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I'NMOP®nN3-CEMEHHUKUN Y KPbIC, BHYT-
PUYTPOBHO ITOABEPI'ABLINXCS BO3-
JEACTBHUIO CJABOI'O JIEKTPOMATHUT-
HOI'O N3JIYUEHUA
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TOMKOB. .
Pedepar. B skcriepuMeHTe Ha KphIcax, BHYTPUYTPOSHO II0/IBEPraBIIMXCs BO3jEH-

CTBHUIO C1ab0ro 3JIEKTPOMArHUTHOTO M3IYYEHHUs CAHTUMETPOBOTO JMalla3oHa, U3y-
4yeHsI Mopgorormdeckue ocoberHocty runodmsa (AKTIT u I'TL), HamoueTHIKOB,
CEMEHHUKOB. Y B3POCIBIX MOJIOJBIX KPHIC IIOTOMKOB, BHYTPHUYTPOOHO IIOJBEPras-
IMIMXCS XPOHUUECKOMY Bo3jeiicTBrio DM caHTHMETPOBOro Auaria3oHa, HaOIoia-
etcs obmias MophodyHKIMOHaThHas akTiBarms crcteMbl AKTI[-HammoueuryKwy,
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Denisenko S.A., Gubina-Vakulik G.L, Andreev A.V. Morphological changes in pituitary-adrenal and pituitary-testes
systems in rats which were intrauterine exposed to weak electromagnetic radiation.

ABSTRACT. Background. Electromagnetic radiation (EMR) at the household level is now widespread. Studies of changes
in progeny under the action of EMR on the mother during pregnancy are very rare. Methods. In the experiment on rats pre-
natally exposed to weak EMR in the centimeter range, the morphological features of the pituitary gland, adrenals, testes were
studied. Adult females-mothers (5 individuals) were exposed to low-intensity EMR centimeter range (1-10 cm), radiation
energy was less than 3 mW/cm2. Exposure to EMR was performed daily for 4 hours during 1 month before pregnancy and
during the entire period of pregnancy. Results. In three months old progeny of the main group (15 individuals) comparing
with the control group (14 individuals) morphofunctional activation of adrenocorticotropic cells (ACTC) -adrenal system was
identified: ACTC hyperplasia and a significant increase of their nuclei size, hyperplasia of spongiocytes and increase of their
nuclei size. The adrenal medulla in the main group showed a decrease in the number of inactive neuroendocrine cells, and
significant increase in their nuclear area in males and females. The study of the pituitary-testes system found in the testes of
main group males thinning of spermatogenic epithelium (reduction of sperm production). Islets of Leydig cells in the inter-
stitium were hyperplastic, nuclei of Leydig cells were increased. In the pituitary gland of the main group animals gonado-
tropic cells occur in fewer than in the control group, but they had larger nuclei. Conclusion. In adult young rats prenatally
exposed to chronic effects of EMR in the centimeter range, there is a general morphofunctional activation of the ACTC-
adrenal system and decrease of spermatogenesis in male on the background of their hormonal hyperstimulation.

Key words: electromagnetic radiation, the pituitary gland, adrenal glands, testes, progeny.

Citation:

Denisenko SA, Gubina-Vakulik GI, Andreev AV. [Morphological changes in pituitary-adrenal and pituitary-
testes systems in rats which were intrauterine exposed to weak electromagnetic radiation] .Morphologia.
2016;10(3):124-8. Russian.

Breaenue

B mocnennme AecsATHNCTHS CYMIECTBEHHO H3-
MCHWJINCH YCIIOBHSA >KU3HH 4eloBeka. Habmonmaercs
VCHJICHHE 3JICKTPOMATHUTHOTO (poHa BO BCEx cle-
pax >KU3HEACATEILHOCTH, YTO JCNACT (DAKTOp 3ICK-
TpoMarHuTHOrO M3myucHus (OMMU) BecbMa 3HAYH-
MBIM U TPEOYIOIIMM HM3YUCHHS €r0 BJIMSHHS HA CO-
CTOSIHHC 30POBBSI HACCTICHILL.

