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EJIEKTPOHHO-MIKPOCKOMIYHI 3MIHU B CTPYKTYPAX
FEMATOTECTUKYJNISAPHOIO BAP’EPY 9€Y4OK LLYPIB NIC/19 ONPOMIHEHHSA
X ENEKTPOMATHITHUM NOJIEM BUCOKOI HAMPYIYM HU3bKOIT YACTOTH

A3 «[HinponeTpoBCcbKa Megu4Ha akagemisa

MiHicTepcTBa 0OXOpOHM 300pO0B’A YKpaiHn» (M. JHINpo)

Pob6oTta € dparmeHToM Temu: «MopdodyHKLIO-
HaNbHWIM CTaH OpraHiB i TKaHWH eKCnepuMeHTaNbHUX
TBApWH Ta NIOOVHW B OHTOreHe3i B HOPMi Ta nig Bran-
BOM 30BHILUHIX | BHYTPILLHIX YAHHWKIB», LLLO BUKOHYETbLCS
Ha Kadenpi KiHiYHOT aHaTOMIi, aHaToMii i onepaTnsHOI
xipyprii (Ne gepxasHoi peectpauii 0117U003181).

BcTtyn. CbOorofeHHs Big3Ha4aeTbCs 3HAYHUM BrIIn-
BOM LIKIANMBMX $akTOpPiB 30BHILLHBOr0 cepenosuLla
Ha opraHiam noaen 9K y npoMmMcioBOMY BUPOOHULITBI,
Tak i B No6yToBUX yMmoBax. OaHMM i3 Takux HEONaro4nH-
HMX paKTOPIB € eNleKTpoMarHiTHe none (Hagani — EMIT)
[4]. Nig BnnmeBom EMITy TkaHMHax opraHis NOANHU Bif-
OyBaeTbCHA PO3nad MOJEeKysl Ha aHiOHW W KaTioHW, WO
BUKJIMKAE B PIOMHHUX CTPYKTYpax TKaHWH cnabki enek-
TPOMarHiTHi CTPYMMU, SKi MOXYTb NPU3BECTU 0 3MiH Y
CTPYKTYpi Ta PyHKLiAX opraHis. HalibinbLw Bpasnmemmmn
opraHamm go Aii enekTpoMarHiTHoOro nons € cepLeBo-
CyOMHHa cucTtemMa, opraHu 30py, a Takox cedocTarte-
Ba cuctemMa. 3MiHM B reMaToTeCcTUKysapHOMY Bap’epi
SIE4YOK Ha YNbTPaMIKPOCKOMIYHOMY PiBHI BUSHAYEHI He-
[OCTaTHBO | BUKIVKAIOTh 3aUiKaBAEHICTb BaraTbox A0-
cnigHukie [2]. TfemaToTecTukynsipHuii 6ap’ep Mae Be-
NINKE 3HAYEHHS Y PYHKLIOHYBaHHI fleyka sIK CTaTeBOro
opraHy. Le cknagHuin KOMMAEKC CTPYKTYpP f€yka, o
3abe3neyye BUCOKY BUOIPKOBICTb TPaAHCMOPTY pPevo-
BWH ycepeauHy CiM’dHMX KaHasbLiB, NpUAMae yyacTtb
y perynsuii cnepmartoreHesy, 3abesnevye i30nsuito
AHTUIeHHUX KNITUH CnepMaTtoreHHoro enitTenito Bif,
iIMYHONOrYHOro anaparty BfaCHOr0 OpraHiamy, 3axucT
i 30epexeHHs1 KNITMH cnepmMaToreHHoOro enitenito Bin,
BMIMBY 30BHILLHIX TpaBMylounx ¢akTopiB, 30Kpema,
EMI [1].

MeTol10 [aHOro AOChiAXEeHHA Oyno BU3HAYEHHS
€NEKTPOHHO-MIKPOCKOMIYHMX 3MiH Y CTPYKTypax rema-
TOTECTUKYNSIPHOIO 6ap’epy SEHOK LLYPIB Nic/st ONPOMi-
HeHHs X EMTIT Bncokoi Hanpyru HU3bKoi 4acToTu.

