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Pob6ota € d¢dparmeHtom HAP kadenpu ypono-
rii, onepatmBHOi Xipyprii Ta TonorpadiyHoi aHaTo-
Mii  «MopdodyHKLioHanNbHI 0cOBNMBOCTI  CyAMHHOIO
pycna Ta pereHepaLiiHi MOXJ/IMBOCTI BHYTPILLHIX opra-
HiB nicns opraHo3bepiraioymx onepaTuBHUX BTPyYaHb
MasnoiHBasnBHUMM MeTogamu», NegepxX. peecTpauii
0111U008101.

BcTtyn. B ocTaHHi poku npobnema eKOnoriyHOro
Hebnarononyyyss BUKJIMKAE 3aHEMNOKOEHHS Yy BCbOMY
CBITi. Anle NOTPIGHO 3ayBaXMThb, LLLO B Cy4aCHUX yMOBax
MWPOBOIr0 €KOHOMIYHO-COLLia/IbHOr0 PO3BUTKY ICHYIOTb
TEPUTOPIT, A0 SKUX BIAHOCUTLCA Ha AAHWN 4ac i Hawa
KpaiHa, oe 0cobaMBO BiAYYTHI HAcnioky BINBY OESKNX
WwKianmBemx $pakTopiB HaBKOJIMLUHLOIO CepenoBuLLa,
30KpeMa efiekTpoMarHitTHux nonis (EMIT) [4].

Ha paHni yac nikyBaHHS 3aXxBOpPIOBaHb cevyocTaTe-
BOI cucTeMu, siki 6ynmn BUKIMKaHI Oieto HeraTuBHUX dak-
TOPIB 30BHILLHLOIO CEPenoBuLLA, B TOMY pasi eNeKkTpo-
MarHiTHUMKM NonsMK, 3anmMae ocobsMBe Micle cepeq,
Meniko-6ionioriyHnMx npobnem. Kinbkictb 0ci6 3 Ujeto
natosorieto 36inblyeTbes. Binblw TOro, HegoOCTaTHIN
PO3BUTOK PENPOAYKTUBHOI CUCTEMU Y HOMOBIKIB BMJN-
Ba€E Ha ixHE ncumxiyHe 1a gisnyHe 300poB’a [].

Hacnigkom Takoro BnivBy Moxe 6yTn Yonosiye 6e3-
nNigns Ta iHWi YCKNagHEHHS, SKi MOXYTb NoTpebyBaTu
OMepaTrMBHOrO BTPYYaHHS — BCE LI CTaBUTb BUBYEHHS
natoreHesy 6e3nnigas Ta NikyBaHHS LMX YCKJ1aAHEHb
B PS4, akTyasibHMUX NUTaHb Cy4YacHOI Xipyprii, 30kpema,
yponorii [3].

MopdodyHKLiOHaNbHI 3MiHM B TKAHWHAX CiM’AHUKIB
CBig4YaTb NPO NoNiMOPQI3M KIiHIYHMX NPOSBIB HACNI-
KiB Aaii EMIT, 9ki MOXyTb CynpOBOAXYBaTUCS NOPYLLEH-
HAM aHOPOreHHOT MYHKLi SEYOK, a TaKOX eMOLIMHOroO
cTartycy, nam’aTi, imyHiTety [1]. Tak, BonowwuHoto I. C.
3’COBaHO, L0 NPV BMINBI AEAKNX LIKIANMBUX HaKTOPIB
30BHILUHBOr0 CepeaoBMLLA PO3BUBAIOTLCS MOPYLUEHHS
€HOOKPVHHOr0 CTaTyCy eKCnepuMEeHTasIbHUX TBapWH,
O NMPOSIBASOTLCS B MOMITHOMY ranbMyBaHHi cnepma-
TOreHe3y Ha piBHi YTBOPEHHS cnepmaTug, [2].

MerTo10 faHoro gocnigkeHHs 6yn0 BCTAaHOB/EH-
HS1 eIEKTPOHHO-MIKPOCKOMIYHNX 3MiH, SIKi BigOyBatoTh-
CS1 B SIEHKY LLYPIiB, onpomMiHeHnx EMIT Bucokoi Hanpyru

npotsarom 120-T1 Ai6 Ta HACTYMHOrO BXMBAHHS HACTO-
SAHKM exiHaLlei nyprnypoBoi.

