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MiHicTepcTBa OXOPOHU 340pPOB’A YKpaiHU» (M. [JHINpo)

Pobota € cpparmeHtom Temu: «MopdodyHKLio-
Ha/IbHWIA CTaH OpraHiB i TKAHWH eKCnepyMeHTasIbHUX
TBapwWH Ta NIOAMHN B OHTOreHesi B HOpMi Ta nig Bnau-
BOM 30BHiLLIHIX | BHYTPILLHIX YUHHUKIB», LLO BUKOHYETLCA
Ha kadpepi kIiHiYHOI aHaToMil, aHaToMii i onepaTUBHOI
xipyprii (Ne gep>aBHoi peecTpauii 011711003181).

BcTyn. CborofieHHa BiA3HAYaETbCA 3HAYHUM BN/IN-
BOM LUKIANMBUX (PaKTOPIB 30BHILHLOIO CepefoBuLla
Ha opraHi3m ngein Ky NnpoM1MCI0BOMY BUPOGHULTBI,
Tak i B no6yToBUX yMoBax. OAHUM i3 Taknx HebnaroumH-
HUX haKTopIB € efleKTpomMarHiTHe nose (Hagani - EMIT)
[4]. Nig BnanBoM EMIy TKaHMHaxX opraHiB Nl04AMHN Bif-
OyBa€eTbCA po3naj MOJIEKY/T HA aHIOHU W KaTioHW, Lo
BUKNNKAE B PIAVNHHUX CTPYKTYpax TKaHWH cnabki enek-
TPOMaArHITHI CTPYMU, SKi MOXYTb NPU3BECTU A0 3MiH Y
CTPYKTYpi Ta (OYHKLisX opraHiB. Hali6inblw Bpa3nnemmm
opraHamu fio Aii enekTpomarHiTHoro rnons € cepueso-
Cy[IMHHa cuUCTeMa, OpraHu 30py, a TakoX cedyocTtare-
Ba cuctema. 3MiHM B reMaToTecTuKynspHomy 6ap’epi
SIEYOK Ha Y/IbTPaMiKpOCKOMIYHOMY piBHI BU3HAYEHi He-
[OCTaTHbO i BUKNVKaOTh 3alikaBneHicTb 6araTtbox A0-
cnigHvkiB [2]. FemaTtoTecTukynsipHuii 6ap’ep mae Be-
NIKe 3HauyeHHA y DYHKLiOHYBaHHI Sieyka AK CTaTteBoro
opraHy. Lle cknagHwii KOMMNeKC CTPYKTYp S€yka, Lo
3abe3neyye BUCOKY BWOIPKOBICTb TPAHCMOPTY peuvo-
BUH yCepeauHy CiM’'SHMX kaHanbLiB, NpuiimMae y4yacTb
y perynsuii cnepmartoreHesy, 3abesnevye i30M4Lit0
aHTUTEHHMX KTITUH CcnepMaToreHHoro enitenio Bif,
iMyHO/IOTYHOro anapaTty B/IaCHOro OpraHi3my, 3axucT
i 36epexeHHA KNiTUH cnepmMaToreHHoro enitenit Bif,
BM/IMBY 30BHILLHIX TpaBMykuux pakTopis, 30kpema,
EMM [1].

MeTolo gaHoro AOoCNifXeHHs 6yno BU3HAYEHHSA
e/1eKTPOHHO-MIKPOCKOMIYHMUX 3MiH Yy CTPYKTypax rema-
TOTECTUKY/IAPHOrO 6ap’epy AEUOK LLYpiB Nic/1A onpoMmi-
HeHHs X EMI BUCOKOT Hanpyry HU3bKOT 4acToTu.