CoBpeMEHHBIC ~ HCCICAOBAHMS  PACIIUPHIA
MPSACTABICHUE 0 MeXaHM3Max achcTeua IMU. Oc-
HOBHOC 3HAYCHWC B PA3BHTHH HETCIUIOBHIX 3(pQeK-
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TOB NPUHAAJICKHUT CJIOKHBIM JJICKTPOXUMHUICCKUM
MPOIIECCaM, KOTOPBIC MPOMCXOTAT HA YPOBHE KIIC-
TOYHBIX H CYOKJICTOYHBIX CTPYKTYP BCICACTBHC pe-
30HAHCHOTO TOLJIONICHHSA OSHCPIHH  (KBAHTOBO-
ouonormdeckuit 3(Q¢exr): mospu3anms MeMOpaH,
HU3MCHCHHUE HX MNPOHHIACMOCTH, BO3HHUKHOBCHHC
XUMHYECCKHX WK CTPYKTYPHBIX H3MCHCHHU B KOM-
MOHCHTAX MEMOpAH, CTPYKTYpPHbIC HM3MCHCHHSI B
SH3MMAax HWIM JT000H KPUTHUICCKOM MOJICKYJIEC Ha
MOO0OH CTaauH METAOOMMUYSCKOTO ITHKIA, a TAKKE
B3aHMOJCHCTBHE COOCTBCHHBIX 3apAO0B JICKTPHYIC-
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CKH AKTHBHBIX 3JIEMCHTOB KICTKU C JCHCTBYFOIINM
3JCKTPOMArHUTHBIM mojieM [1,2,3].

HecwmoTps Ha TO, YTO YKa3aHHBIC SBJICHUS MPO-
TCKAFOT HA KICTOYHOM M CYOKJICTOYHOM YPOBHIX,
31H 3QPEeKTH HA OPTraHHO-TKAHCBOM YPOBHE H3y'e-
HBI HEJOCTATO4YHO. TeMm Oojee, JOMHHHPYIOLICE
KOIIMMECTBO HMCCIICAOBAHUM IPOBOJUTCS MPAMO HA
OpPTaHW3Me, HEMOCPEACTBCHHO  HCIBITHIBAFOIIECM
OMMU Bozaetictue [4,5]. Hac ke 3amHTEpecoBamm
MOTOMKH TOCIC BO3ACHCTBHA OMMU Ha OCpeMCHHYIO
0C00B.

Hean padoTsl: MOPHOTOTHUCCKUMH METOIAMHA
OLCHUTb HW3MCHEHHWS B CHCTEMax THIOPH3-
HAJNOYCYHUKH ¥ THUMO(PH3-CEMCHHHUKH Y >KHBOT-
HBIX-TIOTOMKOB IIPH BO3JCHCTBHH CIA00TO 3JCKTPO-
MATHHTHOTO W3IYYCHHS HA >KHBOTHBIX-MATEPEH BO
BPEM1 BHIHALIMBAHUS IIOTOMCTBA.

Marepuajibl ¥ METOAbI

HccnenoBaHue MPOBEJCHO HA TPEXMECSIIHBIX
KpBICaX-CaMKaxX JMHHUHM Bucrap m WX NOTOMKax
TPEXMECSMHOTO Bo3pacra. B3pocmele caMKu-MaTepu
(5 ocobcii) moxBEpraHCh BOACHCTBHIO HH3KOHH-
TeHCHBHOTO OMMU canTHMETpOBOTO AHama3oHa (1-
10cM); M3IyUECHHE SHEPTUH, BBIPAKAEMOE H IIIOTHO-
CTH NOTOKA MOIIHOCTH B 30HE, TJ¢ HAXOIMINCh IKC-
TICPUMCHTANIBHBIC >KHBOTHBIC, COCTABILLIO MCHEE 3
MBT1/cM2. 310 YpOBEHB, HEC BBI3BIBAFOIIMH TEILIOBO-
ro >ddexra [6]. Bozmetictere MU mpoBOAHIOCH
eKeTHEBHO 1o 4 Jaca B TeueHHe 1 Mecsma 10 oepe-
MEHHOCTH U B TE€YCHHE BCETO NMEPHOAA DEPEMEHHO-
cru. Jm1 OONy4eHHUs] >KHBOTHBIX HCIIOJIB30BAJICA
H3Iy4aTeNb B BUIAC PYIOpa MPSIMOYTOIbHOH (HOpMBI
C MIOW@Anei0 OCHOBaHUA 875 cM" (M3IydaTels-
BBICOKOYACTOTHBIH TreHeparop 1'4-190-3/1, m3nyua-
romas anTteHHa tama [1-6-23A). JKusotHbie — Oyay-
IHC MATCPH 0COOCH KOHTPOIBHOH TpymisI (5 0Co-
Ocii) exXeAHEBHO 1O 4 yaca B CYTKH BBIICP/KUBAICH
B KaMepe, COOTBETCTBYIOWICH IO pazMepaM KaMepe
mpudopa.

