
MR 2479 . ' '\ 
- ,r._ 

AUTHORS: OSTROVSKAIA IS, IASHINA LN, EVTUSHENKO GI 

DATE: 1974 -----------
TITLE: (Changes in the Rat Testes Under the Effect of Impulse Electromagnetic Field 

of Low Frequency) 

SOURCE: Vrach Delo 0(9):139-42, Sep 74 (Rus) 

MAIN SUBJECT HEADING: 

AH 
ANALYTICS 

HU 
HUMAN 

EFFECTS 

AT 
ANIMAL 

TOXICITY 

SECONDARY SUBJECT HEADINGS: AN 

Physical/Chemical Properties 

Review 

Animal Toxicology 

Non-occupational Human 
Exposure 

Occupational Exposure 

Epidemiology 

Standards 

Manufacturing 

Uses 

Reactions 

HU 

IH 
WORKPLACE PRACTICES
ENGINEERING CONTROLS 

M· 

MISCELLANEOUS 

AT IH M 

Sampling/Analytical Methods 

Reported Ambient Levels 

Measured Methods 

Work Practices 

Engineering Controls 

Biological Monitoring 

Methods of Analysis 

Treatment 

Transportation/Handling/ 
Storage/Labelling 



d~~peniKOB npHBO

e.3y,1bTaTe tfero· co~.·· 
1· ero B ;-1mposoii 
ronpmncrnyer Bbl· : 

3rn.11 nonropHo.11y ·. 
~n~~ara c nocna6-. 
; 11 oKcatjleH:J.Mll.lia. . ' . 

\ Ta6,w11a 
I 

~II) 

·;, 

0 

0 

:o. 
:·,· 

)Kupouan · 
TK311b 

5 

10,ti 

0,77, , 

· .. 9,9 
.. l,52 
>0,_5· 

16, J, 
!,7 . 

:_<o.ot 

15,8,. · 
- ·1,9 
<0,01 

,n .. , ·. 1970, M ··4, 
9D>·. 33:C- C Ka- ' 
rm II iOKCIIKOJl.~ 

;' e CK Op QB a ii
i'.·· ct>:, Ky p _q a-. 

;YIU( 612.616+612.014.426 
H3MEHEHJU1 B CEMEHIH1HAX.· nPH: B03llHICTmiH HA OPiMH13M lli!-IBOTHblX 

: : HMnYJJbCHOro 3JlEHTPOMArHHTHOro non.R HU3Hml ~ACTOTbl 
. . .• H: r;; OCTPOBCKAH, .11. u: f111m11_.1, r. II. EBTJ!ll1DiKo_ . : •.. ,, 
:Xa,pbKOBCKH11 uay,mo,nccJ1€!.J.onarenr,c1rni'1 imcrnry-r rurnenr,1 -rpy:ra H npo<p3aooJ1c9an11ii · .. .. 

3a .110Cji~,IT.Hee •Jiec5!Tl!J1e~\1e n· np~Mbll;J~1eH!IOC
0

Tll lllllp0K0: llC!10J1b3V!OTCH ·. aJie1(Tp0Marm1rnbre noJrn ·. (3)1TT) pa:rnll'lHbIX. ,IJ.Ii'rina30HoB. Ec.w 6110J1orn
qecKoe ~cficrnue• 3MI1 Bb1co1w1i, yJ1hrpasb1coKoii ·ll caepxnh1co1coi1 1rncr<>' ·· TL! 113Y'ICHO ,11,0CT<¼T0'IH0 · ITOJIH0, TO 3T0ro HC,1b3H CKa3aTb.- 06 m,rny,llhCH0M 3JieKrpoMarm1rH0~1· noJie (H3iv1H). HII3Ko11_ 'IaCT0Tbl, Hn.rrmow,e.~rrn · 1ionb1M. ne6JiarnnpIHIT!IhlM qiainopoM npOil3BO)J.CTDeIIH0ll cpe)J.bl. BJI11~1rn10 1-131\ilH 
rroiI.nepraJOrcH mw,a, 06cJiy)K11BaIOW,l!e yc·raHoBK!I npu · 11iarn11rno~11~rny.%C· 
HOii o6pa6oTKe Meramrna, oco6eHirn B, Mam1mocTpo11TeJJhHof1, 3.l_!eKrpo0 . ·11 pa,n;nonpOMblIUJieHHOCTH .. HarrpmKeHHOCTb fl0,1flS Ha pa604!\~: : MeCTaX '. .~a-
X0,11,JJTCH B rrpen.eJiaX.0T 0,07 ,il,0. 1,2 Ka/M. . . . ·. . . . .• . .. · CorJiacHo · ,11,aHH_bIM m1repaTypb1;. 3A\TI, 06.1a.n.aw 6110Jiorw1ecKQH ,'._aK· 
THBH0CTb!O,. !3bl3blBaIOT CTIJYKTypHble II3MCHeH!IH B ·pll!Ie. opra,ii:)B H CHCTeM opraHH3Mci (T. 11. roprnemrna, 1965; M. }vLAJieKcaH;J.pOBCKaH, IO. A xo~ . JI0JJ.0B, 1966; ll. B .. Topom.1,es, .1968; J1. R .. 5Iuurna;· H.' .c. OcipoacKaH; H .. H .. TOHl!aposa, B. E. Kaparvlbiruea, 1968; M: c_,ToJirCKaH,:: 3 .. B:_Top,i:lQtt,'. 1971}. :xapaKTep ,1-r' cTene11h swrn.1eHHb1x nsMe,iei-Imt onpe;ieJisiJOTCH,._ KaK · ycTaH0BJieHo; q>H3HLJecKiu,m. x·apaKTepm:TmrnMil n0JIH·,: .a· HMCHH0:. ·HailpH~ 
)KeHH0CTblO, qacTOToi"!, npepbIBl!CTOCTb!O, a TalO!>'.e · npo,n:om1rnre.~bHOCTb!O no3,n:e11cTs11?.. . . . .. · . · · · . . 

