, LLO LWifb-
HO 3’efHaHa 3 HacTynHOK 060JI0HKOI0 — M’30B0t0. B
OCTaHHIl 4iTKO Bi3yani3yloTbCsl yCi lWapu rmagkmx nyy-
KiB MiouunTiB. CeposHa ob6onoHka CM yTBOpEeHa nyxkoio
CMOYYHOK TKAHUHOIO, L0 30BHI MOKPUBAE BECh OPraH.
CynmnHHe pycno mae Tunosy 6ynoBy 3 1o6pe po3BUHY-
TUM MIKPOLMPKYNATOPHUM pyciom (puc. 1-A).
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Puc. 1. FictonoriyHa kapTuHa cTiHkn CM KOHTpPOsIbHOT cepii wypis (A),

. N B

eKcrnepuMeHTanbHoI cepii WwypiB 3 pogasaHHam CBM (B),
Ta eKcrnepuMeHTasnbHOI cepil Wwypis 3 popasaHHam CBM ta Bitaminy E (B).
3abapBsieHHs reMaToKCUJIiHOM Ta eo3nHom. 36. x 100.

Mpw rictonorivHomy gocnigxeHHi CM gpyroi ekcne-
PUMEHTaNbHOI Cepil LWypiB, AKi CNOXuBanu BO4Y 3 CO-
naMmn Baxknx metanie Ha 30 AeHb BUSIBNSIIOTLCS 3HAYHI
Mop®dOoNOorivyHi 3MiHM Ta HabpsIK ycix 06ONIOHOK CTiHKM
opraHa. Y CHONy4YHin TKaHWHI Big3HayaloTbCs O3Ha-
K1 ges3opraHidauii 3 seuwamMm MykoigHoro Habpsiky. Y
M’A30Bil1 TKaHWHI BUABNSETLCA MOPYLUEHHS MOLLAPO-
BOI CTPYKTYPOBAHOCTI Ta BUTOHYEHHS MMaaKuX KNiTUH.
Y cnn3osiii 060M0HLI BigMiYaloTbCsl HABPSKOBI Ta AnC-
TPO®IiyHI 3MiHWM ypoTenito. JecTpykuida eniTenito Ha 3Ha-
YHOMY NPOTA3i CNM30BOI 0O0NOHKM BeAe A0 3MYLLEHHSA
KNiTUH Ta AeckBamaldiii MOBEPXHEBOrO LWapy i NoripLieH-
HS Bidyanisauii cknagok nepexigHoro enitenito. Y Takmx
knitnHax CM npuBepTae yBary cBitna uuTtonnasma 3
rinoOXpoMHMUMK aapamMu (y MOPIBHAHHI 3 KOHTPOJIEM).
Bin3HayaeTbca MicLeBe BEHO3HE MOBHOKPOB’S Ta CTa3
cyoviH. TNpucyTHI gBULLA MICLLEBOi 3MiLLAHO-KTITUHHOI
Ta NerkoumMTapHoi iHQINbTPaL;i, 3 03HakamMu 3ay4eHHs
B MPOLLEC NOLIKOAXKEHHS ycix wapis CM (puc. 1-B).

Mpw rictonoriyHomy gocnigxeHHi CM TpeTboi ekc-
nepuMeHTanbHOI cepii LWypiB, fKi cnoXxuBann Body 3
CONAMU BaXXKUX MeTaniB Ta BitTamiHoM E Ha 30 geHb BU-
ABNSETBCSA HOPMAanbHA CTPYKTypu3auisa ycix wapis CM
3 HEe3HaYHUM HAOPSIKOM, HE3HAYHOID 3MILLAHO-KITUH-
Hol0 iH@INbTpaujelo, 6e3 BUpaxkeHUx AMCTPOdIUYHMX Ta
LEeCTPYKTUBHUX 3MiH (puc. 1-B).

[Mpw BMBYEHHI pe3dynbTaTiB CBITOBOI Ta BITYU3HAHOI
niTtepaTypm BCe YacTile 3yCTpivaloTbCs AaHi Npo Hera-
TUBHUI BNAMB NiABULLEHOI KinbkocTi CBM Ha XuBi op-
raniamn [1,2,8,9,10]. NMowwupenictb CBM y cBiTi Bege
[0 iX KyMynsiuii, pO3BUTKY MIKPOEIeMEHTO3Y Ta BUHUK-
HEeHHs pi3Hux natonorin [3,6,11,12].