[Tonyuyennoe moroMcTBO (OcHOBHOM (15 oco-

Ocit) u xkoHTpONBbHOH (14 ocoOcit) TpymI) BHIBOAH-
JOCh W3 3KCICPHMEHTA B TPEXMECSTYHOM BO3PacTe
MyTeM JAcKanuTauuu. JKHBOTHBIC COACPKAINCH B
CTAaHAAPTHBIX YCIOBHAX BHBApHA. 110CTaHOBKA JKC-
MEPUMEHTA TPOBEACHA COTJACHO TPEOOBAHMSIM,
MPEABSIBISIEMBIM K SKCIIEPUMECHTAM HA >KHBOTHBIX
(Yxpamna, 2001. Ctpacoypr, 1985).

Mop}hoaormueckoe HCCICIOBAHUE TKAHCH TPO-
BEICHO COTJIACHO CTAaHAAPTHOH MeToAmKke. Mcmois-
30BaJACh  OKpPAcKa  CpE30B  IE€MATOKCHIIMHOM-
303WHOM, TaJJIONHAH-XPOMOBBIMH KBACIAMH HA
HYKJICHHOBBIC KUCIOTHI, craBuiaack [TTMK-peaxims.
MHKpPOCKOITHPOBAHHE OCYIIECTBILLTH HA MHKPOCKO-
me «Axiostar-plus» (Zeiss, ®PI'), ¢ mocmeayromieh
Mop(oMeTpreH HA KOMIBFOTCPHBIX H300PA’KCHHIX
MHKpOIIPENIApaTOB C IIOMOINBEO IpOrpaMMbl «Bu-
aeoTecT» (CIT6, P®). CraTHCTHYCCKHHA aHATH3
MPOBEACH METOJOM BapHAIIMOHHOH CTATHCTHKH CO
CPaBHCHHEM CpPEITHUX PE3yIbTATOB IyTEM OIPEIc-
neuus kpurepusi CThIOCHTA.

Pe3yabTaThl H BX 00CY:KAeHIE

Paccmarpusas CHCTEMY runous-
HAAMOYCYHUKH, VJATOCh BBIIBHTb CIICIYIOIINC
Mopdoormueckue m3MEHEeHUs. [Ipm cpaBHEHHH C
MOP(OJOTHICCKOH KAPTHHOH HAMIOYCIHHKOB Y
MOTOMKOB KOHTPOJBHOHN IPYIIBI B OCHOBHOM IpyII-
e Wy CAMIIOB W Y CAMOK ITyYKOBas 30HA KOPBI
HAMOYCYHUKOB O0JIce MHOTOKJICTOYHA, O UeM CBH-
JICTCILCTBYET TOCTOBEPHOC YBEIMUICHHUC KOJIHMUICCTBA
saep KIeTok B nmone 3peHus (tadx. 1). [Ipu oxpacke
TEMATOKCHJIMHOM-303HHOM IIMTOIUIA3MA CIIOHTHO-
ouTOB 00jIce 03HMHO(DHIBHASL, MAJO BAKYOIH3HPO-
BaHA, C YMCHBIICHHUEM 3aIlacOB MCXOAHOH CyOCTaH-
UM — XOJCCTEPHHA, YTO CBUACTCIBCTBYET 00 ak-
THBHOH TPOJYKIHH KOPTHUKOCTEPOHIOB. Kierku
SHIOTENH KANWIIIPOB B MHTCPCTHIMH ITyUKOBOH
30HBI BRITLIIAT HAOYXIIMMH, sIpa — OOJee CBETIIbI-
MH, T.C. SHIOTCIMOLMTHI MMCIOT NPHU3HAKU IIOBbI-
MICHHOH MOP()OPYHKIMOHATHHON AKTUBHOCTH.

