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ENNEKTPOHHO-MIKPOCKOMIYHA KAPTUHA CIM’IHUKIB LLLYPIB Nicns Ajii

ENNEKTPOMATHITHOIO NOJid BUCOKOI HANPYIU B BIAAAJIEHI CTPOKU

CMNOCTEPEXEHHSA

A3 «JHinponeTpoBcbKa Meau4Ha akagemia MiHicTepcTBa OXOpPOHU 380pPOB’A YKpaiHn»

(m. AHinponeTpoBCbK)

[aHa po6oTta e dpparmeHtom HAP kadenpu ypono-
rii, onepaTtmnBHOI Xipyprii Ta TonorpadivyHoi aHaTomii 3
«[IHiNponeTpoBCcbka MeamyHa akagemis MiHictepcTea
OXOPOHN 3[0poB’a YKpaiHu» «MopdodyHKLiOHasbHI
0CcO0B/IMBOCTI CYAMHHOrO pycra Ta pereHepauinHi Mox-
JINBOCTI BHYTPILLHIX opraHiB nicns opraHosbepiratoymx
onepaTMBHUX BTPYYaHb MasiOiHBa3NBHUMN METOAAMU»,
Ne nepx. peectpauii 0111U008101.

Bctyn. OgHuM 3 CyTTEBUX MOKA3HUKIB BiONOrivHOI
i eNneKTpoMarHiTHOro rnofis € CTaH reHeTUYyHoro ana-
paty i reHepaTnBHOI YHKLIi, OCKiNbkM edekT JOBro-
CTPOKOBO Ajl040ro ¢aktopa MoOXe BUABUTUCS Tiflbku B
HACTYMHMX MOKONiHHAX. TpmBana Ais enekTpomarHiT-
Horo nons (EMIT) npyn neBHMX ymMOBax MOXe BUKJIMKA-
TV MOPYLUEHHS PENPOAYKTUBHOI PYHKLIT i reHETUYHOro
anaparty. KniHiyHMMK | ekcnepMeHTanbHUMM OOCHI-
IPKEHHAMW LOBEAEHO PO3BUTOK BigdaneHUx Hacniakis
nii EMIM — eMbBpioTOKCMYHOro, roHagoTOKCUYHOro Ta
TepatoreHHoro edexTis [3].

EMM HanpyxeHicTio 1-5 kB/M? B ymoBax TpuBa-
noi 6e3nepepBHOI Aii, He BUKIMKAOYN CTEPUIIBHOCTI Y
nigoocnigHMX TBapuH, Hadae LWIKIOAMBOro BrIMBY Ha
CTaTeBi KNiTMHM CaMOK i camuiB, Ha eMbpioreHes i no-
CTHaTaNbHUI PO3BUTOK NoTomcTea [4]. EkcnepnmeH-
TanbHi faHi CBigYaTb NPO Te, WO eNeKTPUYHe Nnosne Ha-
NPYy>XeHicTio 4-25 KB/M? BUKINKAE Y LLYyPIB NOPYLUEHHS
pPenpoayKTUBHOT GYHKLII, HECNPUATIMBO BrJIMBAIOYN
Ha PYHKLIIO €40k [2].

B uinomy, He3Baxato4um Ha BiOMIHHICTb JaHNX HABe-
[EeHUX aBTopiB, MOXHa npunycTuTu, wo EMM e Giono-
riYHO aKTMBHUM HaKTOPOM, L0 HEraTMBHO BNIMBAE Ha
penpoaykTuBHY dyHKLUil0, eMmbpioreHes i cnaakoBiCTb
XUBUX OpraHiamis [1].

MerTo10 faHOro gocnigXeHHs 6yno BCTAHOB/IEHHS
€NeKTPOHHO-MIKPOCKOMIYHMX 3MiH, §Ki BigbyBalOTbCs
B SIEYKY LLYPIB MiCNs BMAMBY €/1€KTPOMArHiTHOro nons
BWNCOKOI Hanpyru B BigaaneHi CTPOKM BUNPOMIHIOBaHHS.

006’ekT i MmeToan pocnipXXeHHs. Y OOChiOXeHHi
BUKopucTaHo 35 ulypis-camuis ninii Bictap macoto 180-
200 r, 3 HMX KOHTPOJIbHA Fpyna cknana 6 camuis. YTpu-
MaHHS TBapVH Ta €KCNepUMEHTU NPOBOOVAUCH BiA-
MOBIAHO A0 MONOXEeHb «EBPONENCbKOi KOHBEHLLi Npo
3axMCT XpebeTHUX TBAPWH, SIKi BUKOPUCTOBYIOTLCS A5

eKCMepuMEHTIB Ta iHLINX HaykKoBUX Linen» (Ctpacobypr,
1985), «3aranbHUX ETUYHUX MPUHLMMIB EKCNEPUMEHTIB
Ha TBapuHax», yxBaneHux MNepLum HauioHanbHUM KOH-
rpecom 3 6ioetukun (Knis, 2001).