OG’ekT i MeTOoan pocnipxeHHs. ExkcrnepumeHT
i3 BMBYEeHHs BnanBy EMIT mepex HanpyxeHicTio 330-
750 kB Ha opraHiam TBapmH NPOBOAMBCS Ha MigcTaHLUii
«[AHinponeTpoBCcbka» M. [AHinpa. Llypwn onpomiHioBa-
nnce EMIM mepexeto 750 kB y gianasoHi npomucno-
Bux yacTtoT — 50 'y, npu HanpyxeHocTi EMIM 10 kB/m.
Knitkm 3 45 TBapvHamu po3TalloByBann nig, NiHiaMu
enekTponepenad, sKi 3HaXOAWNNCS Ha BIACTaHi 75 ™M
BifZL NOBEPXHi 3emJii. KOHTPObHY rpyny cknanu 5 wypis,
LLLO 3HaxX0auImncs y niasanbHOMY NPUMILLLEHHI BiBapito i3
3aniz06eTOHHUMN NANTaMu NepekpuTTs. TBapuH BUBO-
Ounu 3 ekcnepuMenTy Ha 45-1y i 90-Ty nobu nicna 3a-
KiHYEeHHs1 ekcnepuMeHTy. BuBig TBapuH 3 ekcnepumMeH-
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Ty NPOBOAMBCS LUASIXOM AMCAOKALLT LUMAHNX XpebuiB Ha
45-1y i 90-Ty 06w, 3 TBApUH BUNy4anu sedka. O6pobky
TKAQHUHWN F€YOK 3AIMCHIOBANM 3a 3arajbHOMPUNHATOO
MeTOoAMKOK. BUBYEHHA MaTtepiany NnpoBOAMAN HA eNeK-
TPOHHOMY Mikpockoni EM-125 Cymcbkoro BMpo6HM40o-
ro o6’egHaHHs «EnekTpoH» (YkpaiHa) 3 HacTynHUMm ¢o-
TorpadyBaHHAM npu 36inbweHHax Big, 5000 oo 12000
pasiB. Bumipsann giameTp 3BMBUCTUX CiIM’SHUX KaHaslb-
LB 3 OLiHIOBaHHAM pe3ynbTaTiB 3a JONOMOrol MeToAiB
BapiauiHOT CTaTUCTUKN i3 BMKOPUCTAHHAM KpUTEpPIs
poctosipHocTi CTbiogeHTa [3].

Ycs ekcneprMeHTanbHa YaCcTuHa [OCNioKeHHs 6yna
npoBeneHa 3rigHo 3 BUMOraMmm MixkKHapOgHMX MPUHLLN-
nie «€BpONencbKoi KOHBEHLIi Woao 3axncty xpebet-
HUX TBAPWH, SKi BUKOPUCTOBYIOTbCS B EKCNEPUMEHTI Ta
iHLWMX HayKoBKX Linsx» (Ctpacbypr, 1986 p.) Ta Bigno-
BiAHOro 3akoHy YkpaiHu «[1po 3axmCT TBAPWH Bif, XKOp-
CTOKOro noBomxeHHs» (Ne 3446-1V Big 21.02.2006 p.,
M. KniB).

Pesynbratn pocnimkeHHs Ta iX 0OroBopeHHs.
lemaToTecTukynspHuii 6ap’ep SEHOK KOHTPOJSIbHUX TBa-
PVH OyB YTBOPEHUI MiaATpUMYBanbHUMK eniTeniounTa-
MU (kniTnHamm CepToni), BNaCHOO 060/TI0HKOK 3BUBUC-
TUX CIM’STHUX KaHasbL,iB | CTIHKOIO reMoKaninapis.

Ha 45-ty noby nicns onpomiHeHHs TBapuH EMIM
BMCOKOiI HaMpyrm HWU3bKOi 4aCTOTU MiX KAiTMHaMu
CepToni cnocTtepiranaca HasiBHICTb cneLianisoBaHnx
[0EeCMOCOMHUX 3’edHaHb, WO 3abesneyyBany Komnap-
TabenbHICTb ycepeauHi CiM aHMX KaHanbLiB, po3ains-
04X CnepMaToreHHnn enitenin CiM’aHnx KaHanbLiB HA
[Ba i30/1bOBaHUX Bigainu: 6azanbHuii (Mixx 6asanbHO
MeMbpaHotlo i 3’egHaHHAMM MixX KniTuHamu CepToni)
Ta agioMiHanbHUM (WO NpUAsSrae Ao NPOCBITY KaHamb-
us). Y 6asanbHoMy Bigaini 3Haxogunmcs criepmaToro-
Hii pPiBHMX TMNIB i cnepmMmaTouuTn Ha CTagji npenenTto-
TeHW, B aaJIlOMiHAIbHOMY Bigaini — cnepMaTouuTn Ha
CcTagii NenToTeHM Ta iHLWi cTaTeBi KNITUHM HA PI3HMX
eTanax gudepeHuiloBaHHs. Y cnepmMaToreHHOMy Lwapi
CiM’SHUX KaHasbLLiB BUSBASSINCS CTATEBI KNITUHW PI3HMX
CTafiri cnepmMmartoreHeay, cnepmaTtoreHe3 goxoams A0
KiIHLEBMX CTafin CBOro pO3BWUTKY, Y MPOCBITI CiM’aHNX
KaHanbuiB 3Haxoamnmca cdOpMOBaHi Crnepmaros0i-
on. EnpoTenin ytBoptoBaB 6e3nepepBHUIA BHYTPILLHIN
LIap Kaninapis geyka wypa, y Micuax CTUKiB Oynv BuaHi
LLLiISTbHI KOHTaKTN.