OG’eKkT i MeToau AOCNIAKEHHS. Y AOCHIOKEHHI
BMKopucTaHo 35 Lypis-camuis niHii Bictap macoto 180-
200 r, 3 HMX KOHTPOJIbHA rpyna cknana 6 camuis. YTpu-
MaHHS TBApVH Ta €KCNepMMEHTU NMPOBOAUINCA BiA-
MOBIAHO [0 MOJIOXEHb «EBPOMNENCLKOT KOHBEHLLT Npo
3axX1CT XpebEeTHUX TBAPUH, SKi BUKOPUCTOBYIOTLCA OJ15
€eKCMNePUMEHTIB Ta iHLLIMX HayKoBUKX Uineli» (CTpacoypr,
1985), «3aranbHUX eTUYHUX MPUHLUUIIB EKCNEPUMEHTIB
Ha TBapuHax», yxsaneHux MNepLmm HauioHanbHUM KOH-
rpecom 3 6ioetukun (Knis, 2001).

EkcnepumeHT 3 BUBYeHHA BnnmnBy EMI mepex Ha-
npyxeHicTio 330 KB Ha opraHiam TBapuH NPOBOANBCS Ha
nigctaHuii - «JHinponeTpoBcbka» [HINPONETPOBCLKOI
obnacrti. EMIN B giana3oHi Hn3bkunx yactoT — 50 My, npu
HanpyxeHocTi EMIM 20-22 kB/m?2 onpoMiHioBano Liypis
Ha BucoTi 1,7M Hap piBHeM 3emni 1,5 rognHn N’aTb gHIB
Ha TWXAEHb NpoTarom 4 micauis. llicns onpomMiHEHHS
KOXHOrO AHSA TBapMHaM BHYTPILUHbOLLIYHKOBO BBOAM-
1N HACTOSIHKY exiHauei NypnypoBoi B A03i 2-2,5 ma/kr
npotarom 20 xBUNNH. BuBig TBapuH 3 €KCNepUMEHTY
NMPOBOAMBCS LISXOM AMCNOoKaLii WNiMHKMX xpebuiB Ha
120 poby, 3 TBAPUH BuyYanu cim’aHukn. O6pobKy Tka-
HWHW CiM’AHVKIB 34iNCHIOBANN 3a 3arajibHOMNPUNHATOLO
MeToANKO. BUBYEHHSA MaTepiany NnpoBOAMAN HA ENEK-
TPOHHOMY Mikpockoni EM-125 Cymcbkoro BMpoOHm4o-
ro 06’egHaHHA «<EnektpoH» (Ykpaina) 3 HacTynHum ¢do-
TorpadyBaHHaM npu 30inbLueHHsX Big 5000 no 12000
pasiB. Pe3ynbratn ouiHiOBann 3a 40NOMOro MeToaiB
BapiaLiHOi CTaTUCTUKMU 3 BUKOPUCTAHHSM KpUTepid
noctoBipHocTi CTblogeHTa.

PesynbraTn gocnigxeHb Taix 06rosopeHHs. MNpu
€/1EKTPOHHO-MIKPOCKOMIYHOMY A0CIAXEHHI MPOMIXKHOI
TKaHWHW CiM’sHKKIB 3 120-1060BMM €KCNEPUMEHTOM B
Hil BU3HA4Yanucs BicLepanbHUIA i NapieTanbHUA Wapun
nimpaTnYHOro eHAo0TEeNIl0, AKi OTOoYyBau OCTPIBL, iH-
TepCTULianbHUX KAITUH, KPOBOHOCHI CYAMHU i CiM’aHI
KkaHanbu,i. lNMpoTe BiopOCTKM LMTONNA3MN eHOOTENIOUN -
TiB — TOHKi, 3BMBUCTI, PACHINN BENNKNMU BE3NKYAMMU.
MpocBIT MiX kniTnHamn Jlengura i BicuepanbHUM €H-
poTenieMm 6yB 3arnoBHEHMI MyyYKaMuU KOJlareHOBUX BO-
NOKOH. Mix cycigHiMK eHpgoTeniouMTamMm BUSBNSINCS
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Puc. YnbTpamikpockoniyHa opraHi3auis iHTepcTuuianb-
HOI TKaHUHU ciM’aHuKa 3 120-4060BMM eKCnepuMeH-
ToM. 9J1 — agpo nimpouunta; AP — agpo pidpodbnacra;
L3 — yutonnaama iHTepcTULiasibHOro €HAOKPUHOLMUTA;
M3 — napieTanbHuii eHpoTeniii; CH — cTponHi pinameH-
™1, K — konareH, B — npocBiT BeHyNU. YNbTPaTOHKUIA
3pi3. 36. x 12000.