EKCneprMEeHT 3 BUBYEHHS BMIMBY €IEKTPOMArHiT-
Horo nons mepex HanpyxeHicTio 330 kB Ha opraHiam
TBapWH MNPOBOAMBCA Ha nigcTaHuii «HinponeTpos-
cbka» [HinponeTpoBcbkoi obnacTi. [posoaounocs
OMNPOMIHEHHS LLPIB eNeKTPoOMarHiTHUM NoJsieM Mepex
330 kB. EnekTpomarHiTHe nosie onpoMiHIOBano LypiB
npotarom 1,5 roguMH B Aiana3oHi HU3bKMX 4acToT —
50 Iy, NpM HaNPyXeHOCTi €NeKTPOMAarHiTHOro nons
20-22 kB/m? Ha BucoTi 1,7M Hag piBHem 3emni. Busig
TBApPVH 3 EKCNEPUMEHTY NPOBOAMBCS LUASXOM OUCO-
Kauii WMnHKX xpebuiB Ha 45 noby, 3 TBAPUH BUyYanu
CciM’aHuKn. OBPOBKY TKaHMHU CiM’SIHUKIB 3A4iACHIOBA-
N1 3a 3arasbHOMPUNHATOI MEeTOAUKOW. BuBYeHHS
MaTepiany NpoBOAWMN Ha E€NIEKTPOHHOMY MiKpPOCKOMi
EM-125 Cymcbkoro BMpo6Hmyoro o6’egHaHHs «Enek-
TpoH» (YkpaiHa) 3 HacTynHUM ¢ oTorpadyBaHHAM Npu
36inblweHHsax Big 5000 oo 12000 pasiB. Pesynsratu
OUiHIOBaNM 3a OOMOMOrol METOAIB BapiauinHoi cTa-
TUCTUKN 3 BUKOPUCTAHHSAM KPUTEpPis OOCTOBIPHOCTI
CTblogeHTa.

Pesynbratu pocnipkeHb Ta X 0OroBOpPEHHS.
Ha 45-1y no6y nicns onpoMiHEeHHSI eNneKkTpoMarHiTHUM
rnosiemM B 3BMBUCTUX CIM'SHUX KaHanbUSX AiaMeTpom
231,15%3,70 mkm (p<0,05), Wwo cknaganu napexHximy
Ooprady, Big3Havanocs aesike posllapyBaHHS criepma-
TOFEHHOro enitenito i nponidepadia iHTepcTULianbHUX
eHOoKpUHOUMTIB. Y MPOCTOPOBIN opraHisauji nimda-
TUYHUX EHOOTENIOUMTIB Big3HAYanocs 4itke po3nogi-
JIEHHA Ha BiCcLepanbHUA (WO BIAHOCUBCHA 40 OCTPIBLIB
€HOOKPUHHUX KIITUH) | napieTanbHuin (O OTo4YyBaB
CiM’AHI KaHanbLi) Wwapn eHOoTenito, LWo nepexoannm
OOVIH B APYrUn.

Mpn enekTPoHHO-MIKPOCKOMNIYHOMY  OOCAIOXKEHHI
eHOoTeNoUnTIB Kaninapie BigAMIYEHO Oesike nepeBa-
>KaHHS LIUTOMNNa3MM LUX KNiTWH, 30iNbLLIEHHS MiKPOMiHO-
LMTO3HOI aKTUBHOCTI iX umtonnasmu. Llutonnasmarmny-
Hi BIAPOCTKM eHO0TENi0 NepekpuBanm O4MNH APYroro Ha
3HA4YHOMY NPOTA3i. ¥ MiCUAX KNITUHHUX KOHTaKTIB Bif,
€HOO0TENIOUNTIB BiOXOOWUAN Y HANPSIMKY 00 NPOMIKHOI

BicHuk npo6nem Gionoriti meanunumn —2014 — Bun. 1 (106)

277



MOP®OJI0TIA

Puc. YneTpacTpyKTypHa opraHisauia iHTepcTuuianbHor
TKaHWHU ciM’saHUKa 3 45-0,060BMM ekcnepuMmeHTom. Al
— AP0 iHTepcTulianbHOro eHaokpuHouuta; 9E — agpo
eHpoTeniounta; P — piopodnact; M — makpodar; BE
— BicuepanbHuii eHpoTtenin; MNE — napieTanbHUiA eHRO-
Teniii; JIC — npocBiT cuHycoipganbHoro nimgokaningapa.
YnbTpaToHkuii 3pis. 36. x 12000.