Tabmuna 1

MOp(I)OMeTpI/I‘{eCKI/Ie MOKA3aTCIH CIIOHTHOITUTOB Hy‘lKOBOfI 30HBI 1 SHAOKPUHOLUTOB MO3TOBOI0 BEILICCTBA
HAANMOYCYHUKOB TPEXMCCITHBIX KPBIC-TIOTOMKOB

KonrpompHas rpynmna

OcHOBHAJ Tpyma

CaMIIbL CaMKH CaMIIbL CaMKH
KomuuecTso (il'[OHl“I/IOI.[I/I”lZ“OB B TO- 15.140.5 14,540.5 22.6+1.2% 24,041, 1%
ne 3peHns (S =1800 MrM)
Elfﬁﬁuam’ AP CTIOHTHOIHTOB, 19.7+0.5 20.8+0.3 24 .4£0 8% 18.140.3%
Tlromam, 47ep HEHPOIHOKPHHO- 17.5£0.9 17.940.5 20.9+0.8* 21.7+0.7*

2
IOHUTOB, MKM

* - p<0,001 OTHOCHTEIHHO KOHTPOJILHOM TPYIIIHI

VY caMIoB B MYyYKOBOH 30HC KOPHI HAIIMOYCU-
HUKOB fpa CIOHTHOLWTOB BBITLAIAT OONICEe KPyTI-
HBIMH, OO0JICC CBCTJBIMH, C MPOCMATPHBAROIIIMHUCS
SUTPBIMIKOM, IIHTOILIA3MA C MCITKAMH HPO3PATHBIMH

BaKkyo/sMH. KapHOMETPHYCCKH BBIABICHO A0CTO-
BEPHOC YBCITUYUCHHE TLIOIIAIH SIICP CIIOHTHOIMTOB Y
CAMIIOB-TIOTOMKOB OCHOBHOM TPYIIbI 1O CPaBHE-
HHUFO C KOHTPOIBHOH rpymmoii (tadm. 1).
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Y caMOK 571pa CIIOHTHOIIUTOB HMEIOT OBAIBHYFO
JOCTOBEPHO MCHBUIYVIO IUIOIIAAb IO CPABHCHHIO C
KOHTPOIBHOM Tpymmoii (Tadn. 1), 4T0O MOYKHO TPak-
TOBaTh KaK MOBbINICHHEC MOP(HOYHKIHOHATHLHOH
AKTHBHOCTH OTACIBHBIX CIHOHTHOIMTOB Ha (poHE MX
THIICPIUIA3HH Y CAMIOB U MOHWKEHUE MOP(PodyHK-
[HOHATBHONH AKTHBHOCTH OTJCIBHBIX CIIOHTHOLIUTOB
Ha (pOHEC WX TUIEPIUIA3HH Y CAMOK. JTO Pa3IH4HC
MOKET OBITh CBHACTCIBCTBOM 00JICE CHIIBHOHM Peak-
[UH ITyIKOBOI 30HBI KOPHI HAATIOYCYHHKOB y CaM-
OB II0 CPABHCHUIO C CAMKAMH, B OTBET HAa BHYTPH-
yTpoOHOE Bo3acHCTBHE MU,

Mopdomormieckas KapTHHA TTOATBEPKIACTCS
JAHHBIMH OHOXMMHYCCKHX HCCICAOBAHHWH, B 3TOM
JKC IKCIICPHUMEHTE (OIyOIMKOBAHO PAHEE): V KHBOT-
HBIX 3TOH TPYIIIBI BHIIBJICH JOCTOBEPHO OOJIEE BbI-
COKHI YPOBEHb KOPTHKOCTEPOHA B CBIBOPOTKE KPO-
BH, Y CAMIOB B OOJIBINCH CTCIICHH, YEM Y CaMOK [7].