KOHTaKTW TUMNY NEPEKPUBAHHSA, HACTO CKIaAHOT KOHDIry-
pauii. NMapeHxima ciM’aHKKIB BKOYana 3BUBUCTI CiM’AHI
KaHanbLi, fiameTp skux (232+0,29 mkm) 6yB [OCTOBIp-
HO BiNbLLUMIA, HiX B KOHTPONI. B ciM’AHUX KaHanbLSX Bif-
3Ha4yanocs 36inNbLUEHHS KiIbKOCTI NiNigHWX FrpaHyn B Nia-
TPUMYKOUMX KIiITUHAX. Ha rictonoriyHnx npenaparax uiei
cepii gocnigis BM3HaA4anocs PO3POCTaHHS CMOYYHOI

TKaHWHW, 06’€MHa LWiMbHICTb SIKOI gocsrana 3HaydeHb
0,295+0,005 ym. oa. (p<0,05) (puc.).

IHTepCTMLiaNIbHI  €HOOKPUHOUMT  pO3TalloByBa-
McAa B iHTepCTUUii rpynamMm no 7-12 kniTMH HaBKOJO
KPOBOHOCHUX CYAMH i BN coboto iHTepCTULLIN «3a-
KPUTOro» TUMY, OCKIiNbKN Bynn oToYeHi 6eanepepBHUM
MOHOLLAPOM fiMpaTmnyHOro eHgoTenito. EHgoTtenioun-
TW MiCTUNN OBasbHI aApa, saepue i umronnasmy, binb-
LWiCTb OpraHen sKoi nokanisyBanncs B HaBKOMOSAEPHIN
30Hi. JoBri BiApoCTKM eHaoTeniounTiB MicTuam 6eaniy
BEJINKNX MIKPOMIHOLMTO3HMX BE3UKYJI, LLIO HYacTO YyTBO-
PIOIOTb HACKPI3HI OTBOPW B eNemMeHTax UMTockeneta
LUMX KNITUH. MIKKAITUHHI KOHTaKTU TUMy nepekpuBaH-
HS Oy NOMIPHO PO3LKMpPeEHi. MpocBiTK NiMpaTUYHNX
CUHYCOIAIB BUMMSany PO3LUMPEHNMN B MNOPIBHSAHHI 3
KOHTpoOneMm. JlimdaTuyHi eHOooTeniounT OoToYyBan
TakoX ¢ibpo3Hi 3MiHEHI KPOBOHOCHI CyAMHU, po3Ta-
LLIOBYIOYMCb iHOAI Be3nagHo cepep, iHTepCTULianbHUX
€HO0KPMHOLMTOB, Makpodaros i pidbpobnacTis. Y Mix-
KaHanbLEBI CNONYyYHiN TKaHWHI BinOyBanocs Hakonu-
YeHHs koflareHy Ha 6a3asbHii NoBepxHi nimdaTUYHOro
eHgoTenito. Y 3BUBUCTUX CIM'SSTHUX KaHanbLsSX CrocTe-
piranocs 36inblUeHHs KinbkoCTi cnepmMaTo30igis. Bia-
OyBanocs HaKOMWYEHHs B CTPOMi 3ai03U KNITUHHUX
dopm nimdpoigHO-ricTioLMTapHOro paay.

BucHoBKW1. B faHi TepMiHM CNOCTEPEXEHHS 3a EKC-
nepvMeHTanbHUMKN TBapuHaMu Tpeba BiA3HAUYNTU, L0
3 cepeavHn ekcrnepumeHTa, ToOTo nodynHatoum 3 60-i
no 120-i nobu HacTaBana gpyra dasza MopPONOriYHUX
3MiH B SI€YKY -KOMMEHCATOPHO-NPUCTOCOBYA, L0 NPO-
ABNANIOCHA B MOCTYNOBOMY PO3LUMPEHHI MICTKOCTI BHY-
TPILLUHBOOPraHHOr0 KPOBOHOCHOIO pyciia CiM’aHUKIB,
36inbLUEHHI BE3UKYNSALLT KDOBOHOCHOIO eHaoTenilo, 6e3
po3BUTKY Moro nponidepadii. MNMponidepadia i rinep-
Tpodia BUABNANNCA Cepen, iHTEPCTULaNIbHUX EHO0KPU-
HOUMTIB; Big3Ha4anaca Tak camo niMmdoigHo-ricTioun-
TapHa iHdInbTpauisa CTpoMM CiM’AHOI 3251031, akTUBaL,is
npoLecy cnepMaToreHesy, WO NpOsBASIOCb B MOSBI
6inbLUOT KiNIbKOCTI cnepmMaTo30iaiB.