OuiHio04M CTYNiHb BMAMBY MOAENLOBAHOIO HaMmu
MikpoenemeHTody Ha CM ynpoposx 30 gHiB (nigro-
CTpuiA nepioa), M1 BigMIHAEMO 3HA4YHi MOPDONOriyHi
3MiHM B CTiHUj opraHa, Wwo, 6e3 cymHiBy, npussene Ao
MOPYLUEHHS MOro pes3epByapHOi Ta BUAINBHOI (QyHK-
uin. Came Tomy, OOCHiOXKEHHS KOMOIHOBAHOIrO BrMBY
CBM (B 3anexHOCTI Big, TPMBANOCTi CNOXMBAHHSA) Ha BCi
JTaHKWN PO3BUTKY NopyLlieHb CM € akTyanbHUMUK Ta Bax-
JIMBUMU 0151 NOAANbLLIOIO BUBYEHHS.

BucHoBku

1. Coni Baxknx meTaniB 3yMOBJIOIOTb MMBoKi Mop-
donoriyHi TpaHchopmaLii y BCiX CTPYKTypax ce40BOro
Mixypa.

2. 3acTtocyBaHHa BiTamMiHy E onTtumizye mopdono-
riYHi NOKa3HUKM CTIHKM CEHOBOr0O Mixypa niCs BX1UBaH-
HS nigBuLeHoi KinbkocTi CBM.

MepcnekTuBM noganbLiMX AOCHIAKEeHb. Y MNo-
[anblLIOMY NIaHYETLCS BUBYEHHA MOP@OPYHKLLIOHANb-
HMX 3MiH Y CE4OBOMY MiXypi B YMOBaxX XpPOHi4HOIro BNnN-
BY COJIEN BaXXKUX METaniB.
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riICTONOrivyHi 3MIHU CE4HOBOro MIXYPA LWYPIB 3A YMOB MOAEJIbOBAHOIO NiArocTtrPoro
BMNJIUBY COJIEN BAXKUX METAJIB

PomaHiok A. M., Cikopa B. B., Jlunaiu M. C., Byako I. 0., Migay6Huii A. M.

Peaiome. Po6oTa npucesveHa BUBYEHHIO MOPDOOriYHMX 0COOIMBOCTEN CEHOBOro Mixypa 6invx nabopartop-
HUX LLLYPIB 32 YMOB BXWBaHHS COJIEV BaXKUX METaniB Ta KopekLii ix Bnaney. JLoCnifkeHHs npoBoaunocs Ha 24 6invx
nabopaTopHUX Lypax, ski 6ynr posnoaifieHHi Ha 3 cepii: KOHTPoNbHY (1), ekcnepMMeHTanbHy 3 CONSMU BaXKNX
meTanis (Il) Ta ekcnepnmMmeHTanbHy 3 CONIMU BaxXKnx MmeTanis Ta BitamiHom E (l1l). BctaHoBneHo, Wo BNAVB conen
BaXKUX MeTaniB NpM3BOAUTb 0O MOPDONOriYHMX 3MiH y Oy[0Bi CTiIHKM CEYOBOro Mixypa, a A06aBNsSHHS B paLioH
BiTaMiHy E npn3BOoauTh [0 KOPEeKLii MOKa3HMKIB Ta 3HMXEHHS BMJIMBY KOMOIiHALLT CONel BaXKMX MeTasliB Ha Mixyp.

Knio4oBi cnoBa: cevoBuin Mixyp, Cosi Baxkmx meTtanis, MmopdonoriyHa 6ynosa, MikpoesemeHTosu, 3abpyn-
HEeHH$ HaBKOJINLLIHBOIO cCepeaoBuLLa.
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TMCTOJION'M4ECKUE UBMEHEHUA MO4YEBOIO NY3bIPYHA KPbIC B YCJ1I0BUAX MOAEJIMPOBAHHOIO
NoAOCTPOIO BJINAHUS COJIEN TSXKEJIbIX METAJ1J1I0OB

PomaHiok A. H., Cukopa B. B., JIbinauH H. C., Byako A. 0., MoanyGHbiii A. M.