[Ipy MHKPOCKONMMPOBAHWM MO3TOBOTO BEIIle-
CTBA HAATIOYCYHHKOB OTMEYACTCH YTO, Y )KHBOTHBIX
OCHOBHOHM TPYHITBI 10 CPABHECHHUIO C KOHTPOJHHOH
TPynImod HaOOJACTCS YMEHBINCHHE KOJIMYECTBA
3aMACHBIX ~ HEAKTHUBHBIX  HECHPOIHTOKPHUHOLMTOB.
AxtueHO padoraromue HOL[ mMmeror kpymHOE 3yX-
POMHOE SIIPO, IUTOIUIA3MA MEHEE BAKYOIM3HPOBA-
Ha, YeM B KOHTPOJIBHOH TIpPYyMIE, YTO CBUACTCIb-
CTBYET 00 AKTHBHOM CHHTE3C M BBIBCACHHH KATEXO-
JaMuHOB. KapHOMeTpH4ecKH BBIABICHO JOCTOBEP-
HOE YBEIMYCHHE IUIOMAIHN SIICp HEHPOIHIOKPHHO-
IOUTOB V CAMIOB M CAMOK OCHOBHOW TPYIIBI IO
CPaBHCHHIO ¢ KOHTPOJICM (Tadu. 1), 4TO COBMECTHO ¢
pe3yIbTaTaMH THCTOJIOTHICCKUX HAOIFOJCHUH TPaK-
TYCTCS KAK NOBBIMCHHAA MOP(HO(YHKIHOHATBHAS
AKTHBHOCTb MO3TOBOTO BEIECTBA HAMOYCHYHUKOB Y
B3POCIBIX IIOTOMKOB, BHYTPHYTPOOHO HCIIBITHIBAB-
IIMX BO3ACHCTBHC HU3KOWHTCHCHBHOTO OMU.

Y 1anoce Takke MOKa3aTh, UTO Y B3POCIBIX IIO-
ToMKOB O Tpymmsl HAOMOAAeTCs amanTarmoOHHAS
aktmBammst u AKTL] rumodmza, perymmpyromas
(DYHKIMIO HAAIIOYCTHUKOB.

ApPEHOKOPTHUKOTPOIIONUTH KOHIICHTPHPYIOTCS
B 3aJHEH 30HE aNCHOTHIO(HM3a, TAC Y JKUBOTHBIX
OCHOBHOHM Tpymmbsl HaOmomaercsa abCOTIOTHOE [10-
vuanpoBarue AKTLI, Torma kak B KOHTPOIBHOH
rpynme AKTL] mprCyTCTBYIOT B 3aMETHO MCHBIIEM
KOIm4eCTBe (puc.1,2).

Kapmomerpust 1o3Bonmna BBIIBHTH JOCTOBEP-
Hoe yBenmucHne momand saep AKTL B rumomse
SKUBOTHBIX OCHOBHOM I'PYIIIBI IO CPABHCHHIO C KOH-
TPOJBHOM Tpymmoii: coorserctBeHHO Orp. 21,5 +
0.3 mxM?, Krp. 19.4 + 0,3 mMrm® ; p< 0,001), Ha oc-
HOBaHWHM BbiiBNeHHOH rumeproiazmu AKTLL u yBe-
maucHueM pasmepa samep AKTL[ MoxkHO cmenats
MPEATNONIOKEHUE O OO0Jee HMHTCHCHBHOM CHHTE3C
AKTT B runo¢ms3e 3THX >KHBOTHBIX. T.e. BHYTpH-
YTpOOHOC BO3ACHCTBHC HH3KOMHTCHCHBHOTO OMMU
00ycroBIHBaCT (POPMHPOBAHHUE y B3POCIBIX MOTOM-
KOB 0OlicE AKTHBHOTO COCTOSIHHS aJaNTallMOHHOH
CHCTEMBI THIO(PU3-HAAMOUCTHUKH.
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Puc. 1. 3agHe-UeHTpanbHaa 3o0Ha ajeHorunogusa
TPEeXMeCAYHOW  KpbICbl-MOTOMKA. KoHTponbHas rpynna.
Okpacka no Mannopu. x100.

Puc. 2. 3agHe-UeHTpanbHaa 3o0Ha ajeHorunogusa
TPEeXMeCAYHOWN KpbICbl-noToMKka. OCHOBHAaA rpynna. Yeenu-
YeHHoe konuyectso AKTL 1 yBenuueHHble 3anackl AKTT.
Okpacka no Mannopu. x100.

[Tpn m3ydeHUM CHCTEMBI THIO(H3-CEMCHHUKH
THCTOJIOTHYCCKH TaKKe OBLIH BBIIBICHBI HEKOTOPBIC
H3MCHCHHA.

B ceMeHHHMKAX OCHOBHOU I'PYNIBI B CPABHCHUH
C KOHTPOJBHOH CEMCHHBIC KAHAJNBLBI Pa3MEHICHBI
fornee pBIXIIO, T.€. MX MEHBIIE, a CTpoMa 0oJee 00b-
€MHA, KOMIIAKTHA, C OONBIINM COJCPKAHHEM KOJLIA-
TCHA ¥ TJIMKO3aMUHOTIHKAHOB. JIHUTEIHOCIICPMATO-
TCHHBIH CJIOW, BBICTHIAIOIIMHA 0a3aIbHYI0 MeMOpa-
HY, MECTAMH WCTOHYACTCS, HAOIOMAIOTCS MecTa
«OMYCTOHICHUS», YEr0 HET B KOHTPOJBHOM IPyIIE.
KrnerouHslii cOCTaB  3MUTEIMOCTIEPMATOTEHHOTO
CJI0s IPEACTABICH CIEPMATOTOHUAMHE B PA3HOH CTe-
nead  aupdepennupopkr u kKiaetkamu  Cepromm.
OctpoBkH KICTOK JICHIWTa B HHTCPCTHIHH COICP-
JKAT YBEIMYCHHOE KOJIHMYECTBO TOPMOHIPOIYLHUPY-
OIUX KJICTOK (puc.3), OHM INPEACTABJICHBL, B OC-
HOBHOM, KJIETKAMH 2-TO THIIA, HMEIOT 00Jee KPyI-
HOE JYXPOMHOE fAAPO MO CPABHCHHUIO C KICTKAMH
Jleligura y 'KUBOTHBIX KOHTPOJIBHOM IPYNIBL, HHO-
Ia BCTPEYAOTCA KJICTKH 3-TO THMA (MMECHOT MEHEe
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303HHO(MIBHYI0 IHUTOIIIA3MY M TEMHOC ITHKHOTHY-
HOE AP0, T. € SBJLTOTCS THOHYIIUMH IIyTEM
amnonTo3a), Toraa Kak B rpyme K oHu 0TCYTCTBYIOT.
W3mepenne mmomaaym saep akTHBHO (DYyHKIMOHH-
pyrOIMX KIETOK Jleiiaura BpIaBmIio, uro B rpymmne O
HAOMOAACTC TOCTOBEpHOS ¢¢ yBemmucHue: O.rp. -
15,0£0,4 mxm?, Krp. - 11,0£0.4 mrm® , p<0,05). Pa-
HEE Y 3THX ’KC KHBOTHBIX OBIT ONPEICICH YPOBCHB
TECTOCTCPOHA B KPOBH. BBUIBICHO JOCTOBEPHOC,
XOTA W HEOONBIIOC MOBBIIICHUE 3TOTO IOKA3aTEI

[7].

Puc. 3. CeMeHHUK TpexMecAvHOW KpbiCbl OCHOBHOW
rpynnebl. MMnepnnasupoBaHHbIA OCTPOBOK U3 KreTok Jlengu-
ra. Okpacka reMaTOKCUNMHOM-303UHOM. x400.

Takum 00pa3oM, B CEMCHHOM >Kelie3e BHYTPH-
yTpoOHO moay4aBmUX Bo3xaciicteue OMU camios
HMEIOTCS MOP()OJIOTHYECKUE IPH3HAKH CHIDKCHUS
MPOAYKIUH CIIEPMATO30UI0B, THIICPAHAPOTCHONPO-
JYKIHS UTPACT, BUAUMO, KOMIICHCATOPHYIO POJIb.

[Tpu mccnenopanny THHO(PH3A OKA3AJIOCh, YTO
MOP(O(PYHKIIMOHATEHOS COCTOAHHC TOHATOTPOIO-
OUTOB AaACHOTHIO(MH3a, PEryIMPYIOIIHX ITOIOBBIC
JKENe3bl COOTBETCTBYET BBUIBJICHHBIM MOP(odyHK-
IHOHATBHBIM OCOOCHHOCTSIM CEMEHHBIX JKEJIE3.

B  ocHOBHOW Trpymme TrOHAJOTPOIOLUTHI
HAOIFOJAFOTCSI B MEHBIIEM KOJIMUICCTBE, YEM B KOH-
TPOJBHOHM TPYNIC, HO HMCIOT OOIBIIHI pa3zMep
anep: Orp. 22.2+0,6 mrm™, Krp. 17.8+0,5 mxm” |
(p<0,001), 4ro, OYECBUAHO, KOMIICHCHPYET YMECHB-
meHHoe konmuecTBO I'TLL. T.e. BepOATHO, MOBBIMIC-
HHC TOPMOHAIBHOW AKTUBHOCTH CEMCHHHUKOB IIPH
BHYTPHYTPOOHOM Bo3achHCTBHH OMM mMEeT KOM-
TICHCATOPHBIM XapakTep OTHOCHTCILHO CHIDKCHUS
KOIIMMECTBA CIIEPMATOTCHHOTO SIHUTEIUS, a TOHAIO0-
TPOTIMH CTHMYJIHPYET CEMCHHUK. CHIDKCHUE KOIH-
yectsa I 'TL] B aneHorumouse B3pOCIBIX IOTOMKOB
MOYKCT OBITh OOYCJIOBJCHO KAaK BHYTPHYTPOOHO 3a-
JIO’KCHHOM THITOIUIA3HEH, TaK U (DOPCHPOBAHHBIM HX

anonTo30M IIPH BBICOKOAKTUBHOM (DYHKIHOHHPOBA-
HUAH.

[Tpu 0630pe HAYYHOW JTHTEPATYPHI IO H3Yy4ae-
MBIM BOIPOCAM ACHCTBHTEIBHO OKA34J0Ch, YTO B
MHOTOYHCICHHBIX 3KCIICPHMEHTAIBHBIX HCCICIOBA-
HISIX M3Y4aeTcs HEMOCpeACTBEHHOE BimsHue MU
HA OPTraHW3M, 4 HCCICAOBAHUIM, MOCBALICHHBIX IIC-
puHATANBHEIM 3((deKTaM, NPAKTHUSCKH HET WIN
OHH MPOBOIATCS OUYCHb 00INO, HE BBIIBILII HUKAKUX
TATOJOTHYECCKUX U3MEHECHHUH Y IOTOMKOB [8].

IIpoBeneHHOE HAMHU HCCICAOBAHUE C M3YYCHU-
€M TIOCICACTBUHI 11 MOTOMKOB BimaHusI OMU Ha
MATEPUHCKUH OPTaHU3M BBIABIUIO Y IOTOMKOB CME-
meHue MOP(PO(DYHKIHOHATFHONH AKTHBHOCTH B CH-
creme AKTL-HagmoueyHHKH (AKTHBALHIO), HUTO
CBHUJICTEIBCTBYET O BHYTPHYTPOOHO MPOW3OMICAIICH
ajanTanuy, COXPAHAIOWCHCA B TEUCHHE IOCTHA-
TaIbHOTO OHTOTCHE3A.

Hawmboree yacto ucciaeaoBaTeny H3y4yaroT BIIH-
staue OMMH Ha My)KCKYIO MOJOBYIO JKEJIE3y, B 4acT-
HOCTH, BBIABJICHO OIYCTOIICHHE CIEPMATOICHHOTO
SMUTEIUSI KAHAIBLEB CEMCHHUKOB [35]. Jpyrue as-
TOpel [9] OOHApYXKWIM YMCHBIICHHE KOJIHICCTBA
KIETOK Jlelaura B TKAHW CEMEHHUKOB KPBIC IOJ
meiicteueM OMMU. Hamm pesyibTaThl CBHIACTCITB-
CTBYIOT 00 YMCHBIICHUH TPOJYKIUH CIICPMATO30H-
JIOB Y MOJIOABIX B3POCNBIX MOTOMKOB, HECMOTPS HA
KOMIICHCATOPHO PA3BHBAIOLIYIOCA TOPMOHATIBHYIO
THNEPCTUMYJIALHIO.