PaHee oriy6jlJnrnB~HHble 'naM!l 3KCITepHMl:HTaJiblible IICCJie,ll,0BaHHfl, ITO~ . CBHW,eHHbie 113yqem110 MOp<pOJIOfll'lCCKIIX li3MCHeHHfr B opraHax H .BblflCHe· HHIO MeXaHH3Ma. JiefiCTBIUl H3MTT HH3KOII lJaCT0T.bl ua ypoaHe: lianpmirnH: HOCTefr, rrpeBbIWaJOll.l,HX TaKOBble B YCJI0B_IIHX llp0!!3B0JJ.CTB3 ( OT 0,4 JJ.0 72 Ka/M), · IT03BOJil!JIII ycTaH0BIITh, · l!T0 noa BJIII5IHHeM · H.3MTI so3m1Ka10T 
·'pe3KO Bbipa}KeHHble ·. H CTOIIKO coxpam!I0ll.l,l!ec51 paccT])OllCTBa: '.JII!Mq>O· II' 'KPO.B006pall.l,eH11si• B BHJJ.e ll0JIH0Kp0B!IH cocyi:r,oa C HBJieHl!.HMH. CTa3a, MeiKY· ' . ::T0lJH0ro orexa 11 · Kp0BOll3,'IH51HHIL Ha 3TOM q>OHe pasn1rnaJOTCH ,11,HCTpoqnr-LJecirne H. HeKpO0!IOTHl!eCKHe ll3MeHeIUIH B opraHaX )KHB0THblX. C HaH60Jib· :· · illl!M rropa}Kem1e.M ceMeHHHK0B, 11elJeHir n ueHTpam,uoii 'uepsttoiI · CHcre111h1 
"(J1. H. 5I'wni-Ia,, r. Yl>EBryrneHJ(O, .H .. C. OcTpOBCKai, 1968, 1969; 
J1. ff 5Irn11Ha; 1972; r. H. Earyrneimo, <I>> A. Ko,{lo6yn;-, 11: C, OcrpoBcKaH/ J1H5Irn1rnal972) •.• .. ·.•1 ... ·.· ·.,,. •. · .. ··.· ,.,.,:. . B HaCTO~ll{eM . ~oo6memm Mb[ "np1monni1 -p~3Yil'~'rarii'. ii.ctJI~;:o~a!jl111, ,· 
xapaKTep113yJOll.l,IIX naToJiornqecK11e 'H3MeHeHl!R ceMCHHmrnn :iKHB0THhlx; non• BepraBUIJIXCH MHOroKpaTHOMY ( 10...:...15' )I.Hell) 11 Xp0HIIlJeCK0MY ( 1-.3'..:..:...6 ·; Mecm.1,eB) B03LI.ei'1CTBlllO l-I3MH Hil3KOi"r T.JaCTOTb[, K6Topoe ·co3n:aaaJIOCb Mar~ . HHTHO~IIMny,'IbCHOH ycTaHosK011, · rro3s0.'151Bmei"1 n 3asIICHMOci1!. OT CHJibI TO~ .·· ·· Ka pa3pHJJ.a ITOJIYlJ3Tb H0Jie HanpmKeHH0CTb!0 72, 24, 2,4 JI 0,4. F.a/M 11pH . ··qacTOTe 7 KrU, ,ll.'IHTCJibH0CTH mrnyJibCa · 130 r,il((::eK i-1 'laCTOT()i'jc.rre.n:onamrn .• 
mmy.'Tbca IO ceJ<. TTponom1rnre,1bHOCTb o6JiylleHirn COCTaBJ!HJia. B yc.rromrnx: MH0f0KpaTH0r0 B03,il_Ci'ICTBIIH Tpir ttaca, a B ycJi0BirnX ·xp0H!llJ<:C!WfO -:-7 nO.'I·: 
TC pa LJaca B !1,eHb. B 3KCITepHMe1fre !ICITOJib30BaH0 .. 150 6CJiblX Kpb!C CaM~ . · U0B, K0T0pb!X JJ.eKam1rnpoaaJ1[!. Ce.Memrmrn lpUKCHposaJIH B Heiirpa.'!blfOi\l cpop11-1a,w1-1e n ,KllAK0CT!I KapHya c noc.1eny1ow,11M 3ar,;moqe1meM KycoLJK0B TKann B ue:rn0HLI.l!H 11 naparpmr. f11cTo,1ornLJec1rne npenapaTbI 0Kparu1rnamt re11-rnTOKCH.Tl'll-!·30311HOM, no aaH-fll30HY, cynaHO~l w, a Talc-Ke np0H3130!1l!.nll rHCT0XHM![lJeCKOe !ICCJie!l,0B;JHlle co11.ep,KaHH51 !I xapaKTCpa pacnpe,ll,e.1emrn p1160- II ,ue3or,;cnp116or1y1weonporen11.os no 5paille 11 ¢e,1Me1-1y. 