CTPOMMU My4KN AKOPHUX dinameHTiB. [pOoCBiTN KPOBO-
HOCHWX CUHYycOiganbHUX Kaninapie Oynu 3anoBHEHI
rFOMOreHHOI0 TOHKOAMCMEPCHOK €NeKTPOHHOCBITIOn
peyoBMHOLO, HaliMOBIpHiLLe 6inkoBoi Npupoau (puc.).

BinsHavyeHO nocuneHHa nponidpepatnBHOI akTUB-
HOCTi eHO0TENI0, B NacTax Skoro cnocTepiranncs Kii-
TUHW, WO MITOTUYHO Ainunucs. B pesdynbtati npamoro
LiNeHHs yTBOptoBasacs napa Mosoamx KNiTuH, Wo Ai-
nunucs, 3i ceitnosadapeneHnmm, chepudHuMm aapa-
Mu. BigpocTkn eHooTeniounTiB — NOTOBLUEHI, 3BUBUCTI,
dopmMyBanm Oobpe BUpaxeHy BicuepanbHy 000NOH-
Ky HaBKOJIO rpyn iHTepCTULiaibHUX eHAOKPUHOLUTIB i
KPOBOHOCHUX CyauH. Mix napietanbHUM eHaoTenianb-
HVM LIAPOM i rnaaKomM’a30BOI0 0O0JIOHKOIO CiM’SHOro
KaHanbus, a TakoX MiX BiCLepasibHMM LIapoM i eH-
OOKPUHHUMUW  KNITUHAMU  BiAMIYEHO CKYMYEHHST Myy-
KiB KOJlareHOBMX BOJIOKOH. LluTonnasmatuyHi Bigpoc-
TKM EeHOOTENIOUUTIB HACUYEHI MIKPOMNIHOLMTO3HUMM
BE3VKYaMW.

BucHoBku. MopdonoriyHe BMBYEHHS CiM’SHUKIB Y
LLypiB AO3BOINIO BUABUTU NPOrpecyoYi A4eCTPYKTUBHI
i aTpodiyHi 3MiHM B Mipy 36inbLUEHHS TPUBANOCTI eKC-
nepumeHTy. B TepmiHu 45 nobu BinbyBanmcs BUpPaxeHi
NMOPYLUEHHS @HF0APXNTEKTOHNKM BHYTPILLIHBOOPraHHO-
ro KPOBOHOCHOrO Ta NiMpaTNUYHOro pycen CiM’aHuUKIB B
BUMNSAi AMckomMniekcauii, nponidepauii KODOBOHOCHO-
ro eHOO0TENI0; PO3LWKNPEHHS NiMbaTNUYHOro pycna 3mi-
HMNOCS NOro 3BYXXEHHAM, WO MOXE CBiA4MTX Npo no-
4aTOK HACTaHHSA KOMMEHCATOPHO-NPUCTOCOBYOI da3u
KpOBOOOIry B 3an103i.

MepcnekTUBM NoganbLUMX JochigkKeHb. B no-
JanblnX AOCAIAXEHHSX A0UINIbHO BU3HAYNTU MOpdO-
JIOTiYHi 3MiHK B ciM’sHMKax nicns Ginblw TpyMBanilworo
BMNAVBY €NEKTPOMArHiTHOro Nons.
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EJIEKTPOHHO-MIKPOCKOMIYHA KAPTUHA CIM’AHUKIB LLYPIB NICNA Al ENEKTPOMATHITHOIMO
noJi9a BACOKOI HAMPYIY B BIAOAJIEHI CTPOKU CITOCTEPEXEHHS

Lapanoea O. M.

Pesiome. B npeactaeneHin poboTi aBTOPOM [OCHiAXeHi CTpykTypa Ta YHKUii CIM’AHUKIB LLypiB, SKi
OMNPOMIHIOBAINCb €IEKTPOMArHITHUM MOJIEM BUCOKOT HAMPYrm HU3bKOT4aCTOTH, B BiAAANEHI CTPOKN CNOCTEPEXEHHS.
B pesynbrati 4OCNIOXEHHA A0KA3aHO, WO Ais eleKTPOMAarHiTHOro nosns npusBoauTbh A0 MOPYLUEHHS CTPYKTYpU
CiM’AHUKIB, BHACNIAOK YOO SHUXYETbCS crepmMaToreHHa QyHKLis camu,iB.

Kniouogi cnoBa: s€4ko, CiM’iHMI KaHaneub, CNepMaToroHii, eN1eKTpoMarHiTHe none.
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SJIEKTPOHHO-MUKPOCKOMUYECKAA KAPTMHA CEMEHHMKOB KPbIC MOCJIE LOEWUCTBUA
SJNIEKTPOMAITHUTHOIO NOJ194 BbICOKOIo HANPAXXEHUSA B OTAAJIEHHBIE CPOKU HABJIIOOEHN4A

Llapanosa E. H.