Pesiome. PaboTa noceslieHa nay4yeHmio Mopdonormieckmx 0CobeHHOCTEN MOYEBOro ny3bips 6enbix nabdo-
PaTOPHbIX KPbIC B YCNOBUSAX BO3OENCTBUS COMIEN TSHXKENbIX METAIOB U KOPPEKUMU nx BAnsHuA. iccneposaHme
NPOBOAMSIOCH Ha 24 6enbix 1abopaTopPHbIX KpbiCax, KOTOPbIe Oblnv pacnpeaeneHum Ha 3 cepum: KOHTPOJbHY!HO (1),
3KCMNepUMEHTaNIbHYIO C CONSAMU TSKENbIX MeTannoB (II) 1 skcnepuMeHTanbHy0 C CONSIMU TSXESbIX METaN0B U
ButamunHoM E (lll). YcTaHOBNEHO, YTO BAUSHUE CONEN TAXENbIX META/UIOB NPUBOAUT K MOP(ONOrM4eckumM name-
HEHMSIM B CTPOEHUW CTEHKW MOYEBOIO Ny3bIps, a 4oOaBneHne B paumoH BuTaMmuHa E npnBoamT Kk koppekuumn no-
KasaTenem N CHUXEHWIO BINSHUS KOMOUHALLMM CONEN TSXKeNbIX METAISIOB Ha Ny3bIpb.

KnioueBble cnoBa: MO4EBOW My3bIPb, COMM TAXENLIX METANI0B, MOPPOOrN4eCcKoe CTPOEHNE, MUKPOSSIEMEH-
TO3bl, 3arpsi3HEHME OKPYXatoLLLEN Cpeabl.
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THE HISTOLOGICAL CHANGES IN THE URINARY BLADDER, CAUSED BY SIMULATED SUBACUTE INFLU-
ENCE OF HEAVY METAL SALTS

Romaniuk A. M., Sikora V. V., Lyndin M. S., Budko G. Yu., Piddubnyi A. M.

Abstract. There are lot of information in the literature about the disease of various organs and systems, but sig-
nificantly less information about their connection with environmental pollution. Significant place among exogenous
factors take heavy metal salts (HMS), which is especially dangerous in terms of their toxicity and prevalence, both
on the Ukraine territory and other countries. In the Sumy region observed increase in soil salt content of iron, man-
ganese, chromium, copper, cobalt, nickel, lead and zinc. In some cases, the concentrations reach toxic levels and
exceed the maximum permissible limits several times. This work is devoted to the study of morphological features
of urinary bladder of the white laboratory rats at the use of heavy metal salts and correction of it’s influence by vita-
min E. The study was conducted on 24 white laboratory rats that were divided into 3 series: control (I), experimental
with consumption combinations of heavy metal salts (Il) and experimental with consumption combinations of heavy
metal salts and vitamin E (lll). The experimental laboratory animals kept in accordance with all adopted regula-
tions. After experiment the histological specimens were stained with hematoxylin and eosin. The specimens were
analyzed using a light microscope with a digital camera «<SEO Scan Lab 2.0». The study of control series of rats (l)
showed all layers of urinary bladder wall with their normal structuring. The mucous membrane of urinary bladder is
covered with transitional epithelium, which lines the organ from the middle with formation of numerous folds (except
triangle of urinary bladder). The mucous membrane is located on the loose submucous layer that tightly connected
with the following shell — muscular. In the last are clearly visualized all layers of smooth myocytes. The serous mem-
branes of urinary bladder formed by loose connective tissue that covers the outside of whole organ. Blood vessels
has a typical structure with well-developed microvasculature system. A month later the study of the rats urinary
bladder wall of experimental series (ll) were detected significant morphological changes and edema of all layers in
the microscopic research compared to the control group. The destruction and desquamation of the surface layer
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epithelium. In these cells attracts light cytoplasm of hypochromic nuclei (compared to control). In the current study
were present the phenomenon of local mixed-cells and leukocyte infiltration, also signs of local venous plethora
and stasis of blood vessels. At the histological investigated of experimental rats, which were drinking water with
HMS and vitamin E observed normal structuring of all layers of the urinary bladder wall with little swelling, a small
mixed-cells infiltration, without the expressed dystrophic and destructive changes. It was established that the effect
of HMS leads to morphological changes in the structure of the bladder wall, and the addition of vitamin E in the diet
leads to a correction of parameters and reduce the influence of the heavy metal salts combination on the bladder.
When studying results of world and national literature is more common data about negative influence of increased
amounts of HMS on living organisms. Prevalence of HMS in the world leads to the accumulation, microelementosis
development and of various pathologies. For this reason, the study of the combined effects of HMS (depending on
the duration of its consumption) at all levels of violations of urinary bladder are relevant and important for further
study.
Keywords: urinary bladder, heavy metal salts, morphological structure, microelementosis, environmental pol-
lution.
PeueH3seHT — npog. MpoHina O. M.
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