MopdodyHKLiOHaNbHI NOPYLIEHHA remMaToTecTu-
KynsipHOro 6ap’epy $I€E4OK PO3MOYMHANUCA 3 MOSBU
NIHOLUMTOSHUX MYXUPLIB Ta BaKyONsSPHUX YTBOPEHb Y
BHYTPILUHbO- Ta 30BHILUHLOKNITUHHHMX MPOCTOPax, Ae-
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CTPYKUIT WiNbHMX 3’€AHaHb MiX MiOiOHUMUW KNITUHAMMU.
MioigHi kniTMHM BXe He yTBOpiloBaM Oe3nepepBHUM
wap i MiXXK HAMK By PO3LIMPEHI MiIXKKNITUHHI NPOMIX-
Kn. BiggdHavyanacs 4yacTkoBa OeCTPYKLUIF 4ECMOCOMHUX
KOHTakTiB MiX KniTnHamu CepTtoni. MepuuentonsapHuii
HabpsiK NPMBIB OO 30aBNEHHS Ta HACTYMNHOI AECTPYKLT
cTaTeBuXx KNiTUH. MNMapeHxiMa Se40K BkoYyana 3BUBUC-
Ti ciM’aHi kaHanbui, giametp akmx 0,231+0,037 mMkm
(p<0,05) 6yB OOCTOBIPHO MEHLLNI, HiXX B KOHTPONI. Y
CiIM’AHMX KaHanbUgaX Big3Hayanacs nosiea He3Ha4Hoi
KiIbKOCTi BINKOBMX rpaHys B iIHTEPCTULANBHUX KNITUHAX
(puc.).

Ha 90-T1y o6y ekcnepuMeHTy MOpdOdYHKLOHaNb-
Hi NOpPYLUEHHs B Ae4dky 36inblyBanucs. MNMponosxysa-
nacs 0ecTpykuis MiKKNITUHHUX 3’€QHaHb, HA 3HAYHOMY
npoTA3i BiA3HA4YanoCs pPyriHyBaHHA creuianisoBaHnx
[NECMOCOMHUX KOHTaKTIB Mix knitmHamn CepToni, Bifl-
3Ha4aBcCs npouec GarounTosy CycTeHounTaMmm CTPyK-
TYPHO 3MIHEHMX KJITUH ChepMaToreHHoro enitenito.
Knitnnn CepTtoni Oynn npeacraeneHi ceitnumn ¢op-
Mamu. BigaHauanocs 36inblIeHHS KinbkKOCTi GinkoBmx
rpaHys B iHTEPCTULANbHUX KIITUHAX Y MOPIBHAHHI 3 NO-
nepegHiMm TEPMIHOM €KCMO3unLLii.

Y cTiHUi Kaningpis cnocTepiranncs OinsHKn po3xo-
IDKEHHS MixkeHaoTenianbHUX 3’€QHaHb, WO NPU3BOAN-
110 00 BMxoay GOpMOBUX EIEMEHTIB KPOBi 3 MiIKPOCYAMH
B iHTepCTULiaNbHy TKaHMHY Sie4Ka i IXHbOMY MPOHMUK-
HEHHIO Y MPOCBIT CiM’AHMX KaHanbLUiB. BinbLly YacTuHy
rnapeHxiMn siedka 3ammann CiM’siHi KaHasnbLlj 3 NPUrHi-
yeHnM abo BiACYTHIM cnepmartoreHe3om. [liameTp 3Bu-
BWUCTOrO CiM’iHOro kaHanbusa gopisHioBas 0,233+0,061
MKM (p<0,05).

BucHoBku

1. Y BignoaneHi TepmiHn onpomiHeHHs EMI Bucokoi
Harnpyrn HU3bKOT YaCTOTU B CTPYKTypax remMatoTectu-
KynsipHOro 6ap’epy sieuka Ta iHTepcTuUianbHUX KIiTU-
Hax Jleligura BigOyBanucs NOMIPHO BMPaXEHi 3MiHU Y
BUNALOi 36iNbLLUEHHSA BINKOBUX dpaKLLiii.