O6G’eKkT i mMeTOoAM AOCNiIMXeHHSA. ExkcnepumeHT
i3 BMBYEHHS BNAvMBY EMI mepex HanpyxeHicTio 330-
750 kB Ha opraHiam TBapuH MPOBOAMBCA Ha NigcTaHLi
«[HinponeTpoBcbka» M. [Hinpa. LLlypu onpomiHioBa-
nuce EMIM mepexeto 750 kB y giana3oHi npomwucio-
BUX YyactoT — 50 Iy npn HanpyxeHocTi EMI 10 kB/M.
Knitkm 3 45 TBapvHamu posTalloByBanu nig, NiHigMn
enekTponepenad, ki 3Haxogousucsa Ha BiAcTaHi 75 M
Bi, noBepxHi 3eMni. KOHTpoNbHY rpyny cknanu 5 wypis,
Lo 3Haxoaunucs y nigsanbHOMY NpUMILLLeHHI BiBapito i3
3a/1i306€TOHHUMM NAUTaMU NepekpuTTa. TBapuH BMUBO-
Ounun 3 ekcnepnumeHTy Ha 45-Ty i 90-Ty fobu nicna 3a-
KIHYEHHS1 eKCcnepuMeHTy. BuBig TBapuH 3 eKCnepuMeH-
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Ty NPOBOAMBCS LUISAXOM AMCAoKaLii WNAHNX XpebuiB Ha
45-1y i 90-Ty 806w, 3 TBApPUH BUIyYasn sedka. O6pobKy
TKQHUHW SEYOK 3AiICHIOBANIN 3a 3arasibHONPURHATO
MeTOAMKOK. BMBYEHHS MaTepiany NPpOBOAW/IN Ha eNek-
TPOHHOMY Mikpockoni EM-125 CymcbKoro BUpO6GHUYO-
ro 06’egHaHHA «EnekTpoH» (YkpaiHa) 3 HacTynHum ¢o-
TorpacpyBaHHAM npu 36inbweHHsAx Big 5000 go 12000
pasiB. Bumipsanu giameTp 3BUBUCTUX CiM’SAHUX KaHaslb-
LiB 3 OLiHIOBaHHAM pe3ynbTaTiB 3a 40MNOMOro MeTofiB
BapiaLiiHOT CTaTUCTUKN i3 BUKOPWUCTAHHAM KpUTEpIs
pocTtoBipHocTi CTblogeHTa [3].

Yca ekcnepuMeHTanbHa YacTvHa JOCiIXeHHA byna
nposBejeHa 3rifHO 3 BUMOraMmy MiKHapOAHUX MPUHLM-
niB «EBPONECHKOI KOHBEHLT WoA0 3axucTy xpebet-
HUX TBApPWUH, SIKi BUKOPUCTOBYIOTLCA B EKCMEPUMEHTI Ta
iHWKMX HaykoBmx Ljnsx» (CTpacbypr, 1986 p.) Ta Bigno-
BiAHOro 3akoHy YkpaiHu «[po 3axMcT TBApUH Bifg XXOp-
CTOKOro noBopkeHHsA» (Ne 3446-1y Big 21.02.2006 p.,
M. KuiB).

Pe3ynbTaTn AoCnigXXeHHA Ta iIX O6roBOpPEHHS.
FemaToTecTUKyNnapHUiA 6ap’ep AEYOK KOHTPOIbHUX TBa-
puyH 6yB YTBOPEHWIA MiATPUMYBa/IbHUMK eniTesioyuTa-
Mn (kniTuHamy CepTorni), B/iacHO 060/10HKOK 3BUBUC-
TUX CIM’SIHUX KaHas1bLiB i CTIHKOK remMokanissapis.

Ha 45-ty poby nicna onpomiHeHHA TBapuH EMM
BUCOKOI Hanpyrm HU3bKOI 4acToTM MiX KliTUHaMu
Ceptoni cnocTepiranaca HasiBHICTb cnelianizoBaHux
[EeCMOCOMHUX 3’eflHaHb, WO 3abe3nevysanv komnap-
TabesbHICTb ycepeauHi CiM'AHUX KaHanbLiB, po3ains-
UM CNepMaToreHHuin eniteniii ciM’saHMX KaHanbLiB Ha
ABa i30/1bOBaHMX Big4inv: 6asancHuin (Mixk 6asanibHOK
MeMO6paHo | 3’efHaHHAMM MiX KniTuHamu CepToni)
Ta agnoMiHaIbHUIA (WO Npuasrae Ao NPOCBITY KaHasb-
us). Y 6asasibHOMY Bigdini 3HaxoAuancsa cnepmartoro-
Hil pi3HMX TUNIB | cnepmaToLMTX Ha cTajii npenento-
TeHW, B af/IlOMiHa/IbHOMY Bigdini - cnepmaTouuTy Ha
cTafii NenToTeHW Ta iHWi cTatesi KNITUHW Ha Pi3HUX
eTanax AvdoepeHLuitoBaHHsa. Y cnepMaTtoreHHoMy Luapi
CiM’SAHUX KaHaNbLiB BUABAANCA CTATEBI KTITUHU Pi3HUX
cTagii cnepmaTtoreHesy, cnepmartoreHes [OX0AMB [0
KiHLLEeBUX cTafili CBOro pO3BMTKY, Y MPOCBITI CiM’SHUX
KaHasbLUiB 3Haxoaunucs copMoOBaHi cnepmaTo3oi-
an. EHpoTenili yTBoptoBaB 6e3nepepBHU BHYTPILLHIN
Lap kaninapis feyvka Wwypa, y Micusax CTUKiB 6ynvm BUAHI
LiSIbHI KOHTaKTK.