Y,Ke HeITp0,U0J!iKIITeJTbH0e l\-IH0ro1,panJOe 13 rel!e!IIIC n.ecHTII JJ.HC(! n.e11-crnne H3MI1 Bb1cor.;oi'i HanpHn,euH0CTII 72 Kah1 Db!3biBaJ10 s ceMeu1rn1wx scex iKHB0THb!X !l,aHHOi'i ccpm1 0flblT0B 3Ha•mreJibHb!C :110pcpoJIOrll'ICC!rne 1l3~ICHemrn. Pa3Bl!Ba.rmcb pe3KO BblpmKC[I!Ible f!B~lCII!IH Me,KyT0l!H0r0 OTe-
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Ka H flOJ!HOKpOBWl cocy.rr.oB co CTa3aivUL 50JibllIHHCTBO' ceMeHHhlX KaHaJlb- ' ··: ueB, oco6eHHO pac110J1o)KeHHb1x_r10a 6eJIO;Ho1i:·060JtoqKoH, xapaKrep1rnona-... ·· ; ; JIOCb HapyrneHHeM. crpyKryphI;: OHH. npnoopeTaJI!I Bhmrnyry10 .H YilJlOill.eH- · . HYIO' ¢op My. : B nopa,I{eHHbl;(. KaHaJibL{aX Ha6moti:aJiaCb. ,/l.HCKOl\rneHCaL{HH. . 'cnepMaroreHHOro3rrHremrn u yMeHhrnemre' trncna ero KJieroK, qa~ro coxp~-·. HHJIOcb· JIHlllb no· oti:HOMY pHJ.i.y cnepl\rnroroHHfr u cnep111aro1v1T0B. 1. nopHJJ:-. , Ka .. 'HMeJJHCb KaHa.TihUhI,. 3arioJIHeu1;rhre 6eccrpyKrypH011 Maccoir irneroquoro · · -, ,ll.eTpHra.' 06pamaJIH. Ha ce65l BH!ll\laHlie ObICTpO pa3BHBa!Olll.HecH. Jl.lICTpo-' · qmqecKue H31\leHemrn n snepMaro30IIJl.ax, · npoHBJimomuecH . ynJiomeimeM. HJI!i. Ha6yxaHHeM' roJIOBOK,' l{OTOpb!e 'CMeHHJIHCE, _HBJieHHHMII : HeKp06Ho3a, 'a ' B Jl.8JibHeifrneM.Hx:rnoenbro; flpn sroM· ceproimes cimunruii B. 60J1bllIHI-icrBe· . · KaHaJibU'eB coxpaHHJICH, · a B.'· rrpocBerax ileKOTOpblX . 113 . JUI~:, IlOHBJI~JIHCb. · · O,LIHH6qHble rnraHTCK!Ie . MHOrosrn.,epm,ie KJieTKIL C{le,ll.yer, . 3aM~TIIT~, · ... l!TO. . Ji.HcrpocpHqecKHe H3MeHemrn ,B. KJierKax H3BHThIX ceMeHHbI'x KaHaJihUeB 6h1-JUI. ,Bb!pa~e!fbl HepaBHOMepHO, 110~TOMY, HapH.ll.Y C rpynll8.MII nopaiKeHHbIX ceMeHHhlX KaHaJibUeB, BCTpeqaJI}ICb lI coxpaH!IBllJHe o6blqHyIO crpy1<Typy. . . . . . 
~ ' . . 

• J ::;. 