2. 3’'acoBaHi MOpdONOrivyHi 3MiHM B iIHTEPCTULANb-
HUX KNITUHAX, CTPYKTYPHUX KOMIMOHEHTax remaroTec-
TUKYNSApHOro 6ap’epa e4YoK ONpPoOMIHEHMX LLLYPIB Npea-
CTaBNATb HOBI MOXJIMBOCTI SIS 3HAXOMXEHHS HOBUX
cnocobiB AjarHOCTUKK i JlikyBaHHS Pi3HMX 3aXBOPIOBaHb
sleyka Ta YosoBiYoi 6e3nNigHOCTI.

Puc. YnbTpacTpyKTypHa opraHi3auis iHTepcTuuiiHoT
TKaHUHU sevka 3 45-0060BMM onpomiHeHHsam EMI.
36inbieHHs x1800.

AU — aapo iHTepCcTULINHOro eHaoKpuHouuTa; 939 — agpo
eHpoTeniouuta; ® — piGpodnact; M — makpodar;
B3 — BicuepanbHuii enpoTteniin; N3 — napieTanbHuin
eHpoTeniit; JIC — npocCBiT CUHYCOoIAaNnbHOro
nimdokaninapa. Y yuuronnasmi iHTepcTuuinHoro
€HAOKPUHOLUTA — BKJTIOYEHHS GiNIKOBUX rpaHy.

MepcnekTnBu noganswmnx AocnigXeHb. BnsHa-
YEeHHS TEPMIHIB pereHepadiji CTPYKTYPHUX KOMMOHEHTIB
remMaToTecTUKynspHoro 6ap’epa siedka nicns BnAnBY
EMIM HagacTb HOBMIA Niaxia y BUpiLLEHHI Takoi npobe-
MW SIK MOPYLLUEHHS KPOBOOBIry seuka npm gesknx naro-
JIOMYHUX CTaHax Ta HOBI MOXJIMBOCTI Y pO3p006LL Pi3HMX
opraHosbepiratoyux onepadin Ha 4aHOMy OpraHi.
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EJIEKTPOHHO-MIKPOCKOMI4YHI 3MIHN B CTPYKTYPAXTEMATOTECTUKYNIAPHOIO BAP’EPY 9€4HOK

LLLYPIB MNICJ19 ONPOMIHEHHS IX ENEKTPOMATHITHUM NOJIEM BUCOKOTHAMPYIU HU3bKOTYACTOTU

LWapanoea O. M.

Pe3iome. B pgaHoMy pochnimkeHHi npeactaBneHi pesynbtatm MOpdOoriYHOro LOCAILAXKEHHS remMartoTe-
CTUKyNsipHOro 6ap’epy Ta iHWKX CTPYKTYP SIEHOK LLYyPIB Ha YNbTPaMiKpOCKONIYHOMY PiBHI y BigAaneHi TepmiHm
Aii Ha TBapWH NMPOMUCNIOBOIo EJIEKTPOMArHiTHOro nongd. BuaHaveHo, WO B iHTEpPCTULiaNIbHUX KNiTUHax Jlengura
crnocTepiranocs nomipHe 36inbLUEHHS KiTbKOCTi BiNkoBUX ppakuiii, Lo CBIAYNI0 NPO 3340BiNIbHY FOPMOHONPOAYK-
Tyto4y OYHKLiIO SEYOK LLYPIB.
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Knio4yogi cnoea: EMI, enekTpoHHa MiKpoCcKonisi, A€4YKO, reMaToTEeCTUKYNAPHWIA 6ap’ep, KNiTuHW Jlengura.

YOK 616.688: 537.531:615.37 - 092.9

SJIEKTPOHHO-MUKPOCKOMUYECKUE USMEHEHUA B CTPYKTYPAX FEMATOTECTUKYJNSAPHOIO
BAPbLEPA 9AN4YEK KPbIC MOCJIE OBJTYYEHUSA UX SJIEKTPOMAITHUTHbIM NOJIEM BbICOKOIO HAMPYA-
XXEHNA HU3KON YACTOTbI

LWapanosa E. H.