MopdoyHKLUiOHaNbHI  MOPYLUEeHHA remaToTecTu-
KyNsipHOro 6ap’epy SE€YOK PpO3noyvHanuca 3 nosisu
NiIHOLUMTO3HUX MyXWPLIB Ta BaKyosNIAPHUX YTBOPEHb Y
BHYTPILLUHLO- Ta 30BHILLIHBbOKNITUHHHUX NpoCTOopax, Ae-
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CTPYKLT WiNbHMX 3’€QHaHb MK MIOIAHUMU KTITUHaMM.
MioigHi KNiTUHN BXe He yTBOpHOBa/IM 6e3nepepBHUin
wap i MbX HAIMU Bynin po3LMPEHi MDKKNITUHHI MPOMiX-
Kn. BigsHavanacs yacTkoBa AeCTPYKLis A4eCMOCOMHUX
KOHTaKTIB MiX KaiTuHamu CepTtoni. MepuuentonspHui
HabpsK NPMBIB A0 34aBNEHHA Ta HACTYNHOI AeCTPYKLUiT
cTaTeBux KNiTUH. MapeHxiMa SI€HOK BKIKOYana 3BUBUC-
Ti ciM'sHi KaHanbui, giameTtp skux 0,231 +0,037 MKm
(p<0,05) 6yB AOCTOBIPHO MEHLUNIA, HDX B KOHTPO/i. Y
CiM'SIHMX KaHa/bUsIX Big3Havasiaca nosiBa He3Ha4vyHol
KiNbKOCTi Bi/IKOBUX rpaHyn B iIHTEPCTULANIBHUX KNITUHAX
(puc.).

Ha 90-Ty o6y ekcnepuMeHTY MOPdOtyHKLiOHa b-
Hi NOpyLUEeHHA B fAeuky 36inblwyBanucsa. Mpoaosxysa-
nacs 4ecTpykuis MbKKNITUHHMX 3'€4HaHb, HA 3HAYHOMY
npoTA3i BiA3Ha4Yanoca pyiHyBaHHA chewjianizoBaHux
[0eCMOCOMHUX KOHTakKTiB MK KnituHamu Ceptoni, Big-
3HayaBCsa npouec aroumTosy CycTeHoLMTamMmmn CTpyk-
TYPHO 3MIHEHUX K/ITUH CNepmMaToreHHoro enitenito.
Knitnin Ceptoni 6ynu npeacTtas/ieHi CBiTAMMU dhop-
Mamu. BigsHauanocs 36inblUeHHS KifbKOCTi 6iKOBMX
rpaHyn B iHTEpPCTULiaNIbHUX KNITUHAX Yy NOPIBHAHHI 3 Mo-
nepegHiMm TepMiHOM ekcnosuuii.

Y cTiHUi Kaninapis cnoctepiranuca AiNsHKM po3xo-
[KEHHA MiKeHgoTeniaslbHUX 3’€4HaHb, WO Npu3Boau-
N0 [0 BMxoay (hOPMOBUX €IEMEHTIB KPOBI 3 MiKpOCYyAUH
B IHTEPCTULia/IbHy TKaHWHY Si€Yka i iXHbOMY MPOHWK-
HEHHIO Y NPOCBIT CiM’AHWX KaHasbLiB. Binbluy yacTuHy
napeHxiMn sleyka 3aiimanun CiM’sHi KaHanbLlj 3 NPUrHi-
YyeHnM abo BiACYTHIM cnepmaToreHe3om. [liameTp 3Bu-
BUCTOro CiM’AHOro KaHanbLsa aopisHioBas 0,233+0,061
MKM (p<0,05).

BucHOBKM

1 Y BigpaneHi TepMiHu onpomiHeHHss EMIM BrUcokoT
Hanpyrn HW3bKOi 4acToTW B CTPYKTypax remaToTecTu-
KynapHoro 6ap’epy sieuka ta iHTepCTULia/IbHUX KNiTU-
Hax fleigura BigbyBaMca MOMIPHO BUPaXEHi 3MiHU Y
BUIA4i 36iMbLLIEHHSA GiNKOBUX hpakLiid.

2. 3’acoBaHi MOpPOIOrivHi 3MiHM B iHTepCcTULianb-
HUX KMITUHAX, CTPYKTYPHWX KOMMOHEHTax remarorec-
TUKYNIAPHOTO 6ap’epa A€40K ONPOMIHEHUX LLYpPIB Npes-
CTaBNATb HOBi MOX/MBOCTI ANS1 3HAXOXEHHS HOBWX
Crnoco6iB AiarHOCTUKK i NiKyBaHHA Pi3HMX 3aXBOPIOBaHb
f€eyka Ta 4o10Bivoi 6e3nNigHOCTI.