<Pm:.' I. ·cei.ie
0

HHHK Kpb!Cb!," 06.~y1rna- ;">, Pttc. 2. CeMeHH!IK: Kpb!Cbl, '-~O~Y'{·aa~ ' · meilcll a· H3Mil HanpH)KeHHOCThlO·.. · . ·weilrn 1B . H3Mil. ttanpH:!KeHHOCTh!O · ': •, 24 Ka/~1.1 MeCllU.· OreK CTpOMbl,-• D._H·· 24 Ka/M .'6 MeCl!I,lea: 'B oqare rn6e.iii1,, . ;-, cr·po<j>Hll ·.a ·n.ucKOMn_JieKcaum1 cnepMa-' cewrpon.Horo. snuTeJIHll ·' <j>opMilpyeTcl!· ·; ·. roreHttoro·· :,nttTeJIHll · c· · onop>Kett1IeM -· 6om,moe ·K0JIHqecrao ri1raHTCKHx:·-KJie- · · ... :oTD.eJihHhlX 'KJieTOK , B. • ,npocseTbI Ka- TOK; .... OKpacKa' . re~iaTOKCHJIHH·303li; . : . '., HaJibUeB. OKpacKa: reM.aTOKCHJIHH·303H;, ·HOM: X.400. ' ·: }i. ' ' , ,:aoM; X280. . ,·. .. · , . \· ·>,: ... . . ··;.:: ', : , TT pH ·XpOHmleCKOM o6Jiy'!eHHH .•H3Mfl, HanpHiKeHHOC::Tb KOTOporo 6bIJia cliuiKeHa Jl.O 24 Ka/M;xapaKrep MopcpoJiornqecKux · H3MeHeHHH n ceMeHHH~ ·_Kax coorBercrBoBaJI H3MeHemrnM ·rrpu MHl)rOKpaTHOM B03,ll.eikrBHH H3MTT .. · HanpmKeHHOCTblO 72 Ka/M,. O)J.HaKO .· creneHb o6HapyiKeHHblX HapyweHHH 3aBHCeJia OT npo,ll.OJiiKHTeJJl,HOCTH o6Jiyqef!mI. Cnycrn' Mernu • OilbITOB 51BJieHHH oreKa crpoMbI coqeraJIIIch c ,nncKoMnJieKcauueii cnepMaroreHHOro .· 311HTeJilrn, TH6eJJblO ·.era: (pHC •. :1) -H' B03MO)KHbIM: OTTOp:lKemieM Il' iipocBeTbI. :.· Kaflam,ueB. K rpeM Mecmi;aM · B03.ll.eikTBHH: H3MTT HapylileHue MOpcf)oJiorH~ qecKoii • crpy1<ryphl ceMHpoti:Horo. :,mITeJIHH HapacTano; ··rrpnqeM · Ha6mo,ll.a- · JIOCb pa3H006pa3He MOpcpoJIOfHqecKHX' rrpO.HBJieHHH rraTOJIOrnqecKoro npo-' uecca. y npeo6nanaroLl.(ero 60JibliIHHCTBa )KHBOTHblX H3BHTbie c::eMeHHble '' KaHaJibIJ.bI Ha 3HaqnreJibHOM nporniKeHHH. 6wmr. onycromeHbI,' B0.'.MHOrHX Ka.HaJibUaX coxpaHHJICH TOJibKO onHH CJIOH cnepMaTOfOHHH. TTpororiJia3Ma. ceMHpO,ll.HOrO. 3IlHTeJIHH. MecraMH 11oqn1 CilJIOlllb B~KYOJIH3llpOBaHa H HMeeT · pa3peiK~HHbIH nun; B ,11.pyrnx Meer ax UHTOl1Jla3Ma Ha6yxrnaH,. roMoreHHa51, .. · HHTeHCHBHO OKpailleHHaH, Hnpa 11HKHOTHqHhl; q>parMeHTHPOBaHbI c. HBJieHH-51MH JIH3HCa. B11JI0Th ,/l.O IlOJIHOro HX HC4e3HOBeHHH .. TTpOTOl1Jia3Ma crtepMa-• T030Ht{OB 1 nopHnKa npeti:cTaBJIHeTCH KaK 611 OllTHqeCKH nycroii, pu6oHy-· KJieonporeu.u.,1 B BH,ll.e MeJIKOH HeMHOrOqHCJ1€HHOH 3epHHCTOCTli pacnOJIO)Ke-' Hbl, · e OCHOBHOM, non KJieroqHo(r MeM6paHOH. TaKoe yMeHbWeHHe conepiKaHHH pH60HYKJieonpoTeH,ll.OB B nporonna3Me crrepMaTOUHTOB 1 IlOPHAKa, oco6eHHO. B nepHOJl. pocTa H .Jl.eJieHJI5!, MOiKHO paccMarpHBaTb, Y'IHTbIBa5! ,ll.aHHbJe JIHTeparyphl, KaK nonpe2t:JJ.eHHe' OHOXHMHH KJieroqHoro 
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,QeJieHHH, TIOCKOJ!b 
(8. TT!ipc; 1962, !'.~ 

JieHblM"IlllpOHHHO~ 
Kypmuc( 1952) ;-ti 
, . floti:OOHO Ml-!0 

' ·,· :,.e · OKa3BJIHCb Ha iji 
H cnepMaTH,Qbl, KC 

'.: OKpyrJihie o6pa30B l · .B npocsere rrnHa.111 
CTBOBaJIH, JI!I60 np 

· 6yxam1, npuo6per 
q>yHKCHHscep HHCTOi 

1 
I 

·.· TOJIHeB CHHUHTHi'I, 
OTHorneHHIO K .ll.PY' 
TPH Ha mneHCHBH 
KJieroK , CeproJiu • e 
BOJibHO · tiacro · HM.e; 

'. Hapy:arnnaJIHC:b Me. 
.. HHe KOTOpbIX B K.11< 

· (C. · C. Pa1im1ua,:, 
:,. 3THMH KJieTKaMH. JJ 

pe,ll.yKUHOHHoro ti:eJ 
60 Bhlpa2KeHHOfO :, i: 