MO’KHO TIPEAIONIOXKHTD, YTO B HEAANCKOM OY-
IyIIEM y TAKUX OCOOEH MOMKET Pa3BHThCA OTHOCH-
TEIBbHASA TOPMOHATIbHAA HEAOCTATOUYHOCTD B CHCTEME
I'TH-cemennukn, Takke kak B cucreme AKTLI-
HAAMOYCHYHUKH. ITH (DAKTHI MOTYT CBHACTCILCTBO-
BaTh O IPOTHO3¢ YCKOPEHHOTO CTAPECHUA MOTOMKOB
MaTepel, MEPEeHECINX XPOHHYCCKOE BO3ACHCTBHE
cmabbmv OMH CaHTIMETPOBOTO THATIA30HA.

3akmovenne

MophonormieckuMu METOAAMH YCTAHOBIICHO,
YTO Y B3POCHBIX MOJOABIX MOTOMKOB CAMOK KPBIC
Bucrap, B TeueHHE OEPEMEHHOCTH ITOIBEPTABIIIXCS
XPOHHYECKOMY BO3AcHCTBIIO OMU caHTHMETPOBO-
TO AWamna3oHa, Habmrozaercs odmas Mop(podyHKIH-
OHAJIbHAS AKTHBALMS CHCTEMBI AKTL-
HAATIOYCYHUKH, CHIDKCHHE CIICPMATOICHE3a y CaM-
OB Ha (POHE TOPMOHAIBHOM TMIEPCTUMYJIIIIHH.

HepcnekTUBBI JANBLHEHNAX UCCIIEA0BAHUIT

Pe3ynbTatel JAHHOTO 3KCTIEPHMEHTAIBHOTO HC-
CIIeTIOBAHUSI OOOCHOBBIBAIOT HEOOXOJMUMOCTH MPO-
BEJACHUA IMUPOKOTO KIMHHYCCKOTO HCCICAOBAHHA C
H3YYCHUEM OTJANCHHBIX MOCICACTBHH Y MOTOMKOB,
BHYTPUYTPOOHO (MEpe3 MATEPHUHCKHH OpPTAaHU3M)
MICPEHECINNX XPOHUICCKOS Bo3ackicteue OMU can-
THMETPBOTO AUATIA30HA.
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KTPOMATHITHOT 0 BHIIPOMiHIOBAHHSI.

Pedepar. B excniepuMeHTi HA mypax, IO BHYTPIITHBOYTPOOHO MiagaBamucs gii cTabKOTO CICKTPOMATHIT-
HOTO BHIIPOMIHIOBAHHS CAHTHMETPOBOTO JiaNa3oHy, BUBUYCHI MOP(OIOTivHI 0co0IHMBOCTI rinodiza, HaTHUPHHA-
KiB, CIM HHKIB. Y JOPOCIHX MOJOAMX IMYPiB-HAIMAAKIB, IO BHYTPIIIHEOYTPOOHO MiATABAHCA XPOHITHOMY
BruBY EMI caHTHMETPOBOTO MiaNa30Hy, CHOCTEPIraEThCs 3araibHa MOP(GOQyHKIIOHATEHA AKTHBALIS CHCTEMH
APCHOKOPTUKOTPOTIONUTH-HATHHPHHUKH, 3HIDKCHHS CTIEPMATOTEHE3Y V CAMIIB HA TJII TOPMOHAIBHOI TilepCTH-

MYJISIIII.

Kimio4oBi ci1oBa: €1€KTPOMArHiTHE BUIPOMIHIOBAHH, To(]i3, HATHUPHUKH, HACIHHUKH HATIAIKIB.

128

MORPHOLOGIA + 2016 * Tom 10 * Ne 3 - MOP®OJIOT'TA