Puc. YnbTpacTpyKTypHa opraHi3auisa iHTepcTUlinHol
TKaHWHW fievka 3 45-4060BUM onpoMiHeHHsAM EMI.
36inbweHHA x1800.

AN —appo iHTepCcTULiNHOTroO eHAOKpPpUHOUMTaA; A3 —aapo
eHpgoTenioynta; ® —pibpobnacTt; M —makpodar;
B3 —BicuepanbHuii eHpgoTeniii; N3 —napietanbHUi
eHApoTenin; JIC —NpocBiT cMHycoiganbHOro
nimdokaninapa. Y ymtonnasmi iHTepctuuiiHoro
€HAOKPMHOLUTA —BK/IOUYEHHS GiNIKOBUX FrpaHyn.

MepcnekTnBmn noganblunX A0CNiIAKEHb. BusHa-
YEeHHS TEPMIHIB pereHepaw,ii CTPYKTYPHUX KOMMOHEHTIB
remaToTecTUKynsaspHoro 6ap’epa siedyka nicnsi BNAuBY
EMI HagacTb HOBWIA NigXif y BUPILLEHHI Takoi Nnpobne-
MW 5K MOPYLUEHHSI KPOBOOGIry sieyka npu Aeskux narto-
NOTYHMX CTaHax Ta HOBi MOX/TMBOCTI Y pO3po6Li Pi3HMX
opraHo3bepiratounx onepawii Ha faHoOMy OpraHi.
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EJIEKTPOHHO-MIKPOCKOMIYHI 3MIHU B CTPYKTYPAX TEMATOTECTUKYNAPHOIO BAP’EPY AEHYOK
WYPIB MICNA ONMPOMIHEHHATX ENEKTPOMATHITH/AM NONEM BUCOKOI HANPYI HU3bKOT YACTOTW

LWapanosa O. M.

Pe3tome. B pgaHomy fJoOChifXeHHi npeacTaBfeHi pesysbTatv MOpJONOoriyHOro AOCNiXEeHHA remartoTe-

CTUKYNIAPHOro 6ap’epy Ta iHWWX CTPYKTYP SEYOK LWYyPIB Ha Y/IbTPAMIKPOCKOMIYHOMY PiBHI Y BigdaneHi TepMiHn
4il Ha TBApUH NPOMMC/IOBOrO e/IeKTPOMArHiTHOro nons. Br3HaueHo, WO B iHTepCTUUianbHUX KNiTUHax Jleligura
crnocTepiranocs NomipHe 36iblEHHS KiIbKOCTI 6isikoBMUX dhpakuii, WO CBigYMI0 NPOo 3a40BifIbHY TOPMOHOMPOAYK-
Ty04y (DYHKLH0 SEYOK LLYypIB.
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ONEKTPOHHO-MUKPOCKOMNYECKWNE W3MEHEHWA B CTPYKTYPAX TEMATOTECTUKYNAPHOIO
BAPLEPA ANYEK KPbIC MOCJIE OBJIYYEHUA X SNEKTPOMATHATHBIM MOMEM BbICOKOIO HAMPA-
XEHUA HU3KOW YACTOThI

Wapanosa E. H.

Pe3tome. B gaHHOM nccnefoBaHuy npeacTaBneHbl pesynbTaTbl MOPGONOrMYecKkoro UccieoBaHusa remarTo-
TECTUKYNAPHOro 6apbepa u ApYyrux CTPYKTYP SIMYEK KPbIC Ha Y/IbTPaMWKPOCKONMYECKOM YPOBHE B OTAasIEHHble
CPOKM OelCTBUA Ha XMBOTHbIX MPOMbILLIEHHOTO 3/1EKTPOMArHMTHOro noss. OnpegeneHo, YTo B MHTepPCTULMasb-
HbIX KneTkax Jleiigura Habnwoganocb yMepeHHoe yBesimyeHne Konmyectsa 6enkoBbixX hpakuuid, 4To cBugeTeb-
cTByeT 06 y40BNETBOPUTE/IbHOW FOPMOHONPOAYLMPYOLWEn (hYHKLMN SNYEK.

KntoueBble cnoBa: OMI1, 31eKTPOHHAsA MUKPOCKOMUS, ANYKO, reMaToTeCTUKYAPHbIA 6apbep, kneTku Jei-
avra.
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EBECTPOMOMICPOBCOPIC 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 inthe number of protein granules inthe 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 changes in 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.

PeueH3eHT —npod. Binaw C. M.
CTtaTTs Hagiiwna 29.05.2017 poky

112 BicHuk npo6nem Gionorii'i megnunHn - 2017 - Bun. 3, Tom 2 (138)