· . nJ1eHHf1 Me,K.ll.Y KaI 
· H cpopMofr, oaHaKo 
' C MeJIKHMH Kane.'lbK 

: K rnecrn Mec.511 
ceMeHHHKax He TOJI 
BaHCb rH6eJiblO,' oni 
KaHaJibUeB:. flocJie,L 
MeM6paHar,m;, Ha . ·Ii 

. MeHeHHblMH · H,ri.pa~1J 
: ru6em1 ceMHPO.ll.Hcir 
' _JIHCb-'.rHfaHTCKHe ~: 

' .·, JIHCb rpyrrnhl Kal-IaJ 
• Kp030M, HHor.n:a C } . . I 
KOB npe,ll.CTaf/JI.5iJ1HO) 
P.a3Mep~I ceMeHI-ll·JK( 
H,hlMH, yilleHblliaJII!Cl: 
• .. i Hecl\IOTpH Ha d 
ca; JJ.JIH npeo6Jia;i:ai< 

·. HOCTb pa3Bimm )J.~ 
. , H3MeHem1i1. HapH.n,y 

we{JCH rHCTOJIOrHqec 
Horo · :,1111Te.1rnH no 'i 
c yMeHbllleHHhil\l coJ 
B KOTOpbIX ' COJI,epm:', 
TpOJibHbIX }KllBOTHbIX 

CrpyKrypHbie ~ 
.~ - .• j 

CHIJ.aM Ollb!TOB; He 13 
memrn · B03.ll.e11cTBmr 
}KHBOTHblX pairee o( 

: rpeccnposami, Hapa1 
· XpoHuqecKoe_ .oo 

poro 6bIJia yMettbi1ie1 
HHIO Mopcf)oJioru'leci: 
xapaKTepy, · HO Mette, 
HHTeHCHBHOCTH rrpOUf 



~eMeHHbIX KaH3J16~: · p,: xapaKrepHsoaa- · . 
\j'TVIO H ynJioru:eH-. . · r .ziucK0MneHca1;urn _.· 
~TOK, 'laCTO coxpa-: 
;rounros I nopH.n - . 
\accott KReTO'IHoro 
(aJOLUUecH .nncrpo- .. · 
eC5l yrrJIOlll.eHHei'<l 
\HI HeKp06H03a, a 
11 B 60JibillHHCTBe· . 

,ueJieHHH;-- noCKOJibKY 'CHHTe3 · HYKJieHHOBbIX '. .KifCJIOT'. CBH3afl ·. C: · irnr030M-, (3. Dupe, 1962; )K. Bpame,i 19.66) .· 51.npa OKpalllHBaIOTCH. 11ieTHJIOBb_IM 3eJieHb!M·m1pOHIIHOM B q>HOJieTOBblH UBeT; 11TO: csl-i11.ereJibCTByeT;, no MHeHIHO; ,.~a KypHHK _( 1952)",. o .nerromnviepH3aUH!i MOJ1eKyn ,LIJIK. .: : · •· · .: :lj -. . no.no6HO' MHOroKpaTHOMY Bos.nei'rcTBmo H9MTI, s xpom!'1ec!(OM Oilhl· '"1 Te OKa3aJIHCb HaH60Jiee nospe)K.neHHblllfH cpop~rnpyIOJUHeCH c'rrepi','1aT030Hll:bl . . ·;:-1 H ·cnepMaTHlJ:bI,. KOTOph1e;· Ha6yxaH, HepeJI.KO - cmrna.,•rnch · · s., xapa1nepHb!e }1 OKpyrJibie o6pa30BaHIIH, ,TaK H33bIBaeMble C~MeHHhle lllapbl, pacnoJIOi-Kel!Hble d s npo~eTe KaHaJibUeB._ CnepMarosou.nbI a 6oJibll!IIHCTse KaHaJibUeB orcyr- · ,;\ CTBOBaJIH, JIHOO nperepnesaJIH ,UHCTpoqrn11eCKHe ll3MeHeHirn: fOJIOBKH HX Ha· 
i..: __ : __ ._::,:_:_~-,J.;_,j;_ 6yxam1, np1m6perami 6yJiaBOBHll:HYIO ¢op~1y, . HHTeHClfBHO OKopall!HBaJIUCb ~; <f>YHKClrn~cepHHCTOH KHCJIOTOH u co.nepx<aJIH MHbro JIHnn.nos_. • .nHaKo cep-

· HilX . IlOHBJIHJIHCb . 
!T 3aMeTHTb, · '!TO 
:ix KaHaJibUeB 6bl_. 
·aMll nopa)KeHHblX: 
l'IHYIO CTPYKTYPY-_ 

TOJIHeB · · CHHUHTHH, . Bb!IlOJIHHJOIIWfL octtosHy10. rpoq>H"'lecKy10 . cpyHKUHIO · no .. ~ OTHOllleHHIO K .D;pymM KJieTO"'IHbi!lr 34eMeHTaM, xopowo- coxpa1rn.1cH, :HeCMO· ·, t& Tp5L, Ha. HflTeHCHBHb!H npol,\ecc rn6e;rn ceMHpon:Horo: 3IlHTeJIHH;'. 5I,npblillKH iJ KJieTOK · CepTOJJH . _6bIJIH. 6oraTbI: pH60HYKJieonpoTeH.LI,aMH, :·UllTOnJiaJi',!a _ .LI.O· .. · 1 BOJibHO· 1!c1CTO l!Me~rra neHl!CTblii Blln:, a npH OKpacICe Ha . .'Il!Illl.LI.bl ·B 'HeH 06-i_:: t,~_ij HapyIB:HBaJIHCb MeJJKHe, . IlbIJieBHll:Hbie cy,naHoq>HJibHbie rpaHyJJhI, HaK_OOJJe- . .·. d HHe KOTOpbIX B KJieTKax CepTOJIU paccMarpusaercR HeKoropb!MH asTopaMH ',,:,. (C. C. Pafrnuua, 1967; A. f. Bo6Kos,, 1967) iaK. peay.:lbTaT cparor.u-iroaa · ,: - ~--.:_·-~:.~ ..• ,,,. 3THMH KJJeTKaMH JIHITH,UOB OCTaTO'IHbIX teJieu,, o6pasyIOIUHXCH. s npouecce -~:..; peJJ.YKUHOHHoro _ueJiemrn •. KJJeTKH Jlefl..unra o15HapyR-CHBaJIHCb. B CJiyt1ae• cJia-. )j 00 Bb!pa)KeH!IOro HHTepCTUUHaJibHOro OTeKa. B BHJ.l,e J,1,!HOro'IHCJieHHbIX CKO· . ''<~ ITJieHHH Me)KlJ:Y KaHaJibUaMH, xapaKTepH30BaJIH~b,-p33JIH'IHbIMH pasMepaMH. ·ii u q>OpMOH, OJJ,HaKO· npeo6Jia,D;aJIWKpynHb!e, KJieTKH IlOJIHfOHaJibHOH cpopMb! · ~l · c Me1t1~~Hc:J~~:~:;:i: · ~]y~:~~~
0
~

0
ft3¼MJ·_:ri~ToJiorn.~ec~ue' HsMe·H~~mi s · · -~ ceMeHHHKaX He TOJ!bKO He coxpaHHJIHCb>Ho Hepe,n1;:o HapacTaJIH, 3aKaHirn-:pb1Cbl, : o6Jiy,iaa- fi BaHCb rn6eJibIO, onycrornem1eM OCHOBHOif. MaCCbl KJieTOK H3BHTblX. ceMeHHb!X HartpllJKeHHOCTblO t3 KaHaJibl..(es; TIOCJ1e,D;Hlie npespamaJIHCb B . fIOJIOCTH C . tieTl(O 011ep'l~HHblMH B : . oqare rn6em1 ~ MeM6paHaMH, Ha .. KOTOpb!X'. pacnoJiaraJIHCb . KJieTKH . _c ,D;HCTpOq>H1Iec1rn •.. H3_·' ill' . Q)OpMHpyeTCH ·h MeHeHHblMH · H,n,paMH, HJIH · OCTasaJIHCb TOJibKO. «TeHH_ » : 'KJieTOK;, B '011arax r'nraHTCKH.X_ KJie• '. -~;::, ru6'eJIH ceMHPOAHOro. 3IlHTeJJHH B' npoc:aerax. ~aHaJJbUeB; 1IaCTO . A-op_MHPOBa-. 

~ZITOKClfJIHH·303H· 
't' .. , . . -tr JIHCb rnraHTCKHe MHOroH.nepHble. KJieTirn · (pHC. 2). Hepe.LI.KO: OOHapyIB:HBa-. . . . i JIHCb rpynnbl KaHaJibUeB, aanonHeHHble. roMoreHHhIM 6eccrpyKTYPHh1~1 He- -• -~i;~p~ro 6b!JI~ t~ KposoM, irnor,n,a c OTJIO>KeHHeM s ireM fissecrH. KancyJihI TaKHX ceMeinrn-·~HHH B ceMeHHH·. . ,.. KOB. rrpe,D;CTaBJI.HJIHCh HepaBHOMepHO YT01IUeHHb!MH H' CKJiep03HpoaaHHblMH .... · (elkTBHH H3MTI @ Pa3MepbI ceMeHHHKOB y oT,neJibHbIX )KHBOTHhIX, no cpasil:eu1110 c KOHTP9Jib• · · Hhlx· HapyweHui'f t1 HbIMH, yMeHbll!aJIHCb ITO"'ITH B .D;Ba pasa. . · .. .. _ · . ·- . . • . .. CHU OilbITOB HB· . ii HeCMOTpH Ha OOllillpHOCTb pacnpocrpaHeHHH IlaTOJJOrH1!eCKOf0· nponec0 

• :nepi,rn'roreHHoro .. ?! • ca, .LI.JIH npeo6Jia.n:a10mefI. 11aCTH )KJIBOTHhIX 6;,1Jia xapa1,TepHa HepasuoMep-f!eM. 8_ npocseThl . ]1_1 HOCTb pasBHTHH .nucrpoqrn11ecKHX, HeI<po6HOTH11ecKHX · H . HeKpOTHtieCKHX . HIie 'Mopq>OJIOru~ · ·i,\J H3MeHeHHH. HapH.LI.Y C sanycTeBlllHMH, BCTpeG:aJ1liCb KaHaJibUbl C coxpaHHB· .. 1ffqe~( Ha6mo.n:a- . . <~l ll!eHCH rHCTOJ!OrH1Iecrwf1 CTPYKTypoff co BCeMH reHepaUH.HMH cnepMaroreH-· 0
1

HT,rHbl~eec __ KcoerMoeHnHpbloe-- ._.·. · : __ ;::_:,~_,_J_•.~:~: ... HOro snuremrn. no cnepMaroaou.nos BKmo11nreJibHO .. Ha. cpoHe KattaJihUeB ~; C yMeHbWeHHb!M co,nep)!(aHHeM HYKJieonporeH,D;OB o6Hapy,KHBaJJHCb T3Kl!C,. ~HbI, BO lliHOrHX '',\ B KOTOpb!X co,nep)KaHIIe noCJie,z:tHHX He OTJJH1!3Jl0Cb OT TaKoaoro y , KOH· ·r. f1pOTOnJia3!11a <·1 TpOJJbHblX ,KIIBOTHbIX. _ . . -· . . . . . . _·. _ . pOBaHa H HMeeT i_:)_'._ CTpyKTypHb!e 1-13MeHeHHH, pasmrniIIHeCH B , c:eMeHHHKaX _K rnecTH. Me~ '• a.11; roMoreHH35I, . CHUaM onbITOB, He BOCCTaHaBJIHBaJIHCb crryCTH .LI.Ba· MeCHUa nocJie npeKpa-. BaHbI c .HBJieHH· f1 memrn aos.n:ei1cTB1rn H3MTI nanpH)KeHHOCTblO 24 xa/M. Y 60JibWHHCTBa 1JiasMa cnepMa- ·n JKHBOTHhIX ~aHee o6HapyJKeHHble naToJiornqecKHe · HaMeHeHmI. .naMe rrpo-. 1ycroi1, pHoOHY· ;~i rpeccHpoaaJIH, ttapacraJio 3arrycrettue .ceMeHHHKOB H passnTHe cKJiepoaa. · · ·:-ru pacrroJio:>K:e, . -~ Xpom1rrecKoe 06Jiy11eH11e IB:HBOTHhIX s H3MTI, HanpHIB:eHHOCTb KOTO· e· yMeHbWeHHe ?cJ poro 6b1Jia yMeHbllieHa B 10 pas (2,4 Ka/M), TaK}Ke rrpHBOJU!JIO K Hapywe-JTOUHTOB 1 rro- l'J HHIO MOptj)OJIOrHtieCKHX CTPYKTYP ceMHpO,UHOro 3nHTCJIHH, O,UHOTHilHOMY ITO paccMaTpHBaTb, :ii~ xapaKTepy, HO MeHee Bblpa)KeHHOMy KaK no pacrrpocrpaHeHHOCTH, TaK H !Hll KJieTO'IHOfO rj IIHTeHCHBHOCTH npouecca cpaBHHTeJibHO C HanpSUKeHHOCTblO J13MTI 24 Ka~:; 
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60J1ee. H3MeH51IOLI.0IMl!CH np11- B03l(e1krn1u1 H:3MTT .. 51BJI5,!JlHCb .BhIC:0K0ll.llq>

cpepem1.upoBaHHb1e · KJieTKll -:-. ¢nepMaT030Jll(bl. M1rnri1e li3 · HIIX. HaXOl(HJIHCb 
' B COCTOHHmf. HeKp06I·I03ai H. I!Me~H 6yJiaBOBIIJJ.HO,. a ;TaKiKe. naJIO'!KOBHD:H0 

yTOJJ!lI,eHHbie .. : roJJ0BKH. Heo6xo:UirMci QTMeTHTb, · '!TO npu 3Ha'!HTeJibHOM 
nopa)Kemm ceMeHHHKOB JJ.airnall 1ianpm1.eHHOCTb TI0J1ll 2,4 Ka/rvr· H~ Bbl3bIBa
Jia OT4eTJJ!IBbIX Il3MeHe1rn1i so BHyTpeHH!IX opr_aiwx H 11.eHTpaJibHOH HepBHoii 
C!ICTeMe; 3TO noc.'!y)l(IIJI(); OC!WBaHHe~1 1{ ll0CTaH~BKe 3KcnepHMeHT3' ,p eUJ.e 
60J1,e HH3Kofl 1rnnpirnmrnocTb10 J.13MTT, , cmrn<em-1011 no 0,4 Ka/M; 13 ycJwsu-
51X. weCTHMeClI'!H0ro xpOHII'!eCI(OfO. o6JJy'!eHirn. ', ,n.aHHOii uan,p51)KeHH0CTb!0 

MOpqJOJ!OflI'!ec1uix,, H31\teHe1mir, B, CeMeHl!IiK~X' no.U:qnb!TH~X _i)KHBOTHb!X He 
Ha6JJIOJl.;:IJIOCb; Cei1eHHhle 'KaHaJibUbl o6JJy'!eHHblX' KpblC, KaK Ii Kpbi'c KOH
TpOJJbH0H <rpynnbl, .. XapaKrepH30B3JIHCb pa3Jil!'!HblM!l CTal(HlIMH cnepMa-

T0feHe3a. · . . . . •. . . . ,_ 
TaKHM o6pa30M; f!ICTOMOpcpoJ10rII 11eCI(HMH !ICCJJeJJ.OBaHirnMH ,yCT3HOB

' JJeHO, -qTO .ceMeHHHKII Kpb!C 06.'laJla!OT. BblCOKOl! tJYBCTBHTeJibH0CTblO K' 06-
JiyqeHIUO B 1131\i\TT HH31Wll '!aCT0Tb~ H MOryT. 6b!Tb 0THeCeHbl K «KpllTH'!eC
KaM» opraHaM no OTII0UieHIJIO K B03JJ.eikTBlllO Ha opraHII3M 3TOf0 H0BOro 
He6JiaronpmITH

0

0fO ¢aKTOpa npOII3DO)lCTBeHHOII cpel(bi'. ' 
·. Oco6e.HHO nospeiK,'l.aeMbII\IH 'KoMIIOHe1naMH cnepMaToreHHoro -', 3mITe- · 

mm. 51BJI51lOTC51' Ha 1160Jiee m1q:>cpepeHiupoBaHHble. I{JleTO'!HLie. 3JleMeHTbl -
cnepMaT030HJI.bl.' CTeneHb 061-iapy,KeHHblX perpeCCHBHbJX, TKaHeBblX' l!3Me
HeHHl! 3aBHCHT OT' HanpH)KeHHOCTH 'il0JilI. 11' npo.a,0JI)KHTeJ!bHOCnI 06J1y1IeHHH. 
MHHHM3JlbHYIO HanpmKeHH0CTb TI0;,,151 o.~ Ka/M;,'. KOTOpa5I He, Bbl3bI_BaJJa na
TOJIOrH'!eCK!IX H3MeHeHHH ,B CeMeHHHKax, CJie;l{)'eT C'!HTaTb, no MaTepiia,'!aM 
MOpq>o.noni'!eCKHX. llCC.'Ie,!l,OBaHH.H, 'He neiicTByiolll.eH. . ' 

. . SCfi'½MARY 

CHANGES IN THE. TESTIS DUE TO THE EfFECT' ON THE ANIMAL 
·. : . OF ~LOW FREQU,ENCY IMPULSE ELECTROMAGNET!~. FIELD 

LS. Ostiouskaya; L,,: N. Yashina and G. I. Yeutushenko · (Kharkov) . · 

Hi~t~~orphol~~ical, investigati~n revealed a high seh;iti~itj· ;f, the anim~l testis 
to irradiation in low frequency impulse electromagnetic field. . .. ', , .. , , . · 

. · The testis' may be considered a "critical" organ 'in relation.· to· the effect of the 
· above new unfavourable factor- o'f · industrial character. ~The. degree of ·morphological 

changes· in. the testis depends on the tension of the field and duration.·. of. irradiation. 

: '' .. . /·•, ' 

, . . ·.. ·Y,llI( 613.26/.292 
• ' t ·J •. ' . ., .-··•. . 

YCBOEHHE 0PfAH~3MOM AMHHOH~cnor. 6EflHOBOfO nPOAYHTA n~TAH~R 
nACTbl \oHEAHi> ___ :. . . . ' 

!\a1-1.a. AtecJ. 1-1.ayi- fl. ff. MAF!CTPYK; IWH.0. 6uoA. 1-1.ayK A. r. CQ_l(OJIOBA • 
· -Klle!JCK!lll 11ayq110,ncc11e,:lOBaTe/lbClrnri ·HIICTHTYT rnrneHbl. nnia-trnSJ;- :, ,'.; '.. 

CKopoCTb nepesap1rna1ii,i51 6eJIKOB, J1err~oCTb ux rn)lpo.rrHTH'!ecKoro pac-
1.l(enJJemrn mm1esap1neJibHbIMII cpepMe1iTaMH, scachrnaHHe. 11 ycaoeHue opra
HH3M0M np0ll.YKT0B nepesapHB3HH51 - BaiKHble TI0Ka3aTeJJI1, onpeJleJJHIOIIUle 
6noJ1orn4eci,;:y10 11.eHHOCTb 6emrn (A. A. TToKpOBCKm), 1964)·: . 

C ueJiblO H3y'!eHH51 6HOJ10rnqecKO!! ueHHOCTH HOl30f0 6eJJKOBOro npo
lIYKTa ,13 Memrna1napKTJ11Iec1rn11 KpeseTim - naCTbI «OKeaH» - Ha.Mu !IC· 

CJ1e.lI,OBaJ13Cb CI<OpOCTb TIOCTynJiemrn B KpOBb aMHH0KHCJIOT npu CKapMJIHBa· ; 
HIil! 6eJiblM Kpb!CaM 3TOro 11pOJlYKTa, ,llJilI 3TOf0 li3Y4aJIHCb H3MeHem1e . 
BO BpeMemr KOHJJ.eHTpa11.1rn CB060l(HbIX aMHHOKHCJIOT B CbIBOpOTKe KpOBII ' 
nopTaJibHOii BeHbl TIOJ!.OTib!THhIX )l{lJB0Tl!b!X. ,llm:1 cpaBHeHH51 H3ytJaJJ0Co 
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