MepcnekTuBM noganbwinx aocnigXeHb. Jocni-
L)KEHHS, IKi MOXYTb MPOBOANTUCS B LbOMY HanpsiMKy,
MOXYTb TOpKaTUcs NpobiemMmn BUBY4EHHST MOPdONoriy-
HOI CTPYKTYPU Haf'seyka, CiM’ aH1UX NyxmpLiB, npocTaTn
nicna gii EMI pisHOi Hanpyrn 3 HAacTynHMM BUKOPUC-
TaHHAM iHLWNX BUAIB IMYHOMOLYNATOPIB.
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BIAOAJIEHI PE3YJIbTATU EJIEKTPOHHO-MIKPOCKOMIYHOIO AOC/NIAXXEHHA CIM’AHUKIB LLLYPIB
nicsi9 ONPOMIHEHHSA EJIEKTPOMATHITHUM MOJIEM TA B)XXMUBAHHS EXIHALLEI MYPNYPOBOI

Lapanoea O. M.

Peaiome. B npeactaBneHin poboTi B BioaaneHi CTPOKM CNoCTEPEXEHHA aBTOPOM A0CHIOXEHI CTPyKTypa Ta
bYHKLUi CiM’HUKIB LLypiB, AKi onpoMiHioBanmcek EMIT BMCOKOI HAaNpyrn HU3bKOi YacTOTX Ta NOTIM BXWUBaIM HACTO-
AHKY exiHauei nypnypoBoi. B pe3dynbrati 4OChioXKEeHHS 4oKa3aHO, WO B CiM’ SHMKaXx LLYypPiB, ONPOMIHEHUX ENEKTPO-
MarHiTHMM NOJMIEM i BXMBaBLUNX iIMYHOMOAYASATOP, NOKPALLYETLCSA CnepmMaToreHHa QyHKLLS CTaTeBUX 3a5103.

Kniouogi cnosa: EMI1, enekTpoHHa MiKpOCKOMig, CiM’AHUK, CiM’aHUI KaHaneub, CNepmMaTo30i4.
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OTOANEHHBIE PE3YJIbTATbl 3JIEKTPOHHO-MUKPOCKOMUYECKOIo UCCJIEAOBAHUA CEMEH-
HUKOB KPbIC MOCJIE OBJTYHYEHUA SJNTIEKTPOMAITHUTHbIM NOJIEM U UCNOJIb3OBAHUA 3XUHALIEU
nNYPNYPHOW

Lllapanosa E. H.

Peslome. B npeacraBneHHoln padboTe B OTAaNIEHHbIE CPOKM HabNAeHUS aBTOPOM UCCiefoBaHbl CTPYKTYypa U
DYHKLMM CEMEHHUKOB KpbIC, KOTOPble 061y4ancb AMI BbICOKOro HanpsiXXeHNs HU3KOM YacToThl, @ 3aTEM yrnoTpe-
onann MMyHoMoAyNnsaTop. B pedynstaTe nccnenoBaHus okasaHo, YTO B CeMeHHMKax Kpbic, 06y4eHHbIx OMIT, a
3aTem MNoJly4yaBLUMX UIMMYHOMOLYIATOP, Yy4yllaeTcs cnepmMaToreHHas GyHKUMs NOJIoBbIX Xeres.
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Long-Term Results of Electromicroscopic Examination of Rats’ Testicles after Exposure to Electro-
magnetic Fields and Using Echinacea Purpurea

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, underdevelopment 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 that happens in rats’ testicles after
long-term high-voltage EMF influence and using the immunomodulator — Echinacea purpurea tincture.

The experiment of studying the influence of electromagnetic networks with tension 330 kV on animals was per-
formed at the substation “Dnipropetrovsk” of Dnipropetrovsk region. Male rats (35 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 4
months. Then irradiated males were given intragastric infusion of Echinacea purpurea. 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 ves-
sels 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
(232+0,29 mecm) was significantly greater than in control. In the seminiferous tubules appeared an increase in the
number of lipid granules in the supporting cells. In histological preparations of this series of experiments appeared
the proliferation of connective tissue volume density of which reached numbers of 0,295+0,005 cu (p<0. 05). In-
terstitial 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. Endothe-
lial cells contained oval nucleus, nucleolus and cytoplasm, organelles of which were mostly located in paranuclear
area. Long processes of endotheliocytes contained many large micro-pinocytosis vesicles, often forming through
apertures in the elements of the cytoskeleton of cells.

The researcher found that since the middle of the experiment, i. e. from 60th to 120th day of observation came
the second phase of morphological changes in the testes — compensatory-adaptational, that was manifested in
the gradual expansion of intraorganic bloodstream capacity of testis, increase of vesiculation of circulatory en-
dothelium 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, activation of sper-
matogenesis, which manifested itself in the appearance of more spermatozoons.

Reported morphological features of the endocrine system and intraorganic blood and lymphatic channels of
testes at 120-day length of electromagnetic radiation are showing compensatory androgenic hyperfunction.

Keywords: electromagnetic field, electronomicroscopia, testis, testicular tubule, spermatozoon.
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