Pe3iome. B gaHHOM nccnegoBaHum npeacTasfieHbl pedynbratbl MOP@O0rnyeckoro UCCneaoBaHns remato-
TECTUKYNSPHOro Gapbepa 1 Opyrux CTPYKTYP SIMHEK KPbIC Ha YNbTPaMUKPOCKOMMYECKOM YPOBHE B OTAANIEHHbIE
CPOKM OENCTBMS Ha XUBOTHbIX MPOMBbILLIEHHOrO 91IEKTPOMArHUTHOro nons. OnpeneneHo, 4To B UHTEpPCTULMAb-
HbIX kneTkax Jlergura Habnanocb YMEPEHHOE yBeNMYeHNE KomyecTBa 6enkoBbiX Gpakumii, HTO CBMOETENb-
CTBYeT 00 y40BNETBOPUTENIBHOM FOPMOHOMPOAYLMPYIOLLEN PYHKUNN SNYEK.

KnioueBble cnoBa: OMI1, anekTpoHHass MUKPOCKOMUS, SINYKO, reMaToTECTUKYNSAPHbIN 6apbep, kKneTku Jlei-
aura.

UDC 616.688: 537. 531:615.37 - 092.9

ELECTRONOMICROSCOPIC CHANGES IN THE STRUCTURES OF THE HEMATOTESTICULAR BARRIER
RATS’ TESTICLES AFTER EXPOSURE TO ELECTROMAGNETIC FIELDS OF HIGH-FREQUENCY LOW
FREQUENCIES

Sharapova E. N.

Abstract. Therapy of genitourinary system diseases caused by harmful environmental factors, including EMF,
takes special place among the medico-biological problems. The number of people with such kind of pathology
grows. Furthermore, under development of men’s reproductive system has straight influence on their physical and
emotional health. Investigators have proved that the harmful influence of environment, including EMF, on internal
genital organs may cause infertility, that puts this issue in a number of top-issues of modern surgery.

The author sets a goal of determining the electronomicroscopic changes in the structures of hematotesticular
barrier rats’ testicles that happens after long-term high-voltage EMF influence. The experiment of studying
the influence of electromagnetic networks with tension 330 kV on animals was performed at the substation
“Dnipropetrovsk” of Dnipro city. Male rats (45 animals) were at a height of 1,7 m above the ground level, radiated
with EMF of 330 kV voltage, 50 Hz frequency, 1,5 hours five days a week for within 45 and 90 days. After removal
of the testes from animals, testis tissues were processed by special technique and have been researched with the
electronic microscope EM-125 of Sumy production association “Electron” (Ukraine).

The author obtained following results: clearance between Leidig’s cells and visceral endothelium of blood
vessels was filled with bundles of collagen fibers. Between the neighboring endotheliocytes overlapping contacts
were found, often with complex configuration. Testicular parenchyma included sinuous seminal tubules diameter
(0,231+0,037 mcm) in 45th day of observation was significantly greater than in control. In the seminiferous tubules
appeared an increase in the number of protein granules in the Leidig’s cells. Interstitial endocrinocytes were located
in the interstitium by groups of 7-12 cells around blood vessels and were the “closed” type interstitium, as they
were surrounded by a continuous monolayer of lymphatic endothelium. Endothelial cells contained oval nucleus,
nucleolus and cytoplasm, organelles of which were mostly located in paranuclear area. Processes of interstitial
endocrinocytes contained many proteinal and large micro-pinocytosis vesicles, often forming through apertures
in the elements of the cytoskeleton of cells. In this series of experiments appeared the proliferation of connective
tissue volume density.

In histological preparations of experiment in 90th day of observation sinuous seminal tubules reached the
diameter 0,233+0,061 mcm (p<0,05). Interstitial endocrinocytes were filled with protein granules in larger quantities
then in 45th day of observation.

The researcher found that since the middle of the experiment, i.e. from 14th to 90th day of observation was the
first phase of morphological changes in the testes — transformation, that was manifested in the gradual expansion of
intraorganic bloodstream capacity of testis, increase of vesiculation of circulatory endothelium without development
of its cell proliferation. Proliferation and hypertrophy were found among interstitial endocrinocytes; also was noticed
lymphoid-histiocytic infiltration of the seminal gland stroma, oppression of spermatogenesis, which manifested
itself in the decrease in the number of spermatozoons.

Influence of EMF on testes causes morphological changesin spermatogenic epithelium, with the mostvulnerable
are spermatozoa.

Reported morphological features of the endocrine system and intraorganic blood and lymphatic channels of
testes at 90-day length of electromagnetic radiation are showing androgenic hypofunction.

Keywords: electromagnetic field, electronomicroscopia, testis, testicular tubule, spermatozoon.
PeueHseHT — npog. binaw C. M.
Crartra Haaiwna 29.05.2017 poky
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