Pesome. B npeacrtaBneHHOM paboTe aBTOPOM WCCNEOOBaHbl CTPYKTypa U OYHKLUMU CEMEHHUKOB KPbIC,
KOTOpble 06ﬂyl-laﬂl/ICb AJIEKTPOMArHMTHbLIM MOJIEM BbICOKOIO Harnpsa>XXeHuns HU3KOW 4acCTOThbl, B OTOAJIEHHblIE CPOKWN
H861‘IIO.EI,8HVI9I. B pe3ynbrate unccyiegoBaHUda OOoKa3aHO, YTO U3nydYeHue 31eKTPOMaAarHUTHOro nongda npmBogunT K
HapyLUeHNIO CTPYKTYPbl CEMEHHMKOB, BCJZIEACTBUE HYero CHmXaeTca crepmMmatoreHHas C])yHKLI,VIﬂ caMuO0B.

KntoueBblie cnoBa: ANYKO, CEeMEeHHOM KaHaneuy, cnepMmaTtoroHmu, 3JIeKTpomMmarHutTHoe nose.
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Electronic-Microscopic Picture of Rats’ Testicles after the Influence of Electromagnetic Field with
High Voltage in the Long-Term of Examination

Sharapova O. M.

Abstract. Effect of electromagnetic field (EMF) in special conditions may cause damage of reproductive func-
tion and genetic apparatus. Clinical and experimental researching proves the development of long-term conse-
quences of electromagnetic field effect — embryotoxic, gonadotoxic and teratogenic effects.

Generally we can suppose that EMF is a biologically active factor that influences negatively on the reproductive
function, embryogenesis and heredity of living organisms. Slow development and weak intensity of morphological
changes in testicles after the influence of EMF, testifies that, probably, effects revealed in our researching were not
caused by the direct influence of EMF on testicles, but were the result of damage to other organs and systems.

The aim of this researching is to establish the submicroscopic changes that happen in the rat testicles after the
effect of electromagnetic field of high voltage in long-terms after radiation.

In the researching there were used 35 male rats of Wistar line with mass of 180-200 gr., among them 6 males
made a control group. Experiment on studying influence of the electromagnetic field with intensity of 330 kV on the
organism of animals was carried out at the substation «Dnipropetrovska» of Dnipropetrovsk oblast’. The radiation of
rats was conducted by the electromagnetic field cirquit 330 kV. Electromagnetic field irradiated rats during 1,5 hour
in range of low frequency — 50 hertz, with intensity of electromagnetic field — 20-22 kV/m2 at the height of 1,7 m
above the sea level. Withdrawal of the animals from experiment was conducted by the dislocation of cervical verte-
brae on the 45" day, testicles were removed from animals. After special processing of pieces of testicle tissue, the
examination of material was conducted by means of electronic microscope EM-125 of Sumy industrial association
«Electron» (Ukraine) with following photographing at magnification - 5. 000 — 12. 000 times. Results were estimated
by methods of variational statistics with using validation criteria of Student.

On the 45" day after radiation with electromagnetic field, in convoluted seminiferous tubules with diameter of
231,15+ 3,70 mkm (p <0,05), composing parenchyma of the organ, there was noted dissection of spermatogenous
epithelium and proliferation of interstitial endocrynocytes.

By electronic-microscopic examination of endotheliocytes of capillaries there was noted the overload of cells’
cytoplasm, enlargement of their cytoplasma micropinocytosis activity. Cytoplasmic processes of endothelium over-
lapped each other along considerable route. In the places of cell contacts, bunches of anchor filaments got over
from endotheliocytes in the direction to the intermediate stroma. Lumens of sinusoidal blood capillaries were filled
in with homogenous, finely dispersed, electronically light substance, the most probably of protein origin.

At the same time, the number of retrograding cells with pyknosis nucleus increased. Interstitial endocrynocytes
were located in groups by 9-17, around blood capillaries, their nucleuses were hypertrophied, and cytoplasm con-
tained well-developed organoids, especially smoth ER. In interstitial tissue was also noted fibrously changed blood
capillaries, endotheliocytes of lymph capillaries, fibroblasts and macrophages.

Consequently, morphological examination of rats’ testicles made it possible to reveal progressive destructive
and atrophic changes along with increase of duration of the experiment. During 45 days after the beginning of the
experiment discomplexation, proliferation of sanguiferous endothelium occurred; dilatation of lymphatic channel
changed by its constriction, that may testify to the beginning of the compensatory-adaptive phase of blood circula-
tion in the glandule. In long-terms after radiation of rats with electromagnetic field, evident disorders of angioarchi-
tecture of intraorgan sanguinous and lymphatic channels of testicles occurred. In the stroma of organ at this time
hypertrophic interstitial endocrynocytes were changed by hyperplasia, which was necessary for hormonal balance
support.

Key words: testis, testicular tubule, spermatogone, electromagnetic